
Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 
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y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 
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3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 
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í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 
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x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 
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5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 
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Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 
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First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 
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� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 
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����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 
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y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 
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2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 
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2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 
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y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 
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y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 
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2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 
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3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 
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y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 
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í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 
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x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 
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y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 
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y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 
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3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 
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5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 
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2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 
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Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
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� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 
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� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 
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Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 
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First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
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� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 
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2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���

eSolutions Manual - Powered by Cognero Page 17

6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 
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First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 
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x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 
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2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 
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2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 
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y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 
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y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 
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3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 
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í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 
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x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 
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5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���

eSolutions Manual - Powered by Cognero Page 29

6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 
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Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 
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Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 
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First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
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� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���

eSolutions Manual - Powered by Cognero Page 32

6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 
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y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 
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3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 
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y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 
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í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 
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y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 
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5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 
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2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 
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í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 
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Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 
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Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 
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a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 
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First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 
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y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
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� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 
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� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 
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� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 
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����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 
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3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 
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2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 
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x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 
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2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 
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y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 
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a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 
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a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 
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If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 
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To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 
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To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 
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To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 
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a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 
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a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
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8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 
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Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 
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a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���
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6-2 Substitution 



Use substitution to solve each system of equations.
���y  = x + 5 

3x + y  = 25 

62/87,21���
y = x + 5 
3x + y  = 25 
Substitute x + 5 for y  in the second equation. 
� 

� 
Substitute the solution for x into either equation to find y . 
� 

 

� 
The solution is (5, 10). 

���x = y  í 2 
4x + y  = 2 

62/87,21���
x = y  í 2 
4x + y  = 2 
Substitute y  í 2 for x in the second equation. 
� 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
The solution is (0, 2). 

���3x + y  = 6 
4x + 2y  = 8 

62/87,21���
3x + y  = 6 
4x + 2y  = 8 
First, solve the first equation for y  to get y  = í3x + 6. Then substitute í3x + 6 for y  in the second equation.
� 

 

� 
Use the solution for x and either equation to find y . 
� 

 

� 
The solution is (2, 0). 

���2x + 3y  = 4 
4x + 6y  = 9 

62/87,21���
2x + 3y  = 4 
4x + 6y  = 9 
First, solve the first equation for x. 
� 

 

� 
Then substitute  for x in the second equation. 

� 
 

� 
Since the left side does not equal the right, there is no solution to this system of equations.

���x í y  = 1 
3x = 3y  + 3 

62/87,21���
x í y  = 1 
3x = 3y  + 3 
First, solve the first equation for x to get x = y  + 1. Then substitute y  + 1 for x in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���2x í y  = 6 
í3y  = í6x + 18 

62/87,21���
2x í y  = 6 
í3y  = í6x + 18 
First, solve the first equation for y  to get 2x í 6 = y . Then substitute 2x í�6 for y  in the second equation.
� 

 

� 
This equation is an identity. So, there are infinitely many solutions. 

���*(20(75<� The sum of the measures of angles X and Y�LV�������7KH�PHDVXUH�RI�DQJOH�X�LV�����JUHDWHU�WKDQ�WKH�
measure of angle Y. 
� 
a. Define the variables, and write equations for this situation. 
� 
b. Find the measure of each angle. 

62/87,21���
a. Let x = m X, and y  = m Y; The sum means to add so the first equation is x + y  = 180. Greater than means 
addition as well, so the second equation is x = 24 + y. 
� 
b. x + y  = 180 
x = 24 + y  
Substitute the second equation into the first equation. 
� 

 

� 
Use the solution for y  and either equation to find x. 
� 

 

� 
So, m X  ������DQG�m Y�� ����� 

Use substitution to solve each system of equations.
���y  = 5x + 1 

4x + y  = 10 

62/87,21���
y = 5x + 1 
4x + y  = 10 
Substitute 5x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 6). 

���y  = 4x + 5 
2x + y  = 17 

62/87,21���
y = 4x + 5 
2x + y  = 17 
Substitute 4x + 5 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 13). 

����y  = 3x í 34 
y  = 2x í 5 

62/87,21���
y = 3x í 34 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (29, 53). 

����y  = 3x í 2 
y  = 2x í 5 

62/87,21���
y = 3x í 2 
y = 2x í 5 
Substitute 2x í 5 for y  in the first equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (í3, í11). 

����2x + y  = 3 
4x + 4y  = 8 

62/87,21���
2x + y  = 3 
4x + 4y  = 8 
First, solve the first equation for y  to get y  = í2x + 3. Then substitute í2x + 3 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (1, 1). 

����3x + 4y  = í3 
x + 2y  = í1 

62/87,21���
3x + 4y  = í3 
x + 2y  = í1 
First, solve the second equation for x to get x = í2y  í 1. Then, substitute í2y  í 1 for x in the first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (í1, 0). 

����y  = í3x + 4 
í6x í 2y  = í8 

62/87,21���
y = í3x + 4 
í6x í 2y  = í8 
Substitute í3x + 4 for y  in the second equation. 
� 

 
� 
This equation is an identity. So, there are infinitely many solutions.

����í1 = 2x í y  
8x í 4y  = í4 

62/87,21���
í1 = 2x í y  
8x í 4y  = í4 
First, solve the first equation for y  to get 1 + 2x = y . Then substitute 1 + 2x for y  in the second equation.
� 

 
� 
This equation is an identity. So, there are infinitely many solutions. 

����x = y  í 1 
íx + y  = í1 

62/87,21���
x = y  í 1 
íx + y  = í1 
Substitute y  í 1 for x in the second equation. 
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations.

����y  = í4x + 11 
3x + y  = 9 

62/87,21���
y = í4x + 11 
3x + y  = 9 
Substitute í4x + 11 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 3). 

����y  = í3x + 1 
2x + y  = 1 

62/87,21���
y = í3x + 1 
2x + y  = 1 
Substitute í3x + 1 for y  in the second equation. 
� 

� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (0, 1). 

����3x + y  = í5 
6x + 2y  = 10 

62/87,21���
3x + y  = í5 
6x + 2y  = 10 
First, solve the first equation for y  to get y  = í3x í5. Then substitute í3x í5 for y  in the second equation.
� 

 
� 
Since the left side does not equal the right, there is no solution to this system of equations. 

����5x í y  = 5 
íx + 3y  = 13 

62/87,21���
5x í y  = 5 
íx + 3y  = 13 
First, solve the second equation for x to get x = 3y � í 13. Then substitute 3y � í 13 for x in first equation.
� 

 
� 
Use the solution for y  and either equation to find x. 
� 

 
� 
The solution is (2, 5). 

����2x + y  = 4 
í2x + y  = í4 

62/87,21���
2x + y  = 4 
í2x + y  = í4 
First, solve the first equation for y to get y  = í2x + 4. Then, substitute í2x + 4 for y  in the second equation.
� 

 
� 
Use the solution for x and either equation to find y . 
� 

 
� 
The solution is (2, 0). 

����í5x + 4y  = 20 
10x í 8y  = í40 

62/87,21���
í5x + 4y  = 20 
10x í 8y  = í40 
First, solve the first equation for y. 
� 

 

� 
Then, substitute  for y  in the second equation. 
� 

 

� 
This equation is an identity. So, there are infinitely many solutions.

����(&2120,&6� In 2000, the demand for nurses was 2,000,000, while the supply was only 1,890,000. The projected 
demand for nurses in 2020 is 2,810,414, while the supply is only projected to be 2,001,998. 
� 
a. Define the variables, and write equations to represent these situations. 
� 
b. Use substitution to determine during which year the supply of nurses was equal to the demand. 

62/87,21���
a. Let x = number of years since 2000, and let y  = the number of nurses. Find the slope for the supply and the 
demand. 
� 

 
� 

 
� 
Next, write an equation for each relationship. 
An equation for the supply is y  = 5599.9x + 1,890,000 and an equation for the demand is y  = 40,520.7x + 2,000,000. 
� 
b. y  = 5599.9x + 1,890,000 
�y  = 40,520.7x + 2,000,000 
Substitute 5599.9x + 1,890,000 in for y  into the second equation. 
� 

 
� 
Since x�LV�WKH�QXPEHU�RI�\HDUV�VLQFH�������VXEWUDFW�����IURP��������6R��WKH�\HDU�ZKHQ�WKH�VXSSO\�RI�QXUVHV�ZDV�
equal to the demand for nurses was during 1996. 

����&&66�5($621,1*� The table shows the approximate number of tourists in two areas of the world during a 
recent year and the average rates of change in tourism. 
� 

 
� 
a. Define the variables, and write an equation for each region¶s tourism rate. 
� 
b. If the trends continue, in how many years would you expect the number of tourists in the regions to be equal? 

62/87,21���
a. Let x = number of years, and y  = number of tourists in millions. So, the South America and Caribbean tourism rate
is y  = 0.8x + 40.3 and the Middle East is y  = 1.8x + 17.0. 
� 
b. y  = 0.8x + 40.3 
y = 1.8x + 17.0 
Substitute 0.8x + 40.3 for y  in the second equation. 
� 

 

� 
So, in 23.3 years, or about 23 years 4 months, the number of tourists in South America and the Caribbean will be 
equal to the number of tourists in the Middle East. 

����632576� The table shows the winning times for the Triathlon World Championship. 
� 

 
� 
a. The times are in hours, minutes, and seconds. Rewrite the times rounded to the nearest minute. 
� 
b. Let the year 2000 be 0. Assume that the rate of change remains the same for years after 2000. Write an equation
to represent each of the men¶s and women¶s winning times y  in any year x. 
� 
c. If the trend continues, when would you expect the men¶s and women¶s winning times to be the same? Explain 
your reasoning. 

62/87,21���
a.����������UHSUHVHQWV���KU����PLQ����VHF� ������������ ) min or about 111 min. 

1:44:51 represents 1 hr 44 min 51 sec = (60 + 44 + ��PLQ�RU�DERXW�����PLQ�� 

1:54:43 represents 1 hr 54 min 43 sec = (60 + 54 + ) min or about 115 min. 

1:59:14 represents 1 hr 59 min 14 sec = (60 + 59 + ) min or about 119 min. 
� 
So, the men's times would be 112 minutes in 2000 and 105 minutes in 2009, and the women's times would be 115 
minutes in 2000 and 119 minutes in 2009. 
� 
b. If the times change in a constant manner, find the rate of change for each set of times and write a linear equation
in slope-intercept form. Let (x1, y 1) = (0, 112) and (x2, y 2) = (9, 105). 
� 

 
� 
The y -intercept is 112, so the equation for the men's times is y  = í0.8x + 112. Let (x1, y 1) = (0, 115) and (x2, y 2)
= (9, 119). 
� 

 
� 
The y -intercept is 115, so the equation for the women's times is y  = 0.4x + 115. 
� 
c. To find when the winning times would be the same, find the solution for the system of equations. 
�y  = í0.8x + 112 
y = 0.4x + 115 
Substitute��0.4x + 115 in for y  into the first equation. 
� 

 
� 
Since the solution for x is less than 0, there is never a year after 2000 that the winning times for the men and 
women will be the same if the current trend continues. 

����&21&(57�7,&.(76� Booker is buying tickets online for a concert. He finds tickets for himself and his friends 
for $65 each plus a one-time fee of $10. Paula is looking for tickets to the same concert. She finds them at another 
Web site for $69 and a one-time fee of $13.60. 
� 
a. Define the variables, and write equations to represent this situation. 
� 
b. Create a table of values for 1 to 5 tickets for each person¶s purchase. 
� 
c. Graph each of these equations. 
� 
d. Use the graph to determine who received the better deal. Explain why. 

62/87,21���
a. Let x = number of tickets purchased and let y  = the cost. Booker¶s equation is y  = 65x + 10 and Paula¶s equation 
is y  = 69x + 13.60. 
� 
b. Booker¶s table is the following. 

 

 
� 
c. Both equations are in slope-intercept form. 
y = 65x + 10 
y = 69x + 13.60 

 
� 
d. Since the graphs do not intersect in the first quadrant, Paula is always paying more for the tickets than Booker. 
%RRNHU�UHFHLYHG�WKH�EHWWHU�GHDO�� 

����(5525�$1$/<6,6� In the system a + b = 7 and 1.29a + 0.49b = 6.63, a represents pounds of apples, and b 
represents pounds of bananas. Guillermo and Cara are finding and interpreting the solution. Is either of them correct?
Explain. 

 

 
62/87,21���
If a + b = 7, then by subtracting a from each side, b = 7 ± a. In step 2, Guillermo substituted a + 7 for b and he 
should have substituted 7 ± a. 
Cara solved the first equation for a by subtracting b from each side. So, a = 7 ± b. She then substituted for a in the 
second equation. 
� 

 
� 
She should have then substituted the solution for b into the first equation to find the value of a which is the variable 
for the number of apples. 
� 

 
� 
The number of apples should be 4. 
Therefore, neither Guillermo nor Cara is correct. Guillermo substituted incorrectly for b. Cara solved correctly for a, 
but misinterpreted the pounds of apples bought. 

����&&66�3(56(9(5$1&(� A local charity has 60 volunteers. The ratio of boys to girls is 7:5. Find the number of 
boy and the number of girl volunteers. 

62/87,21���
Let g represent the number of girls and b represent the number of boys. Since the total number of volunteers is 60, 
one equation is g + b = 60. A second equation can be written as , since the ratio of boys to girls is 7:5. To find

the number of boys and girls, solve the system of equations. 
First, solve the first equation for g��E\�VXEWUDFWLQJ�b from each side to get g = 60 í b. Then, substitute 60 í b into the
second equation for g. 
� 

 
� 
Use the solution for b and either equation to find g. 
� 

 
� 
So, there were 25 girl volunteers and 35 boy volunteers. 

����5($621,1*� Compare and contrast the solution of a system found by graphing and the solution of the same 
system found by substitution. 

62/87,21���
Solve the following system of equations by graphing. 
y = 2x + 1 and y  = . 

 
From the graph, it appears the solution is close to . 

Next, solve the same system by substitution. 
� 

 
� 
Substitute  for x in either equation to find the value of y . 
� 

 
� 
The exact solution is  which is close, but not equal to, . 
The solutions to a system will be the same, no matter the method used to solve. However, estimation may need to be
used when graphing the system. To find a precise solution, the preferred method is substitution. 

����23(1�(1'('��Create a system of equations that has one solution. Illustrate how the system could represent a 
real-world situation and describe the significance of the solution in the context of the situation. 

62/87,21���
Sample answer: Let a = the number of tops Allison bought, and let b = the number of tops Beth bought. Together, 
Allison and Beth bought 25 tops. Allison spent $24 per top, and Beth spent $16 per top. Together they spent $464. 
How many tops did each girl buy? 
a + b = 25 
24a + 16b = 464 
First, solve the first equation for a to get a = 25 í b. Then, substitute 25 í b into the second equation. 
� 

 

� 
Use the solution for b and either equation to find a. 
� 

 

� 
So, Allison bought 8 tops, and Beth bought 17 tops. 

����:5,7,1*�,1�0$7+� Explain how to determine what to substitute when using the substitution method of solving 
systems of equations. 

62/87,21���
First, look for a variable that can easily be solved for. An equation containing a variable with a coefficient of 1 can 
easily be solved for the variable. That expression can then be substituted into the second equation for the variable. 

����The debate team plans to make and sell trail mix. They can spend $34. 
� 

 
� 
The pounds of raisins in the mix is to be 3 times the pounds of sunflower seeds. Which system can be used to find r, 
the pounds of raisins, and p , pounds of sunflower seeds, they should buy? 
� 

 

� 
 

� 
 

� 
 

62/87,21���
8VH�WKH�WRWDO�DPRXQW�VSHQW�DQG�FRVW�SHU�SRXQG�WR�ILQG�WKH�ILUVW�HTXDWLRQ�RI���p  + 1.5r = 34. Then, use the pounds of 
raisins in the mix is to be 3 times the pounds of sunflower seeds to find the second equation of 3p  = r.� 
� 
So, the correct choice is A. 

����*5,''('�5(63216(� The perimeters of two similar polygons are 250 centimeters and 300 centimeters, 
respectively. What is the scale factor of the first polygon to the second? 

62/87,21���
 

����Based on the graph, which statement is true? 
� 

 
� 
)� Mary started with 30 bottles. 
� 
*� On day 10, Mary will have 10 bottles left. 
� 
+� Mary will be out of sports drinks on day 14. 
� 
-� Mary drank 5 bottles the first two days. 

62/87,21���
Examining the graph, the y-intercept is 25 and the x-intercept is greater than 16. This means that Mary started with 
25 bottles and it will be more than 16 days before she is out of drinks. On day 2 it appears that she has 21 bottles 
left. This would mean she drank less than 5 bottles the first two days. The line appears to contain the point (10, 10) 
which would mean that on day 10, she will have 10 bottles left. 
� 
So, the correct choice is G. 

����If p  is an integer, which of the following is the solution set for 2|p | = 16?
� 
$� {0, 8} 
� 
%� {í8, 0} 
� 
&� {í8, 8} 
� 
'� {í8, 0, 8} 

62/87,21���
 

� 
By definition of absolute value, p  could be 8 or í���
� 
So, the correct choice is C. 

Graph each system and determine how many solutions it has. If it has one solution, name it.
����y  = í5 

3x + y  = 1 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
y = í5 
y = í3x + 1 
� 

 
� 
The graph appears to intersect at the point (2, í5). You can check this by substituting 2 for x and í5 for y .
� 

 

� 
The solution is (2, í5). 

����x = 1 
2x í y  = 7 

62/87,21���
To graph the system, write the second equations in slope-intercept form. 
x = 1 

 
� 

 
The graph appears to intersect at the point (1, í5). You can check this by substituting 1 for x and í5 for y .
� 

 

The solution is (1, í5). 

����y  = x + 5 
y  = x í 2 

62/87,21���
y = x + 5 
y = x í 2 
� 

 
� 
The lines have the same slope but different y-intercepts, so the lines are parallel. Since they do not intersect, there is 
no solution of this system. The system is inconsistent. 

����x + y  = 1 
3y  + 3x = 3 

62/87,21���
To graph the system, write both equations in slope-intercept form. 
� 

 
� 

 
� 

 
� 
The two lines are identical, so there are an infinite number of solutions to the system. The system is dependent.

����(17(57$,10(17� Coach Ross wants to take the soccer team out for pizza after their game. Her budget is at 
most $70. 
a. Using the sign shown, write an inequality that represents this situation. 
� 

 
� 
b. Are there any restrictions on the variables? Explain. 

62/87,21���
a. Let p  represent the number of pizzas, and let d represent the number of pitchers of soft drinks. The amount spent 
on pizzas is represented by 12p , and the amount spent on pitchers of soft drink is represented by 2d. The total spent 
LV�DW�PRVW������VR�WKH�LQHTXDOLW\����p  + 2d������UHSUHVHQWV�WKH�VLWXDWLRQ� 
� 
b. The coach cannot purchase a fractional part of a pizza or pitcher of drinks. So, the number of pizzas purchased 
and the number of pitchers of soft drinks ordered must be an integer that is greater than or equal to 0. The cost of 
the pizzas and the cost of the pitchers must be at most $70. If 12p �������WKHQ�p < 6. If 2d�������WKHQ�d < 35. 
Therefore, the restrictions on the variables are that ����p ����������d�������DQG�p  and d�DUH�LQWHJHUV�� 

Solve each inequality. Check your solution.
����6v������ í11 

62/87,21���
 

� 
To check this answer, substitute a number greater than or equal to í2 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����24 > 18 + 2n 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�OHVV�WKDQ���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í������ q + 5
 

62/87,21���
 

� 
To check this answer, substitute a number less than or equal to í40 LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����
 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ����LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����í3t�������� 

62/87,21���
 

� 
7R�FKHFN�WKLV�DQVZHU��VXEVWLWXWH�D�QXPEHU�JUHDWHU�WKDQ�RU�HTXDO�WR���LQWR�WKH�RULJLQDO�LQHTXDOLW\��
� 

 

� 
So the solution checks. 

����54 > í10 í 8n 

62/87,21���
 

� 
To check this answer, substitute a number greater than í8 into the original inequality.
� 

 

� 
So the solution checks. 

Rewrite each product using the Distributive Property. Then simplify.
����10b + 5(3 + 9b) 

62/87,21���

����5(3t2 + 4) í 8t 

62/87,21���

����7h2 + 4(3h + h2) 

62/87,21���

����í2(7a + 5b) + 5(2a í 7b) 

62/87,21���

eSolutions Manual - Powered by Cognero Page 38

6-2 Substitution 


