




Aim #4: What is the area and circumference of a circle and how do we calculate 
percent error of area approximations?

CC Geometry H  

Do Now:  The circumference of circle C1 = 9 cm, and the circumference of C2 = 2π 
cm.  What is the value of the ratio of the areas of C1 to C2  ?      

Let us define π to be the circumference of a circle whose diameter is 1.
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We are going to show why the circumference of a circle has the formula 2πr.  
Circle C1 below has a diameter of d = 1, and circle C2 has a diameter of d = 2r.

1 2r

a. All circles are similar.  What scale factor of the similarity transformation takes 
C1 to C2?  

b.  Since the circumference of a circle is a one-dimensional measurement, the 
value of the ratio of two circumferences is equal to the value of the ratio of their 
respective diameters.  Rewrite the following equation by filling in the appropriate 
values for the diameters of C1 and C2:  

Circumference C2

Circumference C1
= diameter C2

diameter C1

Circumference C2 =

c. Rewrite the equation to show a formula for the circumference C2.    

Since C2 is a general circle, we have shown the circumference of any circle is 2πr.

C1 C2



2. The circumference of a circle and the perimeter of a square are each 50 cm.  
Which figure has the greater area? 

1. What is the radius of a circle whose circumference is π ? 
Exercises

3. The side of a square is 20 cm long.  What is the circumference of the circle when

 a) the circle is inscribed within the square

b) the square is inscribed within the circle



b. Find the exact area of a circle that has a radius of 1.

4. a. To the nearest hundredth, approximate the area of a circle of radius 1 using 
an inscribed regular hexagon.

c. What is the percent of error, to the nearest tenth, of the approximation of the 
area in part a?

Percent error = |measured - actual|

actual
x 100

5. a. To the nearest hundredth, approximate the area of a circle of radius 1 using a 
circumscribed regular hexagon.

b.  What is the percent of error, to the nearest tenth, of the approximation of 
the area in part a?

6.  a. Find the average of the approximations for the area of a circle of radius 1 
using the inscribed and circumscribed regular hexagon.

b. What is the percent of error, to the nearest tenth, of the average 
approximation of the area in part a?
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2. An equilateral triangle lies inside a square inside a regular pentagon inside a 
regular hexagon.  Find the approximate area of the entire shaded region to the 
nearest whole number.

3. The areas of two similar triangles are in the ratio of 4:1.  The length of a side of 
the smaller triangle is 5.  Find the length of the corresponding side in the larger 
triangle.

12

Mixed Practice:

1. Find the area of the shaded region (nearest tenth).  The pentagon is regular.  

4. Find the ratio of the areas of two similar triangles in which the lengths of two 
corresponding sides are:

a) s = 1 and s' = 5 b) s = 10 and s' = 15 c) s = 9 and s' = 3



5. Find the ratio of the perimeters of two similar polygons if the ratio of their 
areas is:

a) 16:1 b) 1:4 c) 9:25 d) 3:1

6. A circle of radius 2 is inscribed in a semicircle as shown.  The area inside the 
semicircle, but outside the circle is shaded.  What fraction of the semicircle's area 
is shaded?  

7. Find the exact area:

300

600

3

5

8. A regular hexagon is inscribed in a circle.  If the length of the radius of the 
circle is 8√3 in., find the perimeter and area of the hexagon.

9. If a regular pentagon circumscribes a circle and the length of its height is 7 in., 
what is the length of the diameter, and the circumference and area of the circle?
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