Math 121 Solutions to Assignment 15 Volume and Surface Area Pauline Chow

There are 12 problems in this assignment. Step-by-step solutions are provided below. Be sure to note all the
graphing utilities and websites for checking purpose.
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Since the cross-sections perpendicular to the x-axis are equilateral triangles, the length of the side of each
equilateral triangle is the y-coordinate. Let us review the area of an equilateral triangle.
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So, the area of each cross-section of the solid is ? y2.

thickness = dx
limits are from x=—-nw/2to x= n/2
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Check using Casio:
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2.y=tanx,x=0,x= m/3,and y = 0; about the x-axis (disk method)

2 y =tan x

radius of revolution is the distance between the graph and the axis of revolution, x-axis
radius of revolution = y-coordinate

thickness = dx

limits are fromx=0to x = w/3

zl3
V= .[ zr(tan x)zdx Apply the Pythagorean Identity: 1+ tan® x = sec’ X
0
7l3
=7 I (sec’x—1)dx Integrate
0

/3
Z Evaluate

=z[tanx - x|

ﬂ{tanz—z}—n[tam—o]
3 3



V= ﬁ(@—fj ~[2.152

3

Check using Casio:
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Note: Wolfram/Alpha has a beta version of widgets for disk/disc method. Click on the link and try:
http://www.wolframalpha.com/widgets/view.jsp?id=d2b9c7a8hb489db02f0e60d70fcc00f74

3.y=x*+1,x=0,x=2,and y = 5; about the x-axis (washer method)
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inner radius of revolution is the distance between the parabola and the axis of revolution, x-axis

inner radius of revolution = y-coordinate of the parabola

outer radius of revolution is the distance between the horizontal line, y = 5, and the axis of revolution, x-axis
outer radius of revolution =5

thickness = dx

limits are fromx=0tox = 2
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http://www.wolframalpha.com/widgets/view.jsp?id=d2b9c7a8b489db02f0e60d70fcc00f74
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4.y=4-x*x=0,x=2, and y = 0; about the y-axis. (shell method)
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radius of revolution is the distance from the parabola to the axis of revolution, y-axis
radius of revolution = x-coordinate of the parabola

height of the revolution is the distance between the parabola and y =0

height of revolution =y

thickness = dx

limits are fromx=0tox = 2

V = | 2z xydx

Ot N O e

27rx(4 - xz)dx Distribute



V= 2;zf(4x - x*)dx Integrate
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Check using TI:
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Note: you can always use the following site to check the step-by-step solutions for integration:

http://www.emathhelp.net/calculators/calculus-2/definite-integral-calculator/

5.x =y and x = 4; about x = 4 (disk method)
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X=4:
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y? =4’ =64
y =64 =18

radius of revolution is the distance between the parabola and the axis of revolution, x =4
radius of revolution = 4 — x-coordinate of the graph
thickness = dy


http://www.emathhelp.net/calculators/calculus-2/definite-integral-calculator/
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6.y=sinx, x=0, and x = abouty =-1 (appropriate method)




inner radius of revolution is the distance between x-axis and y = -1

inner radius of revolution = 1

outer radius of revolution is the distance between the sine graph andy = -1
outer radius of revolution =y — (-1) =sinx + 1

thickness = dx

limitsarefromx=0tox=n
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7.y=x*+1,x=-2,x=2,andy =5; abouty =5 (disk method)
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radius of revolution is the distance from the parabolatoy =5



radius of revolution =5—-y=5—(x*+ 1) =4 —x*
thickness = dx
limits are fromx=-2tox=2
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Check using TI:
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Note: There is a web-based tool to calculate the arc-length and show step-by-step at:

http://www.emathhelp.net/calculators/calculus-2/arc-length-calculus-calculator/

9.x:gy3’2, fromy=0toy=2
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http://www.emathhelp.net/calculators/calculus-2/arc-length-calculus-calculator/
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Check using TI:
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Note: There is a web-based tool to calculate the arc-length and show step-by-step at:

http://www.emathhelp.net/calculators/calculus-2/arc-length-calculus-calculator/
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Radius of revolution is the distance between the function and the axis of revolution, x-axis
radius of revolution = y-coordinate of the parabola

thickness = dx

limits are from x = 3/4 to x = 15/4

., dy dy ?
Find == and 1+| == | first.
dx dx
ﬂ:lx—llz
dx 2

2 2
1+[d—yj =1+(Ex‘”2j
dx 2


http://www.emathhelp.net/calculators/calculus-2/arc-length-calculus-calculator/
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Check using TI:
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Note: There is a web-based tool to calculate the surface of revolution and show step-by-step at:

http://www.emathhelp.net/calculators/calculus-2/area-of-surface-of-revolution-calculator/

11. x:éy:“,Os y <1, y-axis


http://www.emathhelp.net/calculators/calculus-2/area-of-surface-of-revolution-calculator/

radius of revolution is the distance between the cubic function and the axis of revolution, y-axis
radius of revolution = x-coordinate of the cubic function
thickness = dy
limitsare fromy=0toy= 1
dx dx Y
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Note: There is a web-based tool to calculate the area of surface of revolution and show step-by-step at:

http://www.emathhelp.net/calculators/calculus-2/area-of-surface-of-revolution-calculator/

12. y :lx3 +i, 1< x < 2; x-axis
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radius of revolution is the distance between the function and the axis of revolution, x-axis
radius of revolution = y-coordinate of the function

thickness = dx
limitsare fromx=1tox= 2
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http://www.emathhelp.net/calculators/calculus-2/area-of-surface-of-revolution-calculator/
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Note: There is a web-based tool to calculate the area of surface of revolution and show step-by-step at:

http://www.emathhelp.net/calculators/calculus-2/area-of-surface-of-revolution-calculator/
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