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CHAPTER 7 APFLICAT:ONS OF THE INTEGRAL

EXERCISES

In Excreises | through 14, usc the shell method to find the volume
of the solid generated by revolving the region with the given
boundary about the indicated axiv,

1. Bounded by y = x?, v = [ about the line y = |
2. Bounded by y = x?, 1 = 1 aboul the line x = 2
3. Bounded by v = x, v = x? about the y-axis
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x, » = x? about the x-axis
\/;, x = 4, y = 0 about the y-axis
4,y = 0about thelinex =5
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x? about the y-axis
x? about the x-axis
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y?, 1= x - 2 about the linc y = 2
x2,y =3 - 2vaboutthelinex =1

Bounded by y =,
cos x form/2 < x < 3'71/2,.‘)‘6,.2 0 about the

Bounded by y =
y-axis 4
= sinx for 0 < x < m,(X)= 0 about the line
x= -1
=sinxfor)<x< nl%—— 0 about the line
N =2n

= cos x for —(n/2) £ x < n/2, ¥ = 0 about
the line x = 2

. Usc the method of cylindrical shells to derive the formula

V = Lnr*h for the volume of a right circular cone of height

16.

17.

h with basc of radius r. [Hint: Revolve the region bounded
by the lines y» = (r/h)x, y = 0, and x = h about the x-axis.]
Derive the formula V= 41a® for the volume df a sphere of
radius a, using the method of cylindrical shells,

Use the method of cylindrical shells to find the volume of
the doughnut (torus) generated by revolving the disk
x? 4+ v < «* about the line x = b for b > a. [Hint: Part
of the integral can be evaluated as the arca of a familiar
figure.]

In Exercises 18 through 24, use the method of cylindrical shells
with a calculator or computer and numerical techniques
(Simpson's rule with n > 10, Newton's method). Find the volume
of the solid generated by revolving the region with the given
boundary about the indicated axis. '
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19.

20.

21.
22.
23.
. Bounded by y = x?, y = sin x about the y-axis

Bounded by y = tan x, y = 0, x = n/4 about the y-axis
Bounded by y=secx — 1 for —(n2) <x <m/2, y=1
about the line x = 2
Bounded by y = sin \/;
y-axis

Bounded by y = 3*, x = 0,x = 2,y = Oabout the line x =3
Bounded by x = 2%, y =0, y =3, x =0 about the line
y= -1 ‘

Bounded by y = 10/(x? + 1) — 2,y = Oabout the linex =3

for 0 < x < 7, y = 0 about the
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