Section 6.3 Volumes by Cylindrical Shells

47. A solid is obtained by rotating the shaded region about the specified line.
(a) Set up an integral using any method to find the volume of the solid.

(b) Evaluate the integral to find the volume of the solid.
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Solution:

(a) Use shells. Each shell has radius z, circumference 27z, and height - %
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55. The region bounded by the given curves is rotated about the specified axis. Find the volume of the resulting solid
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by any method. y? — 22 = 1, y = 2; about z-axis.

Solution:
Use washers: y°> — 22 =1 = y=+V22+1 7
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56. The region bounded by the given curves is rotated about the specified axis. Find the volume of the resulting solid

by any method. y? — 22 = 1, y = 2; about y-axis.

Solution:
Usedisks: 4> — 22 =1 = ax=412-1 Y
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62. Use cylindrical shells to find the volume of the solid. The solid torus of Exercise 6.2.75

Solution:
— (Btr 2 2
V= [ 2mx-2/r? - (z— R)?dx
= [" 4r(u+ R)Vr? —u?du [letu =z — R]
=4nR [T Vr? —w?du+4n [T u/r? —u?du
The first integral is the area of a semicircle of radius r, that is, %m{

and the second is zero since the integrand is an odd function. Thus,

V= 477R(%7Tr2) + 47 -0 = 272 Rr2.
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