Calculus | ‘ Volumes by Cylindrical Shells MathFortress.com

1) Let S be the solid obtained by rotating the region shown in the figure about the y -axis. Explain why it is

awkward to use slicing to find the volume V of §. Sketch a typical approximating shell. What are its
circumference and height? Use shells to find V .

Y
y=xz(x—1)°

y By using the “washer” method, we would first
have to locate the local maximum point (a,b)

of y=x(x—1)>. Then we would have to solve
the equation y = x(x—1)* for x in terms of y
to obtain the functions x= f(y) and x=g(y).

This would be difficult because it involves the
cubic formula. We would then find the volume

by using V =z {[sF -[7]] ay.

Using shells, a typical approximating shell has
radius x. So its circumference is 27 x . Its

height is y = x(x—1)*. So its volume is %
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Use the method of cylindrical shells to find the volume generated by rotating the region bounded by the given
curves about the y -axis. Sketch the region and a typical shell.

2) y:l, y=0, x=1, x=2
X

3) y=x2, y=0, x=1

NN

-2 -1 0 1
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4) y=e‘x2, y=0, x=0, x=1 71'(1—1
e
i
1
-2 -1 0 1 =
5) y=3+2x—x’, x+y=3 21
2
1
4
3
2
1
-4 3 12 4 0 1 2 3 ]
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6) y=4(x—-2)°, y=x"—4x+7

Use the method of cylindrical shells to find the volume of the solid obtained by rotating the region bounded by
the given curves about the x -axis. Sketch the region and a typical shell.

7) x=+ly, x=0, y=1 Am

A
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8) x=4y’—y’, x=0 5127

A

9) y=4x’, 2x+y=6 2507
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10) x+y=3, x=4-(y-1)° 27z

Use the method of cylindrical shells to find the volume generated by rotating the region bonded by the given
curves about the specified axis. Sketch the region and a typical shell.

11) y=x*, y=0, x=1, x=2 | about x=1 177
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12) y=4x—x*, y=8x-2x> | about x=-2 2567

13) y=vx—1, y=0, x=5 | abouty=3

‘ Y
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14) y=x>, x=y> |

about y=-1

297
30

Set up, but do not evaluate, an integral for the volume of the solid obtained by rotating the region bounded by

the given curves about the specified axis.

15) y=x, y=4x—x"

16) xz—y2=7, x=4

about x=7

about y=35

% =I§27z‘(7—x)[(4x—x2)—x] dx

f327[(5—y)(4—«/y2+7) dy

Page 8 of 10



Calculus | ‘ Volumes by Cylindrical Shells MathFortress.com

17) Use the Midpoint Rule with n =4 to estimate the volume obtained by rotating about the y -axis the region

T
under the curve y=tanx, OSxSZ.

V =1.142

18) Use a graph to estimate the x-coordinates of the points of intersection of the given curves. Then use this
information to estimate the volume of the solid obtained by rotating about the y -axis the region enclosed by

these curves.

y=x*, y=3x—-x
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Use cylindrical shells to find the volume of the solid.

19) A sphere of radius r. Use the following diagram to find the volume by using calculus.

YA
' )
2 2 2
x + =r
Y y
0 x
V:im’3
3

20) A right circular cone with height /4 and base radius r. Use the following diagram to find the volume by
using calculus.

(0,h)

0 (r,0) ¥

Page 10 of 10



