[image: image1.jpg]472 CHAPTER 7  Applications of Integration

Exercises for Section 7.3

In Exercises 1-12, use the shell method to set up and evaluate
the integral that gives the volume of the solid generated by

revolving the plane region about the y-axis.
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In Exercises 13-20, use the shell method to set up and evaluate
the integral that gives the volume of the solid generated by

revolving the plane region about the x-axis.
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In Exercises 21-24, use the shell method to find the vo!
the solid generated by revolving the plane region abe
given line.

21. y =x% y = 4x — x?%, about the line x = 4
22, y =x% y = 4x — x% about the line x = 2
23. y = 4x — x%, y =0, about the linex = 5
24. y=/x, y=0, x =4, about the line x = 6

In Exercises 25 and 26, decide whether it is more conveni=
use the disk method or the shell method to find the vo
the solid of revolution. Explain your reasoning. (Do not £
volume.)
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In Exercises 27-30, use the disk or the shell method to fi
volume of the solid generated by revolving the region be
by the graphs of the equations about each given line.

27.y=x3, y=0, x=2
(a) the x-axis (b) the y-axis

28.y=i—(2), y=0, x=1, x=35

(c) the line x = 4

(a) the x-axis (b) the y-axis
29, 324 yll2 = gl =0, y=0
(b) the y-axis

(c) theline y = 1€

(a) the x-axis

(c) theline x = a
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(a) the x-axis (b) the y-axis

: Writing About Concepts

31. Consider a solid that is generated by revolving a plane
region about the y-axis. Describe the position of a repre-
sentative rectangle when using (a) the shell method and (b)
the disk method to find the volume of the solid.

32. The region in the figure is revolved about the indicated axes
and line. Order the volumes of the resulting solids from
least to greatest. Explain your reasoning.

(a) x-axis (b) y-axis (c)yx=5
y
3 o
y=x25
2 o= i

In Exercises 33 and 34, give a geometric argument that
- explains why the integrals have equal values.

33. wfs(x—1)dx=277f2y[5—(y2+1)]dy
1 0

3, 7TJ;2 [16 — (2y)]dy = 27 f4 x(%) dx

0

Exercises 35-38, (a) use a graphing utility to graph the plane
=zion bounded by the graphs of the equations, and (b) use the
egration capabilities of the graphing utility to approximate
volume of the solid generated by revolving the region about
y-axis.
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Twink About It In Exercises 39 and 40, determine which value
est approximates the volume of the solid generated by
olving the region bounded by the graphs of the equations
out the y-axis. (Make your selection on the basis of a sketch
the solid and not by performing any calculations.)
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41. Machine Part A solid is generated by revolving the region
bounded by y = %xz and y = 2 about the y-axis. A hole,
centered along the axis of revolution, is drilled through this
solid so that one-fourth of the volume is removed. Find the
diameter of the hole.

42. Machine Part A solid is generated by revolving the region
bounded by y = /9 — x? and y = 0 about the y-axis. A hole,
centered along the axis of revolution, is drilled through this
solid so that one-third of the volume is removed. Find the
diameter of the hole.

43. Volume of a Torus A torus is formed by revolving the region
bounded by the circle x> + y2 = 1 about the line x = 2 (see
figure). Find the volume of this “doughnut-shaped” solid.
(Hint: The integral fll /1 — x?dx represents the area of a
semicircle.)
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Volume of a Torus Repeat Exercise 43 for a torus formed by
revolving the region bounded by the circle x> + y2 = r2 about
the line x = R, where r < R.

45. (a) Use differentiation to verify that
fxsinxdx =sinx — xcosx + C.

(b) Use the result of part (a) to find the volume of the solid
generated by revolving each plane region about the y-axis.
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46. (a) Use differentiation to verify that

fxcosxcix= COS X kX SIn% —+4C.

(b) Use the result of part (a) to find the volume of the solid
generated by revolving each plane region about the y-axis.
(Hint: Begin by approximating the points of intersection.)

@ o) (i) y

y=4cosx





