m Exercises

1. Let Sbe the sohd obtamed by rotating the region shown in
the fizure about the y-axis. Explamn why 1t 15 awkward to use
sheing to find the volume V' of 5. Sketch a typical approaxi-
mating shell. What are its circumference and height? Use shells
to find ¥

ﬁ Graphing calculator o computer Tequired

Compmuter algebra system required

2. Let Sbe the solid obtained by rotating the region shown in the
fizure about the y-axs. Sketch a typical cylindncal shell and
find 1ts circumference and height. Use shells to find the volume
of & Do vou think this method is preferable to slicmg? Explain.

1. Homework Hints available at stewartcaloulbus. com



3-7 Use the method of evlindncal skells to find the volume gener-
ated by rotabing the region bounded by the miven curves about the
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B — =T x=4 sbouty=3

8. Let I e the volume of the solid obtamed by rotating about the
y-axis the rezion bounded by y = 'x and y = x*. Find V' both
by sheing and by eyhndneal shells. In both cases draw a dia-
gram to explain your method.

9-14 Use the method of cyhndneal shells to find the volume of the
sohd obtained by rotating the region bounded by the given curves
about the v-axis.

QL xy=1 x=0, y=1, y=3
W y=x, x=0, y=12
My=x, y=8 x=0

12 x=4y" — 5, x=10
'|3.x=1+(_y—2:|:: x=12
W+ y=3 x=4—-(y—1)

15-20 Use the method of cyhndnical shells to find the volume
generated by rotating the region bounded by the given curves
about the specified axis.

'IE.J.:=1'1,J.-'=D:x=1_; about x = 2
16 Jr'=-\.-";: y=0,x=1; abemtxr=—1
17 y=dx—x', y=3 aboutr=1

18 p=ux" p=2—x% aboutx=1

10 y=x' y=0,x=1; abouty=1

0 x=3"+1, x=2, abouty= -2

27. Use the Midpoint Eule with n = 5 to estimate the volume
obtained by rotating about the y-ams the region under the eurve
F=41+x0=x=1

28. If the repion shown m the figure 15 rotated about the y-ams to
form a solid, use the Midpoint Rule with n = 5 to estmate the
wvolume of the solid.
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29-37 Each integral represents the volume of a solid. Descnbe the
solhd.
. i: 2’ dx T dy

R 2w .ln.l_-I{T
n |'nI 2m(3 — Pl — ¥l dy

Iz i‘:“ 2w — xMeos x — sinm x) dx

Eﬁ 33-3 Use a graph to estimate the x-coordinates of the points of

intersection of the given curves. Then use this information and
your calculator to estimate the volume of the sold obtained by
rotating about the j-axis the region enclosed by these curves.
By=0 p=x+x—r

Wy=x'—x+l, y=—x+4x-1

21-26

{a) Set up an immtegral for the volume of the solid obtamed by
rotating the region bounded by the given carve about the speci-
fied axis.

{b) Usa your calenlator to evaluate the integral correct to five
decimal places.

N y==smrx y=0 r=2m r=3w; aboutthe y-axis

22 y=tanx y=0, r= w4 aboutr=m/2

N yp=cos'y, p= —cos'x —w2=x=m2; aboutxr=w

M oy=x y=2x/(1+ x'); abeutx= -1

Borx=.jsmy, 0=y=ax xr=0; abouty=4

35-36 Use a computer algebra system to find the exact volume of

the solid obtained by rotating the region bounded by the given
curves about the specified lmea.

3&)‘=ﬂn:x, )‘=siu4x__ D=x=gx; aboutxr= w2

ﬁy=x"m’.nx:y=ﬂ: 0=x=; aboutxr= —1

37-43 The region bounded by the given ewrves 13 rotated about the
specifisd axs. Find the volume of the resulting solid by any
meathod.

I y= —x' + 6x — 8, y=10; aboutthe y-axis
W y= —x' + 6x — 8, y=0; aboutthe y-axis
My —x'=1 y=2; azbout the x-axis
My —x'=1 y=2 aboutthe yaxis



368 CHAPTER 5 APPLICATIONS OF INTEGRATION

8L x* + (y— 1) =1; aboutthe paxis
2 x=(y—3), x=4; sbouty=1
L x={:y—l:ll,x—_y=l; about x = —1

84. Let [ be the tnangular region with vertices (0, 0, (1, 0), and
(1, 2), and let 'be the volume of the solid generated when 1
15 rotated about the hine x = a, where 2 = 1. Express am
tarms of I

45-47 Use cylindncal shells to find the volume of the solid.

45. A sphere of radius r

46. The solid torus of Exercize 61 m Sechon 5.2

47. A right cireular cone with height b and base radms r

48. Suppose vou make napkin nngs by drilling holes with different
diameters through two wooden balls (which also have different
diameters). You dizcover that both napkin nngs have the same
beight /1, as shown in the figure.

(2} Guess which nng has more wood in it.

(b) Check your guess: Use eyhndrical shells to compute the
volume of a napkin ring created by dnlling a hole with
radins r through the center of a sphere of radms / and
express the answer in terms of A.
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