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8. ix’=—z+3 & +4r-12=0 & (z+6)(z—2)=0 < z=-6or2and2z’ =—z+3 <

20 +r—3=0 < (2x+3)(z—1)=0 < z=-3orlsoforz >0,

1 2

A= 227 — 12 dm-i—/ —z+3)— 1z dx ¥

(- 4"y e+ [ (-2 +9) - 327 { y-e

1 2 y=lx2
= %:{:2 dx + (—%:cz —z+3)dx 2 rl

0 1

l-

= [%ms];—k [_1_12m3 — %ma + 3z] x+y=3
=G+ (3240 - (-39 =3 UIREEEEN

52,
(a) We want to choose a so that

a 4 a 4
f_ﬂdm:f izda: = [—1} :[—1} = —1—1-1:—1-1—1 = E:E = a:ﬁ.
1 ® a T z |, z |, a 4 a 4 a 5
(b) The area under the cwrve y = 1/2* fromz = 1 toz = 41is 3 [take a = 4 in the first integral in part (a)]. Now the line

y = b must intersect the curve z = 1/, /7 and not the line = = 4, since the area under the line y = 1/4* fromz = 1to

z = 4is only <, which is less than half of 2. We want to choose b so that the upper area in the diagram 1s half of the total

area under the curve y = 1/z? from 2 = 1 to = = 4. This implies that

¥
1
LOfg—-1)dy=3%-3 = [27-v],=2 = 1-2Vb+b=% = 14
b—2v’3—|—%=O.Lettingc=\/'5,wcgctcz—2c+g={] =
8c> — 16c+ 5 = 0. Thus,c = 6£vZE 180 — 1 + 8 Bute=+b<1 = b1
0

c=1-% = p=c"=1+2 38— 1(11-46) ~0.1503.
30. Y5 about BC (the line y = 1):
1 1

V:f A(:c]da‘::f w[(l—m)z—(l—:ﬁ)“]mzwf (1 —2z+42%) — (1—22"* +2'?)] da
1] 1]

)=

oo
ol

1 1
=:-'rf {a:?—Zm—mlm+2:v1f4)d:c=?r[%m3—m2—%$3f2+%mwﬂ =m(s-1-3
o 0

Note: See the note in Exercise 27. For Exercises 22, 26, and 30, we have %?r + %ﬂ' + 27 =m.
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32. (a) About the z-axis:
/2

=/
w2

=~ 370110

(b) Abouty = 1:

/2 9
V= (1 - 0)? —
—m /2

(1 — cos’ a‘:}a] dx
/2
=2?Tf [1—(1—20052m+c054m}]dx
0
w2
= 27I'f (2 cos’ z — cos” z) dz ~ 6.16850
0

64. Each cross-section of the solid S in a plane perpendicular to the
x-axis is a square (since the edges of the cut lie on the
cylinders, which are perpendicular). One-quarter of this square
and one-eighth of S are shown. The area of this quarter-square
is |PQ|* = r?

— z%. Therefore, A(x) = 4(r? — 2?) and the

volume of S5 1s
V= f:r A(z) dz

=8(r* —2’)dzx =8[r’z — ;27| = r®

_4f r2 — 2 dz

w2
cus ) da:_Z?r[ cos’ zdz  [by symmetry]
0

¥ =C0s°X

SIE]
<

<D

¥ =cos8’x

|
STE

ER

b.4z—z’=z = 0=2’-3z < 0==z(z—-3) < z=0o0r3

V= [: 2mx((4z — :332) — z]dz ¥

3
= 27?[ (—:c3 + 32%) dz
0

=2m(- +27) =2 (&) = &n

y=dx—2x*

(3,3)
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42. Use shells: ¥
V=[ 2r(y— D4 - (y— 3)*] dy

=2m [P(y — 1)(—y® + 6y — 5) dy

: (4,5)

x=(y—3

=27 [[(—’ + Ty’ — 11y + 5) dy

=21yt + Ly — Uy + 5y

—om(2m 1) 1, ] B S E—
48.
By symmetry, the volume of a napkin ring obtained by drilling a hole of ¥

radius r through a sphere with radius R is twice the volume obtained by

rotating the area above the x-axis and below the curve y = +/ R? — 22

(the equation of the top half of the cross-section of the sphere), between

x = r and x = R, about the y-axis. This volume is equal to
outer radins R 9 2,3/21R 2 2.,3/2
Zf 2?rrhdm:2»2ﬂ'f x R2—m2d$:4ﬁ[—%(R —z) ] =3n(R" —r%)
nmer radius r T
But by the Pythagorean Theorem, R> — r* = (3h) ? so the volume of the napkin ring is %?T(%h)ﬁ = %?rh.a, which is

independent of both R and r; that is, the amount of wood in a napkin ring of height h is the same regardless of the size of the
sphere used. Note that most of this calculation has been done already, but with more difficulty, in Exercise 5.2.68.

Another solution: The height of the missing cap is the radius of the sphere minus half the height of the cut-out cylinder, that is,
R — 1h. Using Exercise 5.2.49,

Vaspkinring = Viphere — Veytinder — 2Veap = 27R° —ir’h — 2. Z(R— 1h)*[3R — (R — 1h)] = LxA®
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