Volume
p. 528: 9-25 odd, 39, 41-44

9. A cross-section is a disk with radius x +1, so its area is

A(x)=m(x+ ]]2 = a(x” +2x+1).

o
= .?T(I+1)2 =x(x’ +2x+1).
x=12
2 2 - 14
V=JDA(.r)d‘-{=L m(x” +2x+1)dx =0 _

=ﬂ[%f+x3 +x]' =x(3+4+2)=%4x
]
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11. A cross-section is a disk with radius

Jx—1, soits area is ’
A(x) zfr(«,l'x—l]: =m{x—1).
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v=[ Aw)dx= [ 2(x-1)dx oo 1 0

=4 -]
=r[(2-5)-(4-1)]=58x

13. A cross-section is a disk with radius 2,/y so its area is y

-

A(y)= ﬁ(zﬁ]
V= J’;A(y)dy — f :(2\/}‘1]2 dy=4r L"" ydy

—4zty*] =2z (81)=1627

15. A cross-section is a washer (annulus) with inner
radius x” and outer radius x so its area is
A(x)=m(x) —m(x’) = x(x" —x°).

V= L:A(.r)dr= Jrj‘ﬂl(.rz —x")dx
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17. A cross-section is a washer with inner radius y* and
outer radius 2y so its area is

A(y)=72y)" —7(y*) =7(4y* = »").
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19. A cross-section is a washer with inner radius 1 —+/x and

7 - . ’ ¥= 'r?
outer radius | — x~ so its area is |\ &
3 y= ¥= I

A(:r)=fr[{l—f)3 _(1_J§)‘} .
=;ﬁr[{l—2x3+x4}—(l—2-\/’;+xﬂ ! : x o i f
=.?I(_T4—2x2+2~,!__—_‘r)_ Y

V= J;A(.V)dy= ﬂ'j;(f —2x7 4257 —x)dx = x| Lx* —2x7 + 227 —lf]l =x(i-2+4-1)=8r

21. A cross-section is a washer with inner radius 5 4 y=s 3]
(l+secx)—1=secxand outer radius3—-1=2, so its =) \ JAER.
area is A(x)= ;r|:22 —sec’ x] = (4 —sec” x). y=1+secx

V= fx: A(x)dx = :r|:J (4—sec’ x)dx

- 2::_[::1(4—5303 x)dx [by symmetry]
= 27 [4x —tan I]:ﬂ =2r [(4—,;" _.,ﬁ) —D]
S

23. A cross-section is a washer with inner radius 2 —1 and outer radius 2 — 5y, so its area is

A[}=)=ﬂ[(2—{/;)z—(2—1)2} =z[4—43 y+a‘jy_2—]]
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25. From the symmetry of the curves, we see that they intersect at
. . + - o= 3
y=1andsoy' =lo y= J_r.\g. A cross-section is a washer ~ (4,47
with inner radius 3 —(1 —yz} and outer radius 3 - yz, 50 its area is L
a2 2 0 1 Pk
A(_v)=r:[(3—y‘) —(2+y‘) ] s x=y
=r[(9-6y" +y")—(4+4y" + ") | = 2(5-1057). ) i
V =j_mA(_v)dy = EJD Sx(l1-2y")dy [bysymmetry]
= ][:r:rr[_y—%}"1]:@2 =]Grr(3?—3§) =1Uﬁ(ﬁg)='7‘3ﬁﬁ '
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39. The area of this region is A(y) = 3(2—}’ ) , 50 the volume isV = .L: :ﬁr(?. -y ] dy, option (B).

41. A cross-section is a washer with inner radius x—1 and outer radius 2 In, so the area is
A(y) = ﬂ[{z Inx)* —(x —1)2] = :rr(-'-l{ln x) —x" +2x— 1). The curves intersect at x =1 and
x=a=~3.512862417. Therefore,

V== * A(x)dx = xj]"(-q{m x)? —x +2x—1)dx ~ 5.208, which is option (4).

42. A cross-section is a washer with inner radius y = Jr = x= y* and outer radius
y=6-—x = x=6-y,s0 its area is A(y) = 7(6 — y)" —(y")". The volume of the resulting solid is

2
A) 7| [(6=y7 =7V |ay.
2
43. A cross-section is a washer with radius -J; so the area is A(x) = ?T('J; ) = wx, and the volume is
4 4 4
V= ﬂ'JD A(x)dx = :rjﬂ xdy=mix’ ]ﬂ = 7 +(16)—0 =87, which is option (D).
44. A cross-section is a washer with radius sec x so the area is 4(x) = wsec” xand the volume is

T4 x4 /4 :
V= ﬁ-.ll] A(x)dx = ?IJU sec’ xdv=r|tanx| ~=7[tan§—tan0 |=7(1-0) =7, option (A).



