Section 6.2 Winter 2008

5. A cross-section is a disk with radis 2 \,"’3_;? so0 its area is y '

2 fﬁrg}
Aly) =7r(2 \/;) _
9 9 9 9
rr,,zf A(y]dyzf 7r(2\,/;) dy:f-l?rf ydy x=2\,."';
0 0 0

o
= 4w [1y’] ) = 2n(81) = 162x

11. A cross-section is a washer with inner radius 1 — vz and outer radius 1 — x, 50 its area is

Alz) =n(1—2)* —n(1- v”E)2 y
=:rr[(1 —2:»:+:r2}— (1 —2\/";;+m)]
=7r(—3:\:—|—$2—|—2\-"..:.)_

V=.£1A(x]d:r=7r£1 (—3:1:+x2+2$/;)d:\:

1
—n[-3a*+ 12" + ;:sf"“]u —w(-E4+8)=x

Ty=z = z= /'y for z = 0. The outer radus is the distance fromz = —1tozx = \/gjandtheinnerradiusisihe
distance fromz = —1 to = = 3.

v o {[Vo- o] - - o Y= [ (Vi) - 62+ 07

1 1
=7rf (y+2\/;+1—y4—2y2—1)dy=11'/. (’y+2\/;—y4—2y2)dy
0
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. 1
=7r[%y2—|—§y3"2—% o_%ya]uzﬁ(%+i_1_3}=§

¥

1 1 1 1
19. 1 about O A (the line y = 0): V = f A(z) dz = f m(®)? de = Trf 2 de =7 Ff} = %
[} 1] [t} 1]
20. 91 about OC (the line = = 0):

V=Js A dy = [wmz - w(%)z] dy = [0~y dy =y — 3] = (1 -
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21. %R about AB (the line x = 1)

1

1 1 2 ~ 1
v =f A(y]dy=f ﬂ'(]_— {/;) dyz.ﬁf (1_lef:-'_l_yzfa}dy=W[y_%y4f3+%yof3}u
] il ]

—r(1-3+3) =%
22. 9%, about BC (the line y = 1):

V= [l Az)de = [} [r(1)? —n(1 —2°)?]de =x [} [1 — (1 — 2% +2°)] d=

zﬂful(hs_xﬁ)dx=ﬂ[%x4_%x7]n=7r(%_% =
T/ 7 42
31.‘*;=7|'f 1—t.an:.r d.‘;.." B ¥
o ( ) N r=1 ,
x=0 y=tan'x
0 T X
1
BV =-ﬂ—f [[1 _0)2_(] —sin.r}z}d.—r y
0 y=1 A
= [1* — (1 —sinz)?] de },
’ y=sinx
0 T x

41. @) V= [, w[f(@)] de = w1222 {[f3)]" + [F(5)]" + [F(D]* + [F(9)°}
~ 2m [(1.5)* +(2:2)* + (3.8)* + (3.1)%] = 196 units®

(b) V = [} = [(outer radius)* — (inner radius)*] dy

~ w5t {[(9.9) — (2:2)°] + [(9.7)* — (3.0)%] + [(93)* — (5.6)*] + [(8.7)* — (6.5)°] }

= 838 units®
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7 " R—r ) y
50. Vv =:rrA (R— & y)dy =
(0, H)
. 2R(R—r) R—rY’
— R — | d
qu A y+< A )y] v

2 h
Ry BE_7) y2+l(R_T)y3]

=TT

h 3 h

0

(r by _ _h

F—r R—x)

_,..-"y E—r

or x=R—

R—r
[]

— n[R*h — R(R—r)h + (R —r)?h] 0

= mh[3Rr + (R® —2Rr +1*)] = 3nh(R® + Rr + 1)

H—h

I

Another solution: % = by simular triangles. Therefore,

. Now

hR
Hr=HR—hR = hR=H(R-1) = H=o

— T
V =ixRH — Inr’(H—h)  [byExercise 49]

hR 4 o_rh [H_her rhR

= 1rR? =
" R  R(R—1)

3 R—r 3 R—r

> ——

b—k—"
1 R —7°

= Eﬂ'h = %Tl'h‘.(Rz +Rr+r2:]

= 1[rR + 7+ R () |h = (A + A2 + VATA: R

where A, and A, are the areas of the bases of the frustum. (See Exercise 52 for a related result.)

(R, 0) x

63. (a) The torus is obtained by rotating the circle (z — R)* + y* = »* about ¥
the y-axis. Solving for x, we see that the right half of the circle 1s given by "
=R+ +/r? —y2 = f(y) and the left halfby z = R — /r2 — y? = g(y). So 0
V=m [T {[f@)] - o)’} dy -t

—2r [} [(R+2R /P =9+ —¢*) - (R —2R/P =@+ —¢") | dy
=2?TLT4R\,‘?’2—§'2 dy:&;eru’" VT2 —ytdy

(b) Observe that the intepral represents a quarter of the area of a circle with radius r, so

StR f[‘]r \/?Tyzdy — 87 R - %ﬂ_rz — 2?T2T2R_
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