SECTION6.3 VOLUMES BY CYLINDRICAL SHELLS O

From the graph, the curves intersect at z = a = 0.42 and

© = b~ 123, with —z* + 4z — 1 > 2° —z + 1onthe interval

y=—x*+4x—1 . . . .
(a,b). So the volume of the solid obtained by rotating the region
about the y-axis is
2 V=27rf:m[(—m4+4w—1)—(w3—:c+1)] dz

=27 f: o(—z* — 2° + 5z — 2) dz = 3.17

3. V=2rf {lz— (=1)](z*sinz) } dz

S or(nt 4 7° — 127° — 6m + 48)

— o 4 27t — 2473 — 120% + 967

37. Use shells:
V= f; onz(—a® + 6z —8)dz =27 f;(_g;3 + 622 — 8z) dx
=27 [— %‘m‘l + 225 — 4.%2]2
= 27[(—64 4+ 128 — 64) — (—4+ 16 — 16)]
=27(4) =8

38. Use disks:
V= [ n(—z* + 6z — 8)? dz
=7 [A(z* — 120° + 522° — 96z + 64) dz

i
i
i
&
f

[
I
i

|

= [La® - 32" + Pa® 48" + 64z,
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39. Use shells: y y=x+4jx,
x=-1
V= ff o[z — (—=1)][5 — (z +4/z)| dz L5 @35/~
A y=5
=2 ff(m +1)(56 -z —4/z)dz _
y=x

:27rf14(5m—:r2—4+5—x—4/m)dm

=27rf14(—:c2+4x+1—4/m)dw=27r[—%x3+2w2+a:—41nm]‘: 0 .
—on[(—% +32+4—4In4) - (-3 +2+1-0)]
— 27(12 — 4In4) = 87(3 — In4)
40. Use washers:
V= n{2-0 -2~ -y)’}dy
—or [} [4—(1+y")*]dy  [by symmetry]

: :27;[01 [4 - (1+2y*+y°)] dy = 271-f01 (3-2y*— %) dy

=23y — 2° - %yg]; =21(3-2-3)

~2n() = %

I 4. Usedisks: 22+ (y—1)2 =1 & z== 1—(y—1)2
2 2 2 9
ver [[[VITw=TP] w=n [ u-s)ds

: =y -3’ =m(4-5) =47
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% 42, Use shells:
fia V=[5 2n(y - Did— (v -3 dy
=2n [P (y — 1)(—y* + 6y —5)dy
|

:
“ =27Ff15(—y3+7y2—11y+5)dy

I 43. Use shells:
i
1‘ ‘I ] V =2 ) 2nz/r? —z?dr

=-2m [o(r? - z?)Y/?(—22) dz

= [—27r 2(r? - :1:2)3/2]
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0

’ =—3m(0— %) = 4mr®




