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6.3 Volumes by Cylindrical Shells * dirV.O.U\yr1fmUfil ttnuyvg

I

Theorem 6.5 (Volurne by cylindrical shells about the Y-axis) Let / be

continuous and nonnegative on [a, b] and ]et ,l? be the region that is bounded above

by y: f t*), beiow by the X-axis, and on the sides by the lines r: a and x:b"
Then the vclurne V of the solid of revolution that is generated by revotrving the

region fi about the Y-axis is given by

tti - J j.-.r i,.,..1.r... 
,! ,,

(6.e)

-rl xi l+-w
r'= I t.r )

T T-1 ulYl-
i"'l(gflrcgsN -qP.nm Ahxt

\,,n-&try${kr)ry

F0,r$ry

Ztrrf (n)dx.| - lir,r f ':=,i/rr'.')*\.,7 = {'/,,/. 1,, 't.,-, ,l ,tr- I

lc6'e

rr*\r'

vmrt'



2018-1 CALCULUS 2O611,L Sec 002 Monday 29 October 201.8 Page 2

l'.,'rriirr,lt ir.iilslrtllsl'riirxl litlrolitiili'ol tirr':oiiiiqtirllirlr'rlrr.lri,rr tiit, li.gilrrt,irr'll.,,rl

1ri'lrlllt; li -.r1..1 ,.= i. r - f ilii(1 il)('-I-;t:.i- ir Ii"i'r;it.il rri,()il1 1ili., 1-it:1i..

V= \r,rr,Lf-dt*
\L

{x'**
t'1 

=2rri{l'
L + J4

-- rrly - !lV4J
= \LlrX

L



2018'1 CALCULI,IS 206111 Sec 002 Monday 29 October 2018

An informal viewpoint atrout cylindrical shells: ?he volume 1/ of a solid

of revolution that is generated by revolving a region -B about an axis can be obtained

by integrating the area of the suxface generated by an arbitrary cross section of fi
taken parallel to the axis of revolution.
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7.1 An overview of integration methods

A review of famitriar iutegration forrnulas
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7 .Z Integration by parts (.n I 6 ufr rnlollfiltur.i:dlU .

7.2.L The product rule and integration by parts

Let G(r) be any antiderivative of g{r) ; G'(*} : Str)

frff C>*(r)l : f {x}Gt(r) + f'{r)G(r): f {r)s(r) +f'(u)G(r)

I

.l lf @)s(t) + ft(r)c(r)1 dr: f (xlc(x)

ft'
J ra;n{r) dx: /(,)G( d - f f'{r)G{r) d,r

Let u : f {*),d,u: f'{r}dx and o : G(r), d,u: g{r} dr,
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rion d rr
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Exampte 2.1 Evaluate /@ bJ*
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