VOLUME 2 @

Sl‘\ELL METH@ Coml‘cltr Jr]-\e, {;llowim} rro“cm . Su,f'l)oJe we WQ,‘L' (0]

ﬁmc\ the volume o{ the solid olﬁa{necl Lj’ revolvm‘j, +he re?{m below the
Quwrve \6: SX*XS {—rd‘m ‘x:O 40 X= 1 thmu\k ‘ﬂn’, uy-a)(is.

¥

FYc‘m the wmher YY\CHWOL we nce({ 4o fmc{/ the
inner vadius , e we need to express x in derms
cvf( Y, where y = 5-x~x5_/ whith we don’t
Ly\ow t\ow ‘o clo :(

Now let us fntroduce a method for these kinds 4
Frouemf . the shell medhod | As. i the other methods we shact
with the Volyme of a slenple object: consider a elindrical shell with ianer
radius ry, owker radius r,, and he{gM- h. o

The velume o’f a C\jll‘nrjt’l‘(a, shell s oblained L(:L
SuL’rracan}, the volume o’t the 1hner Clj‘lm‘{tf ‘F’TIYYI

T the wolume ¢ the ouler ugiin(lcr
b Vo= TCT,’_’B = 7tr:'h
= J'Ch( rzl- F]L>
v — th(ﬁ‘f'r,_)(rl—rl)
= 2wh <r. —;rl) (:2::”’1)
r Ar
So we obtach
= | V= 2mhr Ar
2rr
h | Another W(M} 4o obtan the ghove fdvmu,la 15 to “uaroll "
Ve the ujlin(ler.

Ar

Now let S be the so\iat obtauned b«} re\lolvl‘n} about the \J—axU the re?,{m
below the ca.m‘;h,«{ y= ?((x) , where 3(70, coinwms, a<x<b.
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For o parkition {a: X, <xy <o < xy = b}
N

Lt & S be the cylindrical shell obtained
f?\ iog, res/olw‘na_ the  rectangle with width
nn A
\ Vo ' ( '

x; and he‘ighlr f('i,):f(iv"_;f‘)

( k til R B ~_ ! abOLLJf ‘H‘xe ig- axls -
[P ] 0 . Ej the above discussion s volume i given LB-
~o XK X - (=

™
|

e

Then +he voiume4 +the so“(j S wn be affro‘xi(rn-led b} the sum O‘ﬁ the

volumes of these iy 'wdrical nShe”s:
\/ R’J?j VC = z' ZTTE:J((YL')AXC'

Tq,kl‘m} \HY\H' Qas \lP"“)O JXVQ, OL‘i’Mn
b
V= | 2amnft)dn

Let ws fiad the wlume of the solld we shrded with:
1 ' 1
V- J anCSx—x%\x = 2rrL (b.’xz—xs)d,x

= 217( 5% l‘j)\i ‘ﬁf
3 F 21

0

I
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& \'Je can (jkneffk“_bt “ﬂne SMH ‘meLOtL to rgcaxt’tms boun&ei b% ‘wo fwxoh\tms.

Tevol\/inc Yhe regimnm LcunlecJ L
_ J e Y +
)(6() and 3&) ;) alx <b about the y-oxis .

¢

ra

d
L\/: Z‘H'L t(}(F(j ) = G—(y ))cly,

—_—— - — o~ e — ——

Gly) b Ky ) efy£d
dhe  x-axis

revblw'n ~H’l& re Qm Lowmjwi, ‘9 ] |
4 7 E;mi?

Emmgle, Find +he volume ﬂ the solicl obtaghed b rotabin boulk %
\Q—QXI\S the re(’/f(m bounded. L‘}' (4:%2)(2,_ x3 an‘i 4= O} about Tthe

S Fisk  all observe thek |
@ 7_x2—x3:0@,x=0,0rx=2. |
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+o QFF\t} the washer method we
would need o —Fncl the ianer le‘Cl outer
vadil, 1e. o express X 1 ferms of Y/

which we dont knov how o clo/ 50 we “Ff‘?'
the shell  method.

px
V= 2TTJ x(Zx"- x3)d)( = 2TT< X x5

pA 5

1
— lem |

0 5

Exo\mgla. Fnd the velume c/f, +the solid obtawned L%, rome‘ng_, about the
lﬁ-axfs ‘ﬂ\e re?zfm laeJern &?:x % %: x=.

" X=xX¥& x=0 or x=1.
(> We can com[m;le, He volume wiin? LG‘H’]_
1L the washer method and the shell method

EN—— washer method ©
V= Tff(@l- §)dy =m ff(ra’“)ﬂ'w

:ﬁ(ll—.f)\i = ll-_'
2 2/ 'S

shell rmhoJ: 1 - v ;
) — % _ X b4
V = Zwi x (% x.)dx - 2"<€_%)

1
-
3

0

O

Ex“mp\e, Fiad the volume of the solid. obtuned. b?}' rotafing the region
bounded \o:; Y= w— X anﬁ tj:o abowt Hthe Line x= 2.

&m No“e +h0b+ y-—xvr_o @ X‘:O oy X= 1!
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“Fo “Ffl"ﬁ the washcr me,HwA we an to .
exPress X wn terms u‘f \}, whcre - X=X
Thl's IS FOSSI‘HC \D\LJT it wi” (;om[)“(a{e "H16 +
pronem siace we have to ihtroduce Sclua/e Yoot

N So we use the shell method here.

Observe that for the shell method the radius
d the u}l&nder 1S 2=x . Therefore

1 1
V= an (2-%)(x=x*)dx = erj <x3-3x°~+2x)c1x

1
:ZTT(?*X&'TX? - I, a

0 2

Scanned by CamScanner



