
b

V = I"tfh))*dr
a.

hJash t r

e1?.riro*rf-b'fl ,tx
s.

X

.,1 'fl* )

I

I
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Voh-rme by Disks and'Washers perperrdicular to the ]'--axis

i.-ii.ii'iS !',1:lshr::'l

The methorls of r.lisks atlr-i rvashers h:rve analoq-c for re.giorrs i.liat arc rr:r,o1r.c.r1 about tire }'--a-xls.

u : 
.{,0 

rln(y))2dy {rilsks),

, : 
{"o 

n (l*ty}}' - lr(s)l') dy {u:ashers).

0g

0

(:6.7)

{6.8)

Example 6.8 Find the voiume of the solid generated when the region enclosed by r : 1ft), $ : A,

and g : 3 is revolr.ed about the Y-axis. 
b ,-Ix=+

V

V

= Itn(rr)1 a,

{U
2_

2r \
= 1rg I

2la

l!?J Urs1t[o U d.
n

L.J^s[*w

Ft(r"-(fla^
0

;irrqrlll A - nlw{y)]'*rr[v(3r1
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V= Jd{ dtx
12
L+ \'';

Vz\
z
x =Q{9\z

,2,

gzu

v= 
r(Bh,
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volume of the solid generated when the region enclosed by r : L, U : \/r - 2,

lved about the Y-axis.

0{ir3 
ui'jq,ltDtltbou 2 \r5{ kas^ er '

-\ V=rt&$'-4"-fldr

-+xl 
o1

,f, *, V -- lJ t'11u5'*+ - 1l dt

o

=r [{- q-rr]i =nt+'f +r]=Ery

k

Find the

1 is revo

I

I

t

Nt/Ti-T-

I

1"

Example 6.

Y:A,andY

ilaltro1) $0\l
- q.

d Ior5I
Troafro

o\ist + u4shev

1z-[I
g rl ,,1_-{,

V:

1

Other axes of revolution

li is iio,'sit.rie io use the iiit'riro,ci ot disl<s arici tiie iirrilioii of rvasircrs to finri lire voiriirie i.ii a soiit.i

itll iippr'opriate cross-scctiorrai area lo linil tltc volurrit-..

206111: Caleulus 1

1'- ($af]dx

Lr asfi g9^o\irq
?

fri 
(rt' d

1

X=\

Acadernic Year 2018
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Example 6.10 Find the volume of the solid that is obtained when the region between the curve

?j : r* 1 and g : 0 over the interval [0,2] is rotated about the line A : -1.

2_

="r ft*1H.)i(,n&*
-OeT
= r FK-t?).- 

rrfJ dx (ry)

K=-[

L
Va'/

{
u\w
x-[t

?frU$ttl fuashr tfi) X = -[
q

I

v= 
Ft,t-(-r116o-t,&t

_t"lat
1_

I tn, +t)'
0

V =ti
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Y1

)*x[ftxfhx"

\mlatm\Arsbdca

ftA
\\/

[o*no1Y------ts

nnr*ot'1u"

f({;)

I

'U_U& &.*boutl[

Fn"rls^t
rlrrrurft9

trx*\frrr*tco
l--*--.gir t

enrai,
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6.3 Volumes by Cytindrical Shells fhnqrtl[$ted$ooUtx$:U0o
I

Y t*+l

v - ]i* ^f.r,,;f@[)Lre- fo zo,1@)ttr.
ma-c\rb-+O u, 

J otr:a

ndrical shells to find the volume of the solid generated when the region enclosed

x :2 and the X-axis is revolved abrout the Y-axis.

! : [r'rr (x') dx

fl,* i
L

V =z{ x3dx
1

r-+-i 
=utf 

trlz
=[ Lq Jl

=qU-11 =T =ry #

- ., IJse cvli

t2. l: : 1,

i )",t
J

_t
d

xpl n

Example 6.

between tr:

n

Theorem 6.5 (\r'olume by cylindrical shells atrout the Y-axis) Let / be

continuous and nonnegative on [a, b] and let tr be the region that is bounded above

by g : /(r), below by the X-axis, and on the sides by the lines r : o B.nrl x : b.

Then the volume 7 of the solid of revolution that is generated by rrevolving the

reglon R about the Y-axis is given by

.\ r/ \ ,
tlT.1: J \'.a- )dr.. (ii.u;

rhu: 
J,

Acadenric Year 2$18206111: Calculus 1
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Variations of the method of cylindrical sheils

-sheils tira.t cari be adzrptetl to eirctr lren. situatiou i-r-s it alists. Firr this p1,Il-posc. r,r,r:1,i11 rieer-i to

leerarnine the integlitntl in lroi'rnu1a i' ): At i:ar:h.r'irr tirc ilielvirl 1r.;. bl" thc r,er'1 ir:i-rl iirie segrnr-.nt

h'om thc -\-a.xis to the c11rve'q:./(.i:) car bc liel-ecl as thc crc-ss sr:ction oIthrt rcgiiJtr Il rrt e:. \\iLrcn

cilcrriar cvlinrlel of height "f 
(r) and radius r:. The trrc;i of tlds sulf:rcc is

2trr f (x'),

which is the integrand in (6.9). Thus, Formula i6.9) ca,n be viewed infbrrnaiiy in the foliowing way.

An informal viewpoint about cylindrical shells: The volume i,r of a solid

of revolution that is generated by revolving a regioa .R about an axis can be obtained

by integrating the area of the surface generated hy an arbitrary cross section of E

taken paraliei to the axis af revolution.

lq rei

)tta--)
GtI(:_-l''l
A:Znx{{x}

T
ftx)t
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Example 6.12 {Jse cylindrical shells to find the vo}ume of the solid generated when the region R in

the first quadrant enclosed }:etween g : r and y: 12 is revoived about the Y-axis.

!=

= znli,,z -x3 ) dx = rrt lr+ -+' );

Washer rorl&nu / =f
--* { 

*""-tr-tuL{ .*e;e.*&i*'J@

-ir, fu- Irr(9)u-e') d2
*

o "r[i-i] zlffH)

tp ulftut1
T - t'g"fg)

1

' 
,!.

r I z s\ r

:..v =lr(g-g')d9x d\ Lr+
Example 6.1-3 Use cvlindrical sheiis to find the volume of the solid generated when the region

under y : ,/i over the interval [0, 1] is revo]ved about the iine A : -L.

!= Fu{.)ll-u$b
t-
r

=4(9+t) (t-1') d

0

lrdrto[ sLe ll tsuloq Y
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