§7-Z (Con-lm'.lcd) - Volumes bj leindr‘-c.ai Shells

Suppose we wish Yo compute the volume of +the solid

of revolubion below.
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Volume = J A=) dx
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but wnow A) s the Sur{—a«:e ou—eo 0{: o 4'3?“’“"(

cjl:nér\cwf. shell.

h . l h A= amch
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A = &1 -

& Let R dencte the Cegion between Y= 0 and
5= —‘x_ g'l‘o\m Xx=1 4+ X=2. Fad +he Volume on the
solid  obtained 1:3 r‘o+0d-mj R obout +he j-aXis.

Solu.‘l"ton'-




Volume = J

2 2
A(X) d)( = J &'Nr\q dX
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= JQW%LXAX = JQW dx = |aw
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Ex: Consider the region behween Y= sinx and +he
X-axis Jor xe o, Set up the ivn#e_jra( for the
Volume of +he solid obtained bj rcVoluin\7 this region
about the Y-axis.

SO'U.’LIOV\ :

h1y T T
Volume = J Alx)dx = J QmMech dx = J QTCX-sin X dx
(<] () (o]




Ex:

Consider the region belween U:\r)'(’ ond 3:

X
3

Sel wp +he im-}c,jra( J:or the Volume of +he Solid

Ol:‘|'aivne.d EJ rcuolvmj H\e, reﬁio\n about 'H1e_ jiven axis.

(a)  Y-axis

Solution : <
- g p y=3
height = [x- X
33 J;( 3 J=J;
_ - \
. 3 > X
raius=x
\§=\|; = X=0 or X=9
9 9 9
V = [ A (x) dx J arcchdx = J &T(x<\/_'3_)dx
0 P o
(b) X=-2
Solution : Q_L;D Ad ) Y= %4
; height = [x- 2
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PCadius = R+X



9 q q
V = J Al )dx = J arcchdx = J QT (9-+x)<\/7— %) dx
0 o o

(c) Xx=10
Solwtion : AY o
kuaHﬁ &"% :
J=J7 "'—"__i__i%\
X i
J°3 § -
X P 10 2 X
3 1 radius =10-X
10

L 9
V o= J AV dx = J arcchdx = J7an(lo-X)<J_-§>d”
o 6

o

Solution:  We get a C_jlimdriCaL shell for each j€[°,3j,

so Wwe'll be an-\-ejra-l-mj with respect to Y.



3 3 3
V = J A(j)dj = J Rﬂrlndj = J&wb(Sj—j‘)dj

An easier opproach here wonld be +o wse washers!

54




Summaq for c,l.{lmdrzc,a.\ shells
v J

Reuolv;nj around vertical oxis ? Use )cu.nc_ﬂons of X.

P\euolv.‘nﬁ around hocizontad axis 7 Use qu.nd'ions of _j_




