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To éamrm[‘e, 'H\c \/t‘)lmme c’ﬁ a solic( 5

we Froceen{ as {%“oWﬁ.

VO] UME

Let A(X) be the area (;£ the cross-secha?
0:@ 5 i the Flane_ Fx FerFenclA'UA\a(
4o the %-axis and passing -H\rouﬁh
the Po'lrﬂ X, where afx<b.
The cross-sechional area Alx) will vary

as X incrases from a o b.

Now for a partition {a:)(Q(xi(-" <X, = L}
o} [a,l;] we can divide S iato 1 Vslabs” L;(,
WainvA_ “he F‘Mes ch) PX:U“"/ Fxn to slice the
solid . [t Si be the slab that lies between
the ‘)\cmes P"C—i anc] be-_

Tf we chnse a Samrle fﬂif\{ xf < [XL"_,,‘X,:]

()

then we can afFroximm‘e the volume o S; as
V(S;) = AGG)AX; -
'ﬂ\ere%ﬂ\’, we  Can wf':rOX\rma,{‘e “t)\e \/olun’\t crf S as

V(S) = 21\/(35) v L AR

-qudni} the Limit as “F"—}O we OHJCLL;’)

.Sbms‘ O’L Revo lution: Disk Me‘Hw_oL

Suﬂ)ost that J( % 0 and is continwons o [a, b]. Tf we re\/olv? about the.
%~axis the Yegion, bounded Ll} the %mfh 6{ f and, the X-axis,; we Gbﬁm},r

w Sb\'\(k.
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\\ ré\/' revolVe
| \ 7 N
—J——k}l’_} about the x-axis
S , S

We tan O\','tum the ‘Vole('/ o} the solid 0’# revo lution uSing, «ﬁ,-/mula, (i) ‘
Th this case the cross-section af X is a disk o‘{ radius f(x) y H\efefrfe

Al = R[f(x)_]l-
Co the volume is —
(2) V= T(J; (G69)" dx

We can LHerd\m\ge the roles Fla«aec\ L\J X and, G- B}} revolving @ continuous
{\md{(m x:j(‘z})>/ O abouk the %—qxis we obtatn a solld with volume

@‘wcn L‘j— ()
I &
I P
9 revolve |
.2 about the La—a;cis 7
¢ %" T
_—’5 { 0 \ > X

- b//= vf(s(*a)ﬂﬂ

Rad —t\ne- volume of the sl)here, O‘X- radius r

EYam@\e :
th- A sphere a{ radius ¢ can be .Qt)tdbhe(l.‘} rtvolvmg, about the ,,g-.ixfs

the tha\m below the %fr ) S - -
:}(x): r"'——x"/ o "'[,.S,x,_(_[‘- o o .
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—n\ercfm’e b‘j— (2) +he volume s %iven Ly_

V= TLJ (1= %) dx
-t

= K(rzx—-—?)\ir - "1_3’7;_9 |

EMmﬂe. Fnd the volume a‘(L the solid obtauned Lg, Vofaﬂng, the re%\'m
\?onxncled b‘j. '\j: X3 ) \j: g, and x= O about the la'aXfS-

Cince we  rofate about -the 3-00(55 we neeci
Yo i n"reajrc\lre with rcsPed Yo Y . From

'\3 = x3 :% X = 3\Yg , _ ,
Thus b'\j— (3) k the volume s given Lﬂ, R

_ 3

5

o

So\\cls ‘4 Rex/é\mim - Washer Meﬁwc\,. _ o
S 05{ Yhat ]C ?,4& are  No-negotive continwous {'YVS with %()()Sf(x) VXQ([{A)LJ )
13[ we vevo\\/e the rt?im boun ed : Lt{j, JL% ? about the x-axiy we obtain

o solid

d )

revve about

dhe x-axis
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i L{}( us (.Q‘m\)uj\'?/ '{\{\e \/O\umq, 0’? ’H\e H’/W,li{'if\% Solid/- IM ‘H\l:f care @
the Cos-section i an annulds , o a Vvasher " &
°¥ inner radius %CX) and outer radius jf()(), 50 IS

Aga |

AW= (6 66 -
So by @ ‘H»e( leumgg .2)

% 'V:WL b(gcx)]’--[gw]")aj )

| S'\mi\mr\%-w\z Can in"rzrchancae the voles F\‘L‘j“i Luj, X ky .

3/\(’\
| e \-\ = . =
G‘ \\ F revo\ve ‘
——l—e ok AN s S
0 > o —>x

” '
o e

EXamp\Q‘ let R be 4he reaion. bounded by the cuwcves = x and
i \g: X F\ncl the Vo\umcyﬂ‘{n fH\t So\itl OH‘;{;WCI l)\} m‘[a-h‘li} R q},m,&
*H\b, \fnc X:..“i, = B — .
: A , St Fet r{ all_nole that
E— X= % _
S Xz 0 or x=1.

 The regim R s illushated as
_in the Fﬁ’uft— |

7 ——

S Y 2
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Notice that in Hhis case we rotde about the e x=-4. We fist V"
'.'\'\\t QANVRA W erms LT{ l}'. X = kj, ancl/ X= \]_l; .
The cross- -

sectim 15 a washw with inner ch“us
Jytd,

T\\crtfm*e b'\j, (Si the volume is given Ly,
V= Jt L ((\r\i’r’l)l“‘ (\}-ti)?)cltj,

N S ek
= TY{.z _g_\} _...3.)_&}_._%.>

2

%1“1 and ouler I’CWUDLS

1 ,
= Itl; <2Jg,-'tf-g)c1g,
Ly

i

0

[
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