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(At4i.' tX)
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-L tq.*
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(a*hn'*l] a*

ilx = (1 * qvt) 
du

2cos brctarn z.x)

I z'i^ ""t" ll*P' 
('o'^'n 

J d* =!'ffiffif

--+. rlin(:r'tantl) tc t

21"
u

= +-futc

b

ff = [Cu^'' -9(*)ldx'
Jo

O hreo
be{u1e* cuY\JeS.

txt )29&)

du ,[cos (at,t ,,' 2x) )-*z )dr.tv\-f'- 
lt(zr)z l"'

0 d;.nrlottrsri's.
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6,2 }'olurrres by slicing; Disks arld \Lrashers

Page 1
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There is a sirnllar result for cross s€ctioils perpendicular to the y-axis.

Soliti of revolutiorr

Page 2

r-ltr
t) j\J'-

Fffi

irl'11;t'lltlit'l1l;il f() t1;r,' i7-irsis iLl t7 : ,.'itttrl li : {1. li'. ii.rr: t,ilr'1t i/ irt ii. ,1 f}Lrr { 1,)\\-

t.1

-\1ry]rltt.rIr-l
I

i {i.1 i

A(qT)
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Vr.rtrurrre i-ry Disks perFendicular to the f *axis
l-,J -r 'r.l tr,,rl.e, r

"f(x)

o.f di,sks.

Page 3

()qr+ulrrnnr.l
I

ProblenroT,gj /.be cdntinuous anrl norrnggative on [o, h], and let B be the region1olalonmil dn"inS
that is hon*rled ahove hy g:.f(r), h6low hv the z-axis. and.on the sides br. the

YllrdrutrnryU,Old
liur:s r: : c and "t: : {i. Flnri tire r.ohilne of the so}irl uf lciiillrf ion thirr is genet'.}te{l

.#

l'n- revr:h,ing thc legiot fr irlti-xrt the X-*xis.

ilrk h,etfid

A{x} r "{7{x)}'
v - J"{x.

dtnu^tfi { 1{''
rH- V[*I)= T-F(^i tl'a*^\,\-- 

-1 +"a.rrfl,wth errn,f:
\\'e ca,n soh,e this prohleur b,} slicing. For tlds purpose. ol:sene thnt the cross 

{ectiou 
of the solitl

takel perpentiicular to the X-axis at ttrre point :r is a circrilar rtrisk of latlirn ,f t../. fnu lt'ea of this

regirtt is J.

A(r,) : ,,[./{.")]2. $lar'onfqi)io U

rhus. ri'om (6.3) tle 
'otru*e 

c,rthe soliri is Vn " ; I tft{)]h*n

rh ft{J v = }ii,, *r6(,.il'b*n
[-: i ,L/f ,'ll',i.,' rnox$xrfoK;t - (G.;)J,, ,._ , 6;t nn*, V = iff+fnl:rl.i

Becarse ttrre closs sections nre disk shapt:tl. tire applica,tion r:f this formrrtra is ftrllerl the nteth,od,

L
n(xt=r&O
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ui"r,t Ilrr' ltrli't tiil '1. J, j" :t'r',,1ti,r1 iilruttf tjrt' -t-;t::i:.

[,o\

g

{ = In fr*l'*
'1 3

, {'l qf 
'\x

13x =r%li
,T[3 ;-i f]

(s{nq\ = rft \ -11

- irt?-f = ffIl +

' 651))\01 n:,$1treruq:n \n ?' c^$

g aruro tnortoWttl

bK \; tt*l = JI {=o d? X=t ru1'0hnyrrory$l*}ffi^rQto

6^tr$

s cn r r*{HLH$?l$ 
filf*-,rur}

fC*lqroX=o ou X=4

--'l-^

! xnu$tYio

v= I{g)"J,*
0
L

,nfxAx

'iLEt:
= 
nlt - 9"] =o.
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Vohrrrre irt' \\rirslrcl's l)erpelxli{:ular to the \-:ixis

"f(x)
s{tr)

1'

A{x} =."{f t$}'- "[r{s)]'

1-
-t

b

-\l3

crcss section of the solirt

fp"A". regiou q'itir inner

,\Iror'a*- irq,^fo
otb o\

-- ir$'r^11 1cf)dv -

o

(6.6)

ulir is crrlletl t];re rnethad,

| .t . .., f,rr-,,t'*o,rt 
$ 

' IVI-I 
l6eroor\(uaru {kl go.r lnu Y oo I ' i- 

V;= 5r(to*',1 
i* & I 

cI x

,,n *,1?:*h*1f,,'ilfit[:,1,)"" ],:l X :

ti'lkt:n perpenriicular to tire X-axis at the point "r is the ilurlllli'lr .,, "rn,nrlr*.-"il

rarXirm g(:r') aud outer ra,rtrills /(r). The area of tlfs regicxr is

A(r) : zr[/{"r:)]2 * r[s(r)]' :, (lft*lit.rt.'ilU
I

Thus. from (6.3) the .u"oinme of the solicl is I

, : 
.{,u 

r, ([/(.,.)], - [gy(r)]2)r,,].

Because tire crcss sections a,re rvnsher shaped. the irirl:iicr-rtion of this foltn

of uashers.

l'1ll

Pl't,rblerrt: Ler./ iitiil ry lri" r'o;ttititt{}t1s illt(i }iulrirt,'urriilr:,i,tr irr.ll . *iti1 srrl:plst,t1rii1'

ll.r') > ,.7i.r') liri'rr11 ., itr rlrl iltt,'tr',r) rt.{t'i. Ltt Ii lrr,,tiir-, 1'r.giou lirrli is irr,iitrLrlt'r1 irlirr\-l'

lti'4 -./'i.r'). lrt:Lru'l:r' ry : tJ\.t'). ittrrl {.}}I I}te'sirllr i:r- thr, littcs .t : !! ;r11r1 ,i : lr.

R i:J;oitt rlre .\--ri--ris.

.r': "/'{"1

tG-))z9G)

,r
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A $ r,,6a

rr[+cc)1'-T ttcxX )]"

n,f, .tiil,urb" x err,?,1'rtJa:rr'ir o\X

b

' V -- Ifntfool"-t trt-f'f],ht

Hofhqr 6'thod I ''"',t"elh'4

!

I
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Iitt,] tit,' iiilttirr,' ll t]rr' r, rli,i rirltt -ir rri:f;rirti'ri ,,r iti,rr titr, ti,,tir,lt irr.l\i.,,r'lr ilrr, .:i;r]i1i- ui'

i;ir'r'ritt;ilt,ril- lr, 1 I,,t,,1 t , ,,'.r i flti,litlr,l','rr1 l) jilli lr ti,i-,r1ii,r{ ;ri)(il1t I1l1'-\'-rt;il:.

fio;ary6nr1Jt 
t1={a &r .1=*

B .E"J
l0

7_

2Y, --I^
\oo

q_

2m(-X =Q
*40.x zo

x(x-too)'b *) X=0, X--DO

9oo

V= Ir[E-r'- [+f]dx

=rt

0

a1l
2oo a

I[r* H Jax

i*-'f lzoo

L zoo lo
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!'trlurne lr-v Disks arrrl l\hsllers perpendir:ular to tire J'-axis

Disks Washers

Tlie ruethorts of tiishs and washers ira,r,'e iln&log$ for regious tirat *re revoh.eri about tire Y-axis.

Using the nrethod of slicing anrt Formuln (6.:t), the follox'ing,- formutras for the vohuues of tl:e solicl are

/'
\ | :, ', -i, ','i-,-

pd

v : I " fi*@)1' * h,(y)l') .is
Jc

e-

tonqS:tl 6rurru:o'U l\oU 9

(6.7)

(washers). (6.8)

oofo$66 X =p(y)
o{gt6rn nnsilsilngT : Oi"votrfwlo 

2} 
.

I - I ', ' , ' I
.I ; I Lr I I t I

ll

\Ag

. t - ;rIr,1.r.1]: ,r ir'(,r']
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Fitr,] rlr', \',ltttrrr,i,t'llir, .,,]i,1 r,'l!r,trlli,ri',titltr llrr,ti,.lir)tl i,ll('ilr-,,i ,,' , f {+l . il.
(

iirtii j/.--.l i: li'r,,l tr', i;iirttLf tirr' j -;r:ri:.

o"' g= 3 
.J6i 

*= rJ3Qafrolo x ={E
1
(odnu Y;

1

v-- [tt,)ot[Xr
-- T )udu

o

-ng l, I
=x [ +--9,) '10

Urd?r*rX#.,rr.,u 
X {r; I'raslrev

Y fi

(.[r,t1 V= !rtcrr'- 
(fl1 ax
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Fitr,1 f il' t'i,ltllttr' ,,j tjir' :ojjrl qr'Ltlt;rfi,,1 i..'iit,ti tl.tr,tr':ttirr r.lir']lrr,rl lrr ). ,1 \ ,- I

.i/: i). irtl{l ti '= I i:1.1,\'i}11.'r,ri;rlrrrtil i]tr,)--rrfi:,

trtl dJ

1_

C- o 'L
y = )tftgir) 

-

0

- rJau

ld?

1

v=rt[su*d*n
o
L

--, f[go++fi2
o
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t5)
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itll iirjl)l'{rl)liii!{'r'l'ir:s-:{'t lit)]1:rl iil{';l ll illtrl lilt' ioiltltl,'.

Fi1,j tlr1 r,,lr1tt),, i,i tirr, :3]i,1 tittrt i: ,i1ri;tltli'il ,,, itt'tL titt' li':,1,;,1t lrr'1i','i'('iL tllt' {'lii!t'

!i --.t - I ;rttr1 r; - i)i)\'{'l liii'ilrlt'l't;tl- {) l i. l1)i:rl('r irtlrirltl rlll liil,'ll ='-1.

V rf6-.,l -h )1"- D-({l"l il(
02-

V = It I[-n 
Lf -(r)'] dx

0

V = 5gnr
j

A (xt = r[G* r](-rtlz - [o -({)]1J

Id:
v-l

1,,1 g r-(-t)

(++r) - 
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