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Learning Goal

| Homework Problems

11.5.1 Find the area of a region bounded by either a polar
curve or part of it

11.5:2,5,6,9,15,16,17,18

11.5.2 Find the arc length of a polar curve

11.5:23,28,30




® Areas :
Consider o regl'on de.F;ned bd o¢rg f(®), o<9<p.

The region i8¢ bounded by the rays 9:o, B=p and the

Polar‘ curve r= ,.[Z(S).
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We corm‘:u.\'e. the area Q.F the region b\‘i dQ.CoMPSinS it

into ’cinﬁ arcwlor  Sechrs.
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A {'dPical 'Hnd cradar  gecdor  has

cenlral ansle. dd ond radine

c= .F(B)

Se Hte oarea of the dreular secor is dA- ;__r‘dez '_1;(9)%9.
To obtain the total orea , we *swm” (= ]nl-esml'e_) the areas

o.(.’ all gseclrs between H-  and 9-—@:

A - f{g Lr*de - f@ Lf(®)*de

& X o




Remark .(.‘or o ro.sio\n fi(®) g £,(8), <D<
bounded b\‘j tuwo Po\ou— carves 6= £,(8) and = [,(D).
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Cxamples : 1) Find the ora inside one leaf of the three - leaved
nse  rz Sin(39).

In JLER" The le.a(.’ 18 the radio.l!j

: gimPIL reaion :

o¢rg sn(3), og O E

<sin(3e)=o = 39:0,% 5 O o,%

Se A - j3 L sin(30)*de - L j3 - C°‘“°3 17 i) de
o = 2 ]

= L]0. Sin (¢8) : 3 Stiu.o.re. umtbe
& 6 ° 7

2) Find the omo thot liet inside the cardioid = 2+ cos(0)

but oulside the crele r- 3.



=3 AR The rays bou.ndins the redion
T of the inlergechon of
the cwrves .
3 L+ aCd(g) = 3
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3) Find e area ntide the cirele  x*+ (y-2)*= & ond
below the horizontal line Y= 3.
Convert Yo Fo\ar: g = 3 = rsin(®) =3 5 r= 3ce(D)

x*+ (y-2)* = & = (res(8))+ (cn(®)-2)"= &

r*os (3" 4+ ¢ an(8)? - 4rein(D) + 4= &



r* - 4ran(®) = O

= 4an(9)
0-3 — : :
Tahertechon : 491\(9) = 3ese(9)
an(9)>. 32
c= 3CSC—(9)
3 Sin(9) = iz (can molrict to
2 On(0) o)
‘ = E,2x
r=48In(®) 3 3
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Allernahve method

. 0-3
° . A: Aera O.P .FU.U crcle - A’
= 4r-N
r= 3¢se(d)
= 48In(9)
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k) Find the orea inside the cirde r= acos(d) (aso)

and ond obove the lipne gz %
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rz 00os (9) J: x =5 3 =1 9 ton(d)-1
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Oi(r;- ) squose  units
' X

@ Len‘q'Hn o.{.’ o pelar curve
9 e
Frm 1.2, we know that

- SE G e

X = res(d d_’i-_éﬁ - S
®) = = 4 s (9) - rsin(e)

8 = rSin (9) =) %ﬂé = dd—res‘(\(S) 4“'003(0)
So (‘%‘9)2 = (:_;>2ws(9)’ + cran(®)* - &r:_; ot (8) sinlQ)

de do

= d_ﬂy,,(éa“: d_P>‘+ r,
de de do

So |L - {G e »,(:_; *doe - J;B\/qc(a)% £(®)* d®

Frov%da.d the curnve 1§  tHraced a.xad‘lt, once. as

d_3>a = (ﬁ)a sn(®) * & o8 (9)* .,'lrdd_; s () sin(s)

0 rund .(.’mm\ B- o to 9=F3.

Examples : 1) Find the leadrk of the cardiod r= 1-6s(8)
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/ The cune 18 taced once
> x onm ©O¢g¢BO¢g Ir.
\_/ r= =S ()
dr . S]A(Q)




r + 3';) = |- &@(e) + COS(S)?' 'I‘S'IV\(S'):l s &(l" CDS(Q)) 2 Ll-g';r\( )
Jdr
Lo = b4[d)’
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