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The formula for the area under the curve in polar form, r(6):

A:J:%rzde

Given r as a function of @, the arc length is

L:j: (r)2+(3—;j do

Additional Examples:

2) r=cosé OSHS%

L= I b%rZ d@ r?=(cosd)’ = cos’ 6:%(1+ cos(20))

A= j;%{% 1+ cos(ze))j 46 = ﬂm%sin(ze) +c} :
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6) r=1+cosd 0<0<r

r’> =(l+cos@)? =1+ 2cos 6+ cos’ ¢9=1+200349+1(1+ cos(26))
bl , 2
L=L§r do 5 .
:§+2C039+ECOS(29)

A=j”1 3 120050+ Zcos(20) |d0 = 2| 29+ 2sin0+ Tsin26) + C
02\ 2 2 2|2 4
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8)  r=sin20 oses%

L= j:%rz dg r?=(sin(20))* =sin*(20) :%(1—cos(46?))

A:jf%@(l—cos(w))j d@:%[e—isin(w)w}
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16)  r?=sin(26)
20 =0 20=r interval:
a loop starts at r =0 and ends back at r =0, so 0=sin(20) = T T
0=0 == 0<f<—
2 2
1] 1 2
A= sm 20 =—| —=co0s(20)+C
J 22 (sin26)) d 2[2 (20) }0
L -icosz(ﬁjm | —Leosa)) +c
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18) r=2cos@—sectd
0 20050 —sec0 1= 2c0s2d J2c0s0+1=0 \/Ecose—1=(i
secd =2cosd = 0=2co0s’°0-1 = cosf =— cosfd ==
2 2
1 5coso 0=(v2cos9+1)(~/2 coso-1) 37 -
cosé 0=—" ==
4 4
But sec(%} is undefined. Therefore, our interval needs to be modified to < 0 < z

4
r’ =(2cos@—sech)’ =4cos’ @ —4+sec’ 0 = 4(3(1+ cos(29))j—4+sec2 0 = 2c0s(26) — 2 +sec’ 6
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20) r=1-singd r=1
1=1-sin@ = sind=0 = O=0 O=r L

We need the interval to be inside 1% and outside 2"curve.
Therefore, the interval mustbe 7 <0<2r

=) =1
A:jj”%(l) de:Emc}: ={%(2ﬂ)+C}—{%(7r)+C}

1z

r’=(1-sin@)’ =1-2sin@+sin’ o

1% curve 2" curve

=1-2sin 9+%(1—cos(2¢9)) :g—ZSin 9—%003(29)

27[1 3 . 1
= —| =—2sin@—-=cos(26) |d@
A J,, 2(2 2 ( )j

2z
-6+ 2cos¢9—%sm(20) +C}

2(1)——(0)} [ +2(- 1)——(0)}}
—”+4}
2

2
B (27)+2cos(2x) ——Sln(2(272')) + C} [ (m)+2cos(x) —%sin(Z(;r)) + C}}
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24)

30)

r=1+coséd r=1-coséd
The region is possible to be cut in 4

identical pieces. For simplicity, we 1'%

use symmetry and the interval

Oses% with the curve r =1-cosé.

Once we get the answer for this we can
multiply by 4 to obtain the area inside
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1% curve

both curves. 3
r’ =(1-cosd)’ ;
=1-2c0sH+cos* 6

=1-2cosd +%(1+ cos(20))

= 3_ 2coséd +1cos(26?)
2 2

A1:J.21(§—26059+1cos(29)]d9=1 30-2sin6—Lsino)+C |
0 2\2 2 212 4

0

:E{E(Ej—%m(Ej—zsmLZ(ED+C}—[E(O)—2sm(0)—zsm(2(0))+c}}

oo}t

A=4A =4(%—1}=3§—4

r=co0s3¢ r=sin30
co0s 3¢ =sin 36

1=330 _ionze =
cos360 7 k -
39=" 12 3
4
We have 3 intersection points:
7T St 3r

z 57 3 0.5 08,40

12’124
So our answer here is:
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32)

36)

r’=sin26 r?=cos260
sin 26 = cos 20
sin20 _ 20-" 1Kz
cos 20 4
tan260 =1 7 kK g
9 :§+E7Z' 5 :
20== k] i
4
) T (7 1
r’=sin| 2| = | |=sin| = |=—
5))-+n(5)-%
1.1
V2 42
Since both equations must be positive in equations we T | e
st
have the following angles & :%% 1" curve 2" curve

&9 &%)

r=2(1+cosé) ]
This is a cardioid, the actual interval is 0 <8 <27 but this graph 2]
is symmetric about x-axis and we can analyze 0<8<r and ]
multiply the result by 2.

L= do 9"~ 2(_sing)=—2sino g
I Yl (=sin @) =-2sin :

% +(3_;j = J(2(1+c0s0))? + (~25in H)’

= \/4(1+ 2c0s 6 +cos’ @) +4sin* @

=4 +8c0s@+4cos? 0 +4sin? 0
= \J4+8c0s 0+ 4(cos? 6 +sin’ )
=\/4+8cos¢9+4 :\/8+8cos¢9 :\/8(1+cosé?)

I 2cos? /16 cos? =4 cos

L= j 4005( jde

ot Joefn( 3] - (P} 2]

=8{[2m]-[0]} =




