Area of Polar Curves
Area between two polar curves:

It is very important that you sketch the curves on one polar system.

Example: Set up the integral which represents the area inside the curve
r=2-2siné and outside r = 3.

Solution:
“graph”
Intersection:
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[pg. 683 #24]
Find the area of the region that is inside r =1-sin@ and outside r =1

Solution:
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Intersection:

1-sin@d =1
sing=0
0=0,7,2r
Area = f 1 sm9 2do— j de

—j l 2sin@ +sin’ 0 — 1)d6?
=§j sin@—-2sinfdo

ljhl—cos 20

—2sin@dé

_I ———00529 sin@dé@

2z

=£9—£sm 26’+cosé’
4 4 2

:%(ZE)—

T

1

Z(O)+1—{%7z—0+(—l)}

=£ﬂ+2
4

[pg. 683 #32]
Find the area of the region that is inside r* = 2sin 26 and inside r =1

Solution:
“sketch”
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Intersection:

r’=r?
2sin2 9=1°
sin2«9=i
2
0g_ T 2% g T
5 L=

4 51
Area = 4_[012%(23m 249)d6’+2j1;22%(1)2 do

=4{_ 003220}12 +9|i—’2f

0 12
2 12 12
=—3+2+—

“Lost” points

Example #2 and Example #3 (pg.681, 682) illustrate the importance of sketching.

Example #2 Find the area of the region that lies inside the circle r =3siné& and
outside the cardioid r =1+siné.
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ngraph1’
Intersection:

3sin@=1+sin@
2sinf=1
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2

9=£,5_7[
6 6
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What happened to the origin??
Example: #3 Find all points of intersection of the curves r =cos26 and r ==

>
“sketch”
Intersection :
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What happened to the intersection points around the y-axis?

Summary of Area Formulae:
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Cartesian: Area = Upper Curve — Lower Curve
b d :
A:Ja[f (x)-g(x)]dx or A:L [h(y)-i(y)]dy
Parametric:
A= .[tz y%dt or A= J'Tz x Y gt
t O dt Toodt
If a simple closed curve then clockwise = + and counterclockwise = —

Polar:

A:lj@rzde
214
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