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Double Integrals
in
Polar Coordinates

r, &8

LAY

e




Double Integrals in Polar Coordinates

Rather than finding the volume over a rectangle (for Cartesian
Coordinates), we will use a "polar rectangle" for polar coordinates.
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Why do we want to integrate polar coordinates?
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EX 1 Find the area of the given region S by calculating

A =I£dA =Jsfrdrd9.
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EX 1 (cont'd) Find the area of the given region S by calculating
J.J.r dr do .
N

b) Sis the region outside the circle r = 2 and inside the lemniscate

72 = 9cos(20) .
A=4A..
ALlw_= 7 < 43%

O ‘8 el Za-VCLDS (—_)

ﬂt""(*) g @

inferseckn p- r dr 4O
r-—ij r=qess (26) gl““ 4«5 ( r ‘r_?
j;fiz) _ ;amos(—;) . SO
O= } o %; _ S : (? «s(20) —4) 4O
S
= 3(3) 509 \;mm&y— arceas (L)
a5ide’ ) we

SLh(Z(Z aka,o;(%)>
= SL"‘CG-V ceds (%\\

Mo{'—wccos{%) A= qAM=q(£:S'_ a,—«qs(%n

Y COS"""% :\/E"L(Mcros(#.)

=) Stined = @
ﬂ



EX 2 Evaluate using polar coordinates.

a) _Uy d4  where S is the first quadrant polar rectangle
S

inside x* + y? = 4 and outside x? +y? = 1.
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EX 2 (cont'd) Evaluate using polar coordinates.
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