Goals for today

Double integrals in polar coordinates



x = rcos(f)

y = rsin(0)

r2=a:2+y2

6 = arctan (y)
x



dA - rdrdf



1
y=zand z*+ (y —1)> =1

0 = % and r = 2sin(0).

f f FdA J f F(r.0)rdrdo

R



1
y=zand z*+ (y —1)> =1

0 = % and r = 2sin(0).

/4 pr=2sin(0)

Jf fdA = f J f(r,0)rdrdd
0 r=0

R



ffx +y 5/2dA

where D is the disk z? + Ta

Property of iterated integrals:
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Convert the iterated integral

V2 po
f f dydx
0 —x

into an iterated polar integral.



Convert the iterated integral

V2 po
J f dydx
0 —x

into an iterated polar integral.
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/4 pr=+/2sec(f)
J f rdrdf

—m/4 Jr=0



Evaluate the integral

f f rsin(f)dA

D is the region bounded by the polar axis and the upper half of
the cardioid r = 1 + cos(0).



Evaluate the integral

f f rsin(f)dA

D is the region bounded by the polar axis and the upper half of

the cardioid r = 1 + cos(6).
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7w pr=1+cos(f)
ff r?sin(0)rdrdd

0 Jr=0



U (a2 +4?)

where D is the disk z? + Ta

U (a2 +4?)

where S is the square | —R, R]



U (e2+y?)

where D is the disk z? + Ta

2r pr=R , 1
f J e " rdrdf = 27T<—) e
0 r=0 2

U (e2+y?)

where S is the square [ X |[—R, R]

R y=R . R
J f e e YVdydr = (J
~RJy=—R _
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S0 passing to the limit,

x 2
f e Vdt = /7
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