
Goals for today

Double integrals in polar coordinates



x “ r cospθq
y “ r sinpθq

r2 “ x2 ` y2

θ “ arctan
´y

x

¯



dA “ rdrdθ



y “ x and x2 ` py ´ 1q2 “ 1

θ “
π

4
and r “ 2 sinpθq.

ĳ

R

fdA “

ż ż

fpr, θqrdrdθ



y “ x and x2 ` py ´ 1q2 “ 1

θ “
π

4
and r “ 2 sinpθq.

ĳ

R

fdA “

ż π{4

0

ż r“2 sinpθq

r“0
fpr, θqrdrdθ



ĳ

D

px2 ` y2q5{2dA

where D is the disk x2 ` y2 ď 4.

Property of iterated integrals:
ż b

a

ż d

c

fpuq ¨ gpvqdudv “

ˆ
ż b

a

fpuqdu

˙

¨

ˆ
ż d

c

gpvqdv

˙



Convert the iterated integral
ż

?
2

0

ż x

´x

dydx

into an iterated polar integral.



Convert the iterated integral
ż

?
2

0

ż x

´x

dydx

into an iterated polar integral.

ż π{4

´π{4

ż r“
?

2 secpθq

r“0
rdrdθ



Evaluate the integral
ĳ

D

r2 sinpθqdA

D is the region bounded by the polar axis and the upper half of
the cardioid r “ 1` cospθq.



Evaluate the integral
ĳ

D

r2 sinpθqdA

D is the region bounded by the polar axis and the upper half of
the cardioid r “ 1` cospθq.

ż π

0

ż r“1`cospθq

r“0
r2 sinpθqrdrdθ



ĳ

D

e´px
2`y2qdA

where D is the disk x2 ` y2 ď R2.

ĳ

S

e´px
2`y2qdA

where S is the square r´R,Rs ˆ r´R,Rs



ĳ

D

e´px
2`y2qdA

where D is the disk x2 ` y2 ď R2.

ż 2π

0

ż r“R

r“0
e´r

2
rdrdθ “ 2π

´

´
1
2

¯

e´r
2
ˇ

ˇ

ˇ

R

0
“ π ´ πe´R

2

ĳ

S

e´px
2`y2qdA

where S is the square r´R,Rs ˆ r´R,Rs

ż R

´R

ż y“R

y“´R

e´x
2
e´y

2
dydx “

ˆ
ż R

´R

e´t
2
dt

˙2



x2 ` y2 “ R2; r´R,Rs ˆ r´R,Rs; x2 ` y2 “ 2R2

π ´ πe´R
2
ă

ˆ
ż R

´R

e´t
2
dt

˙2

ă π ´ πe´2R2

so passing to the limit,
ż 8

´8

e´t
2
dt “

?
π


