
 
 

Lecture 3

7 He 8 Double integrals in polar coordinates
0

ection Stewart 15.3

i



 

Warmup Find the volume under the plane 3 2 2 0

and above the region enclosed by y xZ and x y

solution w

Bounds 8 O E X E l X E y E Tx

Set up integral and solve



 

TxSSD 3 2y DA fo f 3 2y dydx
TxJo 3xy y

2 I dx

Jo 3 312 1 X 3 3 x4 dx

ft x II 3
4

4 to
F c I Z
3 4



 

Review's We can describe points in IR via Cartesian

polar coordinates

y X y Cartesian
ri r O polar1

O i

Polar to Cartesian 8 X cos O

y rsin O

r2 XZ y



 

Remarks Describe regions in polar coordinates
x y I x2 y2e I Cr Ol l r e i

X y IE X y't 4 y o

mo l i e r't 4 OE O 2 IT



 

emark R polar rectangle
no I acre b o I 210 p eat

B

R d
a b

Area R b It II art II
b a 13 x 2

Smid Sr AO

raid bta 2 middle radius in circle



 

Divide R into smaller polar rectangles
Divide a b up as n subintervals rin ri

of length b a 12

Divide 413 up as n subintervals Oi i Oi

of length 13 2 2

Set Rig ri ere ri Oi 010

rapid Critz Ojid Oita are samples

in Riz

A
o
f Raz

e o



 

act 8 Sfr f x y DA f Sab r f rosco resin o dr do

roof Sfr f X y DA
Liff IE IE f rim'd cos Ong'd Rmidsin Ojmid Area Rio

Liff IE IE F rimid cos Ong'd r midsin Ojmid rmid Ar SO

f Sab r f r cos O resin O dr do



 

xample8 Find the volume between Z o and z 4 K y and

x2 y2 I

solution Sketch a picture

y

x y
i

Phrase as integral to Volume SSD 4 x y dxdy
where D I E X't y e 4

I E r E 2



 

Describe using polar change of coordinates
2ftp4 x y dxdy fo f roti r Idr do

2E 2 r2 1 12
4 i

zit 8 2 4 I
2 2 114

IT 4 112



 

act 8 If D r O I d t O E p h O E r E h O

then
SSD f x y DA f ShYo r F rosco rsin lol drdo



 

trample Find area of one loop of the rose r sin 30

Solution Draw picture
g is

0 416

r 0 when
0 0

0 0

Set up polar bounds

O E r t sin 30

O e O e

Defines D



 

Set up integral and solve

Area D SIDI DA
El Sin 30fo fo r Drdo
TV3 Sin 30

gofo r't to
cost xITIS r ilSo sin 301 2 DO I 2 cos 2 1 1

If I cos 60 do

IT f 5
60

g 1 13
sin

O I cost

1 12



 

xample8 Find the volume below 2 x y above Z O and

inside x y 2x

olution Draw picture x y 2x

4
Phrase as integral 8

Volume DD x't y DA where

D x 1 y e I
X 2x y E O



 

convert to polar coordinates and solve

D r O r E 2 Roos O

ro l r E 2 cos O I E O E Iz
ith

Volume f f r der do
z

f t 1 8 drdoith
ith
f.az4 cos410 do

ye
use double

angle formula 2xetc



 

sample Evaluate the iterated integral by converting to

polar coordinates to

J e
E Y dydx

Soln Draw picture of D
x o

X z

t.EE



 

Express D in polar
D r O Ot re 2 O E O E Tiz

Subsitute x r cos O y rsinco and

malt integrand e T by r and int over

new bounds

fothff e r r drdo u r2

IT 4
e
u du du 2 dr

It C e n l

IT L e 4 1


