815.4 Double Integrals in Polar Coordinates
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Theorem :

(i). jjf(x,y)dA:jfj:f(rcose,rsin 0) rdrd @

(ii). D={(r.0):a<0<p,h(@)<r<h,(6)}
= [[f(x y)dA:J‘:LZZ((:)) f (rcosé,rsin &)rdrdé.
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Example 1 :
[[@x+4y*)dA D:1<x*+y* <4,y>0.
D

Solution :
[[(ax+ay?)aa
D

= j:f(fs‘rcos¢9+4r2 sin® 0)rdrd@
157r

—j j 3x+4y dydx.

Example 2 :

z=1-x*-y’

Find the volume of {
z=0

Solution :

j.[(l—x2 ~y?)JdA D:x*+y’<l.
D

- J'Ozﬁj':(l— rz)rdrde :%.

Example 3 :
Find the area of r =cos26 (Area =Volume with height 1)

Solution :
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y Area =4 j 4+ I:OSZH @rdrdg
- >

—4 j4 jo“’s” rdrd@
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Example 4 :

under z = x> +y°
Find the volume of the solid that liesq inside x* + y* = 2x.
above z=0
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Solution :

V = [[(x2 + y2 A A
Io'[( ok D:(x-1) +y® =1

:J‘zrmsgrzrdrdg D:r=2cosd
,E 0
3 BT
2 z2=x"+y?
z=r?
Example 5 :
xX*+y?=4
Find the volume of < 2 VL
—4+—+—=1
16 16 64
Solution :
B

V4 D 2 2:4
vzzjo2 .[022\/16—r2rdrd9 Ty

D:ir=2
8
=?”(64—24\/§) -

2 =/64—4x? —4y?
= /64— 4r?
=216-r°

Example 6 :

_ _ ~ [below x*+y?+2z%=1
Find the volume of the solid that lies

above z=+/Xx"+Yy?

Solution :

X*+y*+z2=1
Z=Xx*+y?
:x2+y2+(1/x2+y2)Z =1

= x> +y=

N~
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1

v :jz”joﬁ(«/ﬁ—r)rdrde Dix*+y® =%

:1(2_\/5) rzﬁ
3 2
B
2=1-x2—y? =1-1?
z=/X+y?=r
Example 7 :

Evaluate the iterated integral by converting to polar coordinates

[ ;F S Py

Solution :

y=v2X—X* = X’ +y? =2x=r=2c0s0

LZLJW\/XZ + y2dydx

_ IOZIOZCOSH rzdrd 9

16
5

Example 8 :

Use polar coordinates to combine the sum

1 px V2 px 2 a-x?

U I A T
N

into one double integral. Then evaluate the double integral.
Solution :

15
16
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