
15.4.. Double.Integrals inPolar coordinates. 15.4.1

Recall'Polar Coordinates (r, E)from Calc.1.
If needed, see handout posted on Handoutpage (under 1504)

relations btw. CC and PC

and

x+y
=r2.

⑪When computing double integrals over a region R, we partition R
& (for 22 in 151-15.3) into small rectangles Rij

! · Corkin 15.4 (into small "polar rectangles" RijY
E

~ -

-

T in
Cartesian Coords Polar Coords



15.4.2

The "center" of

Rij is
&

-

(r?, g).
where

--

Area of Rij=(area of big sector wIK=DO and raduis =vi)
D

Rig -> (area of little sector of K = DO
and r =ri-1 I

for..."
&

=area of Rij

S0

f(x,y)dA =ES f(rEcosos rsine?) (area of Rij)3

R

~?? f(rcosoS, rsing)
are

As usual, take the limitas 1-0 and DO to to get

o =Br=b

SS +(x,y)dA =S S f(ruso, rsine)
rarde

R 0 =2 r=a

↑

.
note.

S



Thm 15.4.3
-

Iff: R-R is continuous on the polar rectangle

R =S(r,0) d R2: 0 = ac reb andx10=B3

where -c 21, then

8 = r=b

SS f(x,y) dA =S S frase, using Arde

I

R 0 =2 r=a

⑪

Ball S1dA
=Hotal) area of R.

Ihm Let -c=2. Let he and he be continuous
on [C,B].

I

⑪

TL. Cartesian cords -> Polar Coords

dA -> dx dy -> r dr de



#1Evaluate 15.4.4
IS (3x +4y2)dA
R

Where R is the region in the upper half plane bounded by
x+yz =1 and x+y2 =4.

ya

soln. Sketch R.
(r,0)

-
!'2

So R =S(r, 0) sR2: 1==2 and 0 =0 =3.

SS 13x+4yr) cA=E?(3rcos*+Yrsine) rArde
-of? Ira+4rsinal drye
-((ra+r"sinAl IE,] d

-o (P c+IbsinE)-(wtsin)] de
-o(7+15sin] do = *(7+(1-2)]

d

=sing+- . Isin (28))/*



#2 Find the volume V of the solid boundedby '15.5,

the plane z=0 and the paraboloid z =1 -x2-y2.

soln
- When = =0 (i.e. thexy-plane),

the paraboloidz =1 - x2-yt becomes

0 =1 - x
- y2 =x +yz =1

So D is

D =E(r,t 212 =0 (r =1,020=2).
Sp

y =()(1 - x2 -y2)dA
&
SS(1 - (x+yy))dA

D /x =ruse

y =vs in Q

- ((- (rcis+rsin) (rdr] e
0 =2π

S-

o
=0 [*errywar] de

0 =2π
=S [ (r -r) dr] de

0 =0

-[ - ) 16] do-** Ide
-4* ==



=3 Find the area enclosed byone loop of the 15.5.6
four leaved rose

r =cos(20)

S smatch r =cos (20)

So

D =E(r, 0) =R2: -T1y =0 N4 and

02 r = cos(28) 3.

56

A:Sointhe [r(20) 1 rar] de
- =1*2*] de

0 =44 8 =+44

= S cos(20) dO = I S I(14)do
0 =

- Y4 ⑦4/4
W

=(0 +4sin 48)(E


