
Double Integrals - Polar
To convert from rectangular to polar :
r2= Xi +yz

a= tan"(Y ) + i (sometimes < is not enough

To convert polar to rectangular :
X= rcost

y = rSinG

dxdy = r . drdO

Examples :

1

. Compute SSpZxydA where D is the region between the circle of radius 2centered at the origin
and the circle of radius 5 centered at the origin that lies in the first quadrant.

-b

- 3
SSp2xy dA = SS? z(rcose) (rsinG)rdrdO

=SSin (20) dudo Sin (20)= 2sinGcost

is is I b =S[Ir"sin(20)]5
,
de

-- 3 = S2409in (20) de
= (- 40 Cos (20)7
609
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2. A variety of deep sea worm is distributed about a hydrother mal vent
800 sin2(0/2)

according to the population density plr ,O) = 9 +r thousand per sq.
miles where Kr=3 is the distance from the vent. find the total population
of the sea worms.

Ap = p(r,8) · DA

P= SSpp(r
,
0) - dA

P= S3/? 800 sin20/2)
· rdOdr sin(0) = 2)1-cos(20)a+u2

= 800S? S*are (1-os) do dr
un

constant for do
= 800S? ar [G-sinG] dr
= 800S?ar [i] dr
= 800iS? afr dr

u=9+r2 du = z
= 800Sidu
= 400 it Inlu118
= 400 (In 118)-Inlio)
= 400 i In (5)


