
 

Doubleintegral of f over R r t a r b c o d in

polar coordinates is

Sffiraorainonardo fir ordr do

S Sites do rdr

where f r is the simplified notation faf 860 ratio

Remark This is a specialcase ofthe changeofvariablesfamala
The extra factor r in the integrand is in fact

r I the Jacobiandeterminant of the changeofvariables

moregenerally

Thm If R is a closedandbounded regionwith

alt r b A and c d

O 0101410 alt bn yff
And f R R then of acble

Hy dA fircaro raino rdr do
a alt

rememberthisextra r



egk Backto our previous example9
1 45 1 r 1

R o r l 0 0

0 8
19 0 10 0

1 9 0 0

fix y cost

dA frost.ru do ffcesodo fidr

12 check

Much easier than before

egB Convert integrals betweenCartesianand Polar coordinates

as Sf faintest drdo

b f ydydx 01,4 1 0

38 1 4 45 1Soh a fffrainoosodrdo 19 11 x

f roso raino tdr do
1805 190

f xydydx



FAlso

1 1
2600b

g f ydydx 2

J ifrs.io rdr do

1 resino dr do

eg14 Find area enclosed by r 4620
Sohn

By symmetry

Area 45511 01 rdr do r arcane

2 2
0 0

41 IT do

854620do 4 check

Remark r is notreally a function of all it should

be regardedas a levelset

i there is nosolutionwhen a 5 0 7,1

II in term of X y conduiates

F Xy X y3 4 y 0 check



whichhas a critical point at g 10,0 770,0 8
on the level set Onecannot apply ImplicitFunctionTheorem

at the criticalpoint 0,0 later famoredetail

eg15 Integrate fix2 g
over theregion R bounded

between
r 1 60 cardiod
r t

and outside the aide 8 1

Sohn r 1 60 8 1

Intersection 1 1 90

sffk.si da 1 raildo

2 check


