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Polar Coordinates
-

( Section 10.3 )

The Heat Equation governs

the flow of heat through an

object .

Unfortunately
, the Heat Equation

Is Usually over two or three

dimensional regions and involves

partial derivatives .



Polar Coordinates

A different way of describing

points in 2 dimensions
.

Given a point ( x ,y ) in

rectangular ( Cartesian ) coordinates
,

the polar coordinates of ( × ,y )

involve describing the point

using a magnitude and a

direction

Magnitude : r= Thy

direction : O
=arotan( ¥ )

( almost true .

. )



from Polar to Rectangular
.

Given a point ( r
,
a )

,

the rectangular coordinates

:
=rcoso,y-rsi_-

Always true



Example 1 .

-

. Convert ( 2
,

- Its ) to

rectangular coordinates

X= rcoso = 2 cost 'Tb)=O

y= rsino = 2sin( - the )= -2

COD



Example Convert to ,
I )

to polar coordinates

r= if = Ft =2

0=arctan( 3) = arctan # )
= Some number

in ttb Ms )

= - FI

( 2
,

- If ) in 4th quadrant

( -53,1 ) is in 2nd quadrant ,

so this can't be right !



The Completely

If ( Xis ) is in the first or

fourth quadrant ,
the polar

coordinates are

r= Key ,
o=arotan( ¥ )
( xto )

If ( xiy ) Is in the second

or third quadrant ,
the

polar coordinates are

r= Pty
,
o=arctanC¥)tH

( Xto )



Finishing Example 2 :

r=2

o= arctan ( ¥ )tT

=
- If + IT

= 5¥ in 2nd quadrant ✓



If ×=0 ,
the polar coordinates

are ( y , Is ) if y
> 0

fy
,

- Is ) if YLO

for example ,
the polar coordinates

of ( O ,
-3 ) are

( 3
,

- Is )



Graphing in Polar vs
. Rectangular

.

A polar function is of

the form r=f( g)
.

To convert from polar to

Cartesian and nice - versa
,

use some of the identities :

r= oxty

o= arctan ( ¥ )

× =r( Oso

y = rsino



Example 3

-

: ×2tj= 23

TxFys=F3

T⇒
for polar coordinates



Ex.pl#:r=2sin(o)coCo

)

Convert to rectangular :

r= Katy

× = rcoso , so

coso = In =
I

N×2ty2
similarly ,

Sino =
I so

rail

substituting :

€2 = 2×9×2
tyh

(×2ty4%=2xy ,



(pty43k2×y=0@


