10.3 Polor (oordinatts

1f P isapoint in the plane,

we define the polar coordinates
of P by fﬁ.ej, where

n = distance of P h‘om the Or.’gip

O = the angle between the

positive x-axiS and the
Iihe OP (meowvred ' r&dioﬂs)
The angle s positive if

meoasvred in the covntecrcfock wise

divection



and nc,aiive if meosvred

Y, ih? clockwue diretl'ioro.

We dc{iue polar coordinates
(R 0) when J1is negative .

When the points (~n 8) and

(I‘l, B) lieon Lhe some line

1 (9

-2 0

lhtoval\ 0.
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Note ".‘“G‘l ("/1‘ 9) reprc.,senf:

1he SGwme Pmui as (". 0*1?)

Ex. Plot the poind with

“’.ke ﬁiVCn Polar (oordir\ofes,

() NE
(2,-3m) _

-3m



H

(-3, =2}
’ q g’ ,’(-3’.&"
% %

\

In *U\e CartQSian (oordc‘nafc

575{0"‘ , eacth poi»‘l’. hos only

Gne pPoir of cooedinates (".Y)a

Ih polo: téort’a‘nc{:tl‘ each

POin* hos an infite number

of covrdinote pairs.



add
For exemple we can 2077

ontoe for any ihteﬁer n.
(n G+2nT ) and (n )
represent the Same point.

Also.

(-n., B+7T) and (Il' e)

repre.s..d {he Same poi‘»i‘

¢s does (—n, @+ (2n+:)h’}



Connecfion between po‘ar

ongd C&r{esi Ga coordinaf’?.s.

cos B = % Jiner%.

Hence
AT N cos P YT RENS

These coordinates arfe valid

foe ol N ond all G.



To sind N and 9 wh'“

X and Y ave known we use

>

nts xty y? tenp = 2

X

Ex. Find the Polar caordinabes

0" the pni»‘l widh Cnr'le.h‘an

coordinales (2, =2V3)
x ) 4

nt: 4y +4.3 2 16

We choose ria be 2 0.



g

3
(2,-2V3)
_ =-2V3
ta" 9= Y/x- _._.-2-—- :_V?
2 -
o (n,0)% (4, -3--)

Polar cuweves

Sketech 2= 3



Ex Skelch ©- —g—
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xta yr= 4y o X' (y-2) =y

circle of radius 2 abhout (0,?-’



(o 2)

Sketeh ~£F | 4 cos ©

Firsl write equation in

Covtesiow coved,

I
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cardios d

(heart- $ haped)

Ex. Find the polar t‘ua*icnn

for the curve Hy*= X

y:nsin® X Rcos ©
L’h‘lJtnlg s nco.sO
= ¢o0s®



3

Ex Find the polar eqUaf.'on

for 4he cvrve XY= Y

= /N1cos® - Nsiv® = M

”1.. 25“\9 (039 c &

Atz 8
Sin 20




Ex Expre.f.t Uue curve B’-“ g

in cari esiar coord:».{c:

-Y- L 'Eaaa = V-3_
X

~ y: V3x ,
- 4.‘_735
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Sup

pose n= 108) looks like

Polar Coord 3(0.’:& has
of ond /5

e loop bet ween

16



17
Ex /2= 14 2¢os®
| Oz ) 4 2¢os 8

a cos @7 -3

. 8- 2
and 2 4m

limecun.




