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TRIGONOMETRY , . ~ 
POLAR COORDINATES; POLAR AND RECTANGULAR COORDINATES 

Polar coordinates are used to simplify work with complex numbers. When we write P( r , B) J, we are describing point P by its polar 
coordinates r and e, where r is the distance from the pole to P, and B is the angle me~sured from the polar axis to the terminal side of 
the angle. . 

~ 
Example 1. Locate the points in the polar coordinate system. .~ --L-

Give two other sets ofcoordinates for these points. 

A (3, 120°) (?J} -.,1. 1\0") 
(-3) OCCO) . 

B (2, ~300) (~I '330°)0
(-~1 150 )	 •.1f6 

C (-3,45°)	 (:?, ~d.5°) 

(~I -13 5:) 

By using a right triangle in standard position in quadrant 1, SOH-CAH-TOA, and the Pythagorean Theorem, we can obtain "formulas" 
that can be used to convert rectangular coordinates ( x , y ) to polar coordinates (r, (J ), or polar coordinates to rectangular coordinates. 
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Exomple 2. Convert (3, ~400) to.rectangular coordinates. 

~~ 
x= rODs. 8' - Y-= r SIne o 

oX; .3 ~ ~40 Y= 3 $.ln a~o
X:: 3(-~) 

X= -~ Y= 3(-?) 
~ 

Y~ -3(3 
~ 

( - 'b/;J.) ~ 3~ ) 

Example 4. Find a polar equation for x 2 + y2 = 2x . 

~ 
r·~ 2r~e 
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!!:; J Cffit8 1r.::\:. 0 I So yOu. )­
Ca..V\ d \Vlcl.a. J 
E b~ r.
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Example 3. Convert( 3, -3 ) to polar coordinates. 

r:=, 11 'B:t-4--(_~):r.;: ~ ~ 

x :; r COS-tJ
 

.:3 ::: .3 ~ CD-! 8
 

.l- := ~8
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3 J5° :::. e
 
bu.~ (3,-,3) ,'s In 01­
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Example 5. Find a rectangular equation for the polar equation 
r sin e+ r = 2. Identify the graph. 
~ y + r :;; :J., 

. Y+f-YX"..y,,-] J.:= 2­e-(X"-+y ..t= (: -y) 

x"+,/" If -~ +/ 
X ~ - ~ ~ -'Iy 

-lx~ + I ~ Y 
~. 4 b I 

a-~.
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