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POPPER 31         
 
1. If r 0≠ , which of the following polar coordinate pairs represents the 

same point as the point with polar coordinates ( ),r θ ? 
 
 
2. Which of the following are the rectangular coordinates of the point with 

polar coordinate ,2
3
π−⎛ ⎞−⎜ ⎟⎝ ⎠

? 

  
  
  
 
 
 
 
 
 
 



Graphing Polar Equations 
Testing for Symmetry 
 
If , ,−θ ⇒ θ⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦r r  then the graph is symmetric about the x – axis. 
 
If  , ,π − θ ⇒ θ⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦r r  then the graph is symmetric about the y – axis . 
 
If  , ,π + θ ⇒ θ⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦r r   then the graph is symmetric about the origin. 

 
 



Find points of symmetry of , π⎡ ⎤
⎢ ⎥⎣ ⎦
1
2
3

 about: 

a) x-axis  
 
 
b) y-axis  
 
 
c) origin            
 
 
 
Test   r = 2+ cosθ  for symmetry. 
 

 
 
 
 

 



 
Circles 

Circle centered at (0, 0) with radius a. 
 
 
 
Cartesian: 
  
 
   
 
           
Polar: 
 
 
 
 
 
 
 



 
Circle centered at (a, 0) with radius a. 
 
Cartesian: 
 
 
Polar: 
 
 
 
 
Circle centered at (0, a) with radius a. 
 
Cartesian: 
 
 
 
Polar: 

 
 



Lines 
Horizontal Lines: 

 
 

 
Vertical Lines: 
 
 
 
Lines through the origin: 
 
 
 
Arbitrary Lines: 
 
 
 
 
 
 



 
Sketch a graph of r = 2sin (3θ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Polar graphs that produce flowers 

 
r = a cos(m θ) 

 
r = a sin(m θ) 

 
a > 0 and m is a positive integer 



 
 



Polar Curves of the form 
r = a + b cos(θ) 

and 
r = a + b sin(θ) 

Cardiods, Limaçons with dimples and Limaçons with inner loops 
 
 

 
 
 
 
 
 
 
 
 Cardioid    Limaçon with dimple    Limaçon with loop 
 |a| = |b|         |a| > |b|           |a| < |b| 
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Graph:  cos= + θr 2 2  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph: cos= − θr 1 3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph:  sin= + θr 3 2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph:   cos= θr 3 3       
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3. 
1
n∑   

 

4. 
1
n2∑   

 

5. 
(−1)n

n∑   
 
 


