





Polar Graphs – Notes
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I. Transformation Equations

A. Given polar coordinates:  
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For any polar coordinates, (x,y) is uniquely defined.


B. Given Cartesian coordinates:  
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    For any Cartesian coordinates, there are many possible
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II. Basic Polar Equations

A. 
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All circles centered at the origin (or pole) with radius of 4.

B. 
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All lines through the origin with a slope of m = 
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C. 
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Vertical line, x = 2
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    The above line rotated 
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 ccw with respect to the origin.


D.  
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Circle with x-axis symmetry and diameter 5.
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Circle with y-axis symmetry and diameter 5.


E. 
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  or  
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n-leaf roses with: 
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 with leaf length of |a|.
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 will yield 2(3) = 6 leaves, etc.


F. 
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  a, b > 0


(i)   a = b 
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 cardioid (heart-shaped)



ex/ 
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(ii)  a > b 
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 limaçon (off-shape circle or lima bean)
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(iii) a < b 
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 Limaçon of Pascal (interior loop)




ex/ 
[image: image27.wmf]23sin

rq

=+



G. 
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lemiscate of Bernoulli

H. 
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Spiral of Archimedes
Polar Graphs – Notes



p. 2

III. Symmetries

A. 
[image: image30.wmf]0 line symmetry (x-axis symmetry)
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ex/ 
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   Since 
[image: image32.wmf](

)

,

rq

 is on the graph iff 
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 is on the graph.

B. 
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ex/ 
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  Since 
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 is on the graph iff 
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 is on the graph.

C. Origin or 'Pole' symmetry


ex/ 
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 is on the graph.
IV. Rotations

ex/ Compare 
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  A 45 degree ccw rotation.


ex/ Compare 
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  Rotating a vertical to a horizontal line.

V. Miscellaneous Polar Problems

(1) 
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(2)  Transform into Cartesian form:  
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(3) Is 
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 rotated?


Use a graphing calculator or try your hand at graphing:
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(7) 
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(8) 
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