POLAR AND RECTANGULAR EQUATIONS
(I)  TO CONVERT AN EQUATION FROM POLAR TO RECTANGULAR FORM
(A)  YOU WILL GENERALLY EITHER SQUARE BOTH SIDES OR  MULTIPLY BOTH SIDES BY r.  
(B)  YOU WILL THEN MAKE THESE SUBSTITUTIONS TO COMPLETE THE CONVERSION:
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                          STUDY THE EXAMPLES PRESENTED IN CLASS.
(II) TO CONVERT AN EQUATION BETWEEN RECTANGULAR TO POLAR FORM 

MAKE THE FOLLOWING SUBSTITUTIONS:
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QUADRANT I OR IV:   
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QUADRANT II OR III:   
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  POLAR EQUATIONS AND  GRAPHS  
                 POLAR EQUATIONS OF THE FORM 
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are circles.     
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  is a circle with the diameter along the x-axis, having diameter of  length 
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   and radius 
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  is a circle with the diameter along the y-axis, having  diameter of  length 
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   and radius 
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One way to graph   
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is to convert them from polar form to rectangular form by:
(1)  Multiplying both sides of the equation by r.
(2)  Use the formulas 
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(3)  Complete  the square to put circle in the form 
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 with radius r and center (h,k).
                               POLAR EQUATIONS OF THE FORM 
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AND   
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are  lemniscates ( bow ties).

[image: image25.wmf]q

2

cos

2

2

a

r

=

  is a lemniscate along the x-axis 
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that extends out a distance of 
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  on both sides of the x-axis.
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  is a lemniscate along the line y =x  
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  and  extends out a distance of 
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  on both sides of the line

 y = x.
One way to graph lemniscates is to graph  a few main points in the form 
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and use the basic shape( the bow tie) to finish off the graph.
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are limacons,   which are similar to circles.
If  
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, the “circle” will be heart shaped, a cardioid.

Cardioids are characterized by equations of the form
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 These cardioids are along the x-axis; that is,  symmetric with respect to the polar axis, and passing through the pole, the origin (0,0).
Cardioids  are also characterized by equations of the form
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 are cardioids lying along the y-axis; that is symmetric with respect to the y-axis, 
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and passing through the pole, the origin (0,0).
If  
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the limacon will have an inner loop. 

and will pass through the pole ( the origin) twice.

These limacons are characterized by equations of the form
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 If  
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the limacon will NOT have an inner loop, and will NOT pass through the pole. 

These limacons are characterized by equations of the form
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One way to graph limacons and cardioids is to graph  a few main points in the form 
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and use the basic shape to finish off the graph.
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          are  Rose Shaped  Curves.  Each petal (leaf)  will have 
length 
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If  n is even, the rose will have 2n petals.
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If  n is odd, the rose will have n petals.
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 OTHER   POLAR EQUATIONS 
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IS A SPIRAL BEGINNING AT THE POLE.
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   IS A STRAIGHT LINE THROUGH  THE

 POLE .  T HE ANGLE WILL INDICATE HOW THE LINE IS SLANTED.  FOR EXAMPLE,  
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  IS y = x.  THIS LINE HAS A SLANT   OF 45 DEGREES.
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   IS THE x-AXIS.              
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    IS THE y-AXIS.
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 IS A CIRCLE CENTERED AT (0,0) WITH THE RADIUS EQUAL TO THAT NUMBER.
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