Math 120 - Cooley
Trigonometry              
OCC

Section 5.2 – Polar Equations and Graphs
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Example of a line passing through the pole making

an angle 
[image: image1.wmf]a

 with the polar axis.

Rectangular equation:  
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Typical Graph:

Polar equation: 
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Theorem:

Let a be a nonzero real number. Then the graph of the equation
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ra

q

=


is a vertical line a units to the right of the pole if a > 0 and 
[image: image5.wmf]a

 units to the left of the pole if a < 0.

Let b be a nonzero real number. Then the graph of the equation
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is a horizontal line b units above the pole if b > 0 and 
[image: image7.wmf]b

 units below the pole if b < 0.
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Example of a vertical line.
Examples of a horizontal line.
Rectangular equation:  
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Rectangular equation:  
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Polar equation:  
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Polar equation:  
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Typical Graph:


Typical Graph:
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Example of an Archimedes Spiral centered at the pole with radius r.

Polar equation:  
[image: image12.wmf]r

q

=

, 
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q

¹

. 
Typical Graph: 
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Example of a circle centered at the pole with radius a.

Rectangular equation:  
[image: image14.wmf]222
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Typical Graph:

Polar equation:  
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Examples of circles passing through the pole,
Examples of circles passing through the pole,

tangent to the line 
[image: image18.wmf]2

p
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, centered on the pole axis
tangent to the polar axis, centered on the 

with radius a.

line 
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, with radius a.

Rectangular equation:  
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Rectangular equation:  
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Polar equation:  
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Polar equation:  
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    The graph is a circle             The graph is a circle                 The graph is a circle              The graph is a circle
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      with radius r that
             with radius r that
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Theorem:

Symmetry with Respect to the Polar Axis (x-Axis)

In a polar equation, replace 
[image: image32.wmf]q

 by 
[image: image33.wmf]q

-

. If an equivalent equation results, the graph is symmetric with respect to the polar axis.

Symmetry with Respect to the Line 
[image: image34.wmf]2

p

q

=

 (y-Axis)

In a polar equation, replace 
[image: image35.wmf]q

 by 
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. If an equivalent equation results, the graph is symmetric with respect to the line 
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Symmetry with Respect to the Pole (Origin)

In a polar equation, replace r by –r. If an equivalent equation results, the graph is symmetric with respect to the pole.
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Example of a lemniscate.
Example of a lemniscate.

Polar equation:  
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Polar equation:  
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Typical Graph:


Typical Graph:
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Examples of roses of the form
Examples of roses of the form
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where n is an odd natural number greater than 1.
where n is an even natural number.

Note: When n is odd, then there are n petals.
Note: When n is even, then there are 2n petals. 
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Examples of a limaçons with an inner loop of the
Examples of limaçons with an inner loop of the 

form 
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Note: The distance on the y-axis of the inner loop is
Note: The distance on the x-axis of the inner loop is 
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Examples of cardioids of the form 
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Examples of cardioids of the form 
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Examples of limaçons without an inner loop of the
Examples of limaçons without an inner loop of the 

form 
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Note: The larger distance on the y-axis from the origin
Note: The larger distance on the x-axis from the origin
is 
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(  Exercises:   Transform each polar equation to an equation in rectangular coordinates. Then identify and 


graph the equation.
1)   
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(  Exercises:   Transform the polar equation to an equation in rectangular coordinates. Then identify and 


graph the equation.
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(  Exercises:   Identify and graph each polar equation.
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(  Exercises:   Identify and graph each polar equation.
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(  Exercises:   Identify and graph each polar equation.
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( Solutions:
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( Solutions:
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