Graphs of Polar Equations

The three types of symmetry figures to be considered will have are:

1. The x-axis (polar axis) as a line of symmetry (Figure 6.45a).

2. The y-axis (the line @ = 7/2) as a line of symmetry (Figure 6.45b).

3. The origin (the pole) as a point of symmetry (Figure 6.45c).
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Symmetry Tests for Polar Graphs

The graph of a polar equation has the indicated symmetry if either replacement
produces an equivalent polar equation.

To Test for Symmetry Replace By

1. about the x-axis, (r, 0) (r, —0) or (—r, m — 0).
2. about the y-axis, (r, 0) (=r, —0) or (r, m — 0).
3. about the origin, (r, 6) (=r,0)or(r, 0 + m).




EXAMPLE 1 Testing for Symmetry

Use the symmetry tests to prove that the graph of r = 4 sin 36 1s symmetric about the
y-axis.




EXAMPLE 2 Finding Maximum r-Values

Find the maximum r-value of r = 2 + 2 cos 6.




EXAMPLE 3 Finding Maximum r-Values

[dentify the points on the graph of r = 3 cos 26 for 0 = 6 = 27 that give maximum
r-values.
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EXAMPLE 4 Analyzing a Rose Curve

Analyze the graph of the rose curve r = 3 sin 46.




Graphs of Rose Curves

The graphs of r = a cos né and r = a sin nf, where n >> 1 is an integer, have the
following characteristics:

Domain: All reals

Range: [ —|al, |al ]

Continuous

Symmetry: n even, symmetric about x-, y-axis, origin

n odd, r = a cos nf symmetric about x-axis
n odd, r = a sin nf symmetric about y-axis
Bounded
Maximum r-value: |a|
No asymptotes
Number of petals: n, if n 1s odd
2n, if n 1s even




Limacon Curves

The limacon curves are graphs of polar equations of the form

r=a*xbsmf and r=a = bcosé
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