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Math 1060 ~ Trigonometry

18 Graphing Polar Equations
Learning Objectives

In this section you will:
s C

» Learn techniques for graphing polar equations.

c* =a* +b*-2abcosC + Graph polar equations.

What do these equations represent?

0=p

rcosd=a

rsinf =b



What about these?

r=2acosf

r=2bsiné

r=2acosf+2bsin 0

r=4cosf
[l 0 w/4 | n/3 | w/2 | 2m/3 | 3m/4 T Sm/4 | 3n/2| Tn/4| 2m

Symmetry
Symmetry with respect to the line
" 0=n/2
Replace (1,0) with (r,7-0) or (-r, -0):
If an equivalent equation results,
oot e ) the graph has this type of
symmetry.
" = 0
am2
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Symmetry with respect to the polar axis
(6=0):
()]
Replace (r,0) with (r,-0) or (-r, 1-0): If an
equivalent equation results, the graph has this
type of symmetry. + 5
< -B) or (-1, T-6)
3m2
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Symmetry with respect to the pole
(1.0 Replace (r,0) with (-1,0) or (r, n+6): If
an equivalent equation results, the
graph has this type of symmetry.
//’ 0
///
(r,m+8)or (48)  3mp2

If a polar equation passes a symmetry test, then its graph definitely exhibits that symmetry.
However, if a polar equation fails a symmetry test, then its graph may or may not have that
kind of symmetry.



Zeros and maximum r-val

Other helpful tools in graphing polar equations are knowing the values
for 0 for which |r | is maximum and those for which » = 0.
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Ex 2: Graph r=5+cosg

Symmetry:

[ | maximum:

Zero of r:
Limagon
Limacons
r=atbcosd
) a>0, b>0
r=atbsinf
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Convex Dimpled Cardioid Limagon
limagon limagon -always passes with inner

through pole loop



Ex 3: Graph r = 3sin26

Symmetry:

7| maximum:

Zero of r:

r=asin(n#é),

or

r=acos (n#).

Ifnis 0dd, the rose is n-petalled. If n is even, the rose is 2 n-petalled.

n=2 n=3 n=4 n=35
No reason to limit ourselves to n integer:

n=1/2 n=1/3 n=2/3 n=1/4

n=3/4 n=1/5 n=2/5 n=3/5

® O

Or even rational:




