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r=4sin0

Graph it in rectangular first
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Example 1 Graphing a Polar Equation by Point Plotting

Sketch the graph of the polar equation r = 4 sin # by hand.

HEIREIEIEIS

e

rlol 22304232 0|-2]-4]=-210

You can confirm the graph found in Example 1 in three ways.

1. Convert to Rectangular Form Multiply each side of the polar equation by r and
convert the result to rectangular form.

2. Use a Polar Coordinate Mode  Set your graphing utility to poelar mode and graph
the polar equation. (Use0 = # = 7, —6 = x = h,and —4 =y = 4))

3. Use a Parametric Mode  Set your graphing utility to parametric mode and graph
x=(4sinf)costand y = (4sinf)sint.

Most graphing utilities have a polar graphing mode. If yours doesn’t, you can rewrite
the polar equation r = f(#) in parametric form, using f as a parameter, as follows.

x=flflcost and  y=fli)sint
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frT1:5.’[ir15| for Symmetry in Polar Coordinates
The graph of a polar equation is symmetric with respect to the following when the
given substitution yields an equivalent eguation.

1. The line 6 = ’—; Replace (r, 6) by (r, 7 — 6) or (—r, — 6).

2, The polar axis:  Replace (r, 8) by (r, =) or (—r, m—6).
3. The pole: Replace (r, 6) by (r, w + 6) or (—r, ).

5, .

You can determine the symmetry of the graph of r = 4 sin # (see Example 1) as
follows.

1. Replace (r. ) by (—r, —8):

~r=4sin(~6) [T r=—4sin(~6)=4sinf
2. Replace (r, ) by (r, — ):

r=4sin(—#) = —4 sin f
3. Replace (r, 8) by (—r, 8):

—r=4sinf [» r=—4sinf

So, the graph of r = 4 sin #is symmetric with respect to the line 6 = «/2.
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Example2 Using Symmetry to Sketch a Polar Graph

Use symmetry to sketch the graph of

r=3+2cosd

Solution
Replacing (r, 8) by (r, — @) produces

r=3+2cos(—8) =3+ 2cos b

cosl — 1] = cos

April 02, 2018

50, by using the even tngonometric identity, you can conclude that the curve is
symmetric with respect to the polar axis. Plotting the points in the table and using polar axis
symmeiry, you obtain the graph shown in Figure 9.72. This graph is called a limagon.

(3 | 7| 2 Sar
610 6 3|23 6
r|5|3+J314 3] 2 |3-.3
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[ Quick Tests for Symmetry in Polar Coordinates
)
1. The graph of r = fisin #) is symmetric with respect to the line = =

2. The graph of r = glcos #) is symmetric with respect to the polar axis.




9.6 Graphs of Polar Equations16.notebook April 02, 2018

Limacons
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Rose Curves

n petals when n is odd, 2n petals when n 1s even (n = 2)
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Circles and Lemniscates
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Example3 Analyzing a Polar Graph
Analyze the graph of

r= 2cos i
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Example 4 Analyzing a Rose Curve

Analyze the graph of r = 3 cos 28,

Solution

Tvpe af curve: Fose curve with 2Zn = 4 petals

Svmmetry: With respect to the polar axis, the line # = ; and the pole
w 3T

Lervos of r: r= 0 when & = T a

Using a graphing utility, enter the equation, as shown in Figure .75 (with ) = @ = 27
You should obtain the graph shown in Figure 9.76.

|r:3l_'ul.=.1f.|‘|‘|

Fhorl Florl Flerl
~ir1B3cos 280
xr—z:
=
=
ok 3 |
=

Figqure 9.75 Fiqure 9.76
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Example 5 Analyzing a Lemniscate

Analyze the graph of r* = 9 sin 28,

Solution

Tvpe of curve: Lemniscate

Svmmetry: With respect to the pole
Zevos aof r: r=ﬂmhenﬂ=ﬂ,§

Using a graphing utility, enter the equation, as shown in Figure 9.77 (with() = 8 = 27).
You should obtain the graph shown in Figure 9.78.

4 |r3:*:1' hirl]ﬁ'l

Plotl Plotl Plotd T
1B C IR 2803 T {3,—}
(-3.5) y
W= 5 4 "
L a1 _
'\«.r"!'
= Z

—4

Figure 9.77 Figure 9.78
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Graph the following with a partner name each

one! NO Calculators!
r=5cos 30

ﬁ r=2+4cos 6
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r=1-2sinB

iv Ly
I |6 b | 2| b

27

o3 |
b | =
[
=)
]
=
|
=
.
=)

=71 3 =5 i =3m zm =0 o @m 31 ST
U e S e A e A 424"43—12"%1[L21T
x
7 =
= 2
2 12
ix x
o o ‘
s= S AN =
T\\ e ¢
1= .. \ .'\‘ e
17— ! o . o
Pl T |
bl H 1 k! H ‘¢
7] Y )
7 \ e
Sx e
3 172
—_— ix
12 —




9.6 Graphs of Polar Equations16.notebook April 02, 2018

Graph these 2 using either chart or
graph, your choice with a partner. Finish
your worksheet and work on homework
the remaining period

r* =9sin 20

Tl T |7 27 | 5w Iz | ir | llw i .
ololsl 315 FIE | 2T ]| r=2sin36
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