Precalculus
Lesson 9.2 Graphs of Polar Equations
Mrs. Snow, Instructor

POLAR BEAR CARTESIAN BEAR

As we studied last section points may be described in polar form or rectangular form. Likewise
an equation may be written using either polar or rectangular coordinates. Depending on
specific equation, one form may be easier to understand and graph than the other. Below are
some common polar graphs and their equations written in both polar and rectangular forms.

Lines
Description Line passing through the pole Vertical line Harizontal line
making an angle ¢« with the
polar axis
Rectangular equation y = {tan a)x x=a y=b
Polar equation f=a rcostt =a rsinl =06
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To plot points we use polar coordinates and a polar grid.

The points (r,8) of

radius = 6, with 8 = and
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radius = 4, with 8 =

Special graphs:
8 = constant —a line at angle 6

r=constant —a circle of radius r

Sketch the graph of the equation and: ~ 1
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Graphing a Polar Equation of a Line:
Some equations can easily be expressed in rectangular coordinates. If this is the case then

convert to rectangular coordinates.

Identify and graph the equation
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Remember the formulas from section 1 that relatex and y to r and 6:

Identify and graph the equation
rsinf =2
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Identify and graph the equation
rcosf = -3
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Passing through the pole,
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Sketch the polar equation (transform the equation
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Sketch the polar equation
r=—2cosf
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Cardioid — heart shaped (pg. 581)

graph r=2-2sind
a= T e U =5 Sgueet
The numbers indicate a shape of _ Co. A O\Ck\

equation has sine so along Th_  axis {Uﬂr Reel )

Negative means: ﬂ 0 i,j o bt %{L (hau_a‘/{%ngth s (’L) =l

Whenever you cannot remember how to graph the polar equation, you can always graph a
period of the trig function from 0 < 8 < 2m and transfer the data over to a polar graph.
Don’t rely on memorizing an equation and associated graph shape, you will want a backup
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Table of values (use v

T T 51 3
6 0 - - it T i
6 2 6 2
sin@ 0 1/2 1 1/2 0 -1 0

r=2-—2siné 2 1 0 1 2 4 2




Other Equations (pg. 581)

Limacons

r=axbsinf
r=a*bhbcosf
(@a>0,b>0)
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Orientation depends on a<b a>b
the trigonometric function limagon with cmdwld dimpled limagon
(sine or cosine) and the sign of b. inner loop
Name Limagon Cardioid Limagon
inner loop numbefé no inner loop
smal\e” Coetlicient .&E‘ azhasa dimple /
AN W f%\f'f smalle
Polar Equation =®i b cosé r=a+acosf @ﬁd)cos 6
=|a/= bsind r=aztasind sind
a<b a=>b a>b

Equations in terms of cosine will be symmetrical about the polar axis (horizontal).
Equations in terms of sine will be symmetrical about the % axis (vertical).

Cardioid graphs

g=:Pp.

distance on axis is 2a
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if cosine,

r=1+cosé

then along polar axis
5 L
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r=1-cosf

%‘sine 4 then along /2 axis

r=14sin6
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Limacgon graphs

r=a+tbcosé@
r=a+bsin®

if cosine: along polar axis
. . m i
if sine: along 5 axis
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b. Limacon hasan inner loop if:
a<b
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a. Limacon noinner loop if :
a>b -

[O+&_ = 5

b-a-=-|

zlo =4

5 = 2

a,' & = 3

Graphing a limagon without an inner loop

Sketch the graph of the equation
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Graphing a limagon with an inner loop

r=1+2cos6
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More Equations

Roses

r = asinnf

r= acosnf 3

n-leaved if n is odd

2n-leaved if n is even r=acos2f r=acos 38 r=acos4d r= acos 58
4-leaved rose 3-leaved rose 8-leaved rose 5-leaved rose

Rose with even/odd petals

odd = n petals
: {even = 2n, petals a = length of petal

r=asinnf r =acosné
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Graphing a Polar Equation: n-leaved rose (petals)

r = 2sin 30 o r=2cos26
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r = gsin28
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r’= g*sin 26

Lemniscates — Figure 8 shaped curves
r* =igtcos? a = petal length
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r’= g’cos 26

r? =9sin26
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Graphing a Polar Equation (spiral)
It is the locus of points corresponding to the locations over time of a point moving away from a

fixed point with a constant speed along a line which rotates with constant angular velocity.

Archimedes Spiral is in the form of
r=af

There are several equations that will
produce a spiral. The logarithmic spiral
o— /L

may be writtenas 8 = 5Inr




