Polar Functions
Section 9.4



Most of the time we graph on the
Cartesian Plane.
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You can name the same point using
Polar Coordinates
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Each point can have many sets of polar
coordinates.
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Some functions are easier in Cartesian,
some are easier in Polar
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Graph the following points
Grid #1 Grid #2
A2, ) C(1, - n/6)
B(-3,n/2) D(-3,5n/6)

Grid #3 Grid#4
E2,21t/3) G(-2, 51/4)

F(-1,7t/4) H(-3,0)

(r, 0) find angle direction first
measured from the polar axis,
then count radius forward(+) or
backward (-) from the pole




Graph the following

Grid #5 Grid #6
r=-1 0=1/3
Grid #7 Grid #8
1<r<i4 r<0
0<6<m/2 |60 =m/4
Grid #9 Grid #10

—3<r<2 onm 51
{ o=n/4 =073




Only need [0, mt], this is the

graphing domain

Rectangular Equation for the
same graph:
x?2+(y—3)2=9

Graphr=6sin©
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How do we convert from polar to
Cartesian!

X
COS @ =— X=rcosd
r

sinezl y=rsiné
r




Examples
Convert into Cartesian: (4, /6)

X =TI COS& y=rsing
. s
X =4 C05 A ik
1
X:4[\ZE] y=4(§)
y=2
x:Z\E

Answer : (2+/3,2)



Practice

Convert into Cartesian:
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How do we convert Cartesian back to
polar?

r.2:)(2_|_yZ

r=/x%+Yy?
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6 = tanl(




Convert to Polar (— 3, \/§

2

=X Y tané’:l
r‘=9+3 tan@:%
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A note on Tangent

Convert (-3, -4) to polar coordinates

r=3 (4] 0 = tan (_—ﬂ — 0.927
r=5

0.927 is a first quadrant angle
But ( -3, -4) is a 3" quadrant point




A note on Tangent
Convert (-3, -4) to polar coordinates

r=5 0 =tan™ (;4):0.927

0.927 is a first quadrant angle

But (-3, -4) is a 3" quadrant point

soweaddn 9 — 0,927 4+ 7 =4.069 (5, 4.069)
Or make r negative, (-5, 0.927)




Practice:
Convert into Polar Coordinates

1) (1, \/5 ) Answers :

(at least one of them)

2) (1-1) 1)( ”]
3) (V2,2 (22



Converting Equations

Translate equations from one system to the other using the
same formulas.

r=2 0" r =secd
3
r‘’=4
2 2 '[an_ll=£ — 1
X +Y =4 X 3 F=——
cos @
I —tan? rcoséd =1
X 3
Y_/3 X=1
X



5
F =
Ssin@—2cos @

r(sin@—2cos6)=5

rsin@—-2rcos@ =5

y—2X=05



COMMONTIP: It may helpful to

¢¢ %

multiply both sides by “r

r=—4cosé X°+4X+y° =0

r°=—4rcosé x*+4x+___ +y’=__

x2_|_y2:—4x x2+4x+4+y2:4

2 2
(X 3k 2) +VY = 4
Complete the square so you can

tell what the graph looks like. This is a circle whose center
IS (-2, 0) and radius is 2.




