Polar Coordinates

Definitions
Polar Coordinate System Cartesian Coordinate System  Converting between Cartesian and Polar
P(r,0) ¢ e P(xy) cosf = ; - x =rcosf
r (o) sinf = Y - y =rsinf
X r
6 1y rZ=x%+ yz (Pythagorean)
X | y
X tanf = o
Polar to Cartesian Cartesian to Polar Tangents to Polar Curves
. Conversion d dr
Conversion — ay ar .
12 = x2 4 y? ﬂ:ﬁ:d951n9+rcose
x = rcos6O dx dy dr ;
_ tanf =2 5 g cost —rsind
y = rsinf X )
Found using x = rcosf and y = rsiné
Problems
L. Write the Cartesian equations from the given Polar equations
a) r =3sin@ b) 2 = sin26 C)r2=96
r? = 3rsing r? = 2sinfcosb tan(r?) = tané
2 2 _
X" +y" =3y r* = 2rsinfrcos6 tan(x? + y?) =2

X

x2+y2-3y=0
2+( 3)2_9
xT\T2) T

(x* +y2)? = 2yx

I1. Write the Polar equations from the given Cartesian equations
a) x2 = 4y b)x* —y* =1 C)y=2x-1
r2 cos? 0 = 4rsinf r2(cos?6 —sin?0) = 1 rsinf = 2rcosf — 1
rcos? @ = 4sinf r2(cos26) = 1 r(2cosf — sinf) = 1
_ Asing r? = sec20 r=——
r= m ~ (2cosH—sin®)

r = 4tanBsecl
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Problems (continued)

I11. Sketch the Curve by first converting to Cartesian

a) r = 2(1 — sinf) (Cardioid)
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C) r = sin(26)
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C) r = 2cos(360)
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Problems (continued)

IV.

RI-T

Find the slope of the tangent line to the following polar curve

r = 3cos0 (at 6 = g)

Given:
dy g—gsine + rcos6

dx fil_g cosf — rsinf

dy —3sinBsind + 3cosfcosf® _ 3(cos®f —sin’6)  — cos20

A = = = —cot26
dx —3sinfcosf — 3cosBsinf —3(2sinfcos0) sin26 €0
dy T 21 1
a(ate = g) = —COt(?> = ﬁ
Alternate Approach:
T
r = 3cos0 (at 6= §)
Then: x =rcosf = (3cosf)cosd = 3cos? O
y = rsinf = (3cos0)sind
dy ) S
dy qg _ (3cos®0—3sin“0) —cos28 20
dx dy —(6sinfcos) sin26 €
do
Y AN 2my 1
d—(atQ = g) = —C0t<?> = ﬁ
www.rit.edu/asc

Page 4 of 4


http://www.rit.edu/asc

