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§10.3 Polar Coordinates

...is a coordinate system with its origin at a pole O and a polar P
axis from which we measure the polar angle. In this system a r

point P is represented by a pair of numbers (r,@) where:

r - radius, distance from the pole O to the point P O'

0 - polar angle, angle between the polar axis and the line OP

Note: positive angle is measured in counterclockwise direction from the polar axis

For the pole » =0, so the pole is represented by the point (0,9) , for any value of 4.

The points (r,H) and (—r,@) lie on the same line through O and have the same distance

| | from O, but they are located on the opposite sides of O. Hence

@ r>0 means the point (r,t9) lies in the same quadrant as ¢

@ r<0 means the point (r,t9) lies in the quadrant on opposite side of the pole O
(r,@) = (r,0+ 2n7r) = (—r,0 +(2n+ 1)7[)

To obtain the Cartesian coordinates from polar coordinates:

x=rcosd Y P(x.y)
y=rsm@ | T ’
To obtain polar coordinates from Cartesian coordinates: ) y
I ) 0\ N
y 0 ¥ o
tan & =5
Equation of a polar curve (polar equation): | = /()| or |F(r,6)=0

If a polar equation does not change when:

= @ isreplaced by —@, the curve is symmetric about the polar axis
o risreplaced by —r orif 8 is replaced by 8+ 7, the curve is symmetric about the pole
o @ isreplaced by 7 —6 vertical line 6 =7/2

To find a tangent line to a polar curve r = f(e), write its parametric equations a
x=rcos@ = f(0)cosd and  y=rsin@= f(0)sind

Then

ﬂ ﬂ~sin9+rcos€
b _dy_do_|do

dx dx dx
do

Horizontal tangents: dy/d6 =0, provided that dx/d0 0
Vertical tangents: dx/d6 =0, provided that dy/d@ #0.

ﬂ-cos@—rsin@
do




