6-1 Notes Polar Coordinates Name
Pre-Calculus

Polar Coordinates are written as (r, ©), where r is the distance from the
center and O is the angular position. The coordinate pair (r,0) indicates
that we move counterclockwise from the polar axis (positive x-axis) by an
angle of 8, and extend a ray from the pole (origin) r units in the direction
of 8. Polar coordinates are useful when working with more complicated
equations such as those for a circle, ellipse, or a figure 8.

l. Vocabulary
Polar coordinate system: uses distances and directions to specify the location of a pointin
the plane.
polar axis: the horizontal axis.
The terminal side defines the positive direction of the distance away from the pole.
Note:
e In polar coordinates there are literally an infinite number of coordinates for a given point.
e 0 is considered positive if measured in a counterclockwise direction from the polar axis or
negative if measured in a clockwise direction.
e If ris negative, then P (-r, 0) is defined to be the point that lies | r| units from the pole in
the direction opposite to that given by 6. The negative sign in front of r is directional.

Il. Plot the Polar Coordinates
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lll. Multiple Representations P(r, 8)
The coordinates (r, 8)and (-r, 8 + ) represent the same 0+ Pl—r.0+m
point. N\ 4
The angles 8 + 2nm where n is any integer, all have the same ( - 9 >
terminal side as 8, hence, each point in the plane has -0

infinitely many representations in polar coordinates.



A. Graph the polar coordinates and two other representations for r >0 and r <0
Plot the point P with polar coordinates (3, ©/6 ), and find other polar coordinates (r, 8)for
this same point:
a)r>0, 2r<0<4m b) r<0, 0<6<2m c)r>0, -21<60<0

IV. Polar and Rectangular Coordinates i

Polar and Rectangular coordinates are related as seen in
adjacent the figure. We will encounter situations where we will r
need to relate the two systems. Using the definitions of trig functions
we get the formulas below:

| To change from polar to rectangular coordinates:
| X=rcos® and y=rsin©

; To change from rectangular to polar coordinates:
: Z=x2+y? and tan@=1

A. Convert to rectangular coordinates

- (65) 2. (-4-3)

B. Convert to polar coordinates

3.(-1,-3)

C. Converting equations
4. Convert to polar 5. Convert to rectangular
4xy =9 r=6coso



