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[image: Coordinate plane overlaid with both a green square Cartesian grid and a red polar grid of concentric circles and diagonal reference lines, used to compare rectangular and polar coordinates.]
[bookmark: polar_coordinates]Polar Coordinates
[image: Coordinate plane overlaid with both a green square Cartesian grid and a red polar grid of concentric circles and diagonal reference lines, used to compare rectangular and polar coordinates.]

In fact:
(  ) has infinitely many representations:
 and , where  is any integer

[image: Polar-coordinate diagram showing a point on a ray at angle pi/6 and the opposite point on the same line for a negative radius. Colored arcs mark equivalent angle measures, illustrating that one location can have multiple polar-coordinate representations.]


How do we translate between Cartesian and polar coordinates?
[bookmark: polar_to_cartesian]Polar to Cartesian:
[image: Diagram relating polar and Cartesian coordinates. From the origin, a segment of length r reaches point (r, theta) in the first quadrant, with dashed horizontal and vertical projections labeled x and y and angle theta marked at the origin.]
EX 1
Convert  to Cartesian coordinates.
[image: Combined Cartesian and polar grid with a dashed blue line passing through the origin from upper left to lower right.]



How do we translate between Cartesian and polar coordinates?
Cartesian to polar:

[image: Diagram relating polar and Cartesian coordinates. From the origin, a segment of length r reaches point (r, theta) in the first quadrant, with dashed horizontal and vertical projections labeled x and y and angle theta marked at the origin.]
EX 2
Convert  to polar coordinates.
[image: Empty coordinate plane showing a square Cartesian grid together with concentric circles and diagonal reference lines, with no point or curve plotted.]


We can convert equations, too!
EX 3

(a) Convert  into polar coordinates.



















(b) Convert  into Cartesian coordinates.
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