
Calc BC Polar WS2 Name: Block: Seat:

Polar Functions

r

θ

(x, y)

y

x

Cartesian/Polar Equations

(x, y) vs (r, θ)

x2 + y2 = r2

x = r cos θ

y = r sin θ

θ = arctan
y

x

Area=
1

2
r2θ

The following formulas will be used on the AP Calculus exam. You need to know them.

The first derivative (the change in y with respect to x)
dy

dx
=

dy

dθ
dx

dθ

=
(r sin θ)′

(r cos θ)′

so if r = f(θ), using the product rule, the complete polar form is =
f(θ) cos θ + f ′(θ) sin θ

−f(θ) sin θ + f ′(θ) cos θ

The Area INSIDE a polar curve is given by
1

2

∫ β

α

r2 dθ

To find the area BETWEEN polar curves, sketch a wedge-shaped dθ
1

2

∫ β

α

R2 − r2 dθ or

and find the angle coordinates of the points of intersection. The area will be
1

2

∫ β

α

(OR)2 − (IR)2 dθ

The length along the arc of a polar curve is given by

∫ β

α

√
r2 +

(
dr

dθ

)2

dθ
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1. Find the area of the region that lies inside the circle r = 1 and outside the cardioid r = 1 − cos θ
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2. 2003 BC Exam Question 3 (calculator allowed)
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3. 2005 BC Exam Question 2 (calculator allowed)
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4. 2007 BC Exam Question 3. (calculator allowed).
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