
AP Calculus BC
Worksheet: Polar Coordinates

1.  The area inside the polar curve r = 3 + 2cos q is
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(A)  9.425

(B)  18.850

(C)  28.274

(D)  34.558

(E)  69.115

2.  The area enclosed inside the polar curve r2 = 10 cos (2q) is 

(A)  10

(B)  5p

(C)  20

(D)  10p

(E)  25p
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3.  The area enclosed by the polar curve r cos 1
2 q = 1 in the interval 0 § q § p2  is

(A)  1
2

(B)  2
2

(C)  p4

(D)  1

(E)  2

4.  What is the area enclosed by the lemniscate r2 = -25 cos 2 q ?

(A)  25
8

(B)  25
4

(C)  25
2

(D)  25

(E)  50
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5.  The area of the region inside the polar curve r = 4 sin q and outside the polar curve r = 2 is given by 

(A)  1
2 Ÿ0pH4 sin q - 2L2 „q

(B)  1
2 Ÿp

4

3 p

4 H4 sin q - 2L2 „q
(C)  1

2 Ÿp
6

5 p

6 H4 sin q - 2L2 „q
(D)  1

2 Ÿp
6

5 p

6 I16 sin2 q - 4M „q
(E)  1

2 Ÿ0pI16 sin2 q - 4M „q
6.  Which of the following is equal to the area of the region inside the polar curve r = 2 cos q and outside the
polar curve r = cos q?

(A)  3Ÿ0p

2 cos2 q „q

(B)  3Ÿ0pcos2 q „q

(C)  3
2 Ÿ0p

2 cos2 q „q

(D)  3Ÿ0p

2 cos q „q

(E)  3Ÿ0pcos q „q
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7. The graphs of the polar curves r = 2 and r = 3 + 2cos q are shown in the figure below.  The curves intersect
when q = 2 p

3  and q = 4 p
3 .
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(a)  Let R be the region that is inside the graph of r = 2 and also inside the graph of r = 3 + 2 cos q, as indicated
above.  Find the area of R.

(b)  A particle moving with nonzero velocity along the polar curve given by r = 3 + 2 cos q has position (x(t),
y(t)) at time t, with q = 0 when t = 0.  This particle moves along the curve so that dr

dt =
dr
dq .  Find the value of dr

dt

at q = p3  and interpret your answer in terms of the motion of the particle.

(c)  For the particle described in part (b), dy
dt =

dy
dq .  Find the value of dy

dt  at q = p3  and interpret your answer in

terms of the motion of the particle.
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8.  Consider the polar curve r = 2 sin (3q)  for 0 § q p.

(a)  In the xy-plane provided below, sketch the curve.
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(b)  Find the area of the region inside the curve.

(c)  Find the slope of the curve at the point where q = p4 .
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