2009 AP® CALCULUS AB FREE-RESPONSE QUESTIONS (Form B)

CALCULUS AB
SECTION II, Part A
Time—45 minutes
Number of problems—23

A graphing calculator is required for some problems or parts of problems.

1. Ata certain height, a tree trunk has a circular cross section. The radius R(t) of that cross section grows at a rate
modeled by the function

R _ 1

& =718 (3 + sin(tz)) centimeters per vear

for 0 <t £ 3, where time 7 is measured in years. At time ¢ = 0, the radius is 6 centimeters. The area of the
cross section at time ¢ is denoted by A(r).

(a) Write an expression, involving an integral, for the radius R(z) for 0 £ r € 3. Use your expression to
find R(3).

{b) Find the rate at which the cross-sectional area A(f} is increasing at time ¢ = 3 years. Indicate units of
measure.

3
(¢) Evaluate J-o A’(¢} dr. Using appropriate units, interpret the meaning of that integral in terms of cross-

sectional area.
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2. A storm washed away sand from a beach, causing the edge of the water to get closer to a nearby road. The rate
at which the distance between the road and the edge of the water was changing during the storm is modeled by

F(r) = ¥t +cost — 3 meters per hour, ¢ hours after the storm began. The edge of the water was 35 meters from

the road when the storm began, and the storm lasted 5 hours. The derivative of f{r} is f'(z) = # —sint.
i

(a) What was the distance between the road and the edge of the water at the end of the storm?

(b) Using correct units, interpret the value f/(4) = 1.007 in terms of the distance between the road and the edge
of the water.

{(¢) At what time during the 5 hours of the storm was the distance between the road and the edge of the water
decreasing most rapidly? Justify your answer.

(d) After the storm, a machine pumped sand back onto the beach so that the distance between the road and the
edge of the water was growing at a rate of g(p) meters per day, where p is the number of days since

pumping began. Write an equation involving an integral expression whose solution would give the number
of days that sand must be pumped to restore the origina)l distance between the road and the edge of the water.
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