AP® CALCULUS AB
2009 SCORING GUIDELINES (Form B)

Question 2

A storm washed away sand from a beach, causing the edge of the water to get closer to anearby road. The
rate at which the distance between the road and the edge of the water was changing during the stormis

modeled by f(t) = vt + cost — 3 meters per hour, t 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(t)

is £/(t) =%

(& 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.

(c) 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 arate of g(p) meters per day, where p isthe 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 original distance between the road
and the edge of the water.

—snt.

5 1:integra
@ 35+ I o f(t) dt = 26.494 or 26.495 meters 2: { 1- Ian;?/er

(b) Four hours after the storm began, the rate of change of 5 1: interpretation of f'(4)
the distance between the road and the edge of the water "1 1: units

isincreasing at arate of 1.007 meters/ hours?.

(c) f’(t)=0 whent=0.66187 and t = 2.84038 1:considers f'(t) =0
Theminimum of f for 0 <t <5 may occur at 0, 3:< 1:answer
0.66187, 2.84038, or 5. 1: justification
f(0)=-2

f (0.66187) = —1.39760
f (2.84038) = —2.26963
f (5) = —0.48027

The distance between the road and the edge of the
water was decreasing most rapidly at time t = 2.840
hours after the storm began.

0 .

5 o [ 1:integral of g
(d) jof(t)dt—j 9(p) dp 2 {1:answer

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



Do not write beyond this border.

Work for problem 2(a)
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Work for problem 2(b)
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Continue problem 2 on page 7.

-6-

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



DO 110U WIlE DEYOLIU ulls DULUC. .

Work for problem 2(c)
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Work for problem 2(d)
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GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

Work for problem 2(a)
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Work for problem 2(b)
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Continue problem 2 on page 7.
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Do not write beyond this border.

Work for problem 2(c)
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Work for problem 2(d)
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GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

Work for problem 2(a) = '[‘('t) = \r’c-: r cosk — 3}
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Work for problem 2(b) F‘( 4) = |0
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Continue problem 2 on page 7.



" Do not write beyond this border.
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GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2009 SCORING COMMENTARY (Form B)

Question 2

Sample: 2A
Score: 9

The student earned all 9 points. Note that in part (d) the student’s second line earned both points. The t variable that
the student uses in the first integral was ignored. That t is in hours after the start of the storm, but the t variable in
the student’s second integral is in days.

Sample: 2B
Score: 6

The student earned 6 points: 2 points in part (a), 1 point in part (b), 1 point in part (c), and 2 points in part (d). In
part (a) the student’s work is correct. The student does not include a definite integral but earned the integral point
for correct antidifferentiation, use of the initial condition, and evaluation at 5. In part (b) the student earned the
units point. Since the response does not include the word “increasing,” the interpretation point was not earned. In
part (c) the student earned the first point for considering f’(t) = 0. The student did not earn the answer point due
to evaluation errors and was not eligible for the justification point. In part (d) the student’s boxed equation earned
both points.

Sample: 2C
Score: 3

The student earned 3 points: 2 points in part (a), no points in part (b), no points in part (c), and 1 point in part (d). In
part (a) the student’s work is correct. In part (b) the response does not include the word “increasing” or any units. In
part (c) the student is seeking a maximum value rather than a minimum value. The student considers f”(t) =0
instead of f’(t) = 0. In part (d) the student earned the point for the integral of g in spite of using the same name for

the upper limit of integration and the variable of integration. The answer point was not earned since the response
lacks a negative sign in the integral equation.
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