AP® CALCULUS AB
2008 SCORING GUIDELINES (Form B)

Question 2

Fortime t > 0 hours, let r(t) = 120(1— e‘lmz) represent the speed, in kilometers per hour, at which a
car travels along a straight road. The number of liters of gasoline used by the car to travel x kilometersis
modeled by g(x) = 0.05x(1- e‘x/z).

(8 How many kilometers does the car travel during the first 2 hours?

(b) Find the rate of change with respect to time of the number of liters of gasoline used by the car when
t = 2 hours. Indicate units of measure.

(c) How many liters of gasoline have been used by the car when it reaches a speed of 80 kilometers per
hour?

2 .
(8 [ r(t)dt=206.370 kilometers 5. {1 integral
° 1: answer

dg _dg dx. dx _
® & " a @ 'O

3- { 2 :useschainrule
" | 1: answer with units

dg dg
3 =-F 1(2)
dtl> X[, _206370
= (0.050)(120) = 6 liters/ hour
(c) Let T bethetimeat which the car’s speed reaches 1: equation r(t) = 80
80 kilometers per hour. 4: < 2:distanceintegra

1: answer
Then, r(T) =80 or T = 0.331453 hours.

Attime T, the car has gone
T
X(T) = | , 1(1) dt =10.794097 kilometers

and has consumed g(x(T)) = 0.537 liters of gasoline.
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Do not write beyond this border.
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Continue problem 2 on page 7.
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Work for problem 2(c)

Do not write beyond this border.
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GO ON TO THE NEXT PAGE.
-7-

©2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.
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Work for problem 2(a)
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\r@‘%(" \7.DU’€—©8>,
R Szt D,

-X/2.
%Cﬁ@) = O,OSX(\"Q >

/(D= 005 €T (e™ . os-2)
g M"t:2>

) >(: Z%fgr\ v

&5( Qgg V: 0.08 I

N oiog RS Ry

"15p10q SIY) puoAaq UM Jou o

Continue problem 2 on page 7.

©2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



2 X R A FR ES

Work for problem 2(c)

Do not write beyond this border.
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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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Work for problem 2(c)

Do not write beyond this border.
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AP® CALCULUS AB
2008 SCORING COMMENTARY (Form B)

Question 2

Sample: 2A
Score: 9

The student earned all 9 points.

Sample: 2B
Score: 6

The student earned 6 points: 2 points in part (a), no points in part (b), and 4 points in part (c). The student presents
correct work in parts (a) and (c). In part (b) the student attempts to use the chain rule but does not put together the
correct pieces necessary to answer the question.

Sample: 2C
Score: 3

The student earned 3 points: 2 points in part (a), no points in part (b), and 1 point in part (c). The student presents
correct work in part (a). No points were earned in part (b). In part (c) the student sets r(t) = 80 and earned the

first point. Since the student does not solve the equation for t, the response did not earn the remaining points.
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