AP® CALCULUS BC
2010 SCORING GUIDELINES (Form B)

Question 4

A squirrdl starts at building A attime t = 0 and travelsaong a
straight wire connected to building B. For 0 <t <18, the

squirrel’ s velocity is modeled by the piecewise-linear function
defined by the graph above.

(8 Atwhattimesintheinterval 0 <t <18, if any, doesthe
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(2.20) (7,200

(16, 10y

/ (18, 10)

squirrel change direction? Give areason for your answer.

(b) Atwhat timeintheinterval 0 <t <18 isthe squirrel
farthest from building A ? How far from building A isthe
squirrel at thistime?
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Graph of v

(c) Findthetotal distance the squirrel travelsduring thetimeinterval 0 <t < 18.

(d) Write expressions for the squirrel’s acceleration a(t), velocity v(t), and distance x(t) from building A that

arevalid for thetimeinterval 7 <t < 10.

(14, -10)

!

(8 Thesquirrel changes direction whenever its velocity changes sign.

Thisoccursat t =9 and t = 15.

(b) VelocityisOatt=0, t=9, andt =15.

t position at timet

0
9+5

9 -20 =140

6+4
2
3+2

15| 140 -

-10=90

18| 90+ -10 =115

The sguirrd isfarthest from building A attimet = 9;
its greatest distance from the building is 140.

18

(c) Thetotal distance traveled is Io |v(t)| dt =140+ 50 + 25 = 215.
_20-(-10) _

(d) For 7<t<10, a(t) = -0 - 10

V(t) = 20— 10(t — 7) = —10t + 90

7+5

5 -20=120

X(7) =

X(t) = X(7) + I;(—lou +90) du

=120 + (50 + 90u)‘:

= —5t2 + 90t — 265
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NO CALCULATOR ALLOWED
CALCULUS BC

SECTION I, Part B
Time—45 minutes

Number of problems—3

No calculator is allowed for these problems.
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-10-

© 2010 The College Board.
Visit the College Board on the Web: www.collegeboard.com.



ALCULATOR ALLOWED

Do not write beyond this border.
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CALCULUS AB
SECTIONII, Part B
Time—45 minutes

Number of problems—3

No calculator is allowed for these problems.

Do not write beyond this border.
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Work for problem 4(d)
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CALCULATOR ALLOWED

CALCULUS BC
SECTION II, Part B
Time—45 minutes
Number of problems—3

No calculator is allowed for these problems.
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AP® CALCULUS BC
2010 SCORING COMMENTARY (Form B)

Question 4

Sample: 4A
Score: 9

The student earned all 9 points.

Sample: 4B
Score: 6

The student earned 6 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and 3 points in part (d). In
part (a) the student identifies the two points at which the graph of v crosses the t-axis but does not correctly
explain why the squirrel changes direction at those two points. The given explanation applies to only one of the
two points. In part (b) the student does not identify all candidates but does evaluate the distance at t = 9. The
second point was earned. In part (c) the student’s work is correct. In part (d) the student has correct expressions
for a(t) and v(t), but the expression for x(t) does not incorporate the initial condition. One of the points for

X(t) was earned.

Sample: 4C
Score: 3

The student earned 3 points: no points in part (a), 1 point in part (b), no points in part (c), and 2 points in part (d). In
part (a) the student presents an interval instead of points. In part (b) the student does not identify all candidates but
does evaluate the distance at t = 9. The second point was earned. In part (c) the student finds displacement rather

than total distance traveled. In part (d) the student has correct expressions for a(t) and v(t) but not for x(t).
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