AP® CALCULUS BC
2007 SCORING GUIDELINES (Form B)

Question 2

An object moving along a curve in the xy-plane is at position (x(¢), y(¢)) at time ¢ with

dx _ _t D (s
i arctan(1+t) and i ln(t +1)

for > 0. Attime ¢ = 0, the object is at position (-3, —4). (Note: tan™'x = arctan x )

(a) Find the speed of the object at time ¢ = 4.

(b) Find the total distance traveled by the object over the time interval 0 < ¢ < 4.

(c) Find x(4).

(d) For t > 0, there is a point on the curve where the line tangent to the curve has slope 2. At what time ¢ is the
object at this point? Find the acceleration vector at this point.

(a) Speed = x'(4)’ + y'(4)? = 2912 1:speedat 7 = 4
N e\ dy 2 1 : integral
(b) Distance = (—j + (—j dt = 6.423 2: {
o dt dt 1 : answer
4
(c) x(4)=x(0)+ «[0 x'(t)dt 5. { 1 : integrand
= -3 +2.10794 = —0.892 3 I uses x(0) = =3
1 : answer
@ @
: dt  _ 2 _ t dt _
(d) The slope is 2, so dx =2, or ln(t + l) = 2arc‘[an(1 " t) | 1 dx =2
dt 3: dt
1: t-value
Since ¢ > 0, ¢ =1.35766. At this time, the acceleration is 1 : values for x" and y"
("(0), (D) 21 35766 = (0-135,0.955).
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Do not write beyond this border.

Work for problem 2(c) J
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Do not write beyond this border.
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Work for problem 2(a)
The s peed vIt) is 9jven by

V(t) = (:%)u(ﬁ)‘

Work for problem 2(b) |

S A= [ [arctan (o ) T UnteaDT* d1 X 6,423

total distance 4(© 15 9iven by
d(0= fEvs)ds

Continue problem 2 on page
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Do not write beyond this border.

I Work for problem 2(ﬂ

(1) = [arctan (75, ) dt

X = [ arctan () dt & 2008

Work for problem 2(d)
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AP® CALCULUS BC
2007 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: 1 point in part (a), 2 points in part (b), 1 point in part (c), and 2 points in part (d).
Correct work is presented in parts (a) and (b). In part (c) the first point was earned for the correct setup of the
integral. The student does not use the initial condition that x(0) = -3, so the last 2 points were not earned. In

part (d) the student does not correctly evaluate the components of the acceleration vector, so the last point was not
earned.

Sample: 2C
Score: 4

The student earned 4 points: 1 point in part (a), no points in part (b), 1 point in part (c), and 2 points in part (d).
Correct work is presented in part (a). In part (b) the student does not use the fact that the distance traveled is found by
integrating the speed. In part (¢) the first point was earned for a correct integrand. The student does not use the initial
condition that x(0) = -3, so the last 2 points were not earned. In part (d) the student was awarded the first

dy

2 points. The first point was earned when the student sets ~d!_ _ ) The student does not find the acceleration vector

dx

dt
at t = 1.358, and so the third point was not earned. The student could have used the graphing calculator to determine
the acceleration vector by the numerical derivative.
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