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Calculus AB Sample Free-Response Questions 20062007 ( AP)
I |

[SEc T1on 1

PAET A7 CALCV (ATOR- Question 1

Traffic flow is defined as the rate at which cars pass through an intersection, measured in cars per minute.
The traffic flow at a particular intersection is modeled by the function F defined by

F(r) =82+ 4sin(—£—) for 0 < 130,

where F(f) is measured in cars per minute and ¢ is measured in minutes.

(a) To the nearest whole number, how many cars pass through the intersection over the 30-minute
period? .

(b) Is the traffic flow increasing or decreasing at 1 =77 Give a reason for your answer.

(c) What is the average value of the traffic flow over the time interval 10 < 7 < 15 ? Indicate units of
measure.

(d) What is the average rate of change of the traffic flow over the time interval 10 € ¢ S 15 ? Indicate
units of measure.

PAﬂTA- 2 CAL CuipTe Question 3

A particle moves along the y-axis so that its velocity v attime ¢ 2 0 is given by v(¢) =1- tan™! (e’ )

Attime ¢ = 0, the particle is at y = —1. (Note: tan~' x = arctanx )
(a) Find the acceleration of the particle at time ¢ = 2.

(b) Is the speed of the particle increasing or decreasing at time 7 = 2 ? Give a reason for your answer.

(c) Find the time ¢ 2 0 at which the particle reaches its highest point. Justify your answer..

(d) Find the position of the particle at time ¢ = 2. Is the particle moving toward the origin or away from
the origin at time ¢ = 2 7 Justify your answer.

PALT B = Nv CALcviaTeR Question5

The graph of the function f shown above consists of a

semicircle and three line segments. Let g be the function 12
] =3.2)
given by g(x) = r}f(!)dl. 1
- 0.0 @2n

(a) Find g(0) and g'(0). R AN
(b) Find all values of x in the open interval (-5, 4) at which o

g attains a relative maximum. Justify your answer. 1 “.-n
(c) Find the absolute minimum value of g on the closed (-3,-2) W

interval [, 4]. Justify your answer. Gruph of f

(d) Find all values of x in the open interval (-5, 4) at which
the graph of g has a point of inflection.



