AP Calculus Name:
Free Response Friday #1 Date: Per:

Directions: Complete each Free Response Question on the FRQ Planning/Solution Template.

1)

The continuous function f is defined on the interval —4 < x < 3.

The graph of f consists of two quarter circles and one line
segment, as shown in the figure above.

Let g(x)=2x+ jo £(t) at.

(a) Find g(-3). Find g'(x) and evaluate g'(-3).

(b)

(c) Find all values of x on the interval —4 < x < 3 for which

(d

There are 700 people in line for a popular amusement-park ride
when the ride begins operation in the morning. Once it begins ; S
operation, the ride accepts passengers until the park closes 8 hours
later. While there is a line, people move onto the ride at a rate of

800 people per hour. The graph above shows the rate, r(z), at 00 T
which people arrive at the ride throughout the day. Time ¢ is
measured in hours from the time the ride begins operation.

(a)
(b)

()

(d)

Determine the x-coordinate of the point at which g has an
absolute maximum on the interval —4 < x < 3.

Justify your answer.

the graph of g has a point of inflection. Give a reason for
your answer.

(3,-3)

Find the average rate of change of f on the interval Graph of f
—4 < x < 3. There is no point ¢, —4 < ¢ < 3, for which f'(c) is equal to that average rate of change.
Explain why this statement does not contradict the Mean Value Theorem.

People per Hour

How many people arrive at the ride between ¢t =0 and t =3 ?

Show the computations that lead to your answer.

Is the number of people waiting in line to get on the ride 0 \

increasing or decreasing between ¢t = 2 and t = 3 ? Justify 0 2 4 6
Time (hours)

e

your answer.

At what time ¢ is the line for the ride the longest? How many people are in line at that time? Justify your
answers,

Write, but do not solve, an equation involving an integral expression of » whose solution gives the earliest
time ¢ at which there is no longer a line for the ride.



