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3. A student starts reading a book at time ¢ = 0 minutes and continues reading for the next 10
minutes. The rate at which the student reads is modeled by the differentiable function R, where
R(t) is measured in words per minute. Selected values of R(#) are given in the table shown.

=

t (minutes) 0 2 8 10

R(t) (words per minute) | 90 | 100 | 150 | 162

. Approximate R’(l ) using the average rate of change of R over the interval 0 < 7 < 2. Show

the work that leads to your answer. Indicate units of measure.

. Must there be a value ¢, for 0 < ¢ < 10, such that R(c) = 1557 Justify your answer.
. Use a trapezoidal sum with the three subintervals indicated by the data in the table to

10
approximate the value of fo R( t )dt. Show the work that leads to your answer.

. A teacher also starts reading at time 7/ = 0 minutes and continues reading for the next 10

minutes. The rate at which the teacher reads is modeled by the function W defined by
w(t)= —%tQ + 8¢+ 100, where (¢ ) is measured in words per minute. Based on the model,
how many words has the teacher read by the end of the 10 minutes? Show the work that

leads to your answer.
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1. From 5 AM. to 10 A.M,, the rate at which vehicles arrive at a certain toll plaza is given by

A(r) = 450,/ sin(0.627) , where ¢ is the number of hours after 5 AM. and A(¢) is measured in vehicles per hour.

Traffic is flowing smoothly at 5 A.M. with no vehicles waiting in line.

(a)

Write, but do not evaluate, an integral expression that gives the total number of vehicles that arrive at the
toll plaza from 6 AM. (f = 1) to 10 AM. (t = 5).

(b) Find the average value of the rate, in vehicles per hour, at which vehicles arrive at the toll plaza from

()

6 AM.(t=1to10 AM. (t=05).

Is the rate at which vehicles arrive at the toll plaza at 6 AM. (f = 1) increasing or decreasing? Give a reason
for your answer.

(d) A line forms whenever A(7) = 400. The number of vehicles in line at time ¢, for a < 7 < 4, is given by

t
N(t) = J (A(x) — 400) dx, where a is the time when a line first begins to form. To the nearest whole
a
number, find the greatest number of vehicles in line at the toll plaza in the time interval a < ¢ < 4. Justify

your anSwer.

Write your responses to this question only on the designated pages in the separate Free Response
booklet. Write your solution to each part in the space provided for that part.
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CALCULUS AB
SECTION II, Part A
Time—30 minutes

Number of questions—2

A GRAPHING CALCULATOR IS REQUIRED FOR THESE QUESTIONS.

t
1. Fish enter a lake at a rate modeled by the function E given by E(¢) = 20 + 15sin (%) Fish leave the lake at
2
a rate modeled by the function L given by L(¢) = 4 + 2% Both E(¢) and L(¢) are measured in fish per

hour, and ¢ is measured in hours since midnight (z = 0).

(a) How many fish enter the lake over the 5-hour period from midnight (f = 0) to 5 AM. (t = 5) ? Give your
answer to the nearest whole number.

(b) What is the average number of fish that leave the lake per hour over the 5-hour period from
midnight (¢ =0)to 5 AM. (t =15) ?

(c) At whattime ¢, for 0 < r < 8, is the greatest number of fish in the lake? Justify your answer.

(d) Is the rate of change in the number of fish in the lake increasing or decreasing at 5 AM. (f = 5) 7 Explain
your reasoning.




