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2. The shaded region R is bounded by the graphs of the functions fand g, where f(x)= x?—2x 3. A student starts reading a book at time 7 = 0 minutes and continues reading for the next 10
and g(x) =x+ sin(ﬂx), as shown in the figure. minutes. The rate at which the student reads is modeled by the differentiable function R, where
R(¢) is measured in words per minute. Selected values of R(7) are given in the table shown.
Yy
al y=8 t (minutes) 0 2 8 10
R(t) (words per minute 90 | 100 | 150 | 162
34 3,3) ( ) ( p )
A. Approximate R'(1) using the average rate of change of R over the interval 0 < ¢ < 2. Show
2t the work that leads to your answer. Indicate units of measure.
1 y=f() B. Must there be a value c, for 0 < ¢ < 10, such that R(c) = 155? Justify your answer.
R C. Use a trapezoidal sum with the three subintervals indicated by the data in the table to
10
0 i A é X approximate the value of fo R( t )dt. Show the work that leads to your answer.

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

1! minutes. The rate at which the teacher reads is modeled by the function W defined by
T-2 w(t)= —%12 + 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

(Note: Your calculator should be in radian mode.) leads to your answer.

A. Find the area of R. Show the setup for your calculations.

B. Region R is the base of a solid. For this solid, at each x the cross section perpendicular to the
x-axis is a rectangle with height x and base in region R. Find the volume of the solid. Show
the setup for your calculations.

C. Write, but do not evaluate, an integral expression for the volume of the solid generated when
the region R is rotated about the horizontal line y = —2.

D. It can be shown that g'(x) = 1 + z cos(zx). Find the value of x, for 0 < x < 1, at which the line
tangent to the graph of f'is parallel to the line tangent to the graph of g.

END OF PART A
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t
(minutes)
C(t)
(degrees Celsius)

100 85 69 55

1. The temperature of coffee in a cup at time # minutes is modeled by a decreasing differentiable function C,
where C(7) is measured in degrees Celsius. For 0 < 7 < 12, selected values of C(¢) are given in the table
shown.

(a) Approximate C’(5) using the average rate of change of C over the interval 3 < ¢ < 7. Show the work that
leads to your answer and include units of measure.

(b) Use a left Riemann sum with the three subintervals indicated by the data in the table to approximate the

12 12
value of -[0 C(7) dt. Interpret the meaning of %Io C(7) dt in the context of the problem.

—24.55¢%011
(c) For 12 < 1 < 20, the rate of change of the temperature of the coffee is modeled by C’(r) = %,

where C’(7) is measured in degrees Celsius per minute. Find the temperature of the coffee at time 7 = 20.

Show the setup for your calculations.

~0.2455¢%°1(100 — 1)

l‘2

(d) For the model defined in part (c), it can be shown that C”(z) .For12 <t <20,

determine whether the temperature of the coffee is changing at a decreasing rate or at an increasing rate.

Give a reason for 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.




