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1. On a certain workday, the rate, in tons per hour, at which unprocessed gravel arrives at a gravel processing plant

is modeled by G(z) = 90 + 45 cos(1 8] where ¢ is measured in hours and 0 < 7 < 8. At the beginning of the

workday (t = 0), the plant has 500 tons of unprocessed gravel. During the hours of operatlon 0's1<8, the
plant processes gravel at a constant rate of 100 tons per hour.

(a) Find G’(5). Using correct units, interpret your answer in the context of the problem.

(b) Find the total amount of unprocessed gravel that arrives at the plant during the hours of ojperatibn on this
— workday.
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(c) Is the amount of unprocessed gravel at the plant increasing or decreasing at time ¢ = 5 hours? Show the
work that leads to your answer.

(d) What is the maximum amount of unprocessed gravel at the plant during the hours of operation on this
workday? Justify your answer.
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2. The graphs of the polar curves 7 = 3 and r = 4 — 2sin 6 are shown in the figure above. The curves intersect

when&:%andé:

5z
z.

(a) Let S be the shaded region that is-inside the graph of r = 3 and also inside the graph of 7 = 4 - 2sin 6.
Find the area of S. ' ' ’
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(b) A particle moves along the polar curve 7 = 4 — 2sin 6 so that at fime seconds, § = ¢*. Find the fime 7 in
the interval 1 < ¢ < 2 for which the x-coordinate of the parficle’s position is —1.

,.\““—.

(c) For the particle described in part (b), find the position vector in terms of . Find the velocity vector at

time = 1.5, — :
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t N
inatesy | 0 | 1| 23|45 |6
&) Lo 53|88 |112]128]138]145
(ounces) .=

3. Hot water is dripping through a coffeemaker, filling a large cup with coffee. The amount of coffee in the cup at
time 7, 0 <t < 6, is given by a differentiable function C, where ¢ is measured in minutes. Selected values of

C(2), measured in ounces, are given in the table above.

(2) Use the data in the table to approximate C‘(3.5). Show the computations that lead to your answer, and
indicate units of measure. . ‘

(b) Is there a time; 1, 2< £ £ 4, at which C’(t) = 27 Justify your énswcr.
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(c) Use 2 midpoint sum with three subintervals of equal length indicated by the data in the table to approximate
6 6 o
the value of é‘jo C(¢) di. Using correct units, explain the meaning of %JO C(¢) di in the context of the

problem.

Do not write beyond this border.

(d) The amount of coffee in the cup, in ounces, is modeled by B(r) = 16 - 16¢™%%, Using this model, find the
rate at which the amount of coffee in the cup is changing when ¢ = 5. '

authorized copying or reuse of] ) ) GO ON TO THE NEXT PAGE.

any part of this page is lllegal. . -15-

© 2013 The College Board.
Visit the College Board on the Web: www.collegeboard.org.




4

4 4

NO CALCULATOR ALLOWED
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(3,5)

X

(5 ’ —2)
Graph of f”

4, The figure above shows the graph of f’, the derivative of a twice-differentiable functiofi f, on the closed
interval 0 < x < 8. The graph of f” has horizontal tangent lines at x =1, x =3, and x = 5. The areas of the
regions between the graph of f’ and the x-axis are labeled in the figure. The function f is defined for all real
numbers and satisfies f(8) = 4. ‘

(a) Find all values of x on the open interval 0 < x < 8 for which the function f has a local minimum. Justify
your answer.

(b) Determine the absolute minimum value of f on the closed interval 0 < x < 8. Justify your answer.
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(c) ‘On what open intervals contained in 0 < x < 8 is the graph of f both concave down and increasing?
Explain your reasoning.

(d) The function g is defined by g(x) = (F(x))’. If f(3) = —%, find the slope of the line tangent to the graph
of g at x = 3.
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5. Consider the differential equation % = y? (2x +2). Let y = f(x) be the particular solution to the differential

equation with initial condition f (0) = 1.

(a) Find hm f( ) . Show the work that leads to your answer.

(b) Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate f (%)

T

e

N
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(c) Find y = f(x), the particular solution to the differential equation with initial condition f(0) = —1.
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6. A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

1

(a) Itisknown that f(0) = —4 and that PI(E) = -3, Show that f’(0) = 2.

(®) Ttis known that f(0) = = and £/(0) = £. Find 2,(x)..
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youd this border.
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(¢) The function h has first derivative given by 2'(x) = f(2x). Itis known that A(0) = 7. Find the
third-degree Taylor polynomial for & about x = 0.
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