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1) The figure to the right shows the graph of the velocity of a particle

moving along the x-axis as a function of time. If the particle is at the A g

origin when t = 0, then which of the marked points is the particle . c t

furthest from the origin? .\ E
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4) The average value of the fungtion f(x) = cos (—1- x |on the closed interval {-4, 0] is )
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5) Let R{t) represent the rate at which water is leaking out of a tank, where t is measured in hours. Which of the
following expressions represents the total amount of water in gallons that leaks out in the first three hours?
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6) Suppose that f{x) is an even function and let If(x)dx =S and If(x)aix =1. What is If(x)d‘c ?
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7} As shown in the figure to the right, the function f(x} consists of s
a line segment from (0, 4} to (8, 4) and one-quarter of a circle with
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a radius of 4. What is the average {mean) value of this function

on the interval [0, 12]? (calc.)
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8) If f is the function defined by f(x) = Ix* +4x and g is an antiderivative of f such that g{5) = 7, then g(1) = (calc.)
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9) if f and g are continuously differentiable functions defined for all real numbers, which of the following definite

integrals is equal to f(g(4)) - f(g{2))?
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10) If the substitution u = v x —1 is made, the integral I
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2013 Free Response Question 1 {calc.)
On a cenain workday, the rate, in tons per hour, at which unprocessed gravel arrives at a gravel processing plant

is modeled by G(1) =90 + 45 cos[-%). where  1s measured in hours and 0 = ¢ £ 8. At the beginning of the

workday (¢ = 0), the plant has 300 tons of unprocessed gravel. During the hours of operation, 0§ =1 < 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 operation on this
workday.

{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 js the maximum amount of unprocessed gravel at the plant during the hours of operation on this
workday? Justify your answer.
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