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e Please check that your exam contains 4 problems.
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e If you use a guess-and-check method when an algebraic method is available, you may not
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1. (16 points) The Total Revenue and Total Cost (both in thousands of dollars) for selling
q thousand Items are given by the functions:

TR(q) = —25¢> +1250¢  TC(q) = ¢° — 60¢> + 601¢ + 10.

(a) Use the derivative rules to write out the formulas for Marginal Revenue and Marginal
Cost.

MR(q) =
MC(q) =

(b) Determine the quantity that maximizes profit.

ANSWER: ¢ = thousand Items

(c) Give the longest possible interval of quantities for which MR is at least $100 but no
more than $250.

ANSWER: from ¢ = toq = thousand Items
(d) For what quantity is Total Revenue greatest?

ANSWER: ¢ = thousand Items

(e) Give the longest interval on which Marginal Cost is decreasing.

ANSWER: from ¢ = toq = thousand Items
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2. (16 points) Suppose the distance vs. time function for a car is given by
D(t) = —3t* + 150t.
(Distance is measured in feet, time in seconds.)

(a) Write out the formula for the average speed of the car from time ¢t = 5 to time ¢t = 5+h.
Simplify your answer as much as possible.

ANSWER:

(b) Use the derivative rules to find a formula for the car’s instantaneous speed at time t¢.

ANSWER:
D(t)

(c) The car’s average trip speed at time ¢ is —~. Compute the car’s average trip speed

at the instant its instantaneous speed is 87 feet per second.

ANSWER: feet per second

(This problem continues on the next page.)
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There is a second car whose distance vs. time is given by the function E(t). We don’t have
a formula for E(t), but we know that

10h

Em+h) = Em) = o T

(d) Find an interval, starting at ¢ = 1, over which the second car travels exactly 4 feet.

ANSWER: fromt=1to t =

(e) Find the formula for E'(m).

ANSWER: E'(m) =
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3. (8 points) Use the derivative rules to compute the derivative of each of the following functions.

5
(a) !7J—37\/5—\/~’E
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4. (10 points)

Two balloons, A and B, are rising and falling.
The graphs at right show the rate of ascent
of the two balloons. The rate of ascent func-
tions are:

a(t)

rate of ascent

a(t) = —t* + 6t +7

b(t)

(a) When is balloon A rising the fastest?

ANSWER: t =

(b) When is balloon A at its highest altitude?

ANSWER: t =

(¢) When is balloon B at a higher altitude: at ¢t = 3 or t = 47 Explain.
ANSWER: (circle one) t=3 t=4
EXPLANATION:



