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You must show your work for all but “short answer” questions.

No calculators or other aids are permitted for this test.

There are 100 points available for this test.

Problems are printed on both sides of the test, except for the last page.

1. (12 pts.) State the definition of “derivative function.”
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Use the definition to find f'(x) for f(x)=+/x +5. No credit will be given for any
other method of finding the derivative.
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NOTE: For all further questions on this test, you may use the derivative rules to find
any needed derivatives.

2. (6 points) Given f(x)=x> -5, show that the line tangent to the graph of fat the
point (2, 3) is parallel to the line tangent to the graph of f at the point (-2, -13).
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3. (31 points). For each of the following functions, use the derivative rules to find

the derivative. DO _NOT SIMPLIFY!!!
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4. (8 points)
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(a) Atwhich values in the domain of f is f not differentiable? Justify your answer. '
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5. (10 points) Given equation xzy3 +2x-7=
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6. (11 points) Jack has hired Jill to get rid of the ants in his apartment building. Jill
has devised a treatment that she claims will fix the problem . within thirty days.
She estimates that the number N of ant nests present at time t days from now is

given by the function N(f) = —£> +20¢ +290. The answers to questions (b) and (c)
below require units of measure.

(a) What is the current quantity of ant nests?
N(o) = 290 nests

(b) What is the average rate of change in the quantity of nests from day 5 to
day 20 of treatment?
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(c) What is the rate of change of the quantity of nests on day 25?

N'(£) = -2t +20
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(d) IfJill’s estimate is correct, will the ants be gone within thirty days?
Support your answer.

N(20): - 900 +660 +296 =-/0
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8. (7 points) Suppose g(x) = xe*.
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9. (10 points) Itis estimated that when the circulation of a certain newspaper is x
thousand, the annual advertising revenue received by the newspaper will be

R(x) = %xz + 3x +160 thousand dollars. The circulation of the paper is currently

10,000 (x = 10) and is increasing at a rate of 2,000 per year. At what rate will the
advertising revenue be changing, with respect to time, three years from now?
Include proper units of measure in your answer.
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