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INSTRUCTIONS: There are seven
problems. The point value for each
problem is listed with the problem.
There are no notes, or books allowed
and no calculator is allowed. Illicit
use of a calculator, smart phone,
tablet, device that runs apps, or
hand written notes will result in a
grade of zero on this exam and may
result in removal from this class. To
receive full credit, you must clearly
justify your answer and use proper
notation.



(1) (15 points) A polynomial f has the given second derivative.

f"(z) =2(x — 1)*(z +4)(z — 5).

Determine the intervals on which f is concave up and the intervals on which f is concave down.
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(2) (15 points) Suppose f is a rational function with domain {x | x # 4} and whose first derivative
is

ey = "D

(a) Find all critical numbers of f. (Remember to consider the domain.)
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(b) Determine the intervals on which f is increasing and the intervals on which f is decreasing.
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(3) (10 points) For the given function and the specified interval, find the value of c that satisfies the
conclusion of the Mean Value Theorem.

f(z) =cosz +sinx on [O,g]
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(4) (15 points) Let f(z) = /x — 7 for x > 0. Find the critical number of f and classify it as a
local maximum or a local minimum.
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(5) (15 points) A particle moves along the x-axis so that its acceleration at time ¢ is given by

a(t) = 12t* — cos(t), m/sec?.

At time ¢t = 0, the velocity v and position s of the particle are known to be

v(0) =1m/sec and s(0) =0m

Determine the position s(t) of the particle for all ¢ > 0.
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(6) (15 points) A closed rectangular box with a square base is to be constructed out of metal. The
material for the top and bottom (the square sides) costs $2.00 per square inch, and the material for
the remaining four sides costs $1.00 per square inch. The box must have a volume of 16 cubic
inches. Find the dimensions of the box that will minimize the cost of material.
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(7) (15 points) The graph of the function f has two horizontal asymptotes. Find the equations of
the horizontal asymptotes.
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