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Directions. Answer the questions in the provided
space. Unless noted otherwise, you must show and
explain your work to receive full credit. Put your final

answer in a when appropriate.

This is a closed-book, closed-notes test. Calculators,
computers, etc., are not used. Please put all phones
away.




1. (25 points) Find the indefinite integrals.
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(e) If f(x) and g(x) are differentiable functions, then
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2. (15 pts.) The graph of the derivative f'(x) of a function f(x)
is sketched below. Answer the following questions about the
function f(x).
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(c) State the 1nterva1(s) on which f(x) decreases
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(d) State the locatlons of the relative extrema of f(x).
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(e) State the mterval(s) on Wthh f(x ) is concave down.
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3. (15 pts.) The function f(x) =xIn(x) has domain (0, c0).

(a) Find the critical points of f(x).
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(b) Find the intervals on which f(x) increases.
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(c) Find the intervals on which f(x) decreases.
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(d) State the locatlons of the local maxima of f{x) (1f any).
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(e) State the locatlons of the local minima of f ( ) (1f any)
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(f) State the absolute extrema of f ( ) (1f any) o
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. (10 pts.) Use L’'Hopital’s rule to find the limits.
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5 (15 pts.) Find positive numbers x and y for which xy = 12, and the
sum 2x 4y is as small as possible.
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6. (10 pts.) A spherical balloon is inflated and its volume
increases at a rate of 15 cubic inches per minute. What is the
rate of change of its radius when the radius is 10 inches?
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Sphere formulas: Volume = gnr3 Area = gm‘z



7. (10 pts.) Suppose f(x) is a function for which

f'(x) = % +sin(mx) and f(1) = % Find f{x).
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