
Math 32 Worksheet 11: Review Name:

This worksheet is intended to help you review for the second in-class exam. It is still your homework
for the week, and should be handed in as usual. You should view these problems as a supplement,
not a substitute, for studying. You should still review class notes, MML problems, old worksheets
and work additional problems.

Graded Portion (I will grade only problems in this section)

1. True or False. Suppose limx→∞
f(x)
g(x) =∞. Then there is no positive real number x0 for which

f(x0) < g(x0). If this is true, say why. If it is false, give a counterexample.

2. Draw a detailed graph of f(x) = x − x1/3 on the interval [−2, 2]. Clearly mark maxima,
minima, and concavity. Show your work for each derivative test to justify your diagram.

3. Find the absolute max and min of the function y = sin(x)x2 on the interval (−2π, π)?

4. Suppose you run a 26 mile marathon in 4 hours. Further, suppose that your speed is not
constant over the course of the marathon. At any point during the race, did your speed
exceed 6.5 miles per hour? Why or why not? Draw a position vs. time graph that illustrates
the situation and your answer.

Ungraded Portion (I will not grade these, they are to help you study)

(A) Compute the following limits

(i) limx→∞(xe1/x − x).

(ii) limx→0+ x
2 ln(5x2).

(iii) limx→∞
(
1 + 1

2x

)x
.

(B) Estimate the intervals on which the graph is concave up and concave down.

(C) Let f(x) = sin(x)/ ln(x). If they exist, find all vertical and horizontal asymptotes.



(D) Show that x2esin(x) grows slower than ex.

(E) Suppose f(x) is a twice-differentiable function and f ′′(x) = (x + 4)(x + 2)(x − 2). On what
intervals is f(x) concave up, on what intervals is it concave down?

(F) Suppose we have 50 square feet of material to construct a cylindrical can with no top. Deter-
mine the dimensions (radius and height) of the can that will maximize the volume it encloses.

(G) Show that the polynomial f(x) = x3 + 5x+ 1 has exactly one real root.
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