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Math 141: Calculus I
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Spring 2011

Test 2 (Version 2)

Put only your name on the test sheet. Use the blank paper provided to
show all your work and answers. You must show your work to receive credit.

1. Find dy
dx

for each equation. You do not need to simplify your answer.

1a.

y =
cos(3x)

4
√

x3

1b.
y =

(
sin

(
ln(2x)e3x

))3

2. Compute each limit. If a limit is of indeterminate form, specify the
form.

2a.

lim
x→0

sin x− x

x3

2b.

lim
x→∞

x2

ex

3. A kite 100 feet above the ground moves horizontally at a speed of 8
feet per second. At what rate is the angle between the string and the
horizontal changing when 200 feet of string has been let out?

4. Read each statement closely. If it is always true, give a short argument
why it is true. If it is not always true, give a rough sketch of a function
and explain how it demonstrates the statement might fail. (You do not
need to give the equation of any function you use.)

4a. Suppose f is continuous and differentiable on the closed interval [1, 3].
If f(1) = 2 and f(2) = 8, then there is some number c between 1 and
3 such that f ′(c) = 3.
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4b. Suppose f is defined only on the closed interval [1, 2]. If f has a single
critical point, then f attains its global maximum or minimum at that
point.

4c. If f ′′(0) = 0, then f has an inflection point at x = 0.
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5. Address each of the items below for the function f(x) = x
√

2− x2.
For each item, clearly state your findings; do not leave them hidden
in tables or equations for me to interpret. For example, you should
conclude item A by saying “The domain of f is . . . ”.

A. Domain

B. x- and y-Intercepts

C. Symmetry (about y-axis or about origin)

D. Vertical and Horizontal Asymptotes

E. Intervals of Increase and Decrease

F. Local Extrema (tell whether each is a local maximum or minimum)

G. Concavity and Inflection Points

H. Careful Sketch of the Graph (label asymptotes, intercepts, local extrema,
and inflection points)
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