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1. Find dy
dx

for each of the following.

1a.
y = ln(x)

√
x2 + 1

1b.
xy4 + x2y = x+ 3y

1c.
y = esin(2x)

1d.

y =
sec(2x)

1 + tan(2x)

2. A particle moves on a vertical line so that its coordinate at time t is
y = t3 − 12t+ 3 for t ≥ 0.

2a. Find the velocity and acceleration functions.
2b. When is the particle moving upward and when is it moving downward?
2c. Find the distance that the particle travles in the time interval 0 ≤ t ≤ 3.
2d. When is the particle speeding up? When is it slowing down?

3. The volume of a cube is increasing at a rate of 10 cubic centimeters per
minute. How fast is the surface area increasing when the length of an
edge is 30 cm?

4. Find the local and global extreme values of each function on the given
interval.

4a.
f(x) = x3 − 6x2 + 9x+ 1 on [2, 4]
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4b.
f(x) = x

√
1− x on [−1, 1]

5. Evaluate each limit. (Before applying L’Hospital’s Rule, make certain
that the limit is in one of the indeterminate forms.

5a.

lim
x→0

tan(πx)

ln(1 + x)

5b.
lim
x→0+

x2 lnx

5c.

lim
x→0

sin(2x)

x2 + 1

6. Give all of the following information for the function f(x) = 1
1−x2 .

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)

7. Discuss each of the following.

7a. When looking for global extrema on a closed interval, what kinds of
points should we check? Sketch an example of a function that has a
global maximum at each of these kinds of points.
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7b. State Rolle’s Theorem and the Mean Value Theorem. What can go
wrong if you drop the condition of continuity? What can go wrong if
you drop the condition of differentiability?

7c. State the Increasing/Decreasing Test. Explain why it works.

7d. State the First Derivative Test. Explain why it works. What can go
wrong if you drop the condition of continuity?

7e. State the Concavity Test. Explain why it works.
7f. State the Second Derivative Test. Explain why it works.

7g. Give an example of a function whose second derivative is zero at a
point, but that point is not an inflection point.
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