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1. A ladder 10 ft long rests against a vertical wall. The bottom of the ladder begins to slide
away from the wall at a rate of 1 ft/s.

a. Draw a diagram that describes this situation at any time t.

b. Write down a relationship between the distance from the base of the ladder to the wall
and the angle between the ladder and the ground. Be sure to define any variables that
you introduce!

c. How fast is the angle between the ladder and the ground changing when the bottom of
the ladder is 8 ft from the wall?



2.

a. Use a linear approximation to estimate (2.001)5.

b. Is your estimate from part (a) too large or too small? Be sure to justify your answer.



3. Find the absolute maximum and minimum values of the function q(x) = ex3
−12x on the

interval 0 ≤ x ≤ 3.



4. Show that the equation x3 − 15x + 1 = 0 has exactly one solution in the interval [−2, 2].



5. Let h(x) = x(x + 3)1/3.

a. Find the critical numbers of h.

b. Determine if h has a local maximum, local minimum, or neither at each of the critical
points found in part (a).



6. The graph of the derivative f ′ of a continuous function f is shown below.

In parts (a) through (d) you do not need to justify your answers.

a. On what intervals is f increasing or decreasing?

b. At what values of x does f have a local maximum or minimum?

c. On what intervals is f concave upward or downward?

d. State the x-coordinate(s) of the point(s) of inflection on the graph of f .



7. Evaluate the following limits.

a. lim
x→0

tanx

x − x2 + x3

b. lim
x→∞

x1/x

c. lim
x→0+

xe1/x



8. If f(θ) =
sin θ

2 + cos θ
then

f ′(θ) =
2 cos θ + 1

(2 + cos θ)2
,

f ′′(θ) =
2(cos θ − 1) sin θ

(2 + cos θ)3
.

Use these facts to carefully sketch the graph of f . Indicate all asymptotes, local and global
extrema, and inflection points.
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