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1. Find
dy

dx
.

a. y =
(x2 + 2x)5

1 + 2 tan(3x)

b. y = ln
(
x +
√
x2 − 1

)

2. Evaluate lim
x→0

(
1

x
− 1

ex − 1

)
. [Suggestion: Express the limit as a quotient.]



3. Let f(x) =
√
x + 100.

a. Find the linear approximation to the function f at a = 0.

b. Use your answer to part a to estimate
√

99.5.



4. Find an equation of the tangent line to the curve x2 + 4xy + y2 = 13 at the point (2, 1).

5. Suppose that g is a function that is continuous on the closed interval [−3, 5] and differ-
entiable on the open interval (−3, 5). If g(5) = −6 and −1 ≤ g′(x) ≤ 2 for all x, what are
the largest and smallest possible values of g(−3)?



6. A 13 ft tall ladder is resting against a vertical wall, as shown below. If the bottom of the
ladder slides away from the wall at a rate of 6 in/s, how fast is the top of the ladder falling
when it is 5 ft from the ground? [Note: You must define any variables that you introduce,
by either labelling the diagram or stating them explicitly.]



7. Find the absolute extreme values of f(x) = x4 + 4x3 − 20x2 + 1 on the interval [−1, 3].



8. The graph of the first derivative f ′ of a function f is shown below.

a. Find the intervals on which f is increasing or decreasing.

b. Find the x-coordinates of the local extrema of f . Be sure to specify the type of ex-
tremum.

c. Find the intervals on which the graph of f is concave upward or concave downward.

d. Find the x-coordinates of the inflection points of the graph of f .


