




Question 2

The graph of a function f is shown below. Assume f has a vertical asymptote at x = −1.

(a) (6 points) Evaluate each of the following limits. If the limit is ∞ or −∞, specify which. If the limit

does not exist and is not ∞ or −∞, then write DNE.

1. lim
x→3

f(x)

2. lim
x→−3

f(x)

3. lim
x→−1+

f(x)

4. lim
x→−3−

f(x)

5. lim
x→−3+

f(x)

6. lim
x→−1

f(x)

(b) (3 points) For which values (if any) in the interval [−4, 4] is the function f not continuous?

(c) (3 points) For which values (if any) in the interval [−4, 4] is the function f continuous, but not differ-

entiable?

(d) (4 points) On which intervals is the function f decreasing? On which intervals is f increasing?
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Question 4

Let f(x) =
1

x2
.

(a) (12 points) Use the definition of the derivative (that is the limit process) to compute f ′(x). You will

not get any credit unless you use the definition of the derivative.

(b) (4 points) Use part (a) to find the equation of the tangent line to the curve y = f(x) at the point

(1, 1).
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Question 5

The graph y = f(x) is shown below.

(5 points) Sketch the graph of f ′(x) below, using the graph of y = f(x).
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Question 6

For each of the functions f below, compute f ′(x). Do not simplify your answer after applying the differen-

tiation rules.

(a) (2 points) f(x) = 3x2 + 2x− 6

(b) (5 points) f(x) =
2x3 + 4x

x− 2

(c) (5 points) f(x) = 5
√
x(x2 + 3x− 1)

(d) (5 points) f(x) =
3
√
x2 + x+ 1
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Question 7

For each of the functions below, compute its derivative. Do not simplify your answer after applying the

di↵erentiation rules.

(a) (8 points) f(t) =
sin(4t) + tan(t)

t3 � 2

(b) (8 points) g(x) = sin
�
(4x� 3)2

�
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