
MAT 161-01—Exam #1—9/21/10

Name:

Calculators are NOT allowed. You must show all work using correct mathematical notation
in order to receive credit.

1. (20 points) Evaluate each of the following limits using the methods discussed in class.
Do not rely on numerical estimation.

(a) lim
x→3

x2 − x− 6

x2 − 9
(b) lim

x→4

x− 4√
x− 2

(c) lim
x→0

sin 2x

x cos 5x
(d) lim

x→2

1− x

1 + x



2. (20 points) Consider the function y = f(x) graphed below.
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(a) Evaluate each of the following quantities. If a quantity does not exist, say so.
Explanations are not required.

(i) lim
x→0+

f(x) (ii) f(4)

(iii) lim
x→4+

f(x) (iv) lim
x→5

f(x)

(b) What is the average rate of change of f over the interval [1, 4]?

(c) What is the instantaneous rate of change of f at x = 2?
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3. (20 points) Consider the function

f(x) =

{
x2 + 5 if x < 2

3x+ 4 if x ≥ 2
.

(a) Evaluate each of the following, or state that it does not exist.

(i) f(2) (ii) lim
x→2−

f(x)

(iii) lim
x→2+

f(x) (iv) lim
x→2

f(x)

(b) Is f continuous at x = 2? Justify your answer using the results of part (a).

(c) Is f differentiable at x = 2? Why or why not?
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For the problems on this page, you may use shortcut methods for computing derivatives.

4. (5 points) Find the derivative of the function f(x) = 6x−3 + 3e7 + x.

5. (15 points) An object’s position along a straight line is given by s(t) = 8
√
t, where s

is measured in feet and t is measured in seconds.

(a) Calculate the object’s average velocity over the interval [1, 4].

(b) Calculate the object’s instantaneous velocity at t = 4.
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6. (20 points) Consider the function f(x) = 3x2 + 5x.

(a) Use the definition of the derivative in terms of a limit to calculate f ′(1). No
credit will be given for shortcut methods, and you must use correct limit notation
in your solution.

(b) Find the equation of the tangent line to the curve at the point (1, 8). If you could
not do part (a), you may apply shortcut methods to do this part of the problem.
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