
Midterm 1 Exam

Math 125 Fall 2017

Instructions: This is a 50 minute exam. You may not consult any notes or books during the
exam, and no calculators are allowed. Show all of your work on each problem. You may use
the back pages to write your solutions. Clearly indicate if you do.

Name:

Problem Score
1 (10 pts)
2 (10 pts)
3 (10 pts)
4 (10 pts)
5 (10 pts)

Total (50 pts)

1



1. [10 points] Indicate whether the following statements are true or false. If the statement
is false, give a reason or counterexample.

(a) A function is continuous at all points in its domain.

(b) If a function is differentiable everywhere, then it is also continuous everywhere.

(c) If limx→a f(x)g(x) exists, then both limx→a f(x) and limx→a g(x) exist as well.

(d) Suppose f is a function defined on [a, b]. Let N be a number with f(a) < N < f(b).
Then there exists c in (a, b) such that f(c) = N .

(e) If limx→a− f(x) exists and limx→a+ f(x) exists, then limx→a f(x) exists.
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2. [10 points] Consider the following function

f(x) =
x2 + 2x+ 1

x2 − 4
.

Find all vertical and horizontal asymptotes. Give a reason for why they are asymptotes.
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3. [10 points] By using the definition of the derivative, write the equation for the tangent
line of f(x) = x2 + 1 at the point (1, 2).
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4. [10 points] Compute the first derivative for the following functions. You do not need
to simplify.

(a)

f(x) =
sinx(x2 + 1)

x3 + 1

(b)
f(x) = cos2 (sin(x+ 1))
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5. [10 points] A particle moves on a vertical line so that its coordinate at time t is
y = 2

3
t3 − 8t+ 3, t ≥ 0.

(a) Find the velocity and acceleration functions.

(b) When is the particle moving upward and when is it moving downward?

6. [2 points] (Extra Credit) Using techniques from class, compute the following limit.
Remember to show your work.

lim
x→π/2

cos(x)

x− π/2
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