
Math 155 Exam 2: VERSION A Fall 2018

NAME:

SECTION: TIME:

INSTRUCTOR:

Instructions: Put your CSU ID number carefully on the scantron. Bubble Version A on
scantron. Answer all multiple choice on scantron. You will get your scores on multiple choice
from Zip Strips after the test.

The exam is closed book and closed notes. You may use an approved calculator, but be
sure to clearly show your work on each problem for full credit. Work that is crossed out or
erased will not be graded. If you need scratch paper ask for some from the proctor. Turn in
any scratch paper that you use during the exam. You will have one hour and 50 minutes to
work on the exam.

Problem Points Score

1 14
2 9
3 9
4 5
5 8
6 8
7 5
8 8
9 6
10 4
11 4
12 4
13 4
14 4
15 4
16 4

Total 100

CONFIDENTIALITY PLEDGE

I agree that I will not share any information, either specific or general, about the problems
on this examination with any other person until the exams have been returned to us in class.

(Signature)



1. (14 points) Compute the derivatives of the following functions. You do NOT need to simplify
your answer. Use parentheses to indicate multiplication where appropriate, and make
sure that your notation is correct.

(a) f(x) = ln(x) + 4x3

(b) p(x) = (mx + b) cos(x) where m and b are constants.

(c) f (x) = esin(x)

(d) r(x) = ex

x2+x
7
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2. Consider the discrete time dynamical system xt+1 = 1.2xt(1− xt).

(a) (3 points) Algebraically find all of the equilibrium for the DTDS.

(b) (3 points) Is the non-zero equilibrium stable or unstable? Justify your answer
using the Stability Theorem. To get full credit you have to explicitly use the
Stability Theorem.

(c) (3 points) Use a graphical method to check your answer for part a. Clearly label
axis. Make it clear how the graph is being used to check part a.
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3. (9 points) Consider the logistic model.

xt+1 = rxt(1− xt)

(a) Assume parameter r is greater than 0.
What condition on r guarantees that the equilibrium x∗ = 0 is stable?
Justify your answer with the Stability Theorem. Use correct notation in your
work.

(b) Find the positive, non-zero equilibrium in terms of parameter r. After you find
the equilibrium in terms of r indicate which values of r make it positive.

(c) For what values of r is the non-zero equilibrium stable? Justify your answer with
the Stability Theorem.
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4. (5 points) Solve the following inequality:

|5− x| > 3

Suggested way to check: Graph your solution on a number line and check if the values
you shaded make the inequality true.(Not required.)

5. (8 points) A population of aliens with unlimited resources grows according to the
following model (t stands for time):

P (t) = 100eln(1.02)t

a) What is the rate of change of the alien’s population with respect to time?

b) As time passes, is the rate of change of the alien’s population increasing or
decreasing? Justify using any method.
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6. (8 points) Consider the discrete-time dynamical system

Tt+1 = 2(1− Tt)Tt − hTt

describing a population of fish being harvested at rate h, where 0 ≤ h ≤ 1.

(a) Find the nonzero equilibrium population T ∗ as a function of h.

(b) The equilibrium harvest is given by P (h) = hT ∗, where T ∗ is the equilibrium
you found in part (a). Find the value of h that maximizes P (h) on the interval
0 ≤ h ≤ 1. Use any method to justify answer(including calculator).
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7. (5 points) The following graph shows a function f(x) and its first and second
derivatives. Clearly label f(x), f ′(x) and f ′′(x) on the graph.

8. (8 points) Draw graphs of functions with the following properties. Label axis.

a) The function has a positive derivative for all values of x. The derivative is decreasing
for all values of x.

b)The function has a negative derivative for all values of x. The derivative is decreasing
for all values of x.
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9. (6 points) The trachea contracts during a cough to increase the velocity of air. The
velocity of air is modeled by

v(r) = c(r − 165)r2

r is a positive variable that represents the radius of the trachea during a cough. c is a
negative constant.

Find the value of r that maximizes the velocity, v(r). Justify that for this value of r,
v(r) is maximized, using derivatives.
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Answer the multiple choice questions on the Scantron form.

10. (4 points) Consider the graph of f(x) below.

The derivative, f ′(x), changes from negative to positive at:
a) x = 1
b) x = 2
c) x = 1.5
d) x = 0
e) x = 0.75

11. (4 points) Consider the graph of the derivative, g′(x) below. Consider the interval
x = 0 to x = 6.

As x increases, when does the value of the function g(x) increase?

a) The function g(x) does not increase on that interval.
b) The function g(x) is increasing for all values of x on that interval.
c) The function g(x) is increasing on the interval 0 < x < 5.
d) The function g(x) is increasing on the interval 5 < x < 6.
e) The function g(x) is increasing on the interval 1 < x < 2.
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12. (4 points) Consider the following graph of the world population growth rate. A growth
rate of 2% means that the population at the end of one year is 1.02 times as large
as the population at the beginning of the year. The graph after 2018 is a model of
what a group of scientists predicts will happen. Which of the following statements are
consistent with the scientists’ prediction?

a) From 2018 to 2040 the world population will decrease.
b) From 2018 to 2040 the world population will increase.
c) From 2018 to 2040 the rate of change of the world population will decrease.
d) Both A and C.
e) Both B and C.

10



13. (4 points) The graph of the derivative of the function g is shown below. Where does
g(x) have a relative(local) minimum on the interval −2.5 ≤ x ≤ 2?

A) x = 1 and x = −1.6
B) x = 1
C) x = −1
D) x = −2.5 and x = −1
E) x = −2

14. (4 points) The graph of y = f(x) is given below.

The value of the derivative, f ′(x), at x = 0.5 is:

A) Positive
B) Negative
C) Undefined
D) Zero
E) Not enough information.
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15. (4 points) The graph of a function f is shown in the figure below. The function f has
a first and a second derivative for all values of x. Which of the following is true?

A) f(1) < f ′(1) < f ′′(1)
B) f(1) < f ′′(1) < f ′(1)
C) f ′(1) < f(1) < f ′′(1)
D) f ′′(1) < f(1) < f ′(1)
E) f ′′(1) < f ′(1) < f(1)

16. (4 points) Estimate the slope of the function at the point shown. See below. The x
and y axes are scaled identically.

A) The slope is approximately 3
7

B) The slope is approximately 4
5

C) The slope is approximately 3

D) The slope is approximately 1
20

E) The slope is approximately 5
3
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