
Math 234 Spring 2017 Exam 2 Version 1
Wednesday, March 15th, 2017

Name: UIN:

Circle the section you are registered for:

DDA (Artur 9AM) DDB (Artur 10AM) DDC (Lutian 11AM) DDD (Lutian 12PM)

DDE (Shiyu 1PM) DDF (Bill 2PM) DDG (Bill 3PM) DDH

BDA (Paulina 9AM) BDB (Paulina 10AM) BDC (Alessandro 11AM) BDD (Alessandro 12PM)

BDE (Julian 1PM) BDF (Dileep 2PM) BDG (Dileep 3PM) BDH (Julian 10AM)

CDA CDB (Mingyu 11AM) CDC (Dara 12PM) CDD (Mingyu 1PM)

CDE (Dara 2PM) CDF (Shiyu 3PM) CDG (Chris 11AM) CDH

(1) No baseball caps, hoodies, etc. or dark sunglasses. All hats are to be removed.

(2) All bags, purses, jackets, and other personal items should be at the front of the room.

(3) If you have a question, raise your hand and a proctor will come to you. If you have
to use the bathroom, do so NOW. You will not be permitted to leave the room and
return during the exam.

(4) No cells phones, i-Pods, MP3 players. Turn them off now. If you are seen these items
in hand during the exam it will be considered cheating and you will be asked to leave.
This includes using it as a time-piece.

(5) Be sure to print your proper name clearly at the top of this page. Also circle the
section for which you are registered.

(6) If you finish early, quietly and respectfully get up and hand in your exam.

(7) When time is up, you will be instructed to put down your writing utensil, close your
exam and remain seated. Anyone seen continuing to write after time is called will
have their exam marked and lose all points on the page they are writing on.

(8) To ensure that you receive full credit, show all of your work.

(9) Good luck. You have 60 minutes to complete this exam.

Problem 1 2 3 4 5 6
Score
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(1) (25 points) Geraldo’s Groovy Guitar Shop posts flyers around campus to advertise
their weekly guitar lessons for beginners. The number of flyers they post is directly
correlated to the number of people who sign up for one of their weekly classes during
the semester, estimated by the function below.

f(x) = −x3 + 6x2 − 9x + 120
where x is number of flyers posted around campus (in hundreds), and f(x) repre-

sents the number of people who sign up for a class.

(a) (10 points) How many flyers should they post to maximize the number of stu-
dents they get?

(b) (5 points) What is the maximum number of students they get?

(c) (10 points) Does their advertising campaign have a point of diminishing re-
turns?
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(2) (20 points) Stella’s and Stan’s Stilletos manufactures shoes for larger feet in wider
widths. The weekly production at a certain plant is given by the production function

P (x) = (x− 20)2 − 5(x− 23)
where x is the number of workers employed at the plant a week, and P (x) is the

number of shoes manufactured in 1 week (in hundreds).

(a) (3 points) If during a given week there are 25 workers employed, how many
shoes are manufactured?

(b) (5 points) What is the average production per employee the week when there
are 25 employees?

(c) (5 points) Calculate (exactly) how many shoes a week the 26th employee would
produce.

(d) (5 points) Use calculus to ESTIMATE the additional number of shoes per week
the 26th employee would produce.

(e) (2 points)Compare your estimate to your exact calculation, and decide if at
this point the graph of P (x) is concave up or concave down.
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(3) (25 points) The table below describes the function f(x). Assume that any critical
and inflection points the function has are shown in the table.

x f(x) f ′(x) f ′′(x)

-3 -3 3 -1
-2 -2 0 0
-1 0 1 2
0 1 5 0
1 2 3 -1
2 3 0 -2
3 1 -7 -3

(i) (4 points) Find the critical points of f(x)

X =

(ii) (6 points) Write the intervals where f is increasing and decreasing.

f (x) is increasing on =

f (x) is decreasing on =

(iii) (4 points) Idenitfy each critical point as a min, max, or neither.

(iv) (4 points) Find the inflection points of f .

X =

(v) (6 points) On which intervals is f concave up and concave down?

f (x) is concave up on =

f (x) is concave down on =

(vi) (1 point) Does this graph have a point of diminishing returns? If yes, where?
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(4) (10 points) In each situation below, circle the curve that matches the description.

(a) (2 points) f ′(x) is postive AND f ′′(x) is negative

(b) (2 points) f ′(x) is negative AND f ′′(x) is negative.

(c) (3 points) Scientists have detected a slowdown in the rate at which chemicals
that deplete the earth’s protective ozone layer are accumulating in the atmo-
sphere.

(d) (3 points) The rate of violent crimes in a city continues to decrease, but at a
slower rate than in previous years.
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(5) (20 points) Compute the derivative of the following functions. Show your work each
time you use a rule for derivatives.

(a) (7 points) f(x) = x5 ∗ 5x − ex
3

(b) (7 points) g(x) = ln(x2 + 1) − log7(7x
7)

(c) (6 points) h(x) =
x + 1

x2 + 1
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(6) (BONUS - EXTRA CREDIT)

Compute the derivative of f(x) =

√
ln
(

(x4 + 2x3)x
2+3x+5

)
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