
NAME: Panther ID:

Exam 3 - MAC 2311 Spring 2014

Important Rules:

1. Unless otherwise mentioned, to receive full credit you MUST SHOW ALL YOUR WORK. Answers which are
not supported by work might receive no credit.
2. Please turn your cell phone off at the beginning of the exam and place it in your bag, NOT in your pocket.
3. No electronic devices (cell phones, calculators of any kind, etc.) should be used at any time during the exami-
nation. Notes, texts or formula sheets should NOT be used either. Concentrate on your own exam. Do not look at
your neighbor’s paper or try to communicate with your neighbor.
4. Solutions should be concise and clearly written. Incomprehensible work is worthless.

1. (8 pts) For each of the following, fill in the blanks with the most appropriate words or expressions:

(a) If f ′(x) = 0 for all x ∈ (a, b), then f(x) is on the interval (a, b).

(b) If f(x) is continuous on the interval [a, b] and f(a) ≥ f(x) for all x ∈ [a, b],
then the point x = a is an for the function f(x) on the interval [a, b].

(c) A polynomial function of degree 4 can have at most inflection points.

(d) If f ′(x0) = 0 and f ′′(x0) < 0, then x0 is a for the function.

2. (12 pts) A particle moving along a straight line is accelerating at a constant rate of 5 m/s2. Find the initial
velocity if the particle moves 60 m in the first 4 s.



3. (14 pts) (a) (5 pts) State all indeterminate forms for limits.

(b) (9 pts) Compute lim
x→0

(cosx)
1
x2

4. (12 pts) Find the absolute maximum/minimum (if they exist) for the function f(x) = x+ 1
x when x ∈ (0,+∞).



5. (20 pts) Find each indicated antiderivative :

(a)

∫
(5 sinx+

2√
1− x2

− 1

3x
) dx (b)

∫
x sec2(7x2) dx

(c)

∫
x
√

2x− 1 dx



6. (20 pts) Draw the graph of the function f(x) = 2x2+1
x2−1 . Make sure that your work includes these steps.

(a) Determine the domain of the function.

(b) Find eventual vertical asymptotes and determine the behavior of the graph towards the vertical asymptotes
(the one-sided limits).

(c) Find eventual horizontal asymptotes.

(d) Find the critical point(s). Using a sign chart for the derivative, determine the intervals over which the function
is increasing and the intervals over which is decreasing.

(e) Using the results obtained in parts (a)- (d), draw the graph of the function labeling any eventual asymptotes
and the coordinates of the critical point(s).

Note: The analysis of the second derivative and finding inflection points is not required. In case you are in
doubt about your graph and you need the second derivative to confirm concavity of your graph, here is the second

derivative f ′′(x) = −6(3x2+1)
(x−1)3(x+1)3 .



7. (12 pts) In the picture, point A has coordinates (6, 0), point B has coordinates (0, 8). A variable point P on the
segment AB is projected on the coordinate axes to determine (variable) points M and N . Find the coordinates of
the point P so that the rectangle OMPN has the largest possible area.

8. (12 pts) (a) (6 pts) State the Mean Value Theorem.

(b) (6 pts) Use the Mean Value Theorem to show that

| sin a− sin b| ≤ |a− b| , for any real values a, b.


