
Math 118 Final Exam
December 13, 2014

Directions. Fill out your name, signature and student ID number on the lines below right now,
before starting the exam! Also, check the box next to the class for which you are registered.

You must show all your work and justify your methods to obtain full credit. Simplify your
answers. Fractions should be written in lowest terms but you need not evaluate expressions such as
ln 5, e0.7, and

√
3. Do not use scratch paper; use the back of the previous page if additional room

is needed. Cell phones must be powered off and put away. No calculators are allowed, but you may
use the sheet of notes that you brought with you. This may be no more than one sheet of 81

2
× 11

paper. You may have anything written on it (on both sides), but it must be written in your own
handwriting. Remember, USC considers cheating to be a serious offense; the minimum penalty is
failure for the course. Cheating includes “straying eyes” and failing to stop writing when told to do
so at the end of the exam.

GOOD LUCK!

Name (please print):

Signature:

Student ID:

9–10 MWF (Haskell) 11–12 MWF (Johnson) 1–2 MWF (Yildirim)

9–10 MWF (Johnson) 12–1 MWF (Zhao) 1–2 MWF (Appel)

10–11 MWF (Haskell) 12–1 MWF (Appel) 2–3:15 MW (Zhao)

Do not write on this page below this line!

1 (20 pts) 7 (10 pts)

2 (15 pts) 8 (20 pts)

3 (20 pts) 9 (15 pts)

4 (20 pts) 10 (20 pts)

5 (20 pts) 11 (20 pts)

6 (20 pts)

200 points total



Problem 1.

a) Calculate the following limits. If a limit is infinite, indicate whether it is +∞ or −∞. If it
otherwise does not exist, write ‘does not exist.’

i) lim
x→1+

ln
(
ex − x + x2

)

ii) lim
x→+∞

(√
x2 + 3x− x

)

iii) lim
x→1

x2 + x− 2

x2 − 1

b) For what value(s) of A is the function f given below continuous everywhere?

f(x) =

{
1− 3x x < 4
Ax2 + 2x− 3 x ≥ 4



Problem 2. Consider the curve defined by the equation

xexy = 5 + y.

a) Find
dy

dx
. Your answer will be in terms of both x and y.

b) Find an equation for the tangent line to the curve at the point (5, 0).



Problem 3. Shown below are the graphs of five functions.

(1) (2) (3)

(4) (5)

For each function above, choose which one of the graphs below is the graph of its derivative. Each
graph (below) can be used once, more than once, or not at all. Fill in your answers in the table.

A B C

D
E

F

Function Derivative

(1)

(2)

(3)

(4)

(5)



Problem 4. The revenue R (in millions of dollars) of a local TV news program is a function of its
rating p in points. The graph below shows a sketch of R as a function of p. Presently p = 4.5,
R = 9.4 and

dR

dp
= 2.6.

-
p

6
R

9.4

4.5

a) Which of the following statements most closely describes what the value of the derivative
dR/dp tells us about R as a function of p?

(1) The program is presently receiving 2.6 million dollars in revenue.
(2) The program’s revenue is increasing at the rate of 2.6 million dollars per day.
(3) If the program’s rating increases then its revenue will increase at the rate of 2.6 million

dollars per point increase in the rating.
(4) If the program’s revenue increases then its rating will increase at the rate of 2.6 points

per million dollar increase in its revenue.

Write your answer in this box:

b) Estimate the value of R when p = 5.

c) Is your estimate in b) an overestimate or underestimate of the true value? Explain.

d) The program is airing a controversial series on abortion and as a result its rating is falling
at the rate of 0.2 points per day. How fast is its revenue decreasing? Remember to include
units in your answer.



Problem 5. A carpenter has been asked to build an open box with a square base. The sides of
the box will cost $3 per square meter, and the base will cost $4 per square meter. What are the
dimensions of the box of greatest volume that can be constructed for $48?



Problem 6. Consider the function f given below. The first and second derivatives of f are also
provided (you do not need to check them).

f(x) =
x

x2 − 1
f ′(x) = − x2 + 1

(x2 − 1)2
f ′′(x) =

2x(x2 + 3)

(x2 − 1)3

a) Find all vertical asymptotes of f . If there are none, write ‘none.’

b) Find all horizontal asymptotes of f . For each one, indicate if it’s an asymptote as x goes to
+∞ or an asymptote as x goes to −∞ (or both). If there are no asymptotes, write ‘none.’

c) Find all the intervals where f is increasing. If there are none, write ‘none.’

d) Find the x and y coordinates of all critical points of f and classify each as a local maximum,
a local minimum, or neither. If there are no critical points, write ‘none.’

e) Find all the intervals where f is concave up. If there are none, write ‘none.’



Problem 7. In the 10 days since the end of class, Chinmaya has been drinking coffee at a rate of

1 +
t

5
+

3t2

100
cups per day, where t is the number of days since the end of class. How many cups total did
Chinmaya drink in this period of time?



Problem 8. Evaluate the following definite and indefinite integrals.

a)

∫
x√
x + 1

dx

b)

∫ e

1

x lnx dx



Problem 9. The current I (measured in amps) in a circuit depends on the the voltage v (measured
in volts) and the resistance r (measured in ohms) according to the formula

I =
v

r
.

a) Find
∂I

∂v
and

∂I

∂r
.

b) Currently the voltage is 20 volts and is decreasing at the rate of 2 volts per minute and the
resistance is 50 ohms and is increasing at the rate of 10 ohms per minute. How fast is the
current changing? Remember to include units in your answer.



Problem 10. Consider the function f defined by

f(x, y) = −x4 − 32x + y3 − 12y + 7.

a) Find all the critical points of f .

b) Classify each critical point that you found in part a) as a relative (or local) maximum, a
relative (or local) minimum, or saddle point.



Problem 11. Compute the double integral ∫∫
R

yexy dA

where R is the rectangle defined by 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1.


