
Math 118 Final Exam
December 19, 2012

Name (please print):

Signature:

Student ID:

Directions. Fill out your name, signature and student ID number on the lines above 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. Write
your final answers in the boxes provided.

• Simplify your answers. Any fraction should be written in lowest terms. You need not evaluate
expressions such as ln 5, e0.7 or

√
118.

• Do not use scratch paper; use the back of the previous page if additional room is needed.

• No calculators are allowed. Turn off your cell phone.

• 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.

Berger (9–10 MWF) Tiruviluamala (1–2 MWF)

Berger (11–12 MWF) Tiruviluamala (2–3 MW)

Crombecque (11–12 MWF) Zuev (11–12 MWF)

Crombecque (12–1 MWF) Zuev (12–1 MWF)

1 (15 pts) 6 (20 pts)

2 (20 pts) 7 (20 pts)

3 (15 pts) 8 (20 pts)

4 (30 pts) 9 (20 pts)

5 (20 pts) 10 (20 pts)

200 points total



Problem 1 (15 points). Calculate each of the following limits or show that it does not exist. If the
limit is infinite, indicated whether it is +∞ or −∞.

(a) lim
x→−∞

2 + 2x2 + x3

1− 3x3

(a)

(b) lim
x→1+

2x− 2

1−
√
x

(b)

(c) lim
x→0+

2 ln

(
1 +

1

x

)

(c)



Problem 2 (20 points).

(a) Let x and y satisfy the equation: 2(x2 − y2) = xy − 1. Find the derivative
dy

dx
.

dy

dx
=

(b) Find the equation of the tangent line to the curve 2(x2 − y2) = xy − 1 at the point (1, 1).

Equation of the line:



Problem 3 (15 points). Use logarithmic differentiation to find the derivative of the following
function:

f(x) =
ex−2

√
x2 + 3

(x6 + 6x)
1
6

f ′(x) =



Problem 4 (30 points). Consider the following function:

f(x) =
x2

x2 + 9

Its first and second derivatives are given below:

f ′(x) =
18x

(x2 + 9)2
, f ′′(x) =

−54(x2 − 3)

(x2 + 9)3

Fill in all of the information about the graph of f(x) below. Do not leave anything blank. If there
are none, write “none.”

(a) Write the equations of the vertical and horizontal asymptotes of f(x), if any.

(a) Ver.: Hor.:

(b) Determine the intervals where f(x) is INCREASING.

(b)

(c) Find the x- and y-coordinates of the local maxima and minima of f(x), if any.

(c) min : max:



Problem 4 (continued).

f(x) =
x2

x2 + 9
, f ′(x) =

18x

(x2 + 9)2
, f ′′(x) =

−54(x2 − 3)

(x2 + 9)3

(d) Determine the intervals where f(x) is CONCAVE DOWN

(d)

(e) Find the x- and y-coordinates of the inflection points, if any.

(e)

(f) Sketch the graph of f(x). Your graph should clearly show all the information you found in
parts (a)–(e).



Problem 5 (20 points). The cost (in THOUSAND of dollars) to produce q units is given by

C(q) = 1000 + q3 − 10q2

(a) Assuming that 10 units are currently produced, use approximation by increments to ESTI-
MATE the cost generated by the 11th unit.

The 11th unit costs about:

(b) If currently producing 10 units, use approximation by increments to ESTIMATE how many
units should actually be produced if you want to DECREASE the total cost of production
by $400, 000 (recall that the cost function is measured in thousand of dollars)?

q =



Problem 6 (20 points). Evaluate the following indefinite and definite integrals:

(a)

∫
x2 − xex +

√
x− 1

x
dx

(a)

(b)

∫ 1

0

x2e2xdx

(b)



Problem 7 (20 points). Let f(x) = (x− 1)4 and g(x) = (x− 1)5.

(a) Find the x-coordinate of all points of intersection of the graphs of f(x) and g(x).

(a)

(b) Find the area of the region R between the graphs of f(x) and g(x).

(b) Area=



Problem 8 (20 points). We put 400 students in a classroom and make them do a 2-hour calculus
exam. The temperature T of the room (in ◦F) is increasing at rate

T ′(x) =
10

(2x+ 1)2
, x hours after the start of the exam.

The temperature at the beginning of the test is 70◦. Find T (x) and use this to find the temperature
at the end of the exam.

Tend



Problem 9 (20 points). Let f(x, y) = x2 − 6xy + y3.

(a) Find all the critical points of f(x, y).

(a) Critial points:

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

(b)



Problem 10 (20 points). Evaluate the following double integral:∫ 1

0

∫ 1

0

2x3ex
2ydydx


