
Math 118 Final Exam
December 14, 2013

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. 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, and

√
3. Do not use scratch paper; use

the back of the previous page if additional room is needed. 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.

Name (please print):

Signature:

Student ID:

9–10 MWF (Fulman) 12–1 MWF (Murfet) 1–2 MWF (Haskell)

10–11 MWF (Ross) 12–1 MWF (Suen) 1–2 MWF (Ross)

11–12 MWF (Suen) 12–1 MWF (Haskell) 2–3:15 MW (Tiruviluamala)

Do not write on this page below this line!

1 (20 pts) 6 (20 pts)

2 (20 pts) 7 (20 pts)

3 (20 pts) 8 (20 pts)

4 (20 pts) 9 (20 pts)

5 (20 pts) 10 (20 pts)

200 points total



Problem 1. Calculate the following limits. If the limit is infinite, indicate whether it is +∞ or −∞.

a) lim
x→2

x− 2

x2 − 7x+ 10

a)

b) lim
x→5−

e
1

x−5

b)

c) lim
x→1

x−
√
x

x− 1

c)



Problem 2. The number of presents Santa Claus delivers at Christmas N (measured in millions
of presents) is a function of the world’s population p (measured in millions of people). Presently
p = 7000, N = 2300 and dN/dp = 0.25.

a) Each statement below concerns the meaning of dN/dp. Circle true or false and explain.
i) The number of presents that Santa Claus delivers is increasing at the rate of 0.25 million

presents per year.

True False

ii) If the world’s population increases by 1 million people, the number of presents that
Santa Claus delivers will increase by approximately 0.25 million.

True False

b) If the world’s population is increasing at the rate of 80 million people per year, estimate the
number of presents Santa Claus will deliver two years from now.

Number of presents (in millions):



Problem 3.

a) Consider the function f that is given by f(x) = ln(2x3 + 1). Find the equation of the tangent
line at x = 1.

a) Equation:

b) Consider the function f that is given by f(x) =
x (x2 + 1)

3/2

x+ 2
. Find the derivative f ′(x).

(Hint: use logarithmic differentiation.)

b) f ′(x) =

c) Consider the curve that is given by the equation x2y3− 2xy = 6x+ y+ 1. Find the slope of
the curve at the point (0,−1).

c) Slope:



Problem 4. The function f is continuous and defined on the whole real line. The graph of its
derivative, f ′, is shown below.

-
x-2 -1 0 1 2 3 4 5 6 7 8

6y

y = f ′(x)

a) Find all the critical numbers of f and classify each one as corresponding to a local maximum
of f , a local minimum, or neither.

There may be more lines than you need.
critical no. max/min/neither

b) Find the x-coordinates of all points of inflection on the graph of f .

b)

c) What does the graph of f look like near the point x = 2? Sketch it.

d) Where does f attain its global maximum in the interval [1, 8]? Explain.

d) Global maximum at x =



Problem 5. Consider the function f that is given by

f(x) = e2x − 4x

Find the absolute maximum and minimum of f on the interval (−∞,∞) and the values of x where
they are attained. If f doesn’t have one or the other, write NONE in the appropriate answer box
and explain why not.

The absolute minimum is

and it is attained at

x =

The absolute maximum is

and it is attained at

x =



Problem 6. Let C (measured in µg/ml) denote the concentration of drug in a patient’s bloodstream
t hours after taking a pill. It is estimated that the rate at which C changes is given by

dC

dt
= 50(1− kt)e−kt

where the number k is a constant that depends on how well the patient’s kidneys function.

a) For a particular patient, the maximum concentration is reached half-an-hour after the pill
has been taken. Use this information to find the value of k. Show your work.

a) k =

b) For another patient, k = 3. Find the concentration of drug in this patient’s bloodstream as
a function of time t. Hint: the concentration when t = 0 is 0.

b) C =



Problem 7. Evaluate the following definite and indefinite integrals.

a)

∫ 1

0

2e2t − 3

et
dt

a)

b)

∫
9x2 + 12x√
x3 + 2x2

dx

b)



Problem 8. An editor estimates that if x thousand dollars are spent on development and y thousand
dollars are spent on promotion, approximately

Q(x, y) = 2x3/2y

copies of a new book will be sold. Current plans call for the expenditure of 100 thousand dollars
on development and 25 thousand dollars on promotion. Use calculus to estimate how sales will be
affected if the amount spent on development is increased by 0.5 thousand dollars and the amount
on promotion is decreased by 1 thousand dollars.

Sales will (circle one)

increase decrease

by approximately (fill in the amount)

copies



Problem 9. Consider the function f that is given by

f(x, y) = 2x3 + y3 + 3x2 − 3y − 12x− 4.

Find all its critical points and classify each one as corresponding to a relative maximum, a relative
minimum, or a saddle point, of f . Show your work.

There may be more lines than you need.
critical point max/min/saddle



Problem 10. Compute the double integral∫∫
R

2xy
√

1− y2 dA

where R is the rectangle defined by 1 ≤ x ≤ 5 and 0 ≤ y ≤ 1.

Value of the integral:


