
Math 118 Final Exam
December 17, 2007

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.
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:

10–12 MW (Bruck) 10–12 TTh (Haskell)

10–12 MW (Haskell) 12–2 TTh (Vorel)

12–2 MW (Kim) 2–4 TTh (Vorel)

12–2 MW (Voineagu)

2–4 MW (Bruck)

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.

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

i) lim
x→3

x− 3

x2 − 4x + 3

i)

ii) lim
x→0

√
x + 4− 2

x

ii)

iii) lim
x→3−

e
1

x−3

iii)

b) For what value(s) of c is the function f , given below, continuous at x = 1? Explain.

f(x) =

{
c2x2 + c x ≤ 1
8x− 6 x > 1

b)



Problem 2. The total cost C (in hundreds of dollars) of manufacturing x units of a certain product
is given by C = x + ln(x2 + 100). Suppose that 10 units have already been produced.

a) Use approximation by increments to estimate how much the total cost will change upon
production of the 11’th unit.

a)

b) If 2 units are being produced per hour, at what rate (with respect to time) is the total cost
increasing?

b)



Problem 3.

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

. Find f ′(1).

a)

b) Consider the curve defined by the equation x + eyx2 + y3 = 6. Find the equation of the
tangent line at the point (2, 0).

b)



Problem 4. Consider the function f below. Its first and second derivatives are also given.

f(x) =
x2

(x− 2)2
f ′(x) =

−4x

(x− 2)3
f ′′(x) =

8(x + 1)

(x− 2)4

a) Determine all the intervals where f is increasing and all the intervals where f is decreasing.

a)
increasing:

decreasing:

b) Find the critical numbers of f and determine their corresponding y-coordinates on the graph
of f . Write ‘none’ if there are none.

b)

c) Determine all the intervals where f is concave up and all the intervals where f is concave
down.

c)
concave up:

concave down:

d) Does f have any points of inflection? Determine both the x and y coordinates if there are
any. Write ‘none’ if there are none.

d)

e) Find any vertical and horizontal asymptotes of f . Write ‘none’ if there are none.

e)
vertical:

horizontal:

f) Sketch the graph of f . Your graph should clearly show all the information you found in
parts a) - e) above.



Problem 5. A cylindrical can is to be constructed. The material for the top and bottom of the can
costs 4 dollars per square inch and the material for the curved side costs 2 dollars per square inch.
What are the dimensions of the can of greatest volume that can be constructed for $600?

Dimensions:



Problem 6.

a) Evaluate the integral

∫
3x2 + x

(2x3 + x2)3/2
dx.

a)

b) Evaluate the integral

∫ e2

1

ln x√
x

dx.

b)



Problem 7. Consider the region that is bounded by the two curves y = x5 and y =
√

x.

a) Sketch the region and find the x-coordinates of the points of intersection of the two curves.

a) Points of intersection:

b) Find the area of the region.

b) Area:



Problem 8. The formula, S(w, h) = 72w1/2h3/4, gives the surface area in square cm of a child whose
weight is w kg and whose height is h cm. Little Andrew now weighs 36 kg and is 81 cm tall.

a) Find the partial derivatives Sw(36, 81) and Sh(36, 81).

a)
Sw(36, 81) =

Sh(36, 81) =

b) Using approximation by increments, estimate the amount by which Andrew’s surface area
would increase if his weight increased by 1 kg and his height increased by 2 cm.

b)

c) If Andrew’s weight is increasing at the rate of 5 kg per year and his height is increasing at
the rate of 20 cm per year, how fast is his surface area increasing?

c)



Problem 9. Consider the function f that is given by

f(x, y) = x2 + y2ex.

Find all the critical points of f and for each one determine if it corresponds to a relative maximum,
a relative minimum, or a saddle point.

You may not need all of the lines.

Critical point Max/Min/Saddle

1.

2.

3.



Problem 10. Evaluate the double integral

∫ ∫
R

x2 + y

xy
dA where R is the region given by 1 ≤ x ≤ e

and 1 ≤ y ≤ e.

∫ ∫
R

x2 + y

xy
dA =


