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(15) 1. Calculate the following limits.
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(12) 2. Suppose that the graph of y = f(x) is as given below. Use the graph to find
the following limits. If a limit does not exist, write “DNE”".
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(28) 3. Compute the derivative of the following functions. Do not simplify.
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(12) 4. Referring to the given graph, list the labeled value(s) of x at which the
derivative has the stated,property.
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(15) 5. Let

f(x,y) = x2y? = 5xy% + Inx. Find:
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(10) 6. Coffee consumption in the U.S. is greater on a per capita basis than anywhere
else in the world. However, due to price fluctuations of coffee beans and worries over
the health effects of caffeine, coffee consumption has varied considerably over the years.
According to data published in The Wall Street Journal, the number of cups f(x)
consumed daily per adult is year x (with 1955 corresponding to x=0) is given by

f(x) = 0.000144x> — 0.00832x2 + 0.0848x + 2.77.

Use f* (x) to predict the rate at which coffee consumption will be increasing or
decreasing in the year 2020. Explain your answer.
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(14) 7. Find the consumers’ surplus for a printer in an electronics store at the
equilibrium price for the given supply and demand functions:

D(x) = 25 — 0.004x%, S(x) = 5 + 0.004%2
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(16) 8. Using the graph of f(x) and g(x) below,

AN

a) Find the ordered pair (g, b) above.

(5,4;)

b) Find the exact area of region A labeled in the graph.

F 4

« ‘ .‘1; o~
) Py
et
-
P
- ( 5
R -
< o )
| |7 boa -
1 e K i I e -
i { W,

3k / . . P
|2k (xPx) | e

i
Z

'8

o

Page 7

"f‘ 1"?
.}
Lo



Math 140 Final Exam Page 8
(14) 9. Let f(x) =22

x+2

(a) State the equations of the vertical and horizontal asymptotes.

b2 2 .
VA= x=-2 * A=Y=

&
Yot

N

j;_s_ Y }: K2 M- (x4 )ty

(b) Give the interval(s) in interval notation over which fis increasing.
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(c) Give the interval(s) in interval notation over which fis concave down.
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(28) 10. Compute the following integrals.
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(d) [ xe**dx (Use integration by parts.)
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(12)11. Find and identify the absolute minimum and maximum values of the function

f(x) =8x3 —2x*
on the interval [-2, 2]. Give both coordinates.
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(12)12. A small manufacturing company produces a standard type of surfboard (x) and
also a competition-style board (y). Suppose profit is given by
P(x,y) = x3 + y3 — 6xy.

The critical points of P(x, y) are (0, 0), (2, 2). Identify each critical point as a
relative minimurm, a relative maximum, or a saddle point.
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(12)13. Using the Method of Lagrange Multipliers, minimize

f(x,y) =3x%+5y

2 subject to the constraint g(x,y) = 2x + 3y — 6.

Give where the minimum occurs as an ordered pair, and then state the

minimum value.
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