Exam #3

ECO 3401 M‘_L
Spring 2006 NAME
Dr. Gerking ¢

Directions: Write solutions 1o the following problems legibly on this exam. Show all work to
receive full credit. If you set up the solution to the problem correctly, you do not have to
simplify the solution for full credit. There is a total of 100 points possible on this exam.

1. (8 points} Using the limit of the difference quotient
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2. (8 points) At the Summa Corporation, Nadine Henley studied the relationship between
income and number of years of work experience for Summa’s new hires. She found that a
person with x years of work experience before seeking employment with Summa can
expect to receive an average yearly income of y dollars per year, where

y=200x*"* +18,700
Find the rate of change of income with respect to number of years of work experience.
Evaluate this expression when x=9.
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Suppose the total cost function for producing the popular TV show Hullabaloo is
c=4+yg .

a) (4 points) Find the marginal cost function. What is the value of marginal cost when
qg=27
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b) (4 points) Find the average cost function. What is the slope of the tangent line to the
average cost function at the point ¢ =27
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¢) (4 points) Find the equation for the line tangent to the average cost curve when §=3.
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4. (8 points) The total cost ¢ of producing ¢ units of Halo Shampoo is given by
¢ = 2,500 +15¢g +0.3¢°
If the price per unit p is given by the equation
¢ =800-1.7p°
Find the rate of change of cost with respect to price per unit when p =100,
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5. (8 ponts) If the total-cost function for manufacturing new Cadillacs is given by
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Find the marginal-cost function. y
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6. (8 points) Find the first and second derivatives of
y=-5x"+2x-9
Does this function attain a maximum or minimum point? At what value of x?
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7. AtClark’s, the manufacturer of T caberry gum, the revenue r obtained from the sale of g
packs of gum is given by

r=30g-0.5q"
a) (4 points) Find the marginal revenue.
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b) (4 points) When ¢ =10, find the percentage rate of change of r.
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8.

Suppose the demand function for a Vikki Carr hit CD is p = 500-2g¢ .

a) (4 points) Find the total revenue function. Find the equation of the tangent line to the
total revenue function when g = 100. What information does this tangent line provide
about the total revenue function?
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b) (4 points) What is marginal revenue when g =100, 125, 1507
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¢) (4 points) Use the first and second derivative tests to find the value of ¢ that maximizes
total revenue.
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9.  Differentiate the following functions with respect to x.
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= - >+ |
X+ ]I ’?_f"f—-ﬁl)—{- | fk"t..pf-.-xﬁr_.r
X+ e o
ﬁ_'j__ = ('\,11-;-')'!4*1’)(’!)— (-;q.}-;){l*;t-i— f)
4L
("ﬂ“l-'r' o S o [)1
= (11%—%1—{)_‘(2"11"-31.*[)
('A1’+’5¢+;)1 o
= =2k P s

{"‘Xi—""‘\i""‘f)l

b) (4 points) :-=3{5 Jr=2J3p-1)
- "2—(5'(? =?)% ) (2= )
§ = | B lea)" (%1
fe [ V) (e[l

f

(st %=+ f_)T

y' = u5 (p=2)"2 4 (3p—=1)(1¥)
s o) a
1= WS — #4&p
J 4{p- ‘aj.f’:

¢) (4 points) y= m

[('m-g)(w-q)](.' — (v~5)(zx- ?-,)
[(n~2)(%- u)]*®
g'= xt— =8~ (24% - ~ 2% +10)
[ v+ Z)L’K ‘H")]z
y’: = (1'?-—;0»,_-+ I'?)

I(r}.+l)(?ﬂ=— L.r)]?_




1 Differentiate the following functions with respect to x.
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