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FALL 2016

Exam 1

10/7/2016

Instructor: Dr. Prince Chidyagwai

Time Limit: 50 mins

This exam contains 9 pages (including this cover page) and 7 problems including an OPTIONAL
bonus problem worth 5 points. Check to see if any pages are missing. Enter all requested informa-
tion on the top of this page.

You may not use your books, notes or a calculator on this exam.

You are required to show your work on each problem on this exam. The following rules apply:

Organi u k, i bl t and
e Organize yo ir work, in a rea.sona Yy neat an Problem | Points Score-’
coherent way, in the space provided. Work scat-
tered all over the page without a clear ordering
. . . . 1 11
will receive very little credit.
e Mysterious or unsupported answers will not 2 12
receive any credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic 3 10
work will receive no credit; an incorrect answer
supported by substantially correct calculations and 4 22
explanations might still receive partial credit.
5 30
e If you need more space, use the back of the pages;
clearly indicate when you have done this. 6 15
7 5
Total: 105
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1. The graph shows the amount remaining to be paid on a 30 year loan over the life of the loan.
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(a) (4 points) Find the slope of the graph and explain the meaning of the slope in the context

of the loan. 5 oo
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(b) (4 points) Identify the vertical and horizontal intercepts and explain their significance to
the loan holder.

(6( heal :M'}‘aa,rf = $ [S,000 Is e Gmorant bo comered

Hb’l&bwf‘”t 'W"Uo(,rf = 2°ymr6 1s e I‘-F¢ SPQA b{ e (oe-

(c) (3 points) Write a formula R(t) for the amount of the loan remaining after t years.

t) = Is,000 - Soot

Where 15 g Years.
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2. A used car is worth $1, 500 in 2012 and depreciates to $1,000 in 2015
(a) (2 points) Find the relative change in the value of the car.
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(b) (2 points) Find the average rate of change of the value of the car

(give the appropriate
units).
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(c) (3 points) Assuming that the rate of depreciation of the car is always constant. Write
down a formula V(t) for the value of the car as a function of time ¢.
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(d) (5 points) Suppose instead that the car loses its value at a 5% annual rate. What is the
new formula for V'(t)?
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3. The revenue of Apple® went from $25 billion in 2010 to $75 billion in 2015.
(a) (5 points) What is the annual growth rate in revenue of Apple® over this period?
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(b) (5 points) What is the contin owth rate per year of revenue?
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4. In preparation for celebration of Festivus, Cosmo Kramer decides to get into the aluminum
pole business. Kramer’s factory has fixed costs of $6,000 with a marginal cost of $10.00 per
pole. He then sales each aluminum pole $13.00.

(a) (4 points) Let & be the number of poles manufactured and sold by Kramer. Write down
the cost and revenue functions.
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(b) (10 points) How many aluminum poles does Kramer need to sell to break even? Illustrate

your answer on a plot of the cost and revenue functions. Z(X)
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(c) (8 points) Suppose a larger manufacturing factory offers Kramer the option of manufac-
turing with fixed costs of $11, 000 but with a marginal cost lower marginal cost of $8 per

pole. Assuming he continues to sell the poles at the same price, at what production level
does it make financial sense to move to the larger plant?
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5. The demand and supply curves are given by
¢ =100 - 3p, and ¢ = 2p — 50,
respectively.
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(a) (5 points) Explain in economic terms the meaning of equilibrium price and quantity
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(b) (10 points) Find the equilibrium price and quantity.
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(c) (10 points) A tax of $2.50 is imposed on the suppliers. Find the new equilibrium price
and quantity.
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(d) (5 points) How much of the $2.50 tax is paid by the consumers?
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6. (15 points) Suppose you deposit $7,000 at a rate of 7% per year compounded continuously.
Meanwhile, your wealthy neighbor invests $14,000 in a bank that has a 4% rate compounded
quarterly. When will the two accounts have the same balance?

Y oot L
oy

:F,boo e NcULLor /'-hooo( /1—%)4("

)‘\‘9. waut ‘th4 t sud fad e 2aceuxh have oo

ooFt ) Yt
Fio0° ¢ = |yeo0 [ 1? °°’>
7l¢oo —7~,90b
6,01t

4t
= (l.o!)

/u(c°'°%> = u (2 (/‘0;)%

vk
Oore = () F h(l0)
b, 07¢ - Jw(2) + 4-& /u(/ol> (60’7‘“3 I ,ﬂ

[(;,D? - 4—[«((()/)] t = )u(z)

ol




Math 151 Exam 1 - Page 8 of 9 10/7/2016

7. (5 points) (BONUS) Decide whether each of the following statements is TRUE or
FALSE. Fully explain your reasoning, you may include a calculation or example if
appropriate - you will receive NO credit for unsupported answers

1. The Relative change is always positive

2. The cost function C(g) is a decreasing function of quantity g.
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3. The doubling time of P(t) = 3¢ and Q(t) = 6e° is the same.
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