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1. An electric power plant uses solid waste for fuel in the production of
electricity. The cost Y in dollars per hour to produce electricity is Y = 12 +
0.3X + 0.27X?, where X is in megawatts. Revenue in dollars per hour from
the sale of electricity is 15X—0.2X". Find the value of X that gives maximum
profit.
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2. A company produces and sells a consumer product, and is able to control the
demand for the product by varying the selling price. The approximate /9 s 52 + L oo
relationship between price, p, and demand, D, is approximately

P=38+2700/D forD>1 C)[ - /000

Where p is the price per unit in dollars and D is the discrete demand per month. The C‘ V i 7
company is seeking to maximum its net profit. The fixed cost is $1,000 per month l D
and variable cost is $D* per month.

a. What is the optimal number of units that should be produced and sold each
month to maximize profit?

b. Show that your answer in part (a) maximizes profits.
. What is the unit price of your answer in part (a)?
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3. A company has established that the relationship between the sales price for

one of its products and the quantity sold per month is approximately D= 780- D - 7 8 o -/0 P =) 77 muf/ H¢ /€ un o [
10 p units. (D is the demand or quantity sold per month, and p is the price per
dollars.) The fixed cost is $800 per month, and the variable cost is $30 per //) - 4 g - 1 D
unit produced. /o
a. What number of units, D*, should be produced per month and be sold to @ F - Qo6 > CV = 30

maximum net profit?
b. What is the maximum profit per month related to the product?
c. Determine D', and D';.
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1. A factory owner wants to upgrade his production line. Two options of payments are
afforded; the first is to pay LE 20,000, 40,000, 50,000 by the end of years 3,5, and 7
from now. The second option is to pay LE 15,000, 45,000, 45,000 after 2,5, and 6 years
from now. If the annual interest rate is 8%, which option you recommend to the factory
owner.
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2. Money transactions during the coming 9 years are given in the following table:

Year 0 1 2 3 4 5 6 7 8 9
Value | -1000 | 400 350 200 100 70 70 -70 70 70
LE

The interest rate is 5% compounded annually.

i.  Draw the cash flow. / Yoo 3450

ii. Find the equivalent single payment at year 6. Z

iii. What should be the value in year 0 such that the present worth of the CF = 07 .

iv. Convert the CF into 5 equal payments starting by the end of year 3. f’ / Z
2
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3. Given the cash flow aside,
0 i % AF

P¢ n

a) If P=LE 1000, F= 1500, n = 5 years, find i.
b) If F =2P, i= 8%, what is n?
c) If F=LE 50,000,i=7%,n=7 years, what is P?
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i.  Find the value of (X) such that the present worth of the cash flow is zero,

given that the interest rate is 15% per year.

ii. Convert the CF into 5 uniform series starting at the end of year 2, given
that X = 0.

iii. Given that X = $ 15,000, Find the equivalent money value of the CF at

year 12.

‘)7% : Joeoo - 5000(77/;; 137.,2) + /Jodso (/9/91157./3] (77,187, 2)

7 2ees (PIP115.2.09) (PIf1157, 5) + feso (7)en5r19 ) (RJF 11571 B)
- KA (PIF 157 15) -3 (P/F116748) =o

= Jooo - Hess X A58+ 10gs0 X 7.293 X 641 # [lsso X 9.855K4972 + Foos X7755 X 1974
~ AR 9972 -3 X <5769 = ¢

X = QBKOJ'Qf A

M

e methd 00 RF1P52, 0\ Opisw £t

14503

{1




PROBLEM #1: (8 MARKS): m .
Table Q1 includes the money transaction values for an account over 20 years.
Table Q1: Money Transactions '
Time Period | 0 3.6 [ T=8..11 10 T=14.18 20
Cash value | -£2000] 700 | -400 + 100 (T-11) 3000 | 1500+150(T-14) | 5000
Given that the interest rate is 10% compounded annually,
a. Construct the cash flow for the above money transactions.
b. What is the equivalent value of the given cash flow at year 5? s

c. What is the equivalent annual value of the cash flow?
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a. A manufacturing company leases a building for $100,000 per year for its manufacturing facilitie§. ) _
In addition, the machinery in this building is being paid for in installments of $20,000 per year. Each unit C)/) - Joo A a ? o/f = /! ohH

of the product produced costs $15 in labor and $10 in materials. The product can be sold for $40. How C)
many units per year must be sold for the company t n? (1.5 marks) Us

/1A +/0 3
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b. Given that price per unit ($) = 2,000 — D/10, where D is the annual demand (units) and total cost per year can /f) < 2 Govo - = D)

be approximated by $2,000 + 2D?, (4 dmarl;.s?, /o
I.  What level of annual demand maximizes profit? How do you know you haven’t minimized profit’ :, 2
ii.  What is the maximum profit ($) per year? £ = Q600 + 9 D
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c. _A postal service carrier works on Sunday delivering special high-priority letters. She can deliver 15 le.tters L < /s /’)0, boly
The@cd costs (vehicle depreciation, insurance, etc.) equal $42, and «@ ariable r g
costs (ume and a half wages, etc.) total $0.50 per letter. How much must the postal service charge for each
letter delivered in order to break even on C‘m eliveries? (1.5 marks) Cv = -5
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PROBLEM #1: (7 MARKS):

The data in the table below includes the money transactions over a 12-Year time period: -

Time period T | 0 3..8 9..111 12

| Cash Flow ($ 1000) | -5000 | -[400 + 150(T-8)] | X [ 200

—

Using an annual interest rate of 10% compounded annually, answer the following:
a. Draw the cash flow for the money transactions

.
b. Determine the value of X that makes the equivalent amount of PW equals $2000,000. P)/EW woy d‘ Vo
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a. To maintain constant pressure on engine valves, and improve efficiency in automotive engine, lash adjuster
is used. Equation below shows the link between the lash adjuster price (p) and monthly demand (D).

_3000-p
015

To maximize total revenue, what demand should be considered? What important data needed if maximum
profit is desired? (4 marks)
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the machinery in this building is being paid for in installments of $20,000 per . Each unit of the product
produced costs $15 in labor and $10 in materials. The product can be sold for $40. (4 marks)

i. How many units per year must be sold for the company to breakeven? (2.5 marks)
ii.  If 10,000 units per year are sold, what is the annual profit? (1.5 marks)
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