Qatar University
College of Engineering
GENG 360-Engineering Economics
Spring 2018

Midterm Exam

Name: k EY Grade:

I.D. Number:

Instructions:

Answer all eight questions on the exam sheets provided.
Draw cash flow diagrams, when necessary.

Show all your work to receive full credit.

Equations and compound interest factor tables are provided.
The maximum points that you can earn are 50 points.

You have a total of 75 minutes to complete the exam.

Good luck.
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Problem #1 (5 points): F

In planning for your retirement, you expect to save $5,000 in year 1, $6,000 in year 2, and
amounts increasing by $1,000 each year through year 20. Find the amount that you will

have at the end of year 20 if your investments earn 10% per yeai q;'-haoﬂ
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Problem #2 (5 points):

Qatar Energy deposited 5,000 Qatari Riyals per year for 15 years for maintenance of field
equipment. Major rework was done at an equivalent cost of 100,000 Qatari Riyals in year
15. What approximate rate of return (i) did this practice provide to the company?

F": |oo co o
) =9ceo

<% <, ’5w = =
—————— NN
37 = (F4 .30 015) = 175389
4 7 =  (B5 s4v, IS ) = 2o:023

aprrernbe LR = ML g

FOR THE FULL COURSE ,CHECK OUT: http://Lnx-org-in/



Problem #3 (6 points):

Qatar University has initiated a logo-licensing program with a local company. Estimated
fees (revenues) are $ 80,000 for the first year with uniform, equal increases to a total of $
200,000 by the end of year 9. Use an interest rate of 8% per year.

a. Determine the gradient and construct a cash flow diagram that identifies the base
amount and the gradient series.
b. Determine the equivalent present worth for the cash flow above.
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Problem #4 (8 points):

For the cash flow shown below, determine the value of x that will make the future worth
in Year 8 equal to $ -70,000 at an interest rate of 10% per year.

Year 0 1 2 3 4 5 6 7 8
Cash 0 X X X X X 2X 2X 2x
Flow X X X
&) X X X
2 3 [n=23
o ' o 4 ¢ = \ ‘T

Fooco = X (14353 + X (3-3\ 3
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Problem #5 (6 points):

T e ——————
e -

Mohammed wants to deposit equal amounts of money each year for 6 consecutive years
starting 4 years from now so he can withdraw $ 100,000 twelve years from now. Find the
annual deposit assuming an interest rate of 10% per year.
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Problem #6 (4 points): 3 MortHhj- F

What is the effective rate per if you have an interest rate of(8%)per 6 months,

compounded@
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Problem #7 (2 points):
What nominal interest rate per year is equivalent to 12% per é compounded m_=x£1y?
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Problem #8 (14 points): 23000 (1158 3‘} Hes (i = %

Compare the alternatives shown below on the basis of a future worth analysis, using an — Zoocoo ( L - 2653 + ) + Seco
interest rate of 8% per year.

Alt ti A B

ernative A D F_—-(&(“ — —RKRBcs3E $
First cost, $ -23,000 -30,000 A
Annual income, $ per year 6,000 -8,000
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Qatar University
College of Engineering
GENG 360-Engineering Economics (Section L52)
Spring 2016

Midterm Exam

Name: k EY
L.D. Number:

Instructions:

Answer all 8 questions on the exam sheets provided.

Draw cash flow diagrams, when necessary.

Show all your work to receive full credit.

You will get zero marks for the question with no work shown.
Equations and compound interest factor tables are provided.

The maximum points that you can earn are 50 points.

You have a total of 75 minutes to complete the exam.

Good luck.
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Problem #1 (5 points):

By doing annual updating of a certain production line, a manufacturing
company can avoid spending $ 100,000 for a new system ten years from now.
At an interest rate of 10% per year, determine the annual amount the company
could afford to spend beginning one year from now.
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Problem #1 (5 points):

By doing annual updating of a certain production line, a manufacturing
company can avoid spending $ 100,000 for a new system ten years from now.
At an interest rate of 10% per year, determine the annual amount the company
could afford to spend beginning one year from now.
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Problem #2 (7 points):

Income from a real estate investment is expected to be $ 2,000 in year tw $
3,000 in year three, $ 1,000 in year four and $ 5,000 in year five. At an inter stp

Z.0ve B

rate of 10% per year, determine the present worth of the cash flow.
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Problem #3 (7 points):

The energy (osts)of a company involved in powder coating of outdoor - 29U
furniture are expected to incr ase at a rate of $400 ;c)’,'er year. The cost at the
end of the next year (year 1) is expected to be($13,000) How many years will @

it be from now before the equivalent annual cost is $16,000 per year, if interest
is 8% per year? 4 - 4,0 * \\1\(
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Expenses for water treatment af a city par1l'( are expected to be $ 60,000 now,
$ 25,000 in year one, and $ 10,000 per year thereafter forever (that is in year — — V500
two until infinity). At an interest rate of 8% per year, determine the capitalized
cost of the treatment. ‘ P
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Problem #5 (5 points):

The real interest rate of return for a company is 20% per year. If the company
assumes the inflation rate is 8% per year, determine the market interest rate to
account for inflation in a present worth cglculation.

Problem #7 (5 points):

Compute the effective uivalent to 5% nominal annual
interest compounded daily. There are banking 250 days in a year.
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The data for new and used machines are shown below: ©ooo ( o-F5173 D
Used Machine New Machine + Sooo (o -96uS )
Initial cost ($) 15,000 40,000 P('\g —  oyean ?b %
Annual operating cost ($/year) 8,000 2,000
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Qatar University
College of Engineering
GENG 360-L03-Engineering Economics
Spring 2019

Midterm Exam

Problem 1 (10 points)

1. An investment of 122,900 QAR in equipment that will reduce the time for machining self-
locking fasteners will save 20,000 QAR per year. At an interest rate of 10% per year, the number
of years required to recover the initial investment is closest to:

a) S years

b) 10 years

c) 15 years

d) 20 years

2. Assume that you have payments of 2,000 QAR in year three and increasing by 5% per year
through year 8. The equivalent uniform payments in years five through eight at an interest
rate of 10% per year is closes to:

a)-3,718.72

b) -4,718.72

c)-5,718.72

d)-10,718.72

3. In comparing different-life alternatives by the future worth method using the study period
approach, the following statements are correct, except:

a) Each life cycle is repeated in exactly the same manner

b) Salvage value should be estimated at the end of study period

c) All cash flows after this study period are ignored

d) Study periods are commonly used in equipment replacement analysis

CREATED BY ENG AHMAD SABR| ; +974 5572 4426

Problem 2 (20 points)
For the series of cash flow shown below:

Year 0 1 2 3 4 5 6 7 8
Cash flow 1,000 4,000 4,500 5,000 5,500 4,000 4,000 4,000 4,000

a) Draw the cash flow diagram (5 pts)
b) Calculate the annual value in years 1 through 8 using an interest rate of 10% per year (15pts)
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Problem 2 (20 points) % _ PQ/ ; & \/{: / | o '/. / H‘B

For the series of cash flow shown below:

Year 0 1 2 3 4 5 6 7 8 Pg Llooo Q P/Q /)o '/‘ /L]> ('P/ﬁ- /10‘/. / L{)

Cash flow 1,000 4,000 4,500 5,000 5,500 4,000 4,000 4,000 4,000

a) Draw the cash flow diagram (5 pts)
b) Calculate the annual value in years 1 throug§ 8 Jusing an interest rate of 10% per year (15pts) Q £ 5
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Problem 3 (10 points)
Write whether the given rates are nominal or effective in the second column. Then, convert the
given interest rates in the first column into the rates listed in the last three columns. Each answer

must be written in the associated cell.

Interest rate Effective or nominal | What is the annual effective rate?
tat t

statemen (4 pts) (6 pts)

18% per(year,) o r M

compounded (g = Ci+ M ) —1
uarterl .
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_ e — |
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Problem 4: (10 points)
How long does it take to pay off a loan of 2,600 QAR (received today) when making equal
payments of 1,150 QAR annually starting years from year 2? Assume the interest is 10%.
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Problem 5 (10 points)

The cost of maintaining a certain piece of equipment is 3,000 QAR in year 2 and increasing
according to a geometric gradient at a rate of 10% per year until year 5.

a) Draw the cash flow diagram (3 points)

b) Find the present worth of these costs, at an interest rate of 10% per year. (7 points)
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Problem 6: (25 points)

Two alternatives below are being considered for recovering aluminum from garbage. If the interest

rate is 10%, which alternative is preferred using present worth analysis?

Alternative 1 Alternative 2
First cost 100,000 120,000
Annual operating cost 15,000 20,000
Salvage value + 10,000 15,000
Life in years @
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Problem 7: (15 points)

Compare the alternatives shown below on the basis of their capitalized costs and an interest rate
of 10% per year to determine which of these mutually exclusive alternatives is economically the
best.

Alternative A Alternative B
First cost 200,000 750,000
Annual operating cost 45,000 in year 1 and 12,000
decreasing by 5,000
until year 4
Salvage value 25,000 100,000
Life in years R o0

CREATED BY ENG AHMAD SABR| ; +974 5572 4426

FOR THE FULL COURSE ,CHECK OUT: http://Lnx-org-in/



