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1. Answer the following questions: (15%)

1.1. What are differences between ERR (External Rate of Return) and IRR (Internal Rate of
Return)?

1.2. What are the price escalation and the general price inflation?

1.3. How do you come up with the MARR(Minimum Attractive Rate of Return)?

2. A firm must decide between two structure designs, S1 and S2, shown in the accompanying ta-
ble. Their effective income tax rate is 40%, and the straight-line depreciation is used. If the
after-tax desired return on investment is 10% per year, which design should be chosen? State
your assumptions. (20%)

S1 S2

Capital investment $100,000 $200,000
Useful life (years) 7 6
 Terminal Market Value $30,000 $50,000
Annual revenues less expenses over useful life $20,000 $40,000
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4. The ABC corporation has an overhead crane that has an estimated remaining life of 10 years.
The crane can be sold now for $9,000. If the crane is kept for service, it must be overhauled
immediately at a cost of $5000. Operating and maintenance costs will be $3,000 per year after
the crane is overhauled. The overhauled crane will have zero market value at the end of 10-year
study period. A new crane will cost $20,000, will last for 10 years, and will have $5,000 market
value at that time. Operating and maintenance costs are $1,000 per year for the new crane. The
company uses a before-tax interest rate of 10% per year in evaluating investment alternatives.
Should the company replace the old crane? (15%)
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5. A construction firm currently owns a heavy-duty tractor that has a present value (MV) of
$80,000. Estimates of the tractor’s operating and maintenance (O&M) expenses and MV at the
end of each of the remaining six years of useful life are in Table 1. The firm is considering a
new heavy-duty tractor to replace the one presently owned. The new tractor’s purchase price is
$250,000 and its estimated O&M and MV for each of the nest six years of the study period are

in Table 2. If the MARR= 10% per year,

Table 1
End of Year k
1 2 3 4 5 6

O&M  $20,000 $25,000 $38,000 $45,000 $47,000 $50,000
MV $70,000 $60,000 $50,000 $40,000 $30,000 $20,000

Table 2
End of Year k
1 2 3 4 5 6

O&M  $10,000 $12,000 $16,000 $17,000 $20,000 $25,000
MV  $180,000 $150,000 $120,000 $100,000 $90,000 $75,000

5.1 what is the economical life of the new tractor? (15%)
5.2 should the new tractor be purchased? If so, when? (15%)

To Find: Given: Factor by Which to Factor Name Factor Functional
' Multiply "Given" Symbol
For single cash flows:

Single payment

F P (a+i) g'e paym (FIP, 1%, N)

compound amount

1 Single payment

p F - gie paym (PIF, 1%, N)

(1+9) present worth

For uniform series(annuities):

Y — Uniform series
F A @+iy -1 (FIA, i%, N)
i compound amount
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A+

A P —l—(——lz— Capital recovery (AJP, i%, N)
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