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1. (a) What is a desirable IRR'? Differentiate between the “Optimization (8)
Principle” and “Equilibrium Principle” Explain “Consumer’s Surplus”. (COI)

(POI )

(b) Analyze the following two graphs. (3.5)
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(c) There are no tables in the back of your book for the arithmetic gradient (5)
series factors. Calculate the first two annual worth factor values, that is, ,4 (COI)
values for n = 1 and 2, that would be in a 10% interest table for a growth (POI)
rate of 4'% per year.

(d) Austin Utilities is planning to install solar panels to provide some of the
electricity for its groundwdter desalting plant. The project would be done
in two phases. The first phase will cost $4 million in year 1 and $5 million
in year 2. This investment will result in energy savings (phase 2) of
$540,000 in year 3, $546,000 in year 4, and amounts increasing by 86000
each year through year 10. Let, i = 10% per year.

(i) What is the future worth of the savings?
(ii) is the cost of the solar project justified by the savings?

(8)
(C02)
(P02)
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2. (a) Explain “Pareto Efficiency”? What is the “Law of Diminishing Marginal (8)
Utility”? (COI)

(POI)

(b) Describe any fIve components of financial decision making. (5)
(COI )
(POI )

(c) For the cash flows shown in the diagram below, determine the future worth
in year 8 at an interest rate of 109'', per year.

(8)
(C02)
(P02)

i= In':& pc’r Voal
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(d) The net cash flow associated with the development and sale of a new (4)
product is shown. Determine the present worth at an interest rate of 12% (C02)
per year. The cash flow is in $1000 units. (P02)

Year 1 1 : 3 4 5 6 7 8 q

Cash

I:lo\v. S –] 20 –It)o –40 tSO +511 +SO +80 +80 +SII

3. (a) Interpret the effect of consumer surplus using a schematic diagram. (8)
Exemplify the application of microeconomics in civil engineering. (COI)

(POI)

(b) The Pedernales Electric Cooperative estimates that the present worth mou'
of income from an investment in renewable energy sources is 812,475,000.
There will be no income in years 1 and 2, but in year 3 income will be
$250,000, and thereafter it will increase according to an arithmetic
gradient through year 15. What is the required gradient, if the interest rate
is 15'% per year?

(6)
(C02)
(P02)

(c) A company that manufactures air-operated drain valve assemblies (8)
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B

budgeted $74,000 per year to pay for plastic components over a 5-year

period. If the company spent only $42,000 in year 1, what uniform annual
amount should the company expect to spend in each of the next 4 years to
expend the entire budget? Assume the company uses an interest rate of
10% per year

(C02)
(P02)

(d) What can be derived from tIle following diagrams?
(3.5)

(COI)
(POI)
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