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SUBJECT:HUM 3051/HUM-3051- ENGINEERING ECONOMICS AND FINANCIAL MANAGEMENT

ENGINEERING ECONOMICS AND FINANCIAL MANAGEMENT [HUM 3051]

Marks: 50 Duration: 180 mins.

A

Answer all the questions.

Interest factor table are provided, for others use formulae
Missing data may be suitably assumed.

An electrical vehicle is available for purchase at $25,000. The estimated life of the vehicle is 12 years if the average
distance per year is 20,000 miles. For every 3 years, batteries have to be replaced at a cost $3,000. Batteries have to be
recharged at a cost of $0.015 per mile. It takes $700 per year to maintain the vehicle. The vehicle is valued at $2,000 at
the end of 12 years. If the MARR is 10%, calculate
i) The cost per mile to own.
ii) The cost per mile to operate this vehicle.

(3)

The B&E Cooling Technology Company, a maker of automobile air-conditioners, faces an uncertain, but impending, deadline to phase out
the traditional chilling technique, which uses chlorofluorocarbons (CFCs), a family of refrigerant chemicals believed to attack the earth's
protective ozone layer. B&E has been pursuing other means of cooling and refrigeration. As a near-term solution, the engineers recommend
a cold technology known as absorption chiller, which uses plain water as a refrigerant and semiconductors that cool down when charged
with electricity. B&E is considering two options:

Option 1 Retrofit the plant now to adapt the absorption chiller and continue to be a market leader in cooling technology. Because of
untested technology on a large scale, it may cost more to operate the new facility while personnel are learning the new system.
Option 2 Defer the retrofitting until the federal deadline, which is three years away. With expected improvement in cooling
technology and technical knowhow, the retrofitting cost will be cheaper, but there will be tough market competition, and the revenue
would be less than that of Option 1.

The financial data for the two options are as follows:

(4)
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1C)

2A)

2B)

If B&E's MARR is 10%, which option is the better choice, based on Annual worth evaluation method?

A person is planning to withdraw Rs. 5000 in the tenth year from now and then onwards he increases his withdrawal
amount by Rs. 250 semi-annually for the next 5 years. For these expenses, he is planning to invest an equal amount every
quarter for 9 years. Find this equal amount that he has to invest if the interest rate is 12% pa, compounded quarterly for the
first 10 years and changes to 12% pa, compounded monthly thereafter.

(3)

Your company is considering the purchase of a second-hand scanning microscope at a cost of $10,500, with an estimated
salvage value of $500 and a projected useful life of four years. Determine the straight-line (SL), sum of years digits
(SOYD), and double declining balance (DDB) depreciation schedules.

(3)

Find the balance sheet of PQR firm as of 31st March 2021.

Other information includes: Net Sales ₹60,000, Cost of goods sold ₹51,600, Net Income before Tax ₹4,000, Net Income
after tax ₹2,000

(4)
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2C)

3A)

3B)

3C)

4A)

after tax ₹2,000
Estimate:
1) Turnover ratios viz. Stock Turnover ratios and Debtors Turnover ratio.
2) Debt-Equity ratio, Gross Profit Ratio, Interest Coverage ratio, Current ratio

Hoppy Hops, Inc. purchased hop harvesting machinery for $150,000 four years ago. Due to a change in the method of
harvesting the machine was recently sold for $37,500. Determine the MACRS deprecation schedule for the machinery for
the four years of ownership. Assume a five year property class. What is the recaptured depreciation or loss on the sale of
the machinery?

(3)

Consider the following data on the asset.

Compute the annual depreciation allowances and the resulting book values using the Straight-line depreciation method.

(2)

The following asset is depreciated according to the Double Declining Balance method

i) What is the Rate of Depreciation?
ii) What is the amount of depreciation for the 4th and 6th year?
iii) What is the book value of the asset at the end of 7th and 8th years?
iv) If the Market value of the asset at the end of year 7 is Rs. 40,000, did the company incur a sunk loss or capital gain?
What is the amount of Capital gain/ Sunk loss incurred?

(4)

A small mining coal company is trying to decide whether it should purchase or lease a new clamshell. If purchased, the shell
will cost $150,000 and is expected to have a $65,000 salvage value in 6 years. Alternatively, the company can lease a
clamshell for $30,000 per year, but the lease payment will have to be made at the beginning of each year. If the clamshell is
purchased, it will be leased to other mining companies whenever possible, an activity that is expected to yield revenues of
$12,000 per year. If the company's minimum attractive rate of return is 15% per year, should the clamshell be purchased or
leased on the basis of Future worth analysis?

(4)

Justify the statement" When cashflows are converted to their equivalences from one period to another, interest rate during
each period must be taken into consideration using the following cash flow diagram:

(5)
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4B) Estimate the single amount at the end of the 5th year that is equivalent to a uniform annual series of ₹1,000 per year for 12
years. The interest rate is 12% compounded annually.

(2)
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4C) A person is planning to save ₹5,000 from income during this year and can increase this amount by ₹1000 for each of the
following nine years. At an interest rate of 8% compounded annually, determine an equal-annual series beginning at the
end of year 1 that would produce the same accumulation at the end of year 10 as would be realized from the gradient
series.

(3)
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5A) A motor with a 200-horsepower output is needed in the factory for intermittent use. A Graybar motor costs $7000 and has an
operating cost of $12.07 per hour. A Blueball motor costs $6000 and has an operating cost of $12.64 per hour. Neither motor
would have any salvage value, since the cost to remove it would equal its scrap value at the end of its life of 8 years. The
annual maintenance cost for either motor is estimated at $300 per year. If a 10% interest rate is used in the calculations, what
is the number of hours that makes the two alternatives equivalent?

(3)
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5B)

5C)

In an automotive parts plant, an engineering team is analysing an improvement project to increase the productivity of a flexible
manufacturing centre. The estimated net cash flows for the three feasible alternatives being compared are shown in Table. The
analysis period is six years, and MARR for capital investments at the plant is 15% per year. Using the Incremental Rate of Return
method, which alternative should be selected?

(5)

A machine has an initial cost of Rs.5,00,000 and salvage value of 10% of initial cost. The operating cost is expected to be Rs.
20,000 at the end of 2nd year which then increases by Rs. 2,000 every year for the next 8 years. Calculate the present worth at
10% interest rate.

(2)
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