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MANIPAL ACADEMY OF HIGHER EDUCATION

FIFTH SEMESTER B.TECH. EXAMINATIONS - JANUARY 2024
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.

Globex Industries Inc. is considering establishing a new machine to automate a digital printing process.
The machine will save $50,000 in labor annually. The machine can be purchased for $200,000 today and
will be used for 10 years. It has a salvage value of $10,000 at the end of its useful life. The new machine
will require an annual maintenance cost of $9000. The corporation has a minimum rate of return of 10%.
Do you recommend automating the process? Use PW method.

(3)

If the investment plan has a withdrawal of Rs. 10,000 in the tenth year from now and then onwards
the withdrawal increases by an amount of Rs. 2500 semi-annually for the next five years. For these
withdrawals, an equal amount will be invested every quarter from year 1 to 9. Find this amount if the
investment has interest rate is 20% compounded semi-annually.

(3)
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1C)

2A)

Solar Energy Corp is considering two alternatives for investing in solar power systems. The
company's minimum attractive rate of return is 10% per year, compounded quarterly. The details for
each alternative are as follows:

Alternative A: Purchase Solar Panels

Initial cost: $300,000
Annual maintenance cost: $10,000
Expected additional revenue per year: $40,000
Project lifespan: 15 years

Alternative B: Lease Solar Panels
Annual lease payment: $30,000 (payable at the beginning of each year)
Expected additional revenue per year: $45,000
Lease duration: 15 years
Evaluate the Future Worth of each alternative after 15 years and determine which option is
financially more attractive for Solar Energy Corp.

(4)

Ten years ago, the port of Fethiye built a new pier containing a large amount of steel work, at a cost of Rs.
30,00,000 estimating that it would have a life of 50 years. The annual maintenance cost, much of it for painting
and repair caused by the environment, has turned out to be unexpectedly high, averaging Rs. 70,000/yr. The port
manager has proposed to the port commission that this pier be replaced immediately with a reinforced concrete
pier at an initial cost of Rs. 40,00,000. He assumes them that this pier will have a life of at least 50 years with
annual maintenance costs of not over Rs. 20,000. He estimated that the net present salvage value of the existing
pier would amount to Rs. 400,000. Assuming a MARR of 10%, what should the port commission's decision be?
Use "Outsider's point of view" method and Annual Equivalent values.

(4)
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2B) A bridge can be built as a part of a project, which will remain indefinitely. The construction cost is estimated at
$75,000 and the maintenance costs will be $200 per year for the first five years after which it will be $500 per
year. It also has an additional expense of $10,000 at the end of 3rd year. The bridge needs to be renovated once

in every 10 years at a cost of $15,000. Calculate the present value of this project, if the interest rate is 10%.

(3)
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2C)

3A)

3B)

3C)

4A)

An old machine is currently valued at $4,000 and has an estimated maintenance cost of $1800 in each of the next
2 years, after which it is expected to increase by $1000 each year. The defender has no present or future salvage
value. Determine the Economic service life of the defender considering i= 10%.

(3)

L&T InfoTech has purchased 100 units of computers. The cost of each unit is Rs.1,10,000 and is
expected to have a life of 4 years. After which it could be sold at Rs.25,000 each. Draw a
depreciation schedule for a single unit using Straight line method.

(2)

The ABC company bought a tower crane 5 years ago for Rs. 15,00,000 with an estimated life of 10
years and a salvage of Rs. 60,000. Calculate the Current book value of the asset, if the company
adopts Declining Balance method of depreciation. Also, calculate the depreciation charge at the
end of 8th year. If the asset is sold for 5 lakhs at the end of year 8, what is the sunk loss/capital gain

the company incurs?

(4)

A tool and die company in Pittsburgh is considering the purchase of a drill press with fuzzy-logic
software to improve accuracy and reduce tool wear. The company has the opportunity to buy a
slightly used machine for $15,000 or a new one for $21, 000. Because the new machine is a more
sophisticated model, its operating cost is expected to be $7000 per year, while the used machine is
expected to require $8200 per year. Each machine is expected to have a 25-year life with a 5%
salvage value. Evaluate the best course of action using IRR method.

(4)

Justify the statement "Receipts or Disbursements can directly be added only if they occur at the
same point in time" using the following cash flow diagram. Consider rate of interest as 12%.

(5)
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4B) A mutual stock fund has grown at a rate of 12% compounded annually since its beginning. If it is
anticipated that it will continue to grow at this rate, estimate the amount to be invested every year so
that ₹60,000 will be accumulated at the end of 12 years.

(2)
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4C) You are considering purchasing a piece of industrial equipment that costs ₹30,000. You decide to
make a down payment in the amount of ₹5,000 and to borrow the remainder from a local bank at an
interest rate of 9%, compounded monthly. The loan is to be paid off in 36 monthly instalments.
Estimate the amount of monthly payment.

(3)
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5A)

5B)

A company is planning to install a new automated plastic-molding press. Four different presses are
available. The initial capital investments and annual expenses for these four mutually exclusive
alternatives are as follows:

Assume that each press has the same output capacity (120,000 units per year) and has no market
value at the end of its useful life; the selected analysis period is five years; and any additional
capital invested is expected to earn at least 10% per year. Compare and suggest the best press if
120,000 non-defective units per year are produced by each press and all units can be sold. The
selling price is $0.375 per unit.

(3)

Suppose that an oil well is expected to produce 100,000 barrels of oil during its first year of
production. However, its subsequent production (yield) is expected to decrease by 5000 barrels
over the previous year's production. The oil well has a proven reserve of 1,000,000 barrels.

(4)
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5C)

i) Suppose that the price of oil is expected to be ₹60 per barrel for the next several years. What
would be the present worth of the anticipated revenue stream at an interest rate of 8% compounded
annually over the next seven years?
ii) Suppose that the price of oil is expected to start at ₹60 per barrel during the first year, but to
increase at the constant value of ₹5 over the previous year's price. What would be the present
worth of the anticipated revenue stream at an interest rate of 8% compounded annually over the
next seven years?

Yellow Pages directory company must decide whether it should compose the ads for its clients in-
house or pay a production company to compose them. To develop the ads in-house, the company
will have to purchase computers, printers, and other peripherals at a cost of ₹12,000. The
equipment will have a useful life of 3 years, after which it will be sold for ₹2000. The employee who
creates the ads will be paid ₹45,000 per year. In addition, each ad will have an average cost of ₹8
to prepare for delivery to the printer. A total of 4000 ads are anticipated for the next few years.
Alternatively, the company can outsource ad development at a fee of ₹20 per ad regardless of the
quantity. The current interest rate is 8% per year. What is the breakeven amount, and which
alternative is economically better?

(3)

-----End-----
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