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V SEMESTER B.TECH. (COMMON TO ALL) 

END SEMESTER EXAMINATIONS- JAN 2021(ONLINE) 

SUBJECT: ENGINEERING ECONOMICS AND FINANCIAL 

MANAGEMENT [HUM 3051] 

REVISED CREDIT SYSTEM 
Time: 3 Hours                                         MAX. MARKS: 50 

 
 
 
 
 
 

1A. A three-year-old machine purchased for $130,000 is not able to meet today’s market 

demands. The machine can be sold to a sub-contracting company for $40,000. The 

current machine will have an annual operating cost of $85,000 and salvage value of 

$30,000 in three years. The new machine which will serve the company now for at 

least 8 years, will cost $220,000. Its salvage value will be $10,000 at the end of 

eighth year. It will have an estimated operating cost of $65,000 per year. You are 

required to perform a replacement analysis at 12% per year and decide on the best 

course of action. 

 

(05) 

1B. 

 

The following equation describes the conversion of a cash flow into a Present Worth 

series, 

P = 100(P/A,12%,10) + 120(P/A,12%,10)*(P/F,12%,10) + 

(5+25(A/G,12%,5))*(F/A,12%,5)*(P/F, 12%,20) – 200 -

(50+25(A/G,12%,4))*(P/A,12%,4)*(P/F,12%,1) – 125(P/A,12%,5)*(P/F,12%,5) – 

150(F/A,12%,8)*(P/F,12%,20) – (50-10(A/G,12%,5))*(P/A,12%,5)*(P/F,12%,15). 

 

Reconstruct the original cash flow diagram. 

(05) 

   

2A. 

 

Determine  the sales of a firm given the following information:  
Current ratio: 1.4 
Acid test ratio : 1.2 
Current liabilities : 1600 
Inventory turn-over ratio : 8 
 

(05) 

 

 

2B. 

 

Explain briefly and clearly how the topics covered under ‘Time value of Money’ and 

‘Evaluation of alternatives’ might help you, for instance, while making a decision 

how to pay for your laptop purchase on credit payment. Could the topics you learnt 

influence how you choose the type of laptop to buy?   

(05) 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitably assumed. 

 Interest factor table is provided in the last page (else use formulae). 
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3A. 

 

 

Sam Health Care, Inc. purchased a new sonogram imaging unit for $300,000 and had 

it mounted on a truck body for an additional $100,000, including the truck chassis. 

The unit-truck system will be depreciated as one asset. The functional life is 8 years, 

and salvage is` estimated at 10% of the purchase price of the imaging unit. Compare 

the annual depreciation and the book value until year 4 using a) Straight line 

depreciation and b) Double Declining Balance method. 

 

(05) 

 

3B. 

 

Sally McCarthy is an engineer for a new power plant. The plant can be fired by 

natural gas, fuel oil, or coal. A decision must be made on which fuel to use. An 

analysis of the costs shows that the installed cost, with all controls, would be least for 

natural gas at $30,000; for fuel oil it would be $55,000; and for coal it would be 

$180,000. If natural gas is used rather than fuel oil, the annual fuel cost will increase 

by $7500. If coal is used rather than fuel oil, the annual fuel cost will be $15,000 per 

year less. Assuming 12% interest, a 20-year analysis period, and no salvage value, 

which is the most economical installation? 

(05) 

   

4A. A series of monthly deposits of Rs.300 is made into a savings account for the next 

three years. Later, the deposit amount is increased to Rs.700 for the next 10 years on 

a quarterly basis. The account also consists of semi-annual withdrawals of Rs.500 for 

13 years starting one year from now. Calculate the amount remaining in the account 

at the end of thirteenth year if the interest rate is 12 percent per annum compounded 

monthly. 

(05) 

 

 

 

4B. 

 

 

A motor is required to drive a pump to remove water from a tunnel. The unit will be 

needed for a period of 5 years.  

The following alternatives are under consideration.  

Alternative X calls for the construction of a power line and purchase of the electric 

motor at a total cost of $4800. The salvage value of this equipment after 5 years is 

estimated to be $700.  

The cost of electricity for per hour of the operation is estimated to be $2.84 and the 

maintenance is estimated as $390 per year. 

Alternative Y calls for purchase of diesel engine pump set at a cost of $1725 and it 

will have no salvage value at the end of 5 years period. The cost of diesel per hour of 

operation is estimated at $1.46 maintenance is estimated at $0.51 per hour operation 

and the cost of wages chargeable when the engine runs is $2.75 per hour. 

How many hours per year the two machines have to run so that the two alternatives 

incur equal costs. If the no. of hours of operation is estimated at 100 hours which 

alternative is more economical? Take interest rate at 12% per year. 

(05) 

 

 

   

5A. A non-government agency is funding annual seminar on campus by using earnings of 

a $100,000 gift. It is estimated that 12% interest rate will be realized in the first 10 

years, but only 6% may be anticipated after that.  

i. What uniform annual payment may be established from the beginning to fund the 

seminar at the same level into infinity? 

ii. An additional gift of $10000 was received in the agency at the end of 5 years, 

which they have deposited in the seminar account. What will be the new annual 

payment starting from 6th year to infinity? 

 

(05) 

 



(HUM 3051)   Page 3 of 3 

 

5B. Let X = Last digit of your registration number (Note: If last digit of your registration 

number is either 0 or 1, then, assume X= 12) 

Certain kind of machine has a first-year maintenance cost of $300 which increases by 

$50 per year over the 10-year useful life of the machine. Answer the following if the 

firm’s interest rate is 12%. 

i. What equal annual payments could the firm make to a service organization to 

carry out the maintenance for X number of machines?  

ii. How much additionally could be paid for a new type of machine with the same 

useful life that requires no maintenance during its life?  

(05) 

 

 

 
             
 

Interest rate for 12%       
          
 

 
                                      


