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SUBJECT: ENGINEERING ECONOMICS & FINANCIAL MANAGEMENT 

[HUM 3051] 
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Time: 3 Hours                                         MAX. MARKS: 50 

 
 
 
 
 
 
 

1A) An engineer has received two bids for an elevator to be installed in a 

new building. The bids, plus his evaluation of the elevators are shown 

in table below.  

 

 
Bid1:Westing 

home 
Bid2: Itis 

Installed Cost $45,000 $54,000 

Service Life (years) 10 15 

Annual operating cost, 

Including repairs 
$2700/year   $2850/year   

Salvage Value at End of 

Service Life 
$3000 $4500 

The engineer will make a Present worth analysis using a 10% interest 

rate. Prepare the analysis and determine which bid should be accepted. 

 

(04) 

   

Instructions to Candidates: 

 Answer ALL the questions. 

 Interest factor table are provided, for others use formulae 

 Missing data may be suitably assumed. 
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1B) The cash flows for one cycle of a capitalized cost project is given below. 

Calculate the Capitalized cost of this project at 5% interest rate if the 

initial investment is $100,000. 

 

Year 1 2 3 4 5 

Amount($) 10000 10000 10000 11000 11000 
 

(03) 

   

1C) Two different companies are offering a punch press for sale. Company 

‘A’ charges $250,000 to deliver and install the device. Company A has 

estimated that the machine will have maintenance and operating costs 

of $4000 per year and will provide an annual benefit of $89,000. 

Company ‘B’ charges $205,000 to deliver and install the device. 

Company B has estimated maintenance and operating costs of the 

press at $4300 per year, with an annual benefit of $86,000. Both 

machines will last for 5 years and both can be sold for $15,000 each for 

the scrap metal. Using an interest rate of 12%, which machine should 

your company purchase, based on Present worth method? 

(03) 

   

2A) The maintenance foreman of a plant in reviewing his records found that 

a large press had the following maintenance cost record: 

 

5 years ago $ 600 

4 years ago $ 700 

3 years ago $ 800 

2 years ago $ 900 

Last year $ 1000 

 

After consulting with a lubrication specialist, he changed the preventive 

maintenance schedule. He believes that this year maintenance will be 

$900 and will decrease $100 a year in each of the following 4 years. If 

his estimate of the future is correct, what will be the equivalent uniform 

annual maintenance cost for the 10-year period? Assume interest at 

8%. 

(03) 

   

2B) Kersey Manufacturing Co., a small fabricator of plastics, needs to 

purchase an extrusion molding machine for $120,000. Kersey will 

borrow money from a bank at an interest rate of 10% over five years. 

Kersey expects its product sales to be slow during the first year, but to 

(03) 
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increase subsequently. Kersey therefore arranges with the bank to pay 

off the loan such that the lowest payment happens at the end of the first 

year and each subsequent payment being $10,000 additionally over 

the previous one. Determine the five annual payments.  

   

2C) Consider the accompanying cash flow diagram, which represents three 

different interest rates applicable over the five-year time span shown.  

  

  

 

 

 

 

 

 

a. Calculate the equivalent amount P at the present time. 

b. Calculate the single payment equivalent to F at n=5 

(04) 

   

3A) A metal plating company is considering four different methods for 

recovering byproduct heavy metals from a manufacturing site’s liquid 

waste. The investment costs and incomes associated with each 

method have been estimated. All methods have an 8-year life. The 

MARR is 10 % per year. If the methods are mutually exclusive, 

determine which one method should be selected. Use Incremental 

ROR evaluation method for the analysis purpose. 

 

Method First 

Cost, 

Rs 

Salvage 

Value, Rs 

Annual 

Income, 

Rs/Year 

IRR for each 

alternative, % 

A -30,000 +1,000 +4,000 2.20 

B -36,000 +2,000 +7,000 12.00 

C -41,000 +500 +8,000 11.40 
 

(04) 

   

3B) 

 

A firm is about to begin pilot plant operation on a process it has 

developed. One item of optional equipment that could be obtained is a 

heat exchanger unit. The company finds that a unit now available for 

$30,000 could be used in other company operations. It is estimated that 

the heat exchanger unit will be worth $35,000 at the end of 8 years. 

(03) 
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This seemingly high salvage value is due primarily to the fact that the 

$30,000 purchase price is really a rare bargain. If the firm believes 15% 

is an appropriate rate of return, what annual benefit is needed to justify 

the purchase of the heat exchanger unit?  

   

3C) The manager of Erie Pvt. Ltd. is involved in a production planning 

process and wishes to perform a risk assessment using worst case 

scenario, based on the company's current estimated levels. Based on 

the following information about Erie Ltd, you must conduct a break-

even analysis under these scenarios. 

Current Scenario: 

The fixed costs of the assets are currently around Indian Rupees 

(INR) 40,00,000, the variable cost of producing the product is INR. 

150 per unit, and the product can be sold for INR. 400 per unit. 

Worst-Case Scenario 

The company assumes a worst-case risk scenario for its costs and 

intends to be prepared, for which it seeks to estimate the additional 

units of sales it must meet in comparison to the break-even sales 

under the current (most likely) scenario. Due to global supply chain 

disruptions, it expects variable costs to reach around $300 per unit. 

What are those additional units of sales required under this worst-

case? 

(03) 

   

4A) Prepare the depreciation schedule of a new Electric car (Model A) 

bought with an initial price of Rs. 15,35,000 with an economic lives of 5 

years. Assume the annual depreciation rate to be 20 percent.  

(03) 

   

4B) You are required to perform an economic comparison of two models of 

car an Electric Car versus a Petrol Car, in an Indian Market. The 

information on the same are provided below. 

 

Model A: Electric Car 

The on-road price of Electric car (Model A) is Rs. 15,35,000 without 

considering insurance charges and its registration fees are exempted. 

Assume the salvage value of the car after 5 years to be its Book value 

considering the annual depreciation rate of 20% (refer question 4A). 

The car has a ARAI-certified range of 312 km on a full charge. For a 

full charge, the car consumes 20 units of electricity and consider an 

(04) 
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average cost of Rs. 7 per unit of electricity. As these cars doesn’t have 

any complex mechanical components its maintenance cost is on lower 

side. Further, details of cost involved in EV ownership is provided below 

in Table 1: 

 

Table 1: The cost details of an Electric Car (Model A) are provided 

below: 

 1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

5th 

year 

Insurance Cost 

(Rs) 

65000 61000 57000 53000 49000 

Maintenance Cost 

(Rs) 

4000 5000 6000 7000 8000 

 

Model B: Petrol Car 

The on-road price of a Petrol Car (Model B) is Rs. 8,60,000 including 

the registration charges without considering the insurance charges. 

The salvage value of petrol car can be assumed to be 50% of the initial 

on-road price. The ARAI-certified fuel efficiency of 17 kmpl and the 

average cost of petrol is Rs. 100 per liter. Further, details of cost 

involved in ownership of Petrol car is provided below in Table 2: 

 

Table 2: The cost details of a Petrol Car (Model B) are provided below: 

 1st 

year  

2nd 

year 

3rd 

year 

4th 

year 

5th 

year 

Insurance Cost 

(Rs) 

40000 36000 32000 28000 24000 

Maintenance Cost 

(Rs) 

8000 10000 12000 14000 16000 

 

a) You are required to compute the number of Kilometers you need to 

drive in a year which makes both the car models equivalent. 

Consider the economic service lives of the two cars to be five years 

and the interest rate of money at 10%.  

 

b) For an annual usage of 25,000 kms. Which model is better? 
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4C) The ABC company has a tower crane that has an estimated remaining 

life of 10 years. The crane can be sold for Rs. 60,000. If the crane is 

kept in service it must have a major repair immediately at a cost of Rs. 

30,000. Operating and maintenance costs will be Rs. 20,000/yr after 

the crane is repaired. After being repaired, the crane will have a zero 

salvage value at the end of the 10 year period.  

A new crane will cost Rs. 160,000, will last for 10 years, and will have 

Rs. 30,000 salvage value at that time. Operating and maintenance 

costs are Rs. 10,000 for the new crane. The company uses a MARR of 

10% in evaluating investment alternatives. Should the company buy the 

new crane? Compare the annual equivalents using the Outsider’s 

Viewpoint/Opportunity cost method. 

(03) 

   

5A)  A piece of machinery costs $7500 and has no salvage value after it is 

installed. The manufacturer's warranty will pay the first year's 

maintenance and repair costs. In the second year, maintenance costs 

will be $900, and this item will increase on a $900 arithmetic gradient 

in subsequent years. Also, operating expenses for the machinery will 

be $500 in the first year and will increase on a $400 arithmetic gradient 

in the following years. If interest is 8%, what is the economic service life 

for this machine?  

(05) 

   

5B) State the significance of Interest coverage ratio and Inventory turnover 

ratio. 

(02) 

   

5C) Following is the Balance sheet of JBL Ltd. as on 31st March, 2020 

 

Liabilities Rs. Assets Rs. 

Equity share capital 2,00,000 Goodwill 70,000 

8% Preference share 

capital 

2,00,000 Land and 

Buildings 

4,40,000 

16% of 15 years 

Debentures 

80,000 Plant and 

Machinery 

2,00,000 

15% Term Loans  40,000 Furniture 60,000 

Reserves 3,00,000 Investments 40,000 

Creditors 1,20,000 Debtors 1,40,000 

Bank Overdraft 80,000 Prepaid Insurance 20,000 

Outstanding Rent 14,000 Stock 60,000 

Provision for Tax 40,000 Cash in Hand 14,000 

(03) 
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Proposed Dividend 20,000 Cash at Bank 70,000 

Net Profit After Tax  40,000 Preliminary 

Expenses 

20,000 

 11,34,000  11,34,000 

Note: Totals Asset for previous year was Rs. 10,00,000  

 

You are required to calculate the following ratios: 

a) Current ratio  

b) Quick Ratio 

c) Debt to Equity Ratio 

 

                                      ***************************  
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