
  

SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

ENGINEERING ECONOMICS 

2 MARKS QUESTIONS WITH ANSWERS 

UNIT: 1 

BASIC ECONOMICS 

1. What is meant by economics? 

Economics is a study of economic problems of the people concerning production, consumption, 

exchange and distribution of wealth. 

 

2. What is micro economics? 

Micro economics is the study of a particular household, individual price, a firm or an industry. 

 

 

3. What is macro economics? 

Macro economics analyses the behaviour of broad economic aggregate like national income, 

general income, and general price level. etc. 

 

4. What sort of relationship exists between the demand for goods and the price of complementary goods? 

The relationship between the demand for goods and the price of complementary goods is inverse. 

when the price of complementary goods falls its demand would increase. it would increase the 

demand for goods as they are going to be used along with the complementary goods. 

 

 

5. State the law of diminishing marginal utility. 

It states that with successive increase in the units of consumption of a commodity, every 

additional unit of that commodity gives lesser satisfaction to the consumer. consumption beyond 

point of safety. 

 

6. What are the assumptions of law of demand? 

a) Price of related goods remains constant. 

b) Income of the consumer does not change 

c) Taste and preferences of the people remain unchanged. 

 

 

7. What are the factors which affect the price elasticity of demand for a commodity? 

a) Nature of the commodity 

b)Availability of substitutes 
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c) Share in the total expenditure 

d) Different uses of a commodity 

8. State the assumption of the law of supply. 

a) Price of related goods remains unchanged. 

b)Technology of production should not changed 

c) Cost of factors of production should remain the same 

d) Goals of the firm should not change 

9. Give any three factors affecting elasticity of supply 

a) Nature of commodity 

b) Cost of production 

c) Time element 

10. Define market demand. 

Market demand is the total quantity demanded by all the purchasers together. 

11. State the law of supply 

The law of supply states that the quantity of a commodity supplied varies directly with the price, 

other determinants of supply remaining constant. 

12. What is fixed cost? 

Fixed costs are the cost which does not change with change in the level of output. 

13. Define marginal cost. 

Marginal cost is the change in the total cost by producing an additional unit of output 

14. State & explain the law of demand 

The law of demand states that other things being equal demand when price falls and contracts 

when price rises. 

15. Why does the demand curve slope downwards to the right? 

A normal demand curve slopes downwards from left to right and it means that more units of a 

good are brought when price falls and less number of units are brought when rises. That is, when 

price falls, demand expands. So the demand curve as a rule, slope downwards from left to right. 

 

 

16. Define cross elasticity of demand. 

Cross elasticity of demand is the responsiveness of demand for a commodity say X to a given 

change in the price of a related say Y. 
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17. Classify wants. 

a) Necessaries 

b) Comforts 

c) Luxuries 

 

 

18. Name the factors influencing demand. 

a) Changes in the price of other goods. 

b) State of trade 

c) Changes in the taste and fashion 

d) Advertisement expenditure 

 

 

19. What is demand forecasting? 

Demand forecasting is the estimate of level of demand to be expected for goods or services for 

some period of time in the future. 

 

20. What is meant by supply in economics? 

Supply is the amount of commodity which will be offered for sale at a given price per unit of 

time. 
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SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

VIRUDHUNAGAR 

DEPARTMENT OF MECHANICAL ENGINEERING 

 ENGINEERING ECONOMICS- QUESTION BANK FOR 16MARKS 

Q.No UNIT I 

In Notes / 

Answer 

Key 

1 

In the design of a jet engine part, the designer has a choice of specifying either an 

aluminium alloy casting or a steel casting. Either material will provide equal service, 

but the aluminium casting will weigh 1.2 kg as compared with 1.35 kg for the steel 

casting. The aluminium can be cast for Rs. 80.00 per kg. and the steel one for Rs. 

35.00 per kg. The cost of machining per unit is Rs. 150.00 for aluminium and Rs. 

170.00 for steel. Every kilogram of excess weight is associated with a penalty of Rs. 

1,300 due to increased fuel consumption. Which material should be specified and 

what is the economic advantage of the selection per unit? 

ANSWER 

KEY 

2 

The chief engineer of refinery operations is not satisfied with the preliminary design 

for storage tanks to be used as part of a plant  expansion programme. The engineer 

who submitted  the design was called in and asked to reconsider the overall 

dimensions in the light of an article in the Chemical Engineer, entitled “How to size 
future process vessels?” 

The original design submitted called for 4 tanks 5.2 m in diameter and 7    m in height. 

From a graph of the article, the engineer found that the present ratio of  height  to  

diameter  of  1.35  is  111%  of  the  minimum  cost  and  that the minimum cost for a 

tank was when the ratio of height to diameter was  4  :  1. The cost  for  the  tank  

design  as  originally   submitted   was  estimated to be Rs. 9,00,000. What are the 

optimum tank dimensions if the volume remains the same as for the original design? 

What total savings may be expected through the redesign? 

ANSWER 

KEY 

3 

 

ANSWER 

KEY 

4 Explain the concept of break even analysis with clear diagram? 
ANSWER 

KEY 

5 Briefly explain about element of cost and its classification? 
ANSWER 

KEY 
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6 Explain the concept of law of supply and demand with suitable example? 
ANSWER 

KEY 

7 Briefly explain about process planning and its various types? NOTES 

8 

A concern manufacturing a domestic appliance proposes to put up an improved 

model in market and the selling price for the same to be decided .The selling price 

will cover the overheads and ensure the proportion of profit on sales as before.The 

material in the new model will cost Rs 4000 and the direct wages would be Rs   

2000.Following figures relate to the previous year: Stock material on 1st April 2006 

Rs 2,00,000 Stock material on 31 stMarch 2007 Rs 2,20,000 Purchase of raw 

material in this period Rs 5,20,000 Manufacturing wages Rs 1,60,000 Works 

overhead Rs 80,000 Administrative and sales overhead Rs 80,000 Sales during the 

year Rs 9,02,000 Suggest a selling price .Overhead absorption base on % of  direct 

labour 

NOTES 

9 

From the following details ,calculate the break even  point .What will be the selling 

price per unit if break even point to be brought to 900 units:Variable cost per units Rs 

750  Fixed expenses Rs 27,00,000 Selling price per unit Rs 1,000 

NOTES 
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UNIT-I-INTRODUCTION TO ECONOMICS -ANSWER KEY FOR 

16MARK 

 

Q.NO:1  

    Solution  

(a)  Cost  of  using  aluminium  metal  for    the  jet engine part: 

Weight  of aluminium casting/unit = 1.2  kg 

Cost of making aluminium casting = Rs. 80.00 per    kg 

Cost of machining aluminium casting per unit = Rs. 150.00  

Total cost of jet engine part made of   aluminium/unit 

= Cost of making aluminium casting/unit 

+ Cost of machining aluminium casting/unit 

= 80 1.2 + 150 = 96 +  150 

= Rs. 246 
 

(b) Cost of jet engine part made of steel/unit: 

 Weight  of steel casting/unit = 1.35  kg 

Cost of making steel casting = Rs. 35.00 per    kg 

Cost of machining steel casting per unit = Rs. 170.00     

Penalty of excess weight of steel casting = Rs. 1,300 per kg 

Total cost of jet engine part made of    steel/unit 

                                              =  Cost of making steel  casting/unit 

+ Cost of machining steel casting/unit 

+ Penalty for excess weight of steel casting 

= 35 1.35 + 170 + 1,300(1.35 –   1.2) 

=  Rs. 412.25 

DECISION  

The total cost/unit of a jet engine part made of aluminium is less than that for an engine 

made of steel. Hence, aluminium is suggested for making the jet engine part. The economic 

advantage of using aluminium over steel/unit is Rs. 412.25 – Rs. 246 = Rs.   166.25 
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Q.NO:2 

Solution 

 

(a) Original design 

Number of tanks = 4  

Diameter of the tank = 5.2 m 

Radius of the tank = 2.6 m 

Height of the tank = 7   m 

Ratio of height to diameter = 7/5.2 = 1.35 

Volume/tank  = (22/7)r 2h = (22/7)(2.6)2 7 

= 148.72 m3 

(b) New design 

Cost of the old design = 111% of the cost of the new design (optimal 

design) 
Optimal ratio of the height to diameter =    4:1 

 

h : d  = 4 :  1 

4d  =   h 

d = h/4 

r = h/8 

 

Volume = (22/7)r2h = 148.72 (since, the volume remains the same) 

(22/7)(h/8)2h   = 148.72 

h3  =  
148.72 

(22/7) 

h  = 14.47 m 

 
64 = 3,028.48 
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Q.NO:3 

Solution (a)  Cost  of  component  using  process  sequence   

1. The  process sequence 1 of the component is as    follows: 

Turning – Milling – Shaping –   Drilling 

The calculations for the cost of the above process sequence are summarized in 

Table. 

 

Table Workings for Process Sequence  1 

 

Operati
on 
No. 

Operat

ion 

 Time Machine 
hour 
rate 

Cost 

  (
m

(hr) (Rs.) (Rs.) 

1 Turnin

g 

5 0.083 200 16.6

0 2 Millin

g 

8 0.133 400 53.2

0 3 Shapin

g 

1

0 

0.167 350 58.4

5 4 Drillin 3 0.050 300 15.0

Total: 143.25 

 

(b) Cost of component using process sequence 2. The process sequence 2 of the 

component is as   follows: 

Turning – Milling –  Drilling 

The calculations for the cost of the above  process  sequence  are  given  in  Table 

Table Workings for Process Sequence  2 

 

Operati
on 
No. 

Opera

tion 

 Time Mach
ine 

hour rate 

 C

os
  (mi

n) 
(hr) (Rs.) (Rs.

) 
 

1 Turning 5 0.083 200 16.6  
2 Millin

g 
14 0.233 400 93.

20 
 

3 Drilling 3 0.050 300 15.0
0 

 
    Total: 124.

80 

 

 

(c) Cost of component using process sequence 3.    The process sequence    3 of the 

component is as   follows: 

Only CNC operations 
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The calculations for the cost of the above process sequence are summarized in 

Table 

Table Workings for Process Sequence  3 

 

Operat
ion 
No. 

Operation Ti

m

 Machine Cost 
hour rate 

  (min) (hr) (Rs.) (Rs.) 

1 CNC 

operations 

8 0.13

3 

1,000 133 

 

The process sequence 2 has the least cost. Therefore, it should be selected for 

manufacturing the component. 

 

Q.NO:4 Break-Even Analysis 

 
The main objective of break-even analysis is to find the cut-off production volume from 

where a firm will make   profit. 

 

Let 

s  = selling price per  unit 

v = variable cost per unit FC = 

fixed cost per period Q  = 

volume of  production 

The total sales revenue (S) of the firm is given by the following formula: 

S = s Q 

The total cost of the firm for a given production volume is given 

as 

TC = Total variable cost + Fixed cost 

= v Q + FC 

 The linear plots of the above two equations are shown in Fig. .
 

 The intersection point of the total sales revenue line and the total  cost 

line  is called the break-even point.
 

 The corresponding volume of production on the X-axis is known as the 

break-even sales quantity.
 

 At the intersection point, the total cost is equal to the total revenue. 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 

 

This point is also called the no-loss or no-gain  situation.
 

 For any production quantity which is less than the break-even quantity, 

the total cost is more than the total  revenue.
 

 Hence, the firm will be making loss.














BEP(Q*) Production quantity 

Fig.    Break-even chart. 

 

For any production quantity which is more than  the break-even quantity, the  total 

revenue will be more than the total cost. Hence, the firm will be making profit. 

Profit  = Sales – (Fixed cost + Variable    costs) 

= s Q – (FC  + v Q) 

The formulae to find the break-even quantity and break-even sales  quantity 

 

Break-even quantity =
  Fixed cost 

Selling 

pri e/unit − Varia le ost/unit 

 

  FC  

= s-v (in units) 

 

Break-even sales =   Fixed cost × Selling price/ unit 

Selling price/ unit − Variable cost / unit 
 

=   
FC   

× s (Rs.) 

s − v 

The contribution is the difference between the sales and the variable costs. The 

margin of safety (M.S.) is the sales over and above the break-even sales. The formulae 

to compute these values  are 
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Contribution  = Sales – Variable  costs 

Contribution/unit  = Selling price/unit – Variable   cost/unit 

M.S.  = Actual sales – Break-even  sales 

=
  Profit 

× sales 

Contribution 

M.S. as a per cent of sales    = (M.S./Sales) 100 

Q.NO:5   Elements Of Costs 

 
Cost can be broadly classified into variable cost and overhead cost.  Variable 

cost varies with the volume of production while overhead cost is fixed, irrespective of 

the production  volume. 

 

Variable cost can be further classified into direct material cost, direct labour 

cost, and direct expenses. The overhead cost can be classified into factory  overhead,  

administration  overhead,  selling  overhead,  and   distribution overhead. 

 

Direct material costs are those costs of materials that are used to produce the 

product. Direct labour cost is the amount of wages paid to the direct labour involved in 

the production  activities. 

 

Direct expenses are those expenses that vary in relation to the production volume, 

other than the direct material costs and direct labour costs. 

 

Overhead cost is the aggregate of  indirect  material  costs,  indirect  labour  costs 

and indirect expenses. Administration overhead includes all the costs that are incurred 

in administering the business. 

 

Selling overhead is the total expense that is incurred in the promotional activities 

and the expenses relating to sales force. Distribution overhead is the total cost of 

shipping the items from the factory site to the customer  sites. 

 

The selling price of a product is derived as shown below: 

 

(a) Direct material costs + Direct labour costs + Direct 

expenses = Prime cost 

(b) Prime cost + Factory overhead = Factory   cost 

 
(c) Factory  cost   +   Office  and   administrative  overhead 

=   Costs   of production 

 

(d) Cost of production + Opening finished stock – Closing finished 

stock 

= Cost of goods  sold 
 

(e) Cost of goods sold + Selling and distribution overhead = Cost of 

sales 
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(f) Cost of sales + Profit =   Sales 

 

(g) Sales/Quantity sold = Selling price per   unit 

 

In the above calculations, if the opening finished stock is equal to the closing finished 

stock, then the cost of production is equal to the cost of goods sold. 
 

Other Costs/Revenues 

 

The following are the costs/revenues other than the costs which are presented in the 

previous section: 

 

 Marginal cost 

 Marginal revenue 

 Sunk cost 

 Opportunity cost 

 

1. Marginal Cost 

 

Marginal cost of a product is the cost of producing an additional unit of that product. 

Let the cost of producing 20 units of a product be Rs. 10,000, and the cost of producing 21 

units of the same product be Rs. 10,045. Then the marginal cost of  producing the 21st unit is 

Rs.   45. 

 
2. Marginal Revenue 

 

Marginal revenue of a product is the incremental revenue of selling an additional unit 

of that product. Let, the  revenue  of  selling  20  units  of  a  product  be Rs. 15,000 and the 

revenue of selling 21 units of the same product  be Rs.  15,085. Then,  the  marginal revenue 

of selling the 21st unit is Rs.    85. 

 

3. Sunk Cost 

 

This is known as the past cost of an equipment/asset. Let us assume that an equipment 

has been purchased for Rs. 1,00,000 about three years back. If it is considered for replacement, 

then its present value is not Rs. 1,00,000. Instead, its present market   value should be taken as 

the present value of the equipment for  further    analysis. 

So,  the  purchase  value  of  the  equipment  in  the  past  is known as its sunk cost. 

The sunk cost should not be considered for any analysis done from now  onwards. 

4. Opportunity Cost 

 

In practice, if an alternative (X ) is selected from a set of competing alternatives  (X,Y ), 

then the corresponding  investment  in  the  selected  alternative  is  not available  for any other 

purpose. If the same money is invested in some other alternative (Y ), it may fetch some return.  

Since  the  money  is  invested  in  the selected alternative (X ), one has to forego the return 

from the other alternative  (Y ). 

 

The amount that is foregone by not investing in the other alternative (Y ) is known  as 
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the opportunity cost of the selected alternative (X ). So the opportunity cost of an alternative is 

the return that will be foregone by not investing the same money in another alternative. 

Q.NO:6 Laws of supply and demand 

 

Laws of supply - states that the quantity of a commodity supplied varies directly with the 

price, other determinants of supply remaining constant. 

 

 If the cost of inputs increases, then naturally, the cost of the product will go up. In 

such a situation, at the prevailing price of the product the profit margin per unit  

will be less.
 The producers will then reduce the production quantity, which in turn will affect 

the supply of the product.
 For instance, if the prices of fertilizers and cost of labour are increased 

significantly, in agriculture, the profit margin per bag of paddy will be  reduced.
 So, the farmers will reduce the area of cultivation, and hence  the  quantity of 

supply of paddy will be reduced at the prevailing prices of the  paddy.
 If there is an advancement in technology used in the manufacture of the product in 

the long run, there will be a reduction in the production cost per unit.
 This will enable the manufacturer to have a greater profit margin per unit at the 

prevailing price of the product. Hence, the producer will be tempted to supply  

more quantity to the  market.
 Weather also has a direct bearing on the supply of products. For example, demand 

for woollen products will increase during winter. This means the prices of woollen 

goods will be incresed in winter.
 So, naturally, manufacturers will supply more volume of woollen goods during 

winter.
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Factors influencing supply 

 

The shape of the supply curve is affected by the following factors: 

 

 Cost of the inputs 

 Technology 

 Weather 

 Prices of related goods 

 
Law of demand states that other things being equal demand when price falls and 

contracts when price rises. 

 

 Market demand is the total quantity demanded by all the purchasers together. 

 

 Elasticity of Demand - Elasticity of demand may be defined as the degree of 

responsiveness of quantity demanded to a Change in price. 

 An interesting aspect of the economy is that the demand and supply of a product 

are interdependent and they are sensitive with respect to  the  price  of  that  

product. .
 From Fig. it is clear that when there is a decrease in the price of a product, the 

demand for the product increases and its supply decreases.
 Also, the product is more in demand and hence the demand of the product 

increases.
 At the same time, lowering of the price of the product makes the producers restrain 

from releasing more quantities of the product in the market.
 Hence, the supply of the product is decreased. The point of intersection of the 

supply curve and the demand curve is known as the equilibrium point.
 At the price corresponding to this point, the quantity of supply is equal to the 

quantity of demand. Hence, this point is called the equilibrium point.
 
 

Quantity 

Fig.  Demand and supply  curve. 

Supply 
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Factors influencing demand 

 

The shape of the demand curve is influenced by the following factors: 

 

 Income of the people 

 Prices of related goods 

 Tastes of consumers 

 

Concept of Engineering Economics 

 

 Science is a field of study where the basic principles of  different  physical  

systems are formulated and tested.
 

 Engineering is the application of science. It establishes  varied  application  

systems based on different scientific principles.
 

 From the discussions in the previous section, it is clear that price has a major role 

in deciding the demand and supply of a product.
 

 Hence, from the organization‟s point of view, efficient and effective functioning of 
the organization would certainly help it to provide goods/services at a lower cost 

which in turn will enable it to fix a lower price for its goods or services.
 

 The following section discusses the different types of efficiency and their impact 

on the operation of businesses and the definition and scope of engineering 

economics.
. 

1.5 Types of Efficiency 

 

Efficiency of a system is generally defined as the ratio of its output to input. The 

efficiency can be classified into technical efficiency and economic efficiency. 

 

1. Technical efficiency 

 

It is the ratio of the output to input of  a  physical  system.  The  physical  

system may be a diesel  engine, a machine working in a shop  floor, a furnace,     

etc. 

Technical efficiency (%) =  
Output 

× 100 

Input 

 
The technical efficiency of a diesel engine is as    follows: 

 
Heat equivalent of mechanical 

Technical efficiency (%) =
  energy produced 

× 100 

Heat equivalent of fuel used 
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In practice, technical efficiency can never be more than    100%. 

 
This is mainly due to frictional loss and incomplete combustion of fuel, 

which are considered to be unavoidable phenomena in the working of a 

diesel engine. 
 

2. Economic efficiency 

 

Economic efficiency is the ratio of output to input of a business system. 

 

Economic efficiency (%) =  
Output  

× 100 =  
Worth 

× 100 

                          Input                  Cost 
 

„Worth‟ is the annual revenue generated by way of operating the 
business and „cost‟ is the total annual expenses incurred in carrying 
out the  business. 

 

For the survival and growth of any business, the economic 

efficiency should be more than 100%. 

 

Economic efficiency is also called „productivity‟. There  are 
several ways  of improving productivity. 

 Increased output for the same   input 

 Decreased input for the same  output 

 By a proportionate increase in the output 

which  is more  than  the proportionate increase 

in the   input 

 By a proportionate decrease in the input which  

is  more  than  the proportionate decrease in the   

output 

 Through simultaneous increase in the output with 

decrease in the input. 
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UNIT:  2 

VALUE ENGINEERING 

 

1. What are the elements of financial management? 

a )Fixed and working capital management. 

b) Determining sources of funds 

c) Financial analysis 

d) Capital budgeting 

 

 

2. Explain working capital 

Working capital is that part of the capital which is required for the financing of working or 

current needs of the firm. 

 

3. What is meant by fixed capital? 

Fixed capital is associated with the amount of capital acquired by an enterprise for acquiring 

fixed assets such as land, building, plant, machinery and equipment, which are intended for long term continued 

use in business. 

 

4. Classify working capital 

a)Permanent working capital 

b) Variable working capital 

 

 

5. List the internal sources of finance. 

a) Retained profit 

b) Depreciation provisions 

c) Deferred taxation 

d) Personal funds 

 

 

6. List the external sources of finance. 

a) Venture capital funds 

b) Loans from financial institutions 

c) Loans from banks 

d) Trade credit 
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7. What are the responsibilities of good financial management? 

a)Profit planning 

b) Worth maximization 

c) Procurement of finance 

d) Capital financing 

 

 

8. Enumerate executive function of financial management. 

a) Assessment of financial needs in terms of fixed and working capital 

b) Choosing the sources of funds 

 

 

9. What is the role of financial manager in an organization? 

The specific role of a financial manager includes anticipation of financial needs, acquiring 

financial resources and allocating funds in business. 

 

10. What is debenture? 

A debenture is an instrument issued by a company which denotes an obligation resulting from 

the borrowing of money through the instrument. 

 

11. Name the state level financing institution for advancing loans to industries. 

Tamilnadu industrial development corporation 

 

 

12. What are retained earnings? 

Retained earnings are profits not distributed by way of divided payments but retained within the 

organization as revenue reserves. These retained earnings are utilized by the company to finance 

its expansion plans or meet its requirements of working capital. 

 

 

13. Explain what is meant by obsolescence of machine. 

Obsolescence is the loss in value of an asset due to new inventions, modifications, and change in 

legislation, styles, technology or other causes. It is different from wear & tear due to normal usage. 

 

14. What is investment? 

The purchase of capital goods, such as plant and machinery in a factory in order produce good

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 

for future consumption. 
 

15. Define cost of capital. 

Cost of capital is concerned with the amount that should be expended in order 

to acquire capital for investment project. 

 

16. What is financial accounting? 

The art of recording, classifying and summarizing in a significant manner and 

in terms of money transactions and events which are impart at least of a financial character 

and interpreting the 

resulting thereof. 

 

 

17. State the nature of financial accounting. 

a) The transaction is mostly financial in nature 

b) It deals with the overall performance of the business. 

c) It is more rigid in its approach 

 

 

18. Write the types of business accounts. 

a) Personal account 

b) Real account 

c) Nominal account 

 

 

19. What are the systems of book keeping? 

a)Double entry system 

b) Single entry system 

 

 

20. What are the functions of financial management? 

a)determining financial needs 

b) Determining sources of funds 

c) Financial analysis 

d) Profit planning and control 
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SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

VIRUDHUNAGAR 

DEPARTMENT OF MECHANICAL ENGINEERING 

 ENGINEERING ECONOMICS- QUESTION BANK FOR 16MARKS 

Q.No UNIT II 
In Notes / Answer 

Key 

1 

A company has extra capacity that can be used to produce a 

sophisticated fixture which it has been buying for Rs. 900 each. If the 

company makes the fixtures, it will incur materials cost of Rs. 300 per 

unit, labour costs of Rs. 250 per unit, and variable overhead costs of Rs. 

100 per unit. The annual fixed cost associated with the unused capacity 

is Rs. 10,00,000. Demand over the next year is estimated at 5,000 units. 

Would it be profitable for the company to make the fixtures? 

 

ANSWER KEY 

2 

An item has a yearly demand of 2,000 units. The different costs in 

respect of make and buy are as follows. Determine the best option 

 Buy Make 

Item cost/unit Rs. 8.00 Rs.   5.00 

Procurement cost/order Rs. 120.00  

Set-up cost/set-up  Rs. 60.00 

Annual carrying cost/   

item/year Rs. 1.60 Rs.   1.00 

Production rate/year  8,000 

units  

ANSWER KEY 

3 

 

ANSWER KEY 

4 

An engineer is considering two types of pressure sensors for  a low 

pressure steam line.The costs are shown below.Which should be 

selected based on a present worth comparison at an interest rate of 16 % 

per year? Type X Type Y First cost Rs 76,000 Rs 1,29,000 

Maintenance cost/year 12,000 9000  Salvage value 0 20,000 

life,years 2 4 

 

ANSWER KEY 
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5 Explain in details about criteria for make or buy decision and its 

approaches? (Also see problems) 
NOTES 

6 

A factory can sell 2000 units of its product in home market at Rs. 16 

each. The marginal cost / unit is Rs. 14/-. and fixed overheads are 

Rs. 5000/-. It can also sell another 2000 units in the foreign market at 

Rs. 16/- each. The additional package and export expenses will be 

Rs. 1/- per unit. Advice the management suitably. 

(ii) Explain the marginal cost pricing. Write advantages of it 

NOTES 

7 Problems in single –payment compound amount method? ANSWER KEY 

8 Problems in equal payment series sinking fund factor method? ANSWER KEY 

9 Problems in single payment present worth factor? ANSWER KEY 

10 Problems in equal payment series present worth factor method? ANSWER KEY 

11 Problems in equal payment series capital recovery factor method ANSWER KEY 
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2Co D 

C

UNIT-II-VALUE ENGINEERING -ANSWER KEY FOR 

16MARK 

Q.NO:1     Solution 

 

We  assume that the unused capacity has alternative   use. 

 

 

Cost to make 

Variable cost/unit = Material + labour +   

overheads 

= Rs. 300 + Rs. 250 + Rs.    100 

= Rs. 650 

Total variable cost = (5,000 units) (Rs.   650/unit) 

= Rs. 32,50,000 

 
Add fixed cost  associated 

with unused capacity + Rs. 10,00,000 

Total cost = Rs. 42,50,000 
 

 

 

 
Cost to buy 

Purchase cost = (5,000 units) (Rs.  900/unit) 

= Rs. 45,00,000 
Add fixed cost  associated 

with unused capacity + Rs. 10,00,000 
 

Total cost = Rs. 55,00,000 

 

The cost of making fixtures is less than the cost of buying fixtures from outside. Therefore, the 

organization should make the   fixtures 

 

Q.NO:2     

SOLUTION: 

Buy option 

 

D = 2,000  units/year 

Co  = Rs. 120/order 

Cc  = Rs. 1.60/unit/year 

 

Q1 = = 
2 × 2,000 × 120 

1.60 
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= 548  units (approx.) 

 
TC = DP  + 

 DCo Q1    
+

 

Q1Cc 

 

2 

= 2,000 8 +  
2,000 × 120 

548 

+  
548 × 1.60 

2 
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   2 × 60 × 2,000  

1.0 (1 − 2,000/8,000) 

 

=  Rs. 16,876.36 

Make option 

Co = Rs.  60/set-up 

r = 2,000 units/year 

Cc = Re  1/unit/year 

k = 8,000 units/year 

 

= = 566  units (approx.) 

 

 

 

 

 

TC = DP  + 

 
 D × Co 

Q2 

 

+ Cc  (k –  r) 

 

  Q2  

2 × k 

 

 

= 2,000 5.00 + 

 

=  Rs. 10,424.26 

 

 

 

2,000 × 60 

566 

 

+ 1.0 (8,000  – 2,000) 
566 

 
 

2 × 8,000 

Q2 _ 
-
  2Cor 

C [1 − (r / k)] 
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Q.NO:3 

Solution 

Annual  cost of process A  = FC  + VC Volume 

=  5,00,000 + 175 8,000 

=  Rs. 19,00,000 

Annual  cost of process B  = FC  + VC Volume 

=  6,00,000 + 150 8,000 

=  Rs. 18,00,000 

Annual  cost of buy = Purchase price/unit Volume 

= 125 8,000 

=  Rs. 10,00,000 

 

Since the annual cost of buy option is the  minimum  among  all  the alternatives,  the 

company  should buy the  product 

 

Q.NO: 7 TO 11 

Single-Payment Compound Amount - Here, the objective is to find the single future sum (F) of the 

initial payment (P) made at time 0 after n periods at an interest rate i compounded every  period.

 F 

 

 

. . 

0 1 2 3 4 . . n 

P i % 

 

Cash flow diagram of single-payment compound   amount. 

 

The formula to obtain the single-payment compound amount    is 

F = P(1 + i)n = P(F/P, i,  n) 

where 

(F/P, i, n) is called as single-payment compound amount   factor. 
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Single-Payment Present Worth Amount - Here, the objective is to find the present worth amount (P) 

of a single future sum (F) which will be received after n periods at an interest rate of      i compounded 

at the end of every interest   period. 

F 

 

. . 

0  1 2 3 4 . . n 

P i % 

Cash flow diagram of single-payment present worth   amount. 

 

The formula to obtain the present worth   is 

 

P =    
F  

(1 + i)n 

= F(P/F, i, n) 
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i % 

 

Where 

(P/F, i, n) is termed as single-payment present worth    factor. 

 

Equal-Payment Series Sinking  Fund 

 
In this type of investment mode,  the  objective  is  to  find  the  equivalent  

amount (A) that should be deposited at the end of every interest period for n interest 

periods to realize a future sum (F) at the end of the nth interest period at an interest 

rate of i. 

A A A A 

i % 

A = equal amount to be deposited at the end of each interest period 

n = No. of interest   periods 

i = rate of  interest 

F = single future amount at the end of the nth period 

 

 

The formula to get F  is 

 

 

Where 

(A/F, i, n) is called as 

equal-payment 

series sinking fund 

factor. 

 

 

A = F
 i

 

(1 + i)n  − 
1 

 

 

= F(A/F, i,  n) 
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Equal-Payment Series Present Worth Amount The objective of this mode of investment 

is to find the present worth of an equal payment made at the end of  every  interest  period  

for  n interest periods at an interest rate of i compounded at the end of every interest   

period. 

 

The corresponding cash flow diagram is shown in Fig. 3.8.  Here, 

P = present worth 

A = annual equivalent  payment 

i = interest  rate 

n = No. of interest 

periods The formula to 

compute P   is 

(1 + i)n   − 1 

P = A = A(P/A, i,  n) 

i(1 + i)n 

Where 
(P/A, i, n) is called equal-payment series present worth    factor 

Equal-Payment Series capital recovery The  objective  of  this  mode  of  investment  is  

to find the annual equivalent amount (A) which is to be recovered at the end of every 

interest period for n interest periods for a loan (P) which is sanctioned now at an interest 

rate of i compounded at the end of every interest period 

P 

 

 

0 

 

 

A A A A A 

Cash flow diagram of equal-payment series capital recovery   amount. 

 

P = present worth (loan  amount) 

A = annual equivalent   payment (recovery  amount) 

i = interest  rate 

n = No. of interest   periods 

The formula to compute P is as   follows: 

 

 

 

Where, 

   i(1 + i)n 

A = P  = P(A/P, i, 
n) (1 + i)n  − 1 

(A/P, i, n) is called equal-payment series capital recovery   factor. 

i % 

1 2 3 4 
 

 
 

 n 
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A1 
A1+G 

A1+2G 
A1+3G 

 

 

Uniform Gradient series annual equivalent The objective of this mode of investment is to 

find the annual equivalent amount of a series with an amount A1 at the end of the first year 

and with an equal increment (G) at the end of each of the following n – 1 years with an 

interest rate i compounded  annually. 

 

The corresponding cash flow diagram is shown in    Fig 

0 1 2 3 4 . 
.
 

. 10 

. 
 

 

 

 

A1+ (n – 1)G 

 

Cash flow diagram of uniform gradient series annual equivalent    amount. 

 

The formula to compute A under this situation    is 

(1 + i)n  − in − 1 

A = A1 +  G   

i(1 + i)n  − i 

 

here 

Where 

= A1 + G (A/G, i,   n) 
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(A/G, i, n) is called uniform gradient series    factor. 

 

 

Effective Interest rate Let i be the nominal interest rate compounded annually. But, in 

practice, the compounding may occur less than a year. For example, compounding may  be 

monthly, quarterly, or semi-annually. Compounding monthly means that the interest is 

computed at the end of every month. There are 12 interest  periods  in a year if the  interest is 

compounded monthly. Under such situations, the formula to compute the effective interest 

rate, which is compounded annually, is Effective interest rate, R = 1 + i/C
C  − 1 

where, 

i  = the nominal interest  rate 

C = the number of interest periods in a    year. 
 

 

 

Single-Payment Compound Amount 

A person deposits a sum of Rs. 20,000 at the interest  rate  of  18%  compounded  

annually for 10 years. Find the maturity value  after 10 years. 

 
Solution 

 

P = Rs. 20,000 

i = 18% compounded  annually 

n = 10  years 

F = P(1 + i)n  = P(F/P, i, n) 

= 20,000 (F/P, 18%,  10) 

= 20,000 5.234 = Rs.  1,04,680 

 

The maturity value of Rs. 20,000 invested now at 18% compounded yearly is equal 

to Rs. 1,04,680 after 10  years. 

 

 
Single-Payment Present Worth Amount 
 

A person wishes to have a future sum of Rs. 1,00,000 for his son’s education after 10  

years from now. What is the single-payment that he should deposit now so that he gets the 

desired amount after 10 years? The bank gives 15% interest rate compounded  annually. 

 
Solution 

 

F = Rs.  1,00,000 

i  = 15%, compounded  annually 

n  = 10 years 
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i = 18% 

      

 

 

 

15 

P = F/(1 + i)n  = F(P/F, i,   n) 

= 1,00,000 (P/F, 15%,  10) 

= 1,00,000 0.2472 

= Rs. 24,720 

 

The  person  has   to   invest   Rs.   24,720  now   so  that   he  will   get   a  sum   of Rs. 

1,00,000 after 10 years at 15% interest rate compounded    annually. 
 

Equal-Payment Series  Sinking Fund 

 

A company has to replace a present facility after 15 years at an outlay of Rs. 5,00,000. It 

plans to deposit an equal amount at the end of every year for the next 15 years at an interest 

rate of 18% compounded annually. Find the equivalent amount that must be deposited at the 

end of every year for the next 15   years. 

 
Solution 

 

F = Rs. 5,00,000 

n = 15  years 

i = 18% 

A = ? 

 

The corresponding cash flow diagram is shown in    Fig. 

 
5,00,000 

 

 

 

 

 

A A A A A 

Fig.  Cash flow diagram of equal-payment series sinking   fund. 
 

i 

A = F 
(1 + i)n  − 

= F(A/F, i,  n) 

1 
 

= 5,00,000(A/F, 18%,  15) 

= 5,00,000 0.0164 

= Rs. 8,200 

 

The annual equal amount which must be deposited for 15 years is Rs. 8,200. 
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1,00,00,000 

 
Equal-Payment Series Present Worth  Amount 

 
A company wants to set up a reserve which will help the company to have an annual 

equivalent amount of Rs. 10,00,000 for the next 20 years towards its employees welfare 

measures. The reserve is assumed to grow at the rate of 15% annually. Find the single- 

payment that must be made now as the reserve amount. 
 

Solution 

A = Rs.  10,00,000 

i = 15% 

n = 20  years 

P = ? 

The corresponding cash flow diagram is illustrated in   Fig. 

P 

10,00,000    10000001000000 100000 

 

Fig. Cash flow diagram of equal-payment series present worth   amount. 

 

 

The formula to compute P   is 
 

(1 + i)
n  − 1 

P = A = A(P/A, i,  n) 

i(1 + i)
n

 

= 10,00,000 (P/A, 15%, 20) 

= 10,00,000 6.2593 

=  Rs. 62,59,300 

 

The amount of reserve which must be set-up now is equal to Rs. 62,59,300. 

0 1 

i = 15% 

2
4 

 
 20 
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Equal-Payment Series Capital Recovery  Amount 
 

A bank gives a loan to a company to purchase an equipment worth Rs. 10,00,000 at an 

interest rate of 18% compounded annually. This amount should be repaid in 15 yearly equal 

installments. Find the installment amount  that the company has to pay to the   bank. 

 
Solution 

P = Rs.  10,00,000 

i = 18% 

n = 15  years 

A = ? 

The corresponding cash flow diagram is shown in    Fig.. 

10,00,000 

 

 

 

. 
 

A A A A A 

Fig.  Cash flow diagram of equal-payment  series capital  recovery  amount. 

 

   i(1 + i)n
 

A = P  = P(A/P, i, n) 
(1 + i)

n  − 1 

= 10,00,000 (A/P, 18%, 15) 

= 10,00,000 (0.1964) 

=  Rs. 1,96,400 

The annual equivalent installment to be paid by the company to the bank is Rs. 1,96,400. 

0 1 

i = 18% 

2 3 
4 

 
 

 

15 
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Uniform Gradient Series Annual Equivalent  Amount 

 

A person is planning for his retired life. He has 10 more years of service. He would like to 

deposit  20% of his salary,  which  is Rs. 4,000, at the  end  of  the  first  year,  and  thereafter   

he  wishes  to  deposit  the  amount with an annual increase of Rs. 500  for the next 9  years  

with an interest rate of 15%. Find the total amount at the end of the 10th year of the above 

series. 

 
Solution 

Here, 

A1 = Rs.  4,000 

G = Rs.  500 

i = 15% 

n = 10  years 

A = ? & F =   ? 

 

The cash flow diagram is shown in   Fig. 
 

i = 15% 

0 1 2 3 4 . 

 
4,000    

4,000 + 500 

4,000 + 1,000 

4,000 + 1,500 

 

4,000 + 4,500 

Fig. Cash flow diagram of uniform    gradient series annual equivalent amount. 
 

 
A  = A1 +  G 

(1 + i)
n  − in − 1 

 
 

i(1 + i)
n  − i 

= A1 + G(A/G, i,  n) 

= 4,000 + 500(A/G, 15%,   10) 

= 4,000 + 500 3.3832 

= Rs. 5,691.60 

This is equivalent to paying an equivalent amount of Rs. 5,691.60 at the end of every 

year for the next 10 years. The future worth sum of this revised series at the  end  of  the   

10th year is obtained as  follows: 

F = A(F/A, i,  n) 

= A(F/A, 15%,  10) 

= 5,691.60(20.304) 
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= Rs. 1,15,562.25 

At the end of the 10th year, the compound amount of all his payments will be    Rs. 

1,15,562.25. 
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Effective Interest Rate 

 

A person invests a sum of Rs. 5,000 in a bank at a nominal interest rate of 12%  for  

10  years. The compounding is  quarterly.  Find  the maturity  amount  of  the  deposit  

after  10 years. 

 
Solution 

P = Rs.  5,000 

n = 10  years 

i = 12% (Nominal interest  rate) 

F = ? 

 

METHOD 1 

No. of interest periods per year =   4 

No. of interest periods in 10 years = 10 4 = 

40 Revised No. of periods (No. of quarters), 

N = 40 Interest rate per quarter, r =   12%/4 

= 3%, compounded  quarterly. 

F  = P(1 + r)N  = 5,000(1 +   0.03)40 

= Rs. 16,310.19 

 

METHOD 2 

No. of interest periods per year, C = 4 

Effective interest rate, R  = (1 + i/C )C  

–   1 

= (1 + 12%/4)4  –  1 

= 12.55%, compounded  annually. 

 

F  = P(1 + R)n  = 5,000(1 +   0.1255)10 

= Rs. 16,308.91 
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UNIT: 3 

COST ANALYSIS 

 

1. What are the components of cost? 

a) Prime cost 

b) Factory cost 

c) Office cost 

d) Total cost 

 

 

2. State the factors influencing pricing decisions. 

a) Cost of manufacturing 

b) Objectives and policies of management 

c) Demand of the product 

d) Distribution strength of the firm 

 

 

3. Explain short run period in economics. 

Short run period is defined as a period during which at least one element of factor input is in 

fixed supply, the fixed factor input is plant and equipment. 

 

4. What is meant by incremental cost? 

Incremental cost is the additional cost due to a change in the level or nature of business 

activity. 

 

 

5. List out the various pricing policies in India. 

a) Skim pricing 

b) Penetration pricing 

c) Market pricing 

d)Mixed pricing 

 

6. What is meant by opportunity cost? 

Opportunity cost of a factor refers to its value in its next best alternative use. Opportunity 

cost is also known as transfer earnings on the foregone alternatives. 
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7. What are the pricing methods? 

a) Cost plus pricing method 

b) Break even analysis method 

c) Target rate of return 

method  

d) leadership pricing method 

e) Going rate pricing method 

f) Marginal cost pricing method 

 

 

8. What is price index? 

The ratio of one price to the price of the same item at a different time. 

 

 

9. List three semi variables costs. 

a)electricity charges 

b) Telephone charges 

c) Depreciation 

d)maintenance expenses. 

 

10. Explain the relationship between cost and output. 

The cost of production in an industry depends on the rate of output 

which is important in economic analysis of cost .the relationship between cost and 

output determines the cost 

function. Once the cost function is determined estimates of future 

cost of production at various output levels can usually be obtained. 

 

11. List the main difference between short term cost & long term cost. 

The short term cost are cost which are recurring but the long term costs 

are used over a period of time. 

 

12. Define safety margin. 

Safety margin is the difference between the actual sales quantity and 
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the break even sales quantity expressed in monetary terms or as a percentage. 

13. What are producer goods? 
Producer goods are economic goods made for the purpose of producing 

consumer goods and other capital goods. 

14. State four pricing methods employed by businessmen. 

a) Full cost pricing 

b) Target rate of return pricing 

c) Going rate pricing 

d) Sealed bid pricing 

 

 

15. Mention the methods of measuring national income. 

a)production method b)Income method 

c) Expenditure method 

 

 

16. Explain equilibrium price. 

It is a price at which the supply of, & demand for, a commodity are equal. 

 

 

17. Define price. 

Price is defined as the exchange value of a product or a service quantified in monetary 

terms. 

 

 

18. Define cost. 

Cost is the amount of expenditure notional or actual, attributes to a 

thing .cost refers to sacrifice or receive some benefits. 

 

19. Write a short note on skimming price policy. 

Skimming pricing policy uses high prices to obtain a high profit and quick 

recovery of the development costs in the early stages of a products life before 

competition intensifies. 

 

20. What is price discrimination? 

Price discrimination is the charging of different prices of different groups 
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of individual for the same goods or services for reasons not associated 

with differences in costs. This may occur when there is a geographic 

separation of markets ,the structure of demand in each market being 

differen 
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SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

VIRUDHUNAGAR 

DEPARTMENT OF MECHANICAL ENGINEERING 

 ENGINEERING ECONOMICS- QUESTION BANK FOR 16MARKS 

Q.No UNIT III 

In Notes / 

Answer 

Key 

1 

 

ANSWER 

KEY 

2 

Consider the following two mutually exclusive  alternatives: 
 

End  of year 

 

Alternative 0 1 2 3 4 

A (Rs.) – 50,00,000 20,00,000 20,00,000 20,00,000 20,00,000 

B (Rs.) – 45,00,000 18,00,000 18,00,000 18,00,000 18,00,000 

 

 

At i = 18%, select the best alternative based  on  future  

worth  method  of comparison. 

 

ANSWER 

KEY 

3 

A company provides a car to its chief executive. The owner of  the  company is 

concerned about the increasing cost  of petrol. The  cost  per litre of petrol for the 

first year of operation is Rs. 21. He feels that the cost of petrol will be increasing 

by Re.1 every year. His experience with his company car indicates that it averages 

9 km per litre of petrol. The executive expects to drive an average of 20,000 km 

each year for the next four years. What is the annual equivalent cost of fuel over 

this period of time?. If  he is  offered similar service with the same quality on 

rental basis at Rs. 60,000 per year, should the owner continue to provide company 

car for his executive or alternatively provide a rental car to his executive? Assume 

i = 18%. If the rental car is preferred, then the company car will find some other 

use within the company. 

ANSWER 

KEY 

4 

A person is planning a new business. The initial outlay and cash flow 

pattern for the new business are as listed below. The expected life of 

the business is five  years. Find the rate of return for the   new business. 

Period 0 1 2 3 4 5 

ANSWER 

KEY 
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Cash flow–1,00,000  30,000 30,000 30,000 30,000 30,000 (Rs.) 

 

5 

A company that manufactures amplified transducers is trying to divide between the 

machines shown below.Compare them on the basis of annual worth using an 

interest rate of 15 5 pr year Variable  speed  Dual  speed First cost,Rs 4,50,000 

2,40,000 Annual operating cost Rs 3,10,000 3,50,000 Overhaul in years 2 and 4 

,Rs - 60,000 Overhaul in years 5 ,Rs 1,20,000 - Salvage value ,Rs 1,00,000 80,000 

Life ,years 8 6 

ANSWER 

KEY 

6 Problems in present worth method (Revenue dominated cash flow diagram) NOTES 

7 Problems in future worth method (Revenue dominated cash flow diagram 
NOTES 

8 
Problems in Annual equivalent method (Revenue dominated cash flow diagram) 

Problems in Annual equivalent method (cost dominated cash flow diagram 

NOTES 
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UNIT-III-CASH FLOW -ANSWER KEY FOR 16MARK 

 

 

Q.NO:1 

Solution 

In all the technologies, the initial outlay is assigned a 

negative sign and the annual revenues are assigned a 

positive    sign. 

TECHNOLOGY 1 

Initial outlay, P = Rs. 12,00,000 

Annual revenue, A = Rs.   

4,00,000 

Interest rate, i = 20%, compounded 

annually Life of this technology, n = 10    

years 

The cash flow diagram of this technology is as shown in Fig. 4.3. 

 

Fig.    Cash  flow diagram  for  technology 1. 

 

The present worth expression for this technology    is 

PW(20%)1   = –12,00,000  + 4,00,000 (P/A,  20%, 10) 

=  –12,00,000 + 4,00,000 (4.1925) 

=  –12,00,000  + 16,77,000 

=  Rs. 4,77,000 
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TECHNOLOGY 2 

Initial outlay, P = Rs. 20,00,000 

Annual revenue, A = Rs.   

6,00,000 

Interest rate, i = 20%, compounded 

annually Life of this technology, n = 10    

years 

The cash flow diagram of this technology is shown in Fig. 4.4. 

 

Fig.    Cash  flow diagram  for  technology 2. 

The present worth expression for this technology    is 

PW(20%)2   =  – 20,00,000 + 6,00,000 (P/A, 20%, 10) 

=  – 20,00,000 + 6,00,000 (4.1925) 

= – 20,00,000 +  25,15,500 

=  Rs. 5,15,500 

 

 

 

 

TECHNOLOGY 3 

Initial outlay, P = Rs. 18,00,000 

Annual revenue, A = Rs.   

5,00,000 
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Interest rate, i = 20%, compounded 

annually Life of this technology, n = 10    

years 

The cash flow diagram of this technology is shown in Fig. 4.5. 

 

Fig.    

Cash  flow diagram  for  technology 3. 

The present worth expression for this technology    is 

PW(20%)3   = –18,00,000  + 5,00,000 (P/A,  20%, 10) 

=  –18,00,000 + 5,00,000 (4.1925) 

=  –18,00,000  + 20,96,250 

=  Rs. 2,96,250 

 

From the above calculations, it is clear that the present worth of technology 2 is the highest 

among all the technologies. Therefore, technology 2 is suggested for implementation to 

expand  the  production 

 

Q.NO:2   Solution  

Alternative A 

Initial investment, P = Rs.  50,00,000 

Annual equivalent revenue, A = Rs. 20,00,000 

Interest rate, i = 18%, compounded annually 

Life of alternative A = 4   years 

 

The cash flow diagram of alternative A is shown in    Fig. 
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Fig.   Cash flow diagram for alternative  A. 

 

The future worth amount of alternative B is computed    as 

FWA(18%)  = –50,00,000(F/P, 18%, 4) + 20,00,000(F/A, 

18%,    4) 

=  –50,00,000(1.939)  + 20,00,000(5.215) 

=    Rs. 7,35,000 

 

Alternative B 

 
Initial investment, P = Rs.  45,00,000 

Annual equivalent revenue, A = Rs. 18,00,000 

Interest rate, i = 18%, compounded annually 

Life of alternative B = 4   years 

The cash flow diagram of alternative    B is illustrated in Fig.. 
 

 
 
 
 
 
 
 
 
 
Fig. Cash flow diagram for alternative  B. 

The future worth amount of alternative B is computed as 

FWB(18%)  = – 45,00,000(F/P, 18%, 4) + 18,00,000 (F/A, 18%,   4) 

= – 45,00,000(1.939)  + 18,00,000(5.215) 

=    Rs. 6,61,500 
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Q.NO: 3 

Solution: 

Average number of km run/year = 20,000 km 

Number of km/litre of petrol = 9   km 

 

Therefore, 

 

Petrol consumption/year = 20,000/9 = 2222.2 litre 

Cost/litre of petrol for the 1st year = Rs.    21 

Cost/litre of petrol for the 2nd year = Rs. 21.00 + Re. 1.00 

= Rs. 22.00 

Cost/litre of petrol for the 3rd year      = Rs. 22.00 + Re. 1.00 

= Rs. 23.00 

Cost/litre of petrol for the 4th year       = Rs. 23.00 + Re. 1.00 

= Rs. 24.00 

Fuel expenditure for 1st year  =   2222.2 21 = Rs. 46,666.20 

Fuel expenditure for 2nd year =  2222.2 22 = Rs. 48,888.40 

Fuel expenditure for 3rd year =   2222.2 23 = Rs. 51,110.60 

Fuel expenditure for 4th year  =  2222.2 24 = Rs. 53,332.80 

The annual equal increment of the above expenditures is Rs. 2,222.20 

(G). The cash flow diagram for this situation is depicted in Fig. 

 

 

 

 

 

 

Fig. Uniform gradient series cash flow   diagram. 

 

 

In Fig., A1 = Rs. 46,666.20 and G = Rs. 2,222.20 

A  = A1 + G(A/G, 18%,   4) 

= 46,666.20  + 2222.2(1.2947) 

= Rs. 49,543.28 

The proposal of using the company car by spending for petrol by the 

company will cost an annual equivalent amount of Rs. 49,543.28 for four 

years. This amount is less than the annual rental value of Rs. 60,000. 
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Therefore, the company should continue to provide its own car to its 

executive. 

 

Q.NO:4 

Solution 

 

Initial investment = Rs. 1,00,000 

Annual equal revenue = Rs. 30,000 

Life = 5  years 
The cash flow diagram for this situation is illustrated in Fig. 

 

30,000 30,000 30,000 30,000 30,000 

 
1,00,000  

Fig.  Cash flow  diagram. 

 

 

 

The present worth function for the business   is 

 

PW(i) = –1,00,000 + 30,000(P/A, i,   5) 
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When  i  =  10%, 

 

PW(10%)  = –1,00,000 + 30,000(P/A, 10%,   5) 

= –1,00,000  + 30,000(3.7908) 

= Rs. 13,724. 

When  i  =  15%, 

 

PW(15%) =  –1,00,000  +  30,000(P/A,  15%,   5) 

=  –1,00,000  +   30,000(3.3522) 

=  Rs.  566. 

 

When i =  18%, 

 

PW(18%)  = –1,00,000 + 30,000(P/A, 18%,   5) 

=  –1,00,000  +   30,000(3.1272) 

= Rs. – 6,184 

 

i = 15% +
  566 − 0  

566 − (− 6184) 
(3%)

 

= 15% +  0.252% 

 

= 15.252% 

 

Therefore, the rate of return for the new business is 15.252%. 
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UNIT-4 

REPLACEMENT AND MAINTENANCE ANALYSIS 

1. What are the uncertainties a firm faces? 

1) Dynamic nature of consumer needs 

2) Diverse nature of competition 

3) Uncontrollable nature of most elements of cost 

4) Continuous technological developments 

 

 

2. How is cost-volume-profit relationship determined? 

The most important method of determining cost-volume-profit relationship is Break even Analysis. 

 

 

3. What is Break even Analysis? 

The method of determining the cost-volume-profit relationship is known as Break even Analysis. 

 

 

4. Who are benefitted through Break even Analysis? 

Break even Analysis is useful for business executives, but also for an entrepreneur who is on the 

threshold of setting up his own unit. 

 

5. What is the usefulness Break even Analysis? 

Break even Analysis is valuable for project appraisal executives, business students, 

accountants etc. 

 

6. How is the knowledge of Break even Analysis is helpful to business consultant? 

The knowledge of Break even Analysis is helpful to business consultant is useful in order to 

provide right recommendations to their clients. 

 

7. What does break even Analysis involves? 

Break even Analysis the study of revenue and costs of a firm in relation to its 

volume of sales and specifically the determination of that volume at which the firms costs 

and revenue will be equal. 

 

8. What is breakeven point? 
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Breakeven point is defined as that level of sales at which total revenue is equal to 

total costs and the net income is equal to zero. 

9. Write the relationship between breakeven point and variable cost? 

 

 

Break even point = Fixed cost 

Price per unit Variable cost 

 

 

10. Write the formula for breakeven point and contribution per unit? 

 

 

Break even point = Fixed cost  /  Contribution per unit 

 

 

11. How is BEP determined? 

BEP’s are determined as 

i. In terms of physical units 

ii. In terms of money 

 

 

12. What is break even chart? 

Break even chart is defined as “a graphical presentation of fixed 

costs, variable costs and sales revenue for various volumes of operations. It 

illustrates the profits or 

losses incurred at different volumes of operations, the breakeven point 

and margin of safety”. 

 

13. Give the formula for Selected operating profit 

 

 

Selected operating profit = Fixed cost + Given profit 

P/V ratio 

 

 

14. Define (P/V) Ratio. 

It is the ratio of contribution to sales, which is expressed in terms of percentages. 

It is also called as “Contribution Ratio”. 
 

 

15. What are the uses of BEA? 

i. It predicts the effects of change in price on sales. 

 

ii. It predicts the effects of change on profitability of changes in costs and 

efficiency. 
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16. Write down the limitations of break even Analysis? 

i. BEP Analysis assumes costs and revenue to be linear in function. This practice is not true. 

ii. Break Even Chart is useful only for single product companies. 

 

 

17. How is Contribution Ratio Determined? 

Contribution = Sales - Variable cost 

Sales 

 

 

18. How is Contribution Margin per unit Determined? 

Contribution Margin=Sales-Variable costs 

 

 

19. Define Marginal Ratio. 

It is the ratio of contribution to sales, which is expressed in terms of percentages. 

It is also called as “Contribution Ratio”. 
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SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

VIRUDHUNAGAR 

DEPARTMENT OF MECHANICAL ENGINEERING 

 ENGINEERING ECONOMICS- QUESTION BANK FOR 16MARKS 

Q.No UNIT IV 

In Notes / 

Answer 

Key 

1 

A firm is considering replacement of an equipment, whose  first  

cost  is  Rs.  4,000 and the scrap value is negligible at the end of 

any year. Based on experience, it was found that the maintenance 

cost is zero during the first year and it increases by Rs. 200 every 

year  thereafter. 

 

(a) When should the equipment be replaced if i =    0%? 

 

(b) When should the equipment be replaced if i =    12%? 

 

(a) When i = 0%. In this   problem 

 

(i) First cost = Rs.  4,000 

 

Maintenance cost is Rs. 0 during the first  year  and it increases   by Rs. 200 every 

year  thereafter. 

ANSWER 

KEY 

2 

Two years ago, a machine was purchased  at  a  cost  of Rs. 2,00,000 to 

be  useful for eight years. Its salvage value at the end of  its  life is Rs. 

25,000. The annual maintenance cost is Rs. 25,000. 

The market value of the present machine is Rs. 1,20,000.  Now,  a  

new  machine to cater to  the  need of the present machine is available at Rs. 

1,50,000 to  be useful for six years. Its annual maintenance cost is Rs.  

14,000.  The  salvage  value of the new machine is Rs.  20,000. 

Using an interest rate of 12%, find whether it is worth replacing the 

present machine with the new  machine. 

 

ANSWER 

KEY 
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3 

 

ANSWER 

KEY 

4 

Initial cost of a machine is Rs 6,00,000, with other details as below:  

Year 1 2 3 4 5 Resale value (Rs) 4,20,000 3,00,000 2,04,000 1,44,000 96,500 

Cost of spares (Rs) 40,000 42,700 48,800 57,000 68,000 Cost of labour (Rs) 

1,40,000 1,60,000 1,80,000 2,10,000 2,50,000 

 

NOTES 

5 
Explain Types of maintenance, types of replacement problem, determination of 

economic life of an asset, Replacement of an asset with a new asset 

ANSWER 

KEY 
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UNIT-IV-REPLACEMENT &MAINTENANCE ANALYSIS -

ANSWER KEY FOR 16MARK 

 

Q.NO:1 

SOLUTION: 

summarizes the summation of maintenance costs for each replacement period. 

The value corresponding to any end of year in this column represents the total 

maintenance cost of using the equipment till the end of that particular year. 

Average total cost =  
First cost (FC) + Summation of maintenance  cost 

Replacement period 
 

=   
n   

+ 
n

 

Average first cost 
he given period 

for 

 

 

+ Average maintenance 
cost for the given 
period 

 

Column F = Column E + Column   D 

 

The value corresponding to any end of year (n) in Column F represents   

the average total cost of using the equipment till the end of that particular  

year. 

 
For this problem, the average total cost decreases till the end of  year  6  

and then it increases. Therefore, the  optimal  replacement  period  is  six  
years,  i.e. economic life of the equipment is six   years. 

 

(b) When interest rate,  i  = 12%. When the interest rate  is  more than  

0%, the steps to be taken for getting the economic life are summarized with 

reference to Table 

Table Calculations to Determine Economic Life (First cost =   Rs. 4,000, 

Interest = 12%) 

  

End 

of 

yea

r 

 

(n) 

Mainte

nance 

cost at 

end of 

year 

P/F, 

12%, 

n 

Present 

worth as of 

beginning 

of year 1 of 

maintenan

ce costs 

Summat

ion of 

present 

worth of 

mainten

ance 

costs 

throug

h year 

given 

Present 

worth of 

cumulativ

e 

maintena

nce cost & 

first cost 

A/P, 

12%, 

n 

Annu

al 

equiv

alent 

total 

cost 

throug

h year 

given 
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 (B     

C) 

D E  +  Rs. 

4,000 

 F     G 

A B (Rs) C D (Rs.) E (Rs.) F (Rs.) G H (Rs.) 

1 0 0.89 0.00 0.00 4,000.00 1.12 4,480.00 

2 200 0.79 159.44 159.44 4,159.44 0.59 2,461.14 

3 400 0.71 284.72 444.16 4,444.16 0.41 1,850.10 

4 600 0.63 381.30 825.46 4,825.46 0.32 1,588.54 

5 800 0.56 453.92 1,279.38 5,279.38 0.27 1,464.50 

6 1,000 0.50 506.60 1,785.98 5,785.98 0.24 1,407.15 

7 1,200 0.45 542.88 2,328.86 6,328.86 0.21 1,386.65

8 1,400 0.40 565.46 2,894.32 6,894.32 0.20 1,387.83 

9 1,600 0.36 576.96 3,471.28 7,471.28 0.18 1,402.36 

1 1,800 0.32 579.60 4,050.88 8,050.88 0.17 1,425.00 

 
*Economic life of 
the  machine = 7  

years  
 

 The steps are summarized  now: 

 

1. Discount the maintenance costs to the beginning of year    1. 

Column D  = Column B 
1 

 

(1 + i)n 

= Column B (P/F, i, n) =  Column B Column C. 

2. Find the summation of present worth of maintenance costs 

through the year given (Column  E = Column D). 

 

3. Find Column F by adding the first cost of Rs. 4,000 to 

Column E. 

4. Find the annual equivalent total cost through the years given. 

 

 
i(1 + i)n 

Column H  = Column F (1 + i)n  − 1 

 

= Column F (A/P, 12%, n) =  Column F Column G 

 

5. Identify the end of year for which the annual equivalent 

total cost is  minimum. 

For this problem, the annual equivalent total cost is minimum at the end of  
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year 7. Therefore, the economic life of the equipment is seven years. 

 

 

 

Q.NO:2 

Solution 

Alternative — 

Present machine 

Purchase price = Rs. 2,00,000 

Present value (P) = Rs. 1,20,000 

Salvage value (F) = Rs.  25,000 

Annual maintenance cost (A) = Rs. 25,000 

Remaining life = 6  years 

Interest rate = 12% 

The cash flow diagram of the present machine is illustrated in Fig. 

 

  

 

25,000 

 

2,00,000  Fig.  Cash flow diagram for alternative  1. 

 

annual maintenance cost for the preceding periods are not shown 

in this figure. The annual equivalent cost is computed   as 

 

AE(12%) = (P – F)(A/P, 12%, 6)   + F i + A 

 

= (1,20,000 – 25,000)(0.2432)  + 25,000 0.12 + 25,000 
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= Rs. 51,104 

 

 
Alternative 2 — 

 

New machine 

Purchase price (P) = Rs. 1,50,000 

Salvage value (F) = Rs.  20,000 

Annual maintenance cost (A) = Rs. 14,000 

Life = 6  years 

Interest rate = 12% 

 

The cash flow diagram of the new machine is depicted in Fig. 

 

20,000 

 

1,50,000 

 

 

Fig. Cash flow diagram for alternative  2. 
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Q.NO3 

Solution 

 

Assume that there are 100 transistors in   use. 

 

Let, 

 
pi be the probability that a transistor which was new when 

placed in position for use, fails during the ith week of its  life. 
Hence, 

p1  = 0.07, p2  = 0.11, p3  = 0.12, p4  = 0.18, 

p5  = 0.21, p6  = 0.20, p7  = 0.11 

 

 
Since the sum of pis is equal to 1 at the end of the 7th week, the 

transistors are sure to fail during the seventh   week. 

Assume that 

(a) transistors that fail during a week are replaced just before 

the end of the week, and 

(b) the actual percentage of failures during a week for a sub- 

group of transistors with the same age is same as the 
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expected percentage of failures during the week for that sub-group of 

transistors. 

 

Let  

Ni      = the number of transistors replaced at the end of the ith week 

 

N0 = number of transistors replaced at the end  of the week 0 (or    

at  the beginning of the first week). 

 

= 100 

 

N1 =  number of transistors replaced at the end of the    1st  

week 

= N0 p1 = 100 0.07 = 7 

N2 = number of transistors replaced at the end of the 2nd 

week 

= N0 p2 + N1 p1 

= 100 0.11 + 7 0.07 = 12 

N3 = N0 p3 + N1 p2 + N2 p1 

= 100 0.12 + 7 0.11 + 12 0.07 

= 14 

N4 = N0 p4 + N1 p3 + N2 p2 + N3 p1 

= 100 0.18 + 7 0.12 + 12 0.11 + 14 0.07 

= 21 

N5 = N0 p5 + N1 p4 + N2 p3 + N3 p2 + N4 p1 

= 100 0.21 + 7 0.18 + 12 0.12 + 14 0.11 + 21 0.07 

= 27 

N6 = N0 p6 + N1 p5 + N2 p4 + N3 p3 + N4 p2 + N5 p1 

= 100 0.2 + 7 0.21 + 12 0.18 + 14 0.12 + 21 0.11 + 27 0.07 

= 30 

N7 = N0 p7 + N1 p6 + N2 p5 + N3 p4 + N4 p3 + N5 p2 

+ N6 p1 
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=

 

1

0

0

0

.

11 + 7 0.2 + 12 0.21 + 14 0.18 + 21 0.12 

+ 27 0.11 + 30 0.07 

= 25 

 

Calculation of individual replacement cost 

 
7 

Expected life of each transistor =   ∑ 

i=1 

 

i pi 

= 1 0.07 + 2 0.11 + 3 0.12 + 4 0.18 

+ 5 0.21 + 6 0.2 + 7 0.11 

= 4.39 weeks 

Average No. of failures/week = 100/4.39 = 23 

(approx.) Therefore, 
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Determination of group replacement cost 

Cost of transistor when replaced   simultaneously = Rs.   3 

 

Cost of transistor when replaced individually = Rs.   9 

The costs of group replacement policy for several replacement periods 

are summarized in Table. 

 

Table   Calculations of Cost for Preventive  Maintenance 

 

End 

of 

Cost of 

replacing 

Cost of replacing 

transistors 

Total  

cost 

Avera

ge 
A B (Rs.) C (Rs.) D 

(Rs.) 
E 
(Rs.) 

1 300 7 9  = 63 363 363.0
2 300 (7  +  12)     9  = 171 471 235.5
3 300 (7  +  12 + 14) 9  = 297 597 199.0
4 300 (7  + 12  + 14 +  21)     9 =  486 786 196.5
5 300 (7  + 12  + 14 +  21  + 27)     9  1,029 205.8
6 300 (7  + 12  + 14 +  21  + 27  + 30)  1,299 216.5
7 300 (7  + 12  + 14 +  21  + 27  + 30 

+  25)     9  =  1,224 

1,524 217.7

1 *Indicates the minimum average   cost/week. 

 

From Table it is clear that the average cost/week is minimum for 

the fourth week. Hence, the group replacement period is four weeks. 

Individual replacement cost/week = Rs. 207  Minimum 

group replacement cost/week = Rs.  196.50 

Since the minimum group replacement cost/week is less than  the 

individual replacement cost/week, the  group  replacement policy is 

the best, and hence all the transistors should be replaced once in four 

weeks and the transistors which fail during this four- week period are 

to be replaced  individually. 

 

Q.NO:5 

Types of Maintenance 

 

Maintenance activity can be classified into two types: 

 

 Preventive maintenance and 

 Breakdown maintenance. 

 

Preventive maintenance (PM) is the periodical inspection and service activities which 

are aimed to detect potential failures and perform minor adjustments or repairs which will 
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prevent major operating problems in future. 

 

Breakdown maintenance is the repair which is generally done after the equipment has 

attained down state. It is often of an emergency nature which will have associated penalty 

in terms of expediting cost of maintenance and down time cost of equipment. 

 

Preventive maintenance will reduce such cost up to a point. Beyond that point, the cost 

of preventive maintenance will be more when compared to the breakdown maintenance 

cost. 

 

The total cost, which is the sum of the preventive maintenance cost and the breakdown 

maintenance cost, will go on decreasing with an increase in the level of maintenance up to 

a point. 

 

Beyond that point, the total cost will start increasing. The level of maintenance 

corresponding to the minimum total cost is the optimal level of maintenance. The  concepts 

are demonstrated in Fig. 

 

 

  

Types of Replacement  Problem 

 

Replacement study can be classified into two   categories: 

 

(a) Replacement  of  assets  that   deteriorate   with   time 
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(Replacement due to gradual failure, or wear and tear of the 

components of the  machines). 

 

This can be further classified into the following   types: 

 

(i) Determination of economic life of an   asset. 

 

(ii) Replacement of an existing asset with a new   asset. 

 

(b) Simple probabilistic model for assets which fail completely 

(replacement due to sudden  failure). 

 

 

Determination of Economic Life of an Asset 

 

Any asset will have the following cost   components: 

 

 Capital recovery cost (average first cost), computed from the first cost 

(purchase price) of the  machine. 

 

 Average operating and maintenance cost (O & M    cost) 

 

 Total cost which is the sum of capital recovery cost (average first cost) 

and average maintenance  cost. 
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UNIT-5 

 

DEPRECIATION 

 

1. Define Depreciation 

“Depreciation is the process of allocating the acquisition cost of the tangible assets less 

salvage value, if any, in a systematic and a rational manner over the estimated life of the asset”. 

 

2. What are the types of Depreciation? 

Straight line method Diminishing 

balance method Sinking fund 

method 

Sum of the years digit method 

Insurance policy 

Machine hour basis method 

Production unit method 

Annuity method Revaluation 

method Retirement method 

 

3. Define Straight line method of depreciation? 

Every year a fixed amount is put aside as depreciation charges during the economical  life 

of the equipment or machinery. The amount of depreciation, (initial cost of machine including 

erection and installation charges- scrap value), is distributed over the useful life of the machine in 

equal periodic installment. 

 

4. What is the Sum of the year-digits method of depreciation? 

Scrap value of the assets is deducted from its original cost and the remaining balance is spread 

over the asset’s life in decreasing proportion. 

 

5. Which formula is used for calculating rate of depreciation under annuity method? 

 
 

D= [C (1+R) 
n –S] [1-(1+R)] 

 

 [1-(1+R) 
n
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C = Cost of the machine 

S = scrap value of machine in years 

N = useful life of machine in years 

R = Rate of depreciation 

 

6. What is sinking fund method of depreciation? 

Depreciation fund equal to the actual loss in the value of the asset is estimated for each 

year. This amount is invested elsewhere other than in the business itself, and the interest will be 

earned on the fund. Therefore, the sinking fund investment will grow year-by-year with amount of 

annual depreciation plus the interest earned on the part of the investment 

7. How will you calculate depreciation under machine hour basics method? 

The rate of depreciation is calculated by a fixed rate per hour of production. The 

depreciation rate per hour is calculated by dividing the value of the asset by the estimated number 

of working hours of its life. 

 

Rate of depreciation = 

 

 

8. Define inflation. 

C-S 

 

Number of unit it is expected to produce 

According to Dr. J.M.Rogers, inflation means an increase in the general level of prices 

growing out of an increase in expenditures while goods available for purchase are not 

correspondingly increased in amount. 

 

9. What is net output or value added method? 

It consists of three stages : “ (i) estimating the gross value of domestic output in the various 

branches of production (ii) determining the cost of material and services used, and also the 

depreciation of physical assets and (iii) deducting these costs and depreciation from gross value 

to obtain the net value of domestic output…” 

10. What is mixed income? 

Mixed incomes include earnings from 

a) Farming enterprises 

b) Sole proprietorship (not included under profit or capital income) 
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Entrepreneur 

c) Other professions 

11. Define national income. 

“The aggregate net product of, and the sole source of payment for, all the agents of 

production” 

12. How to measure the rate of inflation? 

Rate of inflation is the rate of change of general price level, which is measured as 

follows: 

 

 

[price level in year t- price level in year (t-1)] 

Rate of inflation (year t)  = X 100 

price level in year (t-1) 

 

 

13. What is cost-push inflation? 

When final prices rise as a result of increase in input costs, it is called cost-push inflation. 

 

 

14. Draw a tree diagram of sources of income. 

SOURCES OF INCOME 

 

 

 
Personal service property 

 

labour capital land 

 

wages salaries salary profit profit interest rent 
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SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY 

VIRUDHUNAGAR 

DEPARTMENT OF MECHANICAL ENGINEERING 

 ENGINEERING ECONOMICS- QUESTION BANK FOR 16MARKS 

Q.No UNIT V 
In Notes / 

Answer Key 

1 

A company has purchased an equipment whose first cost is Rs. 1,00,000 with an 

estimated life of eight years. The estimated salvage value of the equipment at the 

end of  its lifetime is Rs. 20,000. Determine the depreciation charge and book 

value at the end of various years using the straight line method of depreciation 

ANSWER KEY 

2 
Consider Example and compute the depreciation and the book value for 

period 5.P = Rs. 1,00,000;F = Rs. 20,000;n = 8 years(EXAMPLE 9.1) 
ANSWER KEY 

3 
Consider Example 9.1 and demonstrate the calculations of the declining balance 

method of depreciation by assuming 0.2 for    K 
ANSWER KEY 

4 

Consider  Example 9.1 and calculate the depreciation and  the  book value 

for period 5 using the declining balance method of depreciation by 

assuming 0.2 for  K. 

ANSWER KEY 

5 
Consider Example 9.1 and demonstrate the calculations of the 

sum-of-the-years-digits method of  depreciation. 
ANSWER KEY 

6 

Consider  Example  9.1  and  find  the  depreciation and book 

value for the 5th year using the sum-of-the-years-digits 

method of  depreciation. 

ANSWER KEY 

7 

Consider Example and give the calculations regarding the sinking fund 

method of depreciation with an interest rate of 12%, compounded 

annually. 

ANSWER KEY 

8 
Consider Example  and  compute  D5  and  B7  using  the  sinking fund method of 

depreciation with an interest rate of 12%, compounded annually 

ANSWER KEY 

9 

The first coat of a road laying machine is Rs. 80,00,000. Its salvage 

value after five years is Rs. 50,000. The length of road that can be laid 

by the machine during its lifetime is 75,000 km. In its third year of 

operation, the length of road laid is 2,000 km. Find the depreciation of 

the equipment for that year. 

ANSWER KEY 
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UNIT-V-DEPRECIATION -ANSWER KEY FOR 16MARK 

 
Q.NO:1S

olution 

 

P  = Rs. 1,00,000 

F  = Rs. 20,000 

n  = 8 years 

Dt  = (P –  F)/n 

= (1,00,000 –  20,000)/8 
= Rs. 10,000 

In this method of depreciation, the value of Dt is the same for all the years. 
The calculations pertaining to Bt  for different values of t are summarized       
in Table . 

Table Dt  and Bt  Values under Straight line Method of    Depreciation 

 

End  of year Depreciation Book value  
(t) 

0 

(Dt
) 

(Bt  =  Bt–1  – Dt) 

1,00,000 

 

 

1 

 

10,000 

 

90,000 
 

2 10,000 80,000 
 

3 10,000 70,000 
 

4 10,000 60,000 
 

5 10,000 50,000 
 

6 10,000 40,000 
 

7 10,000 30,000 
 

8 10,000 20,000 
 

If  we  are interes ted  in  computing  Dt and Bt   for  a  specific  period (t), 
the formulae can be used. In this approach, it should be noted that the 
depreciation is the same for all the   periods. 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 

 

 

Q.NO:2 

EXAMPLE 

 

D5 = (P –  F)/n 

= (1,00,000 –  20,000)/8 

= Rs. 10,000 (This is independent    of the time period.) 

Bt = P  – t (P – F)/n 

B5 = 1,00,000  – 5 (1,00,000 – 20,000)/8 

= Rs. 50,000 

 

1. Declining Balance Method of Depreciation 

 

 In this method of depreciation, a constant percentage of the book value 

of the previous period of the asset will be charged as the depreciation 

amount for the current period. 

 This approach is a more realistic approach, since the depreciation 

charge decreases with the life of the asset which matches with the 

earning potential of the asset. 

 The book value at the end of the life of the asset may not be exactly 

equal to the salvage value of the asset. This is a major limitation of  

this approach. 

Let 

P = first cost of the  asset, 

F = salvage value of the  asset, 

 

n = life of the  asset, 

Bt = book value of the asset at the end of the period t,    

K = a fixed percentage,  and 

Dt = depreciation amount at the end of the period t. 

 

The formulae for depreciation and book value are as    follows: 

Dt = K Bt-1 

Bt  = Bt–1  –  Dt  = Bt–1  – K Bt–1 

= (1 – K) Bt–1 

 

. 
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The formulae for depreciation and book value in terms of P are  

as follows: 

Dt = K(1 – K)t–1 P 

Bt  = (1 –  K)t 

P 

While availing income-tax exception for the depreciation 

amount paid in each year, the rate K is limited to at the most 2/n. 

If this rate is used, then the corresponding approach is called the 

double declining balance method of depreciation. 
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Q.NO:3 

EXAMPLE 

 

 

Consider Example 9.1 and demonstrate the calculations of the 

declining balance method of depreciation by assuming 0.2 for    K. 

 
Solution 

P = Rs. 1,00,000 

F = Rs. 20,000 

n = 8  years 

K = 0.2 

The  calculations  pertaining  to  Dt   and  Bt   for  different  values  of  t 
are summarized in Table 9.2 using the following   formulae: 

Dt  = K Bt–

1 Bt  = Bt–1  

–  Dt 

Table Dt  and  Bt  according to Declining Balance Method  of  

Depreciation 

  

End of year Depreciation Book value 

  (n) (Dt) (Bt)  

 

0  1,00,000.00 
1 20,000.00 80,000.00 
2 16,000.00 64,000.00 
3 12,800.00 51,200.00 
4 10,240.00 40,960.00 
5 8,192.00 32,768.00 
6 6,553.60 26,214.40 
7 5,242.88 20,971.52 
8 4,194.30 16,777.22 

 

If we are interested in computing Dt and Bt for a specific 
period  t,  the respective formulae can be used. 

 

Q.NO:4 

EXAMPLE Consider  Example 9.1 and calculate the depreciation and  the  

book value for period 5 using the declining balance method of depreciation by 

assuming 0.2 for  K. 

 
Solution 

P = Rs. 1,00,000 
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F = Rs. 20,000 

n = 8 years 

K = 0.2 

 

 

 

Dt = K(1 –  K)t –1 P 

D5 = 0.2(1  – 0.2)4 1,00,000 

= Rs. 8,192 

 

 

 

 

Bt  = (1 – K)t P 

B5  =  (1 – 0.2)5 1,00,000 

=  Rs. 32,768 

 

 

Q.NO:5 

EXAMPLE 

Consider Example 9.1 and demonstrate the calculations of the 

sum-of-the-years-digits method of  depreciation. 

 
Solution 

P = Rs. 

1,00,000 

F = Rs. 

20,000 

n = 8  years 

 

 

 

 

 

Sum = n (n + 1)/2  = 8 9/2 = 36 

The rates for years 1–8, are respectively 8/36, 7/36, 6/36, 5/36, 4/36, 

3/36,2/36 and 1/36. 

 

The calculations of Dt  and Bt  for different values of t are summarized in 
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Table using the following  formulae: 

Dt = Rate (P – 

F) Bt  = Bt–1  – 

Dt 

 

Table    Dt  and  Bt  under Sum-of-the-years-digits  Method  of 

Depreciation 

End of year Depreciation Book value 

  (n) (Dt) (Bt)  

0  1,00,000.00 
1 17,777.77 82,222.23 
2 15,555.55 66,666.68 
3 13,333.33 53,333.35 
4 11,111.11 42,222.24 
5 8,888.88 33,333.36 
6 6,666.66 26,666.70 
7 4,444.44 22,222.26 
8 2,222.22 20,000.04 

 

If we are interested in calculating Dt and Bt  for a specific t, 
then the usage  of the formulae would be   better. 

 

Q.NO:6 

EXAMPLE  Consider  Example  9.1  and  find  the  depreciation 

and book value for the 5th year using the sum-of-the-years-digits 

method of  depreciation. 

Solution 

P =  Rs. 1,00,000 

F =  Rs. 20,000 

n  = 8 years 

 

Dt = 

n − t + 

1 

n(n + 

1)/2 
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 (P – F) 

 

 

D5 = 

8 − 5 + 
1 

8(8 + 

1)/2 

 

(1,00,000  – 20,000) 

=  Rs. 8,888.88 

n − t + 1 

Bt  = (P – F)  
n  − t 

+ F 

n n + 1 

8 − 5   8 − 5 +  

B5  =  (1,00,000 – 

20,000)

 

8
 

+ 20,000 

8 + 1 

= 80,000 (3/8) (4/9)  + 20,000 

=  Rs. 33,333.33 
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Sinking Fund Method of Depreciation 

In this method of depreciation, the book value decreases at increasing rates with 

respect to the life of the   asset 

Let 

P = first cost of the   asset, 

F = salvage value of the   asset, 

n = life of the  asset, 

i = rate of return compounded   annually, 

A = the annual equivalent  amount, 

Bt  = the book value of the asset at the end of the period t, and 

Dt      = the depreciation amount at the end of the period t. 

The loss in value of the asset (P – F) is made available an the form of cumulative 

depreciation amount at the end of the life of the asset by setting up an equal 

depreciation amount (A) at the end of each period during the lifetime of the asset. 

A = (P  – F) [A/F, i, n] 

The fixed sum depreciated at the end of every time period  earns  an  interest at  

the rate of i% compounded annually,  and  hence  the  actual  depreciation amount  

will be in the increasing manner with respect to the time period. A generalized 

formula for Dt  is 

 

Dt  = (P – F) (A/F, i, n) (F/P, i, t –  1) 

The formula to calculate the book value at the end of period t is 

 

Bt      = P – (P – F) (A/F, i, n) (F/A, i, t) 

 

The above two  formulae are very useful  if  we  have to  calculate Dt    and 

Bt for any specific period. 

 
If we calculate Dt and Bt for all the periods, then the tabular approach 

would be better. 
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Q.NO:7 

EXAMPLE 

 

Consider Example and give the calculations regarding the sinking fund 

method of depreciation with an interest rate of 12%, compounded annually. 

 
Solution 

P = Rs. 

1,00,000 

F = Rs. 

20,000 

n  = 8 years 

i   = 12% 

 

 

 

 

 

A = (P – F) [A/F, 12%, 8] 

= (1,00,000 – 20,000) 0.0813 

= Rs. 6,504 

In this method of depreciation, a fixed amount of Rs. 6,504 will be 

depreciated at the end of every year from the earning of the  asset. 

 

The depreciated amount will earn interest for the remaining period of life 

of the asset at an interest rate of 12%, compounded  annually. 

 

For example, the calculations of net depreciation for some periods are as 

follows: 

 

Depreciation at the end of year 1 (D1)      = Rs. 6,504. 

 

Depreciation at the end of year 2 (D2)      = 6,504 + 6,504 0.12 

= Rs. 7,284.48 
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Depreciation at the end  of the year  3  (D3) 

= 6,504 + (6,504   + 7,284.48) .12 

=  Rs. 8,158.62 

Depreciation at the end  of  year  4 (D4) 

= 6,504 + (6,504 + 7,284.48 + 8,158.62)

 0.1

2 

=  Rs. 9,137.65 

These calculations along with book values are summarized    in Table  . 

 

Table Dt   and  Bt  according  to  Sinking  Fund  Method  of Depreciation 

 

End of 

year  

Fixed 

depreciatio

Net 

depreci

Book 

value 
 (Rs.

) 
(Rs.

) 
(Rs.) 

0 6,50 – 1,00,000.00 
1 6,50

4 
6,504.00 93,496.00 

2 6,50
4 

7,284.48 86,211.52 
3 6,50

4 
8,158.62 78,052.90 

4 6,50
4 

9,137.65 68,915.25 
5 6,50

4 
10,234.17 58,681.08 

6 6,50
4 

11,462.27 47,218.81 
7 6,50

4 
12,837.74 34,381.07 

8 6,50
4 

14,378.27 20,002.80 

 

 

 

Q.NO:8 

EXAMPLE 

Bt  = Bt–1  –  

Dt 

  
 

 
Consider Example  and  compute  D5  and  B7  using  the  

sinking fund method of depreciation with an interest rate of 12%, 
compounded annually. 

Solution 

P = Rs.  1,00,000 

F = Rs.  20,000 

n = 8  years 

i = 12% 
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Dt   = (P – F) (A/F, i, n) (F/P, i,    t – 1) 

D5   = (P – F) (A/F, 12%, 8) (F/P, 12%,    4) 

=  (1,00,000 – 20,000) 0.0813 1.574 

=  Rs. 10,237.30 

This is almost the same as the corresponding value given in 

the table. The minor difference is due to truncation   error. 

Bt = P – (P – F) (A/F, i, n) (F/A, i, t) 

 

B7 = P – (P – F) (A/F, 12%, 8) (F/A, 12%, 7) 

 

= 1,00,000 – (1,00,000  – 20,000) 0.0813 10.089 

 

= 34,381.10 
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2. Service Output Method of Depreciation 

In some situations, it may not be realistic to compute depreciation 

based on time period. In such cases, the depreciation is computed 

based on service rendered by an asset.   Let 

P = first cost of the  asset 

F = salvage value of the  asset 

X = maximum capacity of service of the asset during its lifetime 

x = quantity of service rendered in a   period. 

Then, the depreciation is defined per unit of service 

rendered: Depreciation/unit of service = (P –   F)/X 

Depreciation for x units of service in a period =      
P − F 

(x) 
X 

 

Q.NO:9 

EXAMPLE 

 
Solution 

P = Rs.  80,00,000 

F = Rs. 50,000 

X = 75,000  km 

x = 2,000  km 

 

Depreciation for x  units of  service  in a  

period = 

 

 

 

 

 

 

 
P − F 

X 
x 

Depreciation for  year  3 =  
8 , ,  − 5 ,

 

75,000 

=  Rs. 2,12,000 
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