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MG6863 ENGINEERING ECONOMICS  
L T P C 

3   0 0  3 
 

1. Aim and Objective of the Subject 

 

 To learn about the basics of economics related to engineering so as to take 
economically sound decisions.   

 To understand the depth knowledge about the value Engineering and cash 
flow. 

 To know the machinery replacement and maintenance analysis. 
 To know the value of depreciation and the depreciation methods. 

 

2. Need and importance for study of the subject: 

 

 Students will get a sound knowledge about the economics and cost analysis 

in current scenerio. 

 It will be very much helpful if they are interested in doing research. 

 

3. Industrial Connectivity and latest developments: 

 

 It gives the knowledge about the replacement of an product and machineries 

in an industries. 

 Recent techniques have been used for depreciation analysis. 
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SCAD GROUP OF INSTITUTIONS 

DAPARTMENT OF MECHANICAL ENGINEERING  
DETAILED LESSON PLAN 

Name of the subject & code   MG6863 ENGINEERING ECONOMICS 
Name of the Faculty member:  

TEXT BOOK (T):  
1. Panneer Selvam, R, “Engineering Economics”, Prentice Hall of India Ltd, New Delh2001.  
2. Suma Damodaran, “Managerial economics”, Oxford University press 2006. 
REFERENCES (R): 
1. Chan S.Park, Contemporary Engineering Economics., Prentice Hall of India, 2002. 
2. Donald.G. Newman, Jerome.P.Lavelle, Engineering Economics and analysis. Engg. 
Press, Texas, 2002 
3. Degarmo, E.P., Sullivan, W.G and Canada, J.R, Engineering Economy., Macmillan, New 
York, 1984 
4. Grant.E.L, Ireson.W.G., and Leavenworth, R.S, .Principles of Engineering Economy., 
Ronald Press, New York, 1976. 
5. Smith, G.W., Engineering Economy, Lowa State Press, Iowa, 1973. 
6. Truett & Truett, “ Managerial economics- Analysis, problems & cases “ Wiley India 8th 

edition 2004.  
7. Luke M Froeb / Brian T Mccann,  “ Managerail Economics – A problem solving approach” 
Thomson learning 2007. 
8. Dr.S.Senthil “ Engineering economics and cost analysis” –Lakshmi Publications, 
Cheenai. 
9.Dr.R.Kesavan , Dr.C.Elanchezhian “ Engineering Economics cost Analysis- Anuradha 
Publications Chennai. 

T – Text book, R – Reference book 

Sl.no Unit 

No. 

Topic/ Portions to be 

Covered 

Hours 

Required/ 

Planned 

Cumulative 

Hrs Books Referred 

1 

U
N

IT
 -

I 

Introduction to Economics- 

Flow in an economy. 
1 1 T1,R8&R9 

2 Law of supply and demand 1 2 T1,R8&R9 

3 
Concept of Engineering 

Economics 
1 3 T1,R8&R9 

4 

Engineering efficiency, 

Economic efficiency, Scope 

of engineering economics 

1 4 T1,R8&R9 

5 

Element of costs, Marginal 

cost, Marginal Revenue, 

Sunk cost, Opportunity cost, 

1 5 

T1,R8&R9 
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6 
Break-even analysis- P/V 

ratio, 
1 6 T1,R8&R9 

7 

Elementary economic 

Analysis. Material selection 

for product Design, selection 

for a product, 

2 8 T1,R8&R9 

8 Process planning 1 9 T1,R8&R9 

9 

U
N

IT
 -

 I
I 

Make or buy decision. - 

Value engineering 
1 10 T1,R8&R9 

10 

Value engineering - 

Function, aims, Value 

engineering procedure. 

2 12 T1,R8&R9 

11 

Interest formulae and their 

applications. Time value of 

money 

1 13 T1,R8&R9 

12 
Single payment compound 

amount factor, 
1 14 T1,R8&R9 

13 
Single payment present 

worth factor, 
1 15 T1,R8&R9 

14 
Equal payment series 

sinking fund factor 
1 16 T1,R8&R9 

15 

Equal payment series 

payment Present worth 

factor 

1 17 T1,R8&R9 

16 
Equal payment series capital 

recovery factor 
1 18 T1,R8&R9 

17 
Uniform gradient series 

annual equivalent factor 
1 19 T1,R8&R9 

18 
Effective interest rate, 

Examples in all the methods. 
1 20 T1,R8&R9 

19 

U
N

IT
 -

 I
II

 

Methods of comparison of 

alternatives. 
1 21 T1,R8&R9 

20 

Present worth method 

(Revenue dominated cash 

flow diagram). 

1 22 T1,R8&R9 
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21 

Future worth method 

(Revenue dominated cash 

flow diagram) 

1 23 T1,R8&R9 

22 

Future worth method  (cost 

dominated cash flow 

diagram) 

1 24 T1,R8&R9 

23 

Annual equivalent method 

(Revenue dominated cash 

flow diagram). 

2 26 T1,R8&R9 

24 

Annual equivalent method 

(cost dominated cash flow 

diagram). 

2 28 T1,R8&R9 

25 Rate of return method 2 30 T1,R8&R9 

26 Examples in all the methods. 2 32 T1,R8&R9 

27 

U
N

IT
 -

 I
V

 

Replacement and 

Maintenance analysis. 

Types of maintenance. 

1 33 T1,R8&R9 

28 
Types of replacement 

problem. 
1 34 T1,R8&R9 

29 
Determination of economic 

life of an asset, 
1 35 T1,R8&R9 

30 
Determination of economic 

life of an asset,(problem) 
1 36 T1,R8&R9 

31 
Replacement of an asset 

with a new asset. 
1 37 T1,R8&R9 

32 
Replacement of an asset 

with a new asset. (problem) 
1 38 T1,R8&R9 

33 Challenger and defender. 1 39 T1,R8&R9 

34 

Types of maintenance 

capital recovery with return 

and Concept of challenger 

and defender. 

1 40 T1,R8&R9 

35 

Simple probabilistic model 

for items which 

failCompletely. 

1 41 T1,R8&R9 
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36 

U
N

IT
 -

 V
 

Depreciation- Introduction, 1 42 T1,R8&R9 

37 Causes of Depreciation 1 43 T1,R8&R9 

38 
Straight line method of 

depreciation, 
1 44 T1,R8&R9 

39 
declining balance method of 

depreciation 
1 45 T1,R8&R9 

40 

Sum of the years digits 

method of depreciation, 

sinking fund method of 

depreciation 

2 47 T1,R8&R9 

41 
Annuity method of 

Depreciation, 
1 48 T1,R8&R9 

42 
Service output method of 

depreciation 
1 49 T1,R8&R9 

43 

Evaluation of public 

alternatives- introduction, 

Examples 

2 51 T1,R8&R9 

44 
Inflation adjusted decisions - 

procedure to adjust inflation. 
2 53 T1,R8&R9 

45 

Examples on comparison of 

alternatives and 

determination of economic 

life of asset. 

2 

 

55 

 

T1,R8&R9 
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MG6863 ENGINEERING ECONOMICS  
 

UNIT I   INTRODUCTION TO ECONOMICS 
 

Introduction to Economics- Flow in an economy, Law of supply and demand, 
Concept of Engineering Economics – Engineering efficiency, Economic efficiency, Scope of 
engineering economics- Element of costs, Marginal cost, Marginal Revenue, Sunk cost, 
Opportunity cost, Break-even analysis- V ratio, Elementary economic Analysis – Material 
selection for product Design selection for a product, Process planning.   

 
PART – A 

1. Define Engineering Economics.    (Apr/May 2015) (May/June 2009) 
 Engineering economics defined as how limited resources used to satisfy unlimited 

human wants 
 In other words, it can be defined as a set of principles, concepts, techniques and 

methods by which alternatives with in a project can be compared and evaluated for 
the best monetary return. 

 Engineering economics deals with the methods that enable one to take economic 
decisions towards minimizing costs and/or maximizing benefits to business 
organizations. 

 
2. Define marginal costing.     (Apr/May 2015) 

Marginal costing is defined by the ICWA as, “the ascertainment by differentiating 
between fixed costs, of marginal costs and of the effect on profit of changes in volume 
or type of output”. 
 

3. How does Marshall explains the Law of the Demand? (Nov/Dec 2014) (Nov/Dec 
2009) 

It states that other things being equal demand when price falls and contracts when 
price rises. 
 

4. What is BEP?       (Apr/May 2014) (Nov/Dec 
2013) 

The Break-even point is, therefore, the volume of output at which neither a profits 
made nor a loss is incurred. It is a point where the total sales are equal to total cost. 
 

5. Differentiate ‘technical efficiency’ and ‘economical efficiency’.(Nov/Dec 2013)  
                                                            (Nov/Dec-2012) (May/June 2012) (Apr/May 
2010)   

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 
2. Economic efficiency is the ratio of output to input of a business system. 
Economic efficiency (%) = Output × 100 = Worth × 100 
                                             Input                Cost 
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6. Define opportunity cost.      (Apr/May 2013) 
Opportunity cost defined as the potential benefit that is given up as you seek an 

alternative course of action. In other words, the expected return or benefit forgone in 
rejecting one course of action for another. 
 

7. What is sunk cost?        (May/June 2012) 
A cost which was incurred or sunk in the past and is not relevant to the particular 

decision making is a sunk cost or sunk loss. It may be variable or fixed or both. 
 

8. Define P/V ratio.        (Apr/May 2013) 
Profit-Volume ratio expressed as a percentage indicates the relative profitability of 

different products. 
 

9. What are the elements of cost?      (May/June 2009) 
The elements of cost are: 

  Materials cost 
 Labor cost 
 Expenses 

 
10. What is elasticity of demand?      (Apr/May 2008) 

Elasticity of demand may be defined as the degree of responsiveness of quantity 
demanded to a Change in price. 
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PART – B 
1. (i) Explain the scope of Engineering Economics. (8)   (Apr/May 2015) 

 Engineering economics plays a very important role in all engineering decisions. It 
is concerned with the monetary consequences (or) financial analysis of the 
projects, products and processes that engineering design. Engineering 
economics helps an engineer to assess and compare the overall cost of available 
alternatives for engineering projects or plants or machine, etc. According to the 
analysis, an engineer can take a decision from the alternative in most economical 
one as the best. 

 Engineering economic concepts are used in the important fields like increasing 
production, improving productivity, reducing human efforts, increasing wealth by 
maximizing profits, controlling and reducing cost. 

 Engineering economics provides a number of tools and techniques to solve 
engineering problems related to product mix, output level, pricing the product, 
investment, quantum of advertisement, etc. 

 Engineering economics helps to understand the market conditions, general 
economic environment in which the firm is working. 

 Engineering economics provide basis for resource allocation problem. 
 Engineering economics deals with the identification of economic choice, and is 

concerned with the decision making of engineering problems of economic nature.  
 
(ii)State and explain the factors influencing process design. (8) (Nov/Dec 2014) 
  The following factors should be considered while designing a manufacturing 
process. 
 
Volume of output: 

The quantity and rate of production affects the methods of production. 
Generally, more advanced methods of manufacturer can be used when output is 
large. The number of identical units to be produced exercises important 
influence on manufacturing design. In multi product Organizations, 
standardization of component parts and product are very important in process 
designing. 

 
Volume Vs variety: 

It could be considered as continues. One extreme end of this continue shows 
very high variety (and hence very low product variety but very high volumes. 
Variety requires skilled technicians, general purpose machines & complex 
production planning and control. High volume requires automation, mass 
production machines and simple production planning and control. 

 
Quality of the product: 

Product quality determines the quality of component parts and materials 
which in turn determines the methods and equipment to be used. Therefore, 
drawing, specifications, bills of materials, part lists, etc., should be read by the 
process engineer to determine process design. 
 

Types of equipments: 
The process engineer should attempt to design manufacturing processes that 

are adaptable to and will balance the productive load of existing equipment that 
may be used in the manufacture of the product. 
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Environment effect: 

Process selection responds to environmental changes, especially changes in 
technology. A process may have to be replaced as it might have obsolete. Even 
the technology involved in organizing the operations function tells up on the 
process selected 
 

Forms of transformation process: 
Process selection also refers to the selection of sub processes, and the sub- 

process of these sub processes also. When the output contains of a product 
there are assemblies and sub assemblies and this break-up continues till the 
elementary level of components become incapable of being broken down further. 
These components and sub-components can either be made by the organization 
or purchased from outside. For example, if an organization assembles certain 
products like transistor, radios, etc., it has to outline in detail the assembly 
process. Here, the point to be noted in that there is no ideal process for an ideal 
product- there is room for improvement in both the process used and the output 
generated. 

 
Produce-to-stock Vs Produce-to-Order: 

One important consideration affecting selection of the process is that of 
making production either for storage and selling or receiving an order first from 
the customers, and then starting the production process. Standardization and 
variety reduction lead to batch production which forms the inventory from which 
stock to sell are drawn, is replenished by further batch production once it reaches 
a minimum pre-determined level. The system employed here is anticipated of 
demand. There is to waiting time involved for the customer. Such products are 
inventory able. The risk is much more in the case of perishables and short shelf-
life products Produce-to-order is customaries producing where the manufacturing 
process follows the respect of customers in this process. Non inventory services 
are always produces to order, ensuring that the waiting time for the customer is 
as short as possible 
 

Output characteristics Vs Process Selection: 
The selection of process form project type, intermittent type, continuous type 

or continuous-process type depends upon the characteristics of the output. 
 

 
2. Explain in detail the different elements of cost.    (16) (Apr/May 2014) 
        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 labor 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 labor cost is the amount of wages paid to the direct labor involved in the 
production activities. 
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Direct expenses are those expenses that vary in relation to the production volume, 
other than the direct material costs and direct labor costs. 
Overhead cost is the aggregate of indirect material costs, indirect labor 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 labor 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 
(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 

 
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. 
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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 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. 
 
3. (i) Define break-even point. Draw a break-even chart and explain its components. 

(8)(Nov/Dec 2012) 

The main objective of -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. 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. 
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(ii) Discuss the factors which influence supply and demand.   (8)(Nov/Dec 2012) 
Laws of supply: 

It 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 labor 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 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. 
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 Weather also has a direct bearing on the supply of products. For example, demand 

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

goods will be increased in winter. 

 So, naturally, manufacturers will supply more volume of woolen goods during winter. 

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. 
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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 
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(8) (Apr/May 2015) 
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(8) (Nov/Dec 2013) 
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(16) (Nov/Dec 2012)
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UNIT II VALUE ENGINEERING 
 

Make or buy decision, Value engineering – Function, aims, and Value engineering 
procedure. Interest formulae and their applications –Time value of money, Single payment 
compound amount factor, Single payment present worth factor, Equal payment series 
sinking fund factor, Equal payment series payment Present worth factor- equal payment 
series capital recovery factor-Uniform gradient series annual equivalent factor, Effective 
interest rate, Examples in all the methods.   

PART – A 
 

1. Mention any two criteria for buy decision.     (Apr/May 2015) 
The following are the criteria for buy: 

 Requires high investments on facilities which are already available at suppliers 
plant. 

 The company does not have facilities to make it and there are more profitable 
opportunities for investing company’s capital. 

 Existing facilities of the company can be used more economically to make other 
parts. 

 The skill of personnel employed by the company is not readily adaptable to make 
the part. 

 Patent or other legal barriers prevent the company for making the part. 
 Demand for the part is either temporary or seasonal. 

 
2. Define effective interest rate.         (Apr/May 2015) 

Let i be the nominal interest rate compounded annually. But, in practice, the 
compounding may occur less than a year. For example, compounding maybe monthly, 
quarterly, or semi-annually. Compounding monthly means that the interest is 
computed at the end of every month. There are12 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. 
 

3. What is the Time value of Money?     (Nov/Dec 2014) 
The economic value of a sum depends on when it is received. Because money has 

earning power over time (it can be put to work, earning more money for its owner), a 
rupee received today has a greater value than a rupee received at some future time. 
 

4. What is Value Engineering?      (Nov/Dec 2014) 
 Value analysis is a special type of cost reduction technique. 
 It critically investigates and analyses the different aspects of materials, design, 

cost and production of each and every component of the product in produce it 
economically without decreasing its utility, function or reliability. 
 

5. Mention the criteria for make decision.     (Nov/Dec 2013) 
The following are the criteria for make: 

 The finished product can be made cheaper by the firm than by outside suppliers. 
 The finished product is being manufactured only by a limited number of outside 

firms which are unable to meet the demand. 
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 The part has an importance for the firm and requires extremely close quality 
control. 

 The part can be manufactured with the firm’s existing facilities and similar to other 
items in which the company has manufacturing experience. 
 
 

6. What would be the future value of Rs.100 invested in a fixed deposit for 5years 
with an interested in a fixed deposit for 5years with an interest rate of 15% 
compounded annually?       (Apr/May 2010) 

If an investor invests a sum of Rs. 100 in a fixed deposit for five years with an 
interest rate of 15% compounded annually, the accumulated amount at the end of 
every year will be as shown in Table 

Compound Amounts 

 
The formula to find the future worth in the third column is 

F = P (1 + i)n 
 where 

P = principal amount invested at time 0, 
F = future amount, 
i = interest rate compounded annually, 
n = period of deposit. 

The maturity value at the end of the fifth year is Rs. 201.14. This means that the amount 
Rs. 201.14 at the end of the fifth year is equivalent to Rs. 100.00 at time 0 (i.e. at 
present). This is diagrammatically shown in table. This explanation assumes that the 
inflation is at zero percentage. 
 
7. Explain the concept of Discounting.             (Nov/Dec 2009) 

Finding the present worth of a future sum is simply the reverse of compounding and 
is known as discounting process. 
The formula to obtain present worth is 

P= F/(1 + i)n =F (P/F,i,N) 
(P/F,i,N) is the factor notation for single payment present worth factor. The interest 
rate I and the P/F factor are also referred to as the discount rate and discounting 
factor, respectively. 
 

8. What is Sinking Fund Factor?     (Nov/Dec 2008) 
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. 
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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. 
 

9. What is simple interest?       (Apr/May 2014) 
In simple interest, the interest earned in each period is calculated, based on the 

principle amount. In this case, calculation of interest on interest is not applicable. 
 

10. List few factors that need to be considered in making a “make or buy” decision. 
         (May/June 2012) 
 
1. Quantitative factors: 

 Opportunity costs 
 Incremental costs 
 Idle facilities 

 
2. Qualitative factors: 

 Product quality 
 Patents 
 Skills and materials 
 Long term considerations 

 
3. Other factors: 

 Number of outside suppliers 
 Reliability of outside sources 
 Seasonal or temporary demand 
 The size of investment 
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PART – B 
         (8)(Apr/May 2015) 
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(8)(Apr/May 2015) 
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2. (i) What is uniform gradient conversion? Illustrate with an example. 

(8)(Apr/May 2008) 
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 

 
 

(ii) What are the different approaches for make or buy decisions? (8)(Apr/May 
2014) 

 
Approaches for Make or Buy Decision 

Types of analysis followed in make or buy decision are as follows: 
1. Simple cost analysis 
2. Economic analysis 
3. Break-even analysis 
 

1. Simple Cost Analysis: 
The concept is illustrated using an example problem. 

EXAMPLE 
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, labor costs of Rs. 250per 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? 
Solution 
We assume that the unused capacity has alternative use. 
Cost to make 
Variable cost/unit  = Material + labor + 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 
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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. 
2. Economic Analysis: 

The following inventory models are considered to illustrate this concept: 
Purchase model 
Manufacturing model 

The formulae for EOQ and total cost (TC) for each model are given in the following table: 

 
Where D = demand/year 
P = purchase price/unit 
Cc = carrying cost/unit/year 
Co = ordering cost/order or set-up cost/set-up 
k = production rate (No. of units/year) 
r = demand/year 
Q1 = economic order size 
Q2 = economic production size 
TC = total cost per year 
3. Break-even Analysis: 
The break-even analysis chart is shown in Fig. 
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(8)(Nov/Dec 2013) 
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(8)(Nov/Dec 2013) 
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(16)(May/June 2013) 
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(10)(Nov/Dec 2012) 
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5. (ii) Discuss the advantages and application areas of value engineering.  
(6)(Nov/Dec 2012) 

 
Value engineering: 
 

It is a special type of cost reduction technique. It critically investigates and 
analyses the different aspects of materials, design, cost and production of each and 
every component of the product in produce it economically without decreasing its 
utility, function or reliability. 

 
Applications: 
 

The various application areas of value engineering are machine tool 
industries, industries making accessories for machine tools, auto industries, import 
substitutes, etc. 

 
Advantages: 
 

 Value engineering improves your ability to manage project, solve problems, 
innovative and communicate. 

 It helps to generate new ideas. 
 It creates quality consciousness and cost consciousness among the employer 
 It helps to save money and increase the profits. 
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UNIT III CASH FLOW 
 

Methods of comparison of alternatives – present worth method (Revenue dominated 
cash flow diagram), Future worth method (Revenue dominated cash flow diagram, cost 
dominated cash flow diagram), Annual equivalent method (Revenue dominated cash flow 
diagram, cost dominated cash flow diagram), rate of return method, Examples in all the 
methods. 

 
PART – A 

 
1. What is the concept of ‘future worth method of comparison’?          (Apr/May 

2015) 
 In the future worth method of comparison of alternatives, the future worth of various 

alternatives will be computed. 
 Then, the alternative with the maximum future worth of net revenue or with the 

minimum future worth of net cost will be selected as the best alternative for 
implementation. 
 

2. What is the idea of ‘rate of return method of comparison’?              (Apr/May 
2015) 

Rate of return is the break-even interest rate, I, which equates the present worth ofa 
project’s cash outflows to the present worth its cash inflow 
 

3. List out the quantitative and qualitative factors to be considered in ‘Make or Buy 
Decision’        (Nov/Dec 2014) 

Quantitative factors: 
 Opportunity costs 
 Incremental costs 
 Idle facilities 

Qualitative factors: 
 Product quality 
 Patents 
 Skills and materials 
 Long term considerations 

 
4. Mention the various Rate of return methods.          (Nov/Dec 2008) 

 Internal rate of return(IRR) 
 Average rate of return(ARR) 
 Net present value method (NPV) 
 Pay-back period (PBP) 

 
5. What is the basic concept of ‘annual equivalent method of comparison’? 

 (Nov/Dec 2013) 
 In the annual equivalent method of comparison, first the annual equivalent cost or 

the revenue of each alternative will be computed. 
 Then the alternative with the maximum annual equivalent revenue in the case of 

revenue-based comparison or with the minimum annual equivalent cost in the case 
of cost- based comparison will be selected as the best alternative. 
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6. What is cost Dominated Cash Flow Diagram?    (May/June 
2013)   
 The cost outflow will be assigned with positive sign and profit, revenuesalvage value 

all inflows etc,. 
 Will be assigned with negative sign is called cost dominated cash flow. 
 

7. Define IRR and MARR.        (Apr/May 2010) 
Internal rate of return (IRR): 
  It is the rate of return at which total present value of future cash inflow is equal 
to initial investment. The rate of future cash inflow is equal to initial investment. The 
rate of return is generally found by trial and error method. 
Minimum Attractive Rate of Return (MARR): 
   It represents the required or minimum interval rate of return for a project. The 
MARR is a minimum return the company will accept on the money it invests. 
 

8. What is Present worth method of comparing alternatives?        (Nov/Dec 
2009) 

 The present worth measures the surplus in an investments project at time zero 
(0). 

 The present worth of all cash inflows is computed the present worth of all cash 
outflows associated with an investment of project is called present worth 
method. 

 
9. What are the advantages of Rate of Return method?  (May/June 2009) 

 It is easy to understand and operate. 
 It uses the entire earning of an investment proposal, unlike the payback period 

method. 
 It gives a clear picture of the profitability of a project. 

 
10. What is revenue dominated cash flow?          (Apr/May 2008) 

The profit/revenue, salvage value of all inflows to an organization will be 
assigned with positive sign and the cost outflows will be assigned with negative sign 
is called revenue dominated cash flow. 
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PART – B 
         (16)(Apr/May 2015) 
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2. Write about the revenue dominated cash flow diagram and cost dominated cash 
flow diagram.        (16)(Apr/May 2014) 
Revenue-Dominated Cash Flow Diagram: 

A generalized revenue-dominated cash flow diagram to demonstrate the annual 

equivalent method of comparison is presented in Fig. 

 

In Fig. P represents an initial investment, Rj the net revenue at the end of the j th year, 

and S the salvage value at the end of the nth year. 

The first step is to find the net present worth of the cash flow diagram using the 

following expression for a given interest rate, i: 

PW(i) = –P + R1/(1 + i)1 + R2/(1 + i)2 + ...+ Rj/(1 + i) j + ... + Rn/(1 + i)n + S/(1 + i)n 

In the above formula, the expenditure is assigned with a negative sign and the 

revenues are assigned with a positive sign. 

Cost-Dominated Cash Flow Diagram: 

A generalized cost-dominated cash flow diagram to demonstrate the annual 

equivalent method of comparison is illustrated in Fig. 

 

 

In Fig, P represents an initial investment, Cj the net cost of operation and 

maintenance at the end of the jth year, and S the salvage value at the end of the nth year. 

The first step is to find the net present worth of the cash flow diagram using the following 

relation for a given interest rate, i. 

PW(i) = P + C1/(1 + i)1 + C2/(1 + i)2 + ...+ Cj/(1 + i) j + ... + Cn/(1 + i)n – S/(1 + i) 
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(16)(Nov/Dec 2013) 
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(16)(Apr/May 2008) 
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(16)(Nov/Dec 2013) 
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UNIT IV - REPLACEMENT AND MAINTENANCE ANALYSIS: 
 

Replacement and Maintenance analysis – Types of maintenance, types of replacement 
problem, determination of economic life of an asset, Replacement of an asset with a new 
asset – capital recovery with return and concept of challenger and defender, Simple 
probabilistic model for items which fail completely.  
 

PART – A 
1. What is meant by preventive maintenance?   (Apr/May 2015) 

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 prevent major operating problems in future. 
 

2. What are the causes of breakdown     (May/June 2009) 
 Failure to replace worn out parts 

 Lack of lubrication 
 Indifference towards minor faults 

 
3. What are all the types of replacement problem?   (Nov/Dec 2009) 

 Replacement of asset that deteriorates with time (replacement due to gradual failure, 
or wear and tear of the components of the machines.) this can be future classified in 
to the following types. 
(i) Determination of economic life of an asset 
(ii) Replacement of an existing asset with a new asset. 

 Simple probabilistic model for assets which fail completely (replacement due to 
sudden failure). 
 

4. What is defender?       (Apr/May 2014) 
If existing equipment is considered for replacement with new equipment, then the 

existing equipment is known as the defender. 
 

5. Explain Predictive maintenance.     (May/June 2013) 
 It is comparatively a newer maintenance technique. 
 Equipment conditions are measured periodically or on a continuous basis and this 

enable maintenance men to take a timely action such as equipment adjustments 
repair or overhaul. 

6. Distinguish between breakdown maintenance and preventive maintenance. 
         (Nov/Dec 2012) 

Breakdown maintenance Preventive maintenance 

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 (PM) is the 
periodical inspection and service 
activities which 
are aimed to detect potential failures 
and perform minor adjustments or 
repairs which will prevent major 
operating problems in future. 

The cost of preventive maintenance will 
be more when compared to the 
breakdown maintenance cost. 

The cost of breakdown maintenance 
cost is less. 
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7. Explain annual equivalent total cost 

Annual equivalent total cost of owning and operating an asset is a summation of the 
capital recovery cost (average first cost) and the annual equivalent operating cost of the 
asset.             

8. Define Economic life of an asset.     (May/June 2009)  
The economic service life of an asset is defined to be the period of useful life that 

minimizes the annual equivalent cost of owning and operating the asset. 
 

9. What is meant by capital recovery cost 
Capital recovery cost computed from the first cost (initial investment/ purchase price) 

of the machine. 
Generally, as an asset becomes older, its salvage value becomes smaller. As long 

as the salvage value is less than the initial cost, the capital recovery cost is a decreasing 
function of the life of the asset. In other words, the longer we keep an asset, the lower 
the capital recovery cost becomes. 

 
10. What is future worth analysis?      (Nov/Dec 2008) 

 Net future worth measures the surplus at time period other then 0. 
 Future worth analysis is particularly useful in an investment situation where we 

need to compute the equivalent worth of a project at the end of its investment 
period. 
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PART – B 

         (16)(Apr/May 2015) 
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(16)(Apr/May 2015) 
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(16) (Nov/Dec 2012) 

 

STUCOR

STUCOR

.

STUCOR APP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



 

STUCOR APP 
 

56 
 

 
 

STUCOR

STUCOR

.

STUCOR APP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



 

STUCOR APP 
 

57 
 

 

 

 

 

STUCOR

STUCOR

.

STUCOR APP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



 

STUCOR APP 
 

58 
 

(10)(Nov/Dec 2013) 

 
 

STUCOR

STUCOR

.

STUCOR APP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



 

STUCOR APP 
 

59 
 

 
4. (ii) Write short notes on “economic life” of equipment.   (6) (Nov/Dec 

2013) 

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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(16) (Nov/Dec 2012) 
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UNIT V- DEPRECIATION 
 

Depreciation- Introduction, Straight line method of depreciation, declining balance method 

of depreciation-Sum of the years digits method of depreciation, sinking fund method of 

depreciation/ Annuity method of depreciation, service output method of depreciation-

Evaluation of public alternatives- introduction, Examples, Inflation adjusted decisions – 

procedure to adjust inflation, Examples on comparison of alternatives and determination of 

economic life of asset.    

PART – A 
1. What is Benefit-Cost ratio?           (Apr/May 2015) 

The ratio between the equivalent benefit and equivalent costs is called the benefit 
cost ratio. 
i.e., BC ratio = Equivalent benefits 
          Equivalent costs 
 

2. What is meant by inflation?           (Apr/May 2014) 
 Inflation may be defined as a sustained in the general price level. 
 It is an economic condition where there is a rise in prices resulting in the fall in the 

purchasing power of money 
 

3. Define the following: Depreciation and book value.        (Nov/Dec 
2012) 
 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. 

 Book value: The value at which an asset is carried on a balance sheet. In other 
words, the cost of an asset minus accumulated depreciation. 

 
4. What is service output method of depreciation?      (May/June 

2009) 
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) 
 

5. List few causes of depreciation.       (May/June 2012) 
The causes of depreciation are: 
 Wear and tear 
 Depletion 
 Obsolescence 
 Lapse of time 
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6. What are the assumptions for straight line method for Calculating depreciation? 

     (May/June 2012) 
In this method of depreciation, a fixed sum is charged as the depreciation amount 

throughout the lifetime of an asset such that the accumulated sum at the end of the life of 
the asset is exactly equal to the purchase value of the asset. 
Here, we make an important assumption that inflation is absent. 
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, 
Dt = depreciation amount for the period t. 
The formulae for depreciation and book value are as follows: 

Dt = (P – F)/n 
Bt = Bt–1 – Dt = P – t [(P – F)/n] 
 

7. Give the expression for the calculation of depreciation under sum of years-digits 
method of depreciation.          (Apr/May 2010) 

In this method of depreciation also, it is assumed that the book value of the asset 
decreases at a decreasing rate. If the asset has a life of eight years, first the sum of the 
years is computed as Sum of the years = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 

= 36 = n(n + 1)/2 
The rate of depreciation charge for the first year is assumed as the highest and then it 
decreases. The rates of depreciation for the years 1–8, respectively are as follows: 

8/36, 7/36, 6/36, 5/36, 4/36, 3/36, 2/36, and 1/36. 
For any year, the depreciation is calculated by multiplying the corresponding rate of 
depreciation with (P – F). 

Dt = Rate (P – F) 
Bt = Bt–1 – Dt 

The formulae for Dt and Bt for a specific year t are as follows: 

 
8. What is Sinking fund method of depreciation?      (Nov/Dec 2009) 

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 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. 
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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. 

 
 
9. Write the methods to find the depreciation of an asset.            (May/June 2009) 

The various methods used in depreciation calculation are: 
1. Straight line method 
2. Declining method 
3. Sum of the years digits method 
4. Sinking fund or annuity method 
5. Service output method 
 

10. What is amortization?                 (May/June 2013) 
Amortization is a routine decrease in value of an intangible asset, or the process of 

paying off a debt over time through regular payments. Amortization refers to the 
expensing of intangible capital assets (intellectual property: patents, trademarks, 
copyrights. Etc,)in order to show their decrease in value as a result of use or passage of 
time. 
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PART – B 

1. Explain the various methods of Depreciation.    (16)(Apr/May 2015) 
There are several methods of accounting depreciation fund. These areas follows: 

1. Straight line method of depreciation 

2. Declining balance method of depreciation 

3. Sum of the years—digits method of depreciation 

4. Sinking-fund method of depreciation 

5. Service output method of depreciation 

1. Straight Line Method of Depreciation 

In this method of depreciation, a fixed sum is charged as the depreciation amount 

throughout the lifetime of an asset such that the accumulated sum at the end of the life 

of the asset is exactly equal to the purchase value of the asset. 

Here, we make an important assumption that inflation is absent. 

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, 

Dt = depreciation amount for the period t. 

The formulae for depreciation and book value are as follows: 

Dt = (P – F)/n 

Bt = Bt–1 – Dt = P – t [(P – F)/n] 

2. 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, 
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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 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. 

3. Sum of Year – digit method: 

  In this method of depreciation also, it is assumed that the book value of the 

asset decreases at a decreasing rate. If the asset has a life of eight years, first thesum 

of the years is computed as Sum of the years = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 

= 36 = n(n + 1)/2 

The rate of depreciation charge for the first year is assumed as the highest and then it 

decreases. The rates of depreciation for the years 1–8, respectively are as follows: 

8/36, 7/36, 6/36, 5/36, 4/36, 3/36, 2/36, and 1/36. 

For any year, the depreciation is calculated by multiplying the corresponding rate of 

depreciation with (P – F). 

Dt = Rate (P – F) 

Bt = Bt–1 – Dt 

The formulae for Dt and Bt for a specific year t are as follows: 
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4. Sinking fund method: 

 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 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. 

5. Service output method: 

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 
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(16) (Nov/Dec 2013) 
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(6) (Nov/Dec 2012) 
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(10) (Nov/Dec 2012) 
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(16) (Apr/May 2010) 
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(8) (May/June 2013) 
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5.   (ii) Write about the procedure to adjust inflation.   (8) (May/June 2013) 
 

Inflation Adjusted Decisions: 

 Inflation is the rate of increase in the prices of goods per period. So, it has a 

compounding effect. Thus, prices that are inflated at a rate of 7% per year will 

increase 7% in the first year, and for the next year the expected increase will 

be 7% of these new prices. 

 If economic decisions are taken without considering the effect of inflation into 

account, most of them would become meaningless and as a result the 

organizations would end up with unpredictable return. 

Procedure to Adjust Inflation: 

A procedure to deal with this situation is summarized now. 

1. Estimate all the costs/returns associated with an investment proposal in terms of 

today’s rupees. 

2. Modify the costs/returns estimated in step 1 using an assumed inflation rate so 

that 

at each future date they represent the costs/returns at that date in terms of the 

rupees that must be expended/received at that time, respectively. 

3. As per our requirement, calculate either the annual equivalent amount or future 

amount or present amount of the cash flow resulting from step 2 by considering the 

time value of money. 
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