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How to effectively use this book: 
 Revision book covers past 11 RTP and exams 
 Past experience indicates that minimum 60 percent of marks are asked from the 

past RTP and exam questions 
 Stage One: Please read the theory for every chapter. Theory coverage would be 

sufficient to cover all practical theory questions and the same can help in answering 
problems 

 Stage two: Start solving problems from individual chapters after completing theory. 
Try solving the question and in case you are stuck then please refer the summary of 
adjustments section. Summary of adjustments section has the guidance to solve a 
question 

 Stage three: In case you are still not able to solve the question then please refer 
institute RTP and suggested answer to understand the question 

 Revision day before exam: Please revise theory and summary of adjustments day 
before exam as the same can help in answering wide variety of questions. Also you 
can effectively work on various adjustments by quickly revising summary of 
adjustments section. 
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THEORY FOR SOLVING PROBLEMS 
 
Decision-Making using cost concepts and CVP analysis 
 
Introduction: 

 Relevant means pertinent to the decision at hand.  
 Relevant costs are those expected future costs that are essential but differ for 

alternative courses of action 
 Relevant cost is a future cost that would arise as a direct consequence of the 

decision under review 
 
Rules of relevance: 

 Opportunity cost refers to the value of sacrifice made or benefit of opportunity 
foregone by selecting one particular alternative in preference to the other 
alternative. All opportunity costs are considered to be relevant costs. 

 All variable costs are generally considered to be relevant unless the costs do not 
vary between alternative courses of action. 

 All fixed costs are generally considered to be irrelevant unless the costs vary 
between alternative courses of action. 

 Sunk or historical costs are irrelevant 
 
Committed fixed cost versus discretionary fixed cost: 

 Committed fixed costs are those that arise from the possession of asset and are 
normally unaffected by any short-term changes in volume of production. Example: 
Rent of factory, Insurance. Committed fixed costs are otherwise known as 
unavoidable fixed costs. 

 Discretionary fixed costs are incurred as result of management discretion/decision. 
Example: Advertising. Discretionary fixed costs are otherwise known as 
avoidable fixed costs. 
 

Marginal Costing: 
 Marginal costing is a technique of decision-making which involves 

o Ascertainment of total costs 
o Classification of costs into fixed and variable and  
o Use of such information for analysis and decision making 

 Marginal costing is also known as CVP (cost volume profit) analysis as it seeks to 
measure the impact of change in volume on company‟s cost and profits 

 
Types of costs: 

 Variable cost is that portion of cost which varies proportionately with volume. 
Variable cost per unit remains constant and any change in variable cost is to be 
interpreted as change in variable cost per unit 

 Fixed costs are costs which are assumed to remain constant for a given period of 

time irrespective of the change in output. Fixed cost per unit is inversely 
proportional to volume. Any change in fixed cost has to be interpreted as change in 
total fixed cost. 

 Semi-variable costs are those costs that exhibit characteristics of fixed and variable 
costs. Semi-variable costs can be split into variable cost and fixed cost using the 
following formula: 

o Variable cost per unit = Change in cost / Change in units 
o Total fixed cost = Total cost – total variable cost 
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Format of marginal cost statement: 

Particulars Per Unit Total 

Sales XXX XXX 

Less: Variable Costs (XXX) (XXX) 

Contribution XXX XXX 

Less: Fixed Costs  (XXX) 

Profit  XXX 

Note: 
1. The profit of the company does not vary proportionately with the change in sales 

on account of fixed costs. Hence therefore change in contribution = change in 

profit. 
2. The cost does not vary proportionately with volume because of existence of fixed 

costs. Hence change in total cost = change in variable cost 
 
Profit-Volume Ratio (PVR): 
 PVR measures the extent of change in contribution/profit on account of change in sales. 

Net profit ratio keeps on changing for different sale amounts whereas PVR is constant. 
 PVR is the true indicator of the profitability of the product 

PVR = Contribution / sales PVR = Change in contribution / Change in sales 

PVR = Contribution per unit / SP PVR = Change in profit / change in sales 

 
 
Break-even point (BEP): 
 BEP refers to the sales level at which the company earns no profit and no loss. This can 

be either expressed in units or rupees.  
 If expressed in units it is called BEP and if expressed in rupees it is called Break even 

sales.  
 Moreover at BEP, contribution = fixed cost and sales = total cost 

BEP in units = Fixed cost / Contribution per unit BEP in Rs. = Fixed cost / PVR 

BEP in Rupees = BEP in units * Selling Price 

 
Margin of safety (MOS): 
 MOS is the difference between the actual sales and break even sales. It is the extent of 

allowable drop in sales before the company starts incurring losses 
 MOS can be expressed in rupees or in units or as a percentage of total sales 

MOS in units = Profit / Contribution per unit MOS in Rs. = Profit/ PVR 

MOS in Rupees = MOS in units * Selling Price 

Sales in rupees = BEP in rupees + MOS in rupees 

 
Sales to achieve desired profit and profit at desired sales level: 

1. Sales to earn desired profit =    Target Profit + Total fixed cost 
                                                                            PVR 

2. Profit at sales level = (Sales * PVR) – Total fixed cost 

Note: For BEP, MOS, Sales, the answer would be in rupees if the denominator is PVR 
and the answer would be in units if the denominator is contribution per unit 
 
Break-even point for multiple products: 

 BEP is computed using fixed cost and PVR/Contribution per unit. However in case 
of multiple products there will be multiple PVR/Contribution per unit 

 BEP for multiple products (in units) = TFC/Contribution per set. It would be 
assumed that one set would contain the product mix as given in the question 
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 BEP for multiple products (in rupees) = TFC/Composite PVR. Composite PVR 
would be calculated as overall contribution/overall sales 

 
Steps for solving multiple break-even point problems: 

Step 1: Identify class intervals 
A new class interval will emerge whenever there is a change in fixed cost or variable cost 
per unit or selling price for the additional units. 

Class Interval Selling Price VC/unit Cont./unit Total fixed cost 

     

     

     
 

 

Step 2: Calculate BEP using the following format: 

Class 
Interval 

(CI) 

Fixed 
cost of 

CI 

FC recovery till 
previous CI 

FC to be 
recovered 

Contribution 
per unit 

Units 
to be 
sold 

Final 
BEP 

Step 1 Step 1 Contribution 
earned till 

previous CI 

Col 2 – Col 
3 

Step 1 Col 4 / 
Col 5 

 

       

       

       
 

 
BEP with semi-variable costs: 

 Assume the Semi-variable cost as variable cost and calculate contribution per unit 
 Use the contribution per unit and calculate tentative BEP 
 Use the BEP format and calculate BEP for one range above tentative BEP and one 

range falling in tentative BEP. 
 
Marginal costing and absorption costing: 

 Marginal costing and absorption costing are the two properly used methods of 
computing profits 

 Marginal costing consider only variable manufacturing costs for stock valuation 
whereas absorption costing consider both variable and fixed manufacturing costs 
for valuing inventory 

 
Profit statement under absorption costing: 

Particulars Calculation Amount 

Variable manufacturing costs Units produced * Cost per unit XXX 

Fixed manufacturing costs (absorbed) Units produced * OAR XXX 

Cost of production  XXX 

Add: Opening FG Units * Cost per unit XXX 

Less: Closing FG Units * Cost per unit (XXX) 

Cost of goods sold  XXX 

Variable non-manufacturing costs Units sold * Cost per unit XXX 

Fixed non-manufacturing costs  XXX 

Cost of sales  XXX 

Add/Less: Under/over absorbed overheads  XXX 

Revised cost of sales  XXX 

Profit (Balancing figure)  XXX 

Sales  XXX 
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Profit statement under marginal costing: 

Particulars Calculation Amount 

Sales Units sold * Selling Price XXX 

Less: Variable costs Note 1 (XXX) 

Contribution  XXX 

Less: Fixed costs Fixed manufacturing + fixed non-manufacturing costs XXX 

Profit  XXX 

 
Note 1: Calculation of variable costs: 

Particulars Calculation Amount 

Variable manufacturing costs Units produced * Cost per unit XXX 

Add: Opening FG Units * Cost per unit XXX 

Less: Closing FG Units * Cost per unit (XXX) 

Variable cost of goods sold  XXX 

Add: Variable non-manufacturing costs Units sold * Cost per unit XXX 

Total costs  XXX 

 
Reconciliation of profits: 

 Profits as per marginal costing and absorption costing statement will be different 
due to different base for valuation of inventory 

 Profit reconciliation under both methods can be done with the help of following 
format: 

Particulars Amount 

Profit as per marginal costing  XXX 

Add: Excess valuation of closing stock in absorption costing XXX 

Less: Excess valuation of opening stock in absorption costing (XXX) 

Profit as per absorption costing XXX 

 

BEP under marginal and absorption costing: 
1. BEP under Marginal costing = TFC / Contribution per unit 
2. However BEP under absorption costing cannot be TFC / Contribution per unit on 

account of existence of stocks as some portion of fixed costs would be recovered in 
the next year with stocks absorbing a certain part of fixed costs. 

3. BEP under absorption costing 
a. When stock info is given = TFC – Fixed cost inside net stock (Note 1) 

                                                            Contribution per unit 
b. When production is given = TFC – { FMOH     * Units produced} 

                                                                  Normal Production        
                                                                                SP – VC – { FMOH/Normal production} 
Note 1: If the net stock is opening then add the fixed cost in the net stock to the total fixed 
cost 

 

Indifference point: 
1. In case of two different alternatives indifference point refers to a level wherein the 

two alternative decisions would provide the same result 
2. For level below the indifference point, the alternative with lower fixed cost is 

preferable and for level above the indifference point, the alternative with higher 
fixed cost is preferable 

3. Indifference point =                              Difference in Fixed costs 
                             Difference in VC per unit or difference in VCR or difference in PVR 
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Shut-down point: 
1. In case of adverse economic conditions a company might have to make a decision 

on whether to continue their business or temporarily shut the business unless the 
demand revives 

2. Shut-down point (in units) =   Normal Fixed costs – (FC during shutdown + Add.         
                                                                                      FC for shutdown) 
                                                                       Contribution per unit 

3. Shut-down point (in Rs.)   = Same Numerator / PVR 
4. If the expected sales volume is less than the shutdown point then the company 

should close their business or else continue producing 

Limiting factor: 
1. Limiting factor is one which acts as a bottleneck and limits the company‟s ability to 

serve the demand of the external market 
2. Limiting factor is a situation where in the demand for the limiting factor is always 

greater than the supply for the limiting factor 
Steps for solving Limiting factor problems: 

1. Identify the limiting factor – Limiting factor is one whose demand is more than 
supply 

2. Calculate the contribution per unit of limiting factor and rank the products with 
maximum contribution being top ranked product 

Particulars Product A Product B Product C 

Selling Price XXX XXX XXX 

Less: Variable cost (XXX) (XXX) (XXX) 

Contribution per unit (A) XXX XXX XXX 

No. of limiting factors required per unit (B) XXX XXX XXX 

Contribution per unit of limiting factor (A/B) XXX XXX XXX 

Rank XXX XXX XXX 

3. Use the following format for allocation of resources: 

 
 

Product No. of 
units 

Units of limiting factor 
per unit 

Limiting factor 
consumed 

Total 
contribution 

     

     

 

Concept: Make or Buy Decisions and Subcontracting decisions 
1. A company on account of capacity constraints would not be able to meet the full 

demands of the external customers. Hence it becomes imminent for the companies to go 
for either subcontracting or buying the products from outside. 

2. Make or buy decision: The Company should compare the purchase cost of a product 
with the variable costs of production and not the total costs of manufacture. If the 
variable cost of production is more than the purchase cost then the company should 
buy the product or else make it in house. 

3. Subcontracting decision: We should compare the variable cost of production with the 
subcontracting cost and make the decision on the subcontracting. If the variable cost of 
production is more than the subcontracting cost then the company should subcontract 
the part or else make it in house 

4. In order to solve these type of problems prepare statement of comparative cost showing 
manufacturing cost and purchase cost. (Only the relevant costs should be mentioned in 
these statements) 
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Limiting factor in subcontracting decision or make vs. buy decision: 

Particulars A B C D 

Variable Manufacturing cost     

Less: Purchase cost     

Saving in manufacturing (A)     

Units of limiting factor per unit (B)     

Saving per unit of limiting factor (A/B)     

Ranking     

 
Pricing decisions: 

1. Optimum price is the one that yields the maximum profits for the company. 
2. Practically companies in order to increase the sales of the product, they have to 

resort to reduction in selling price. Hence companies should find out the optimum 
price where the company derives maximum profits and not maximum sales. 

3. Pure competition: Under pure competition a firm has no pricing policy of its own 
as it has to  accept  the prevalent market price and at this price, it can sell all of its 
production if it so desires. But at any higher price it can sell nothing. The firm can 
continue to produce so long as its marginal cost is less than or equal to its selling 
price. 

4. Monopoly: The Company is a single seller and fix the price in a way to derive 
maximum profits. Herein the company is a price maker and not a price taker. 

5. Cost plus method: The  cost  plus  pricing  method  though  common  is  not  the  
best  method because it ignores demand  and fails to adequately reflect competition. 

6. Monopolistic competition: Under monopolistic condition, consumers may buy 
more at a lower price than at higher price. The profit can be maximized by equating 
marginal revenue with marginal cost and the company should sell additional 
products as long as the marginal revenue is more than the marginal cost. 

7. Oligopoly: If in a market there are a few large sellers occupying a major share of the 
market, the situation is called oligopoly. Under this situation the pricing is largely 
dependent on the pricing of the competitors. 

8. Advantages and disadvantages of cost plus method: 
a. Advantages: 

i. Fair method 
ii. Assured profit 

iii. Reduced risks and uncertainties 
iv. Considers market factors 

b. Disadvantages: 
i. Ignores demand 

ii. Ignores competition 
iii. Arbitrary cost allocation 
iv. Ignores opportunity cost 
v. Price – volume relationships 

9. Rate of return pricing: Under this method the company instead of adding a margin 
based on cost, fixes the price in order to earn the required return on the 
investments. The required return is based on the industry and the risks involved in 
the industry. 

10. Variable costs pricing: Since allocation of overheads is on arbitrary basis, some 
companies consider only variable costs for arriving at the pricing and determine the 
markup to cover fixed costs and the profit. 

11. Competitive pricing: When a company sets up its price based on what the 
competitors are charging, its pricing policy under such a situation is called 
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competitive pricing. Here the company changes the price based on what the price 
change by the competitors and not based on the change in cost of production. 

12. Going rate pricing: Under going rate pricing the firm tries to keep its price at the 
average level charged by the industry. It provides a fair return to the company and 
is least disruptive to the industry‟s harmony. 

13. Sealed bid pricing: Competitive pricing also dominates in those situations where 
firms compete on the basis of bids, such as original equipment manufacturer and 
defense contract work.  The  bid  is  the  firms  offer  price,  and  it  is  a  prime  
example  of  pricing  based  on expectations  of  how  competitors  will  price  rather  
than  on  a  rigid  relation  based  on  the concern‟s own costs or demand.  

14. Incremental pricing: Incremental pricing is a method wherein the company 
compares the incremental revenues with incremental costs in order to decide 
whether the company should change its price.  

15. Market-entry strategies: Skimming pricing and Penetration pricing 

16. Skimming pricing: It is a policy of high prices during the early period of a 
product‟s existence. This can be synchronized with high promotional expenditure 
and in the later years the prices can be gradually reduced. 

17. Penetration pricing: This  policy  is  in  favor  of  using  a  low  price  as  the  
principal instrument for penetrating mass markets early. It is opposite to skimming 
price. The low price policy is introduced for the sake of long-term survival and 
profitability and hence it has to receive careful consideration before 
implementation. 

 
Note: 

 If a product is newly introduced into the market then the price of the product 
should be at least equal to its variable cost. This is in line with penetration strategy 

 If a product is well established in the market then it should cover all costs. Hence 
the minimum price of the product should at least be equal to total cost 

 
Pareto Analysis or ABC Analysis: 

 Pareto analysis is a rule that recommends focus on the most important aspects of 
decision making, in order to simplify the process of decision making 

 It is based on 80:20 which indicates that 80 percent of results can be achieved by 
focusing on 20 percent of the constraints 

 
Steps: 

 Arrange the various products/items in the descending order of value 
 Compute cumulative value and cumulative value as percentage of total value for 

various products 
 Prepare a stacked column chart to reflect the contribution of the various items to 

total value 
 

Marginal revenue and marginal cost: 
 Profit is said to be maximum at a level where marginal revenue is equal to 

marginal cost 
 The basic price equation, which is used to determine the price where profit is 

maximum is as below 

Price = a – bQ 
Where a = Price at which demand is zero 

b = Slope of demand curve ; b = Change in price / Change in quantity 
Q = Quantity demanded 

Marginal Revenue = a – 2bQ 
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Standard Costing: 

Introduction: 

1. Standard costing system reconciles budgeted profit and actual profit 

2. Standard costing is also known as variance analysis because it analyzes the cost and sales 

variances into various components and fixes up the responsibility for variances 

3. The variance is analyzed as: 

a. Sales Variances 

b. Cost variances 

i. Material cost variances 

ii. Labour cost variances 

iii. Overhead cost variances 

1. Variable overhead variances 

2. Fixed Overhead Variances 

4. If a variance increases actual profit it is called “favorable” (F) and if it decreases actual profits it 

is called “adverse” (A) 

 

Understanding different costs: 

1. Budgeted cost refers to the cost to be incurred for the budgeted output 

2. Standard cost refers to the allowable cost for the actual output. In short standard cost is 

nothing but budgeted cost flexed to actual output. 

3. Actual cost refers to the cost incurred by the company in producing the output 

4. Cost variance is the difference between standard cost and actual cost and not the budgeted 

and actual cost 

 

Fill the following: 

Budgeted output = 20000 units Standard cost p.u = 20   Actual output = 12000 units and Actual cost = 

2,88,000 

1. Budgeted cost =                          

2. Actual cost = 

3. Standard cost = 

4. Cost variance = 

 

Material Variances: 

1. In order to compute the material variances we require the following information 

a. Standard Quantity – This is the budgeted quantity flexed for actual output 

b. Revised standard quantity – This is the total of the actual quantity 

apportioned in the standard mix. This is applicable only when there is more 

than one material 

c. Actual quantity – Actual quantity used and this is normally directly given in 

the problem 

d. Standard price – This is the budgeted price to be paid for procuring the 

material 

e. Actual price – This refers to the actual price paid for procuring the raw 

materials 
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2. The objective of variance analysis is to fix responsibility and take corrective action 

wherever required. They are attention seekers rather than the problem solvers 

3. Material variances compute the difference between the standard material cost and the 

actual material cost and fix the responsibility for the variances. The variance can 

either occur on account of quantity or price variances 

 

Computation table for Material Variances calculation: 

SP * SQ SP * RSQ SP * AQ AP * AQ 

Standard material 

cost 

  Actual Material 

cost 

 

Note: In case there is only one material SP* RSQ is not to be computed as there cannot be 

mix variance and the variance computed are only cost, price and usage variance 

 

Types of problems under material variances: 

 Single material  

 Multiple material  

 

Labour Variances: 

1. In order to compute the labour variances we require the following information 

a. Standard Hours – This is the budgeted hours flexed for actual output 

b. Revised standard hours – This is the total of the actual hours worked (not 

actual hours paid) apportioned in the standard mix. This is applicable only 

when there is more than one grade of labour 

c. Actual hours worked – This refers to the number of hours actually worked. 

AHW = Actual hours paid – Idle time 

d. Actual Hours paid – This refers to the number of hours for which the 

company is paying. Actual hours worked and actual hours paid are different 

only when there is idle time because idle time refer to hours paid but not 

worked 

e. Standard rate – This is the budgeted rate to be paid to the labour 

f. Actual rate – This refers to the actual rate paid for using the labour 

2. Labour variances compute the difference between the standard labour cost and the 

actual labour cost and fix the responsibility for the variances. The variance can either 

occur on account of efficiency or rate variances 

 

Computation table for labour Variances: 

SR * SH SR * RSH SR * AHW SR * AHP AR * AHP 

Standard labour 

cost 

   Actual labour 

cost 

 

Types of problems under labour variances: 

 Single labour without idle time (Column 2 & Column 4 are not applicable) 

 Single labour with idle time (Column 2 is not applicable) 

 Multiple labour without idle time (Column 4 is not applicable) 
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 Multiple labour with idle time (All columns are applicable) 

 

Variable overhead Variances: 

1. In order to compute the Variable OH variances we require the following information 

a. Standard Hours – This is the budgeted hours flexed for actual output 

b. Actual Hours– This refers to the number of hours actually worked. It does 

not include idle time as it is assumed that the company does not incur 

variable overheads during idle time 

c. Standard rate per hour – This is the budgeted rate to be incurred every hour 

and is calculated by dividing the budgeted hours from budgeted variable 

overheads. {SR. per hour = Budgeted VOH / BH} 

d. Actual rate per hour – This refers to the actual rate incurred on variable 

overheads 

2. VOH variances compute the difference between the standard VOH cost and the actual 

VOH cost and fix the responsibility for the variances. The variance can either occur on 

account of efficiency or rate variances 

 

Computation table for VOH Variances: 

SR * SH SR * AH AR * AH 

Standard VOH cost  Actual VOH Cost 

 

Conversion factor when information on output is given but hours not directly available: 

 SR/per hour * SH = SR/per unit * AO 

 SR/per hour * AH = SR/per unit * SO 

 

Note: 

 SR/per unit = Budgeted VOH / Budgeted units 

 Logic behind conversion: The standard hours are always calculated with the help 

of the actual output and hence they standard hours are equated to actual output. 

 

Fixed overhead Variances: 

1. In order to compute the Fixed OH variances we require the following information 

a. Actual output or standard hours  

b. Actual Hours or standard output 

c. Standard rate per hour – This is the budgeted rate to be incurred every hour 

and is calculated by dividing the budgeted hours from budgeted variable 

overheads. {SR. per hour = Budgeted FOH / BH} 

d. Actual rate per hour – This refers to the actual rate incurred on fixed 

overheads 

e. Possible FOH = BFOH * AD/BD 

 

Computation table for FOH Variances: 

AO * SR AFOH BFOH AH * SR PFOH 

FOH absorbed FOH incurred    
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FOH ratios: 

1. Volume or activity ratio = Standard hours / Budgeted hours * 100 

2. Efficiency ratio = Standard hours / actual hours * 100 

3. Capacity ratio = Actual hours / Possible hours * 100 

4. Calendar ratio = Possible hours / Budgeted hours * 100 

 

Sales Variances: 

1. In order to compute the sales variances we require the following information 

a. Budgeted Quantity – This is the budgeted quantity expected to be sold at the 

beginning of the period 

b. Revised budgeted quantity – This is the total of the actual quantity 

apportioned in the standard mix. This is applicable only when there is more 

than one material 

c. Actual quantity – Actual quantity sold and this is normally directly given in 

the problem 

d. Budgeted price – This is the price at which the product was expected to be 

sold at the beginning of the period 

e. Actual price – This refers to the price at which the products are actually sold. 

 

Computation table for Sales Variances calculation: 

BP * BQ BP * RBQ BP * AQ AP * AQ 

Budgeted sales   Actual sales 

 

Note: In case there is only one material BP* RBQ is not to be computed as there cannot be 

mix variance and the variance computed are only total sales, price and volume variance 

 

Margin approach: 

The above indicated method is called as total approach which finds out the impact on the 

topline and margin approach is used to find the impact on the bottom-line. Here BP is 

replaced with BM and AP is replaced with AM and the calculation for BM and AM is 

provided below: 

 Absorption costing: BM = SP-SC & AM = AP – SC (not actual cost) 

 Marginal costing: BM = SP-SVC & AM = AP-SVC (not actual VC) 

 

Marginal Costing vs. absorption costing: 

1. Stocks are valued at cost and those costs that are considered for stock valuation are 

called product costs and others are called period costs. 

2. Period costs expires fully in the current accounting period whereas product cost 

expires only to the extent of COGS; and remains unexpired to the extent of closing 

stock (i.e.) credited in this year‟s account and carried forward to the next year 

3. All non-manufacturing costs are period costs and in marginal costing system fixed 

manufacturing costs is also called period costs. 

4. In Marginal costing system stock is valued at variable manufacturing cost whereas 

in absorption costing system, stock is valued at full manufacturing cost (including 

fixed manufacturing cost) 
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5. For calculating fixed cost per unit absorption costing system uses pre-determined 

rates or standard rates. Pre-determined rate / unit = BFO/BO. For denominator 

consider normal activity or capacity. In absence of details use 100% capacity as 

denominator 

6. Due to use of pre-determined rates the fixed OH charged to cost or production will 

be AO*SR. This is called absorbed OH. 

7. When the actual OH is different from absorbed OH we would have under/over 

absorption which needs to be adjusted while calculating absorption costing profit. 

8. In absence of info we can assume BFOH to be same as AFOH. 

 

Income statement under marginal costing: 

Particulars Amount 

Sales XXX 

Less: Variable manufacturing cost of goods sold: 

 - Opening stock (VMC)                   XXX 

 - Add: Variable cost of production XXX 

 - Less: Closing stock (VMC)            (XXX) 

 

 

 

(XXX) 

Gross contribution XXX 

Less: Variable administration and selling OH (XXX) 

Contribution XXX 

Less: Fixed manufacturing, admin & selling exp (XXX) 

Profit XXX 

 

Income statement under absorption costing: 

Particulars Amount 

Sales XXX 

Less: COGS 

 - Opening stock (FMC)                   XXX 

 - Add: Cost of production              XXX 

 - Less: Closing stock (FMC)            (XXX) 

 

 

 

(XXX) 

Gross Profit XXX 

Less: Admin & selling exp (XXX) 

Less: Under/over absorption of OH (XXX) 

Profit XXX 

 

Reconciliation: 

1. Reconciliation statement in prepared in order to reconcile the budgeted profit as 

against the actual profit earned by the company 

2. Following are the various approaches for profit reconciliation: 

a. Budgeted profit to actual profit – Absorption costing system 

b. Standard profit to actual profit – Absorption costing system 

c. Budgeted profit to actual profit – Marginal costing system 

d. Standard profit to actual profit – Marginal costing system 

 

Reconciliation statement under various approaches: 
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Budgeted profit to actual profit – Absorption costing system 

Particulars Amount 
Favorable variance 

Amount 
Adverse variance 

Amount 

Budgeted profit   XXX 

Material price variance XXX XXX  

Material mix variance XXX XXX  

Material yield variance XXX XXX  

Labour rate variance XXX XXX  

Labour mix variance XXX XXX  

Labour revised eff. Variance XXX XXX  

VO Expenditure variance XXX XXX  

VO Efficiency variance XXX XXX  

FO Expenditure variance XXX XXX  

FO Capacity variance XXX XXX  

FO calendar variance XXX XXX  

FO Efficiency variance XXX XXX  

Sales Margin price variance XXX XXX  

Sales Margin qty variance XXX XXX  

Sales Margin mix variance XXX XXX  

Actual profit   XXX 

 

Standard profit to actual profit – Absorption costing system 

Particulars Amount 
Favorable variance 

Amount 
Adverse variance 

Amount 

Budgeted profit   XXX 

Less: Sales volume variance   XXX 

Standard profit   XXX 

Material price variance XXX XXX  

Material mix variance XXX XXX  

Material yield variance XXX XXX  

Labour rate variance XXX XXX  

Labour mix variance XXX XXX  

Labour revised eff. Variance XXX XXX  

VO Expenditure variance XXX XXX  

VO Efficiency variance XXX XXX  

FO Expenditure variance XXX XXX  

FO Capacity variance XXX XXX  

FO calendar variance XXX XXX  

FO Efficiency variance XXX XXX  

Sales Margin price variance XXX XXX  

Sales Margin qty variance NA NA  

Sales Margin mix variance NA NA  

Actual profit   XXX 

 

Budgeted profit to actual profit – Marginal costing system 

Particulars Amount 
Favorable variance 

Amount 
Adverse variance 

Amount 

Budgeted profit   XXX 

Material price variance XXX XXX  

Material mix variance XXX XXX  
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Material yield variance XXX XXX  

Labour rate variance XXX XXX  

Labour mix variance XXX XXX  

Labour revised eff. Variance XXX XXX  

VO Expenditure variance XXX XXX  

VO Efficiency variance XXX XXX  

FO Expenditure variance XXX XXX  

FO Capacity variance NA NA  

FO calendar variance NA NA  

FO Efficiency variance NA NA  

Sales Margin price variance XXX XXX  

Sales Margin qty variance XXX XXX  

Sales Margin mix variance XXX XXX  

Actual profit   XXX 

 

Standard profit to actual profit – Marginal costing system 

Particulars Amount 
Favorable variance 

Amount 
Adverse variance 

Amount 

Budgeted profit   XXX 

Less: Sales volume variance   XXX 

Standard profit   XXX 

Material price variance XXX XXX  

Material mix variance XXX XXX  

Material yield variance XXX XXX  

Labour rate variance XXX XXX  

Labour mix variance XXX XXX  

Labour revised eff. Variance XXX XXX  

VO Expenditure variance XXX XXX  

VO Efficiency variance XXX XXX  

FO Expenditure variance XXX XXX  

FO Capacity variance NA NA  

FO calendar variance NA NA  

FO Efficiency variance NA NA  

Sales Margin price variance XXX XXX  

Sales Margin qty variance NA NA  

Sales Margin mix variance NA NA  

Actual profit   XXX 

 

Few equations between various variances: 

1. Absorption costing approach: Sales Margin volume variance = Total sales volume 

variance * NP Ratio 

2. Marginal costing approach: Sales margin volume variance = Total sales volume 

variance * PVR 

3. Marginal costing approach: Sales margin volume variance = Sales margin volume 

variance under absorption costing + FOH Volume variance 

4. Budgeted profit under absorption costing = Budgeted units * Budgeted profit per 

unit 

5. Standard profit under absorption costing = Actual units * Budgeted profit per unit 
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6. Budgeted profit under marginal costing = Budgeted units * Budgeted cont. per unit 

– Budgeted Fixed Overheads 

7. Standard profit under marginal costing = Actual units * Budgeted cont. per unit – 

Budgeted Fixed overheads 

 
Partial plan vs. single plan of recognizing variances: 

Partial Plan Single Plan 

Raw material stock valued at actual cost 

and WIP and FG valued at standard cost 

All the 3 stocks are valued at standard 

cost 

WIP account debited with actual cost WIP account debited with standard cost 

All variances originate from WIP 

accounts 

All variances originate from their 

respective accounts 

Material price variance computed at the 

time of consumptions 

Material purchase price variance 

computed at the time of purchase 

AQ for price variance means AQ 

consumed 

AQ for price variance means AQ 

purchased 

 

Single Plan and partial plan accounting: 

 In partial plan accounting the WIP is first debited with actual cost and thereafter the 

variance are debited or credited. When the variances are adjusted the WIP value is 

brought to the standard cost. 

 In single plan accounting the WIP is debited with the standard cost and the 

variances are adjusted in the respective ledger accounts. 

 

Journal Entries (all entries are made assuming adverse variances. In case the variance is 

favorable then it will be the reverse entry) 

Transaction Single Partial 

Purchase of RM RM Control A/c  

MPV A/C 

     To GL Adjustment A/c 

RM Control A/c  

     To GL Adjustment A/c 

Issue of raw material to stores WIP Control A/c  

MUV A/c 

      To RM Control A/c 

WIP Control A/c  

      To RM Control A/c 

Recognition of MPV and MUV Already recognized MPV A/c 

MUV A/c 

    To WIP Control A/c 

Disposal of MPV and MUV Costing P & L A/c  

   To MPV A/c 

   To MUV A/c 

Costing P & L A/c  

   To MPV A/c 

   To MUV A/c 

Payment of wages Wages control A/c 

LRV A/c 

    To GL Adjustment A/c 

Wages control A/c 

    To GL Adjustment A/c 

Transfer of wages to WIP WIP Control A/c 

LEV A/c 

    To Wages Control A/c 

WIP Control A/c 

    To Wages Control A/c 
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Transaction Single Partial 

Recognition of LRV and LEV Already recognized LRV A/c 

LEV A/c 

    To WIP Control A/c 

Disposal of LRV and LEV Costing P& L A/c 

         To LRV A/c  

         To LEV A/c 

Costing P& L A/c 

         To LRV A/c  

         To LEV A/c 

Note: Similar entries are to be recorded for overheads 

 

Planning and operating variances: 

1. When the scenario at the time of implementing the budget has drastically changed 

as compared to the prevailing during budget preparation to properly measure the 

performance, the company should revise the budget. 

2. The difference between the original and revised budget is called as PLANNING 

variances and the difference between the revised and actual is called as 

OPERATING variances. 

3. The responsibility should be fixed only for the operating variances. 

4. While calculating planning variances, standard means original budget and actual 

means revised budget; For operating variances standard means revised budget and 

actual means actual performances 

 

Market size and share variance: 

1. Market size variance measures the impact on the quantity sold due to change in the 

market size. It is similar to planning variance. 

2. Market share variance measures the impact on the quantity sold due to change in 

the company‟s share in the overall market. It is similar to operating variance 

 

 

 

Transfer pricing: 

1. Division X manufactures an intermediate product and transfers to Division Y 

which further processes the product and sells it as finished product 

2. Division X is the supplying division and Division Y is the receiving division. 

Basically the receiving division is the profit centre and the supplying division is 

the cost centre 

3. Company for the purpose of performance evaluation may treat the supplying 

division also as profit centre, by making inter division transfer as sales. The price 

at which the intermediate product is transferred is called as transfer price. 

4. Transfer price is the selling price for supplying division and purchase cost for 

receiving division and it is neither for the company 

5. Transfer price affects divisional profits but prima facie doesn‟t affect company‟s 

profits 

 

Fixation of transfer price: 

Transfer price should be one which should enable both the divisions operate at the 
optimum level. If the divisions operate at different levels then there is goal conflict and 
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organization makes loss. 

Identification of the optimum level: 

Units Revenue Further 
Processing cost 

Net 
revenue 

Net Marginal 
revenue 

Marginal cost 

 Units*SP Additional 
processing cost 

in receiving 
division 

Column 2 
– column 

3 

Additional 
revenue by 

moving from one 
level to next level 

Processing 
cost in 

supplying 
division 

 

Transfer price range when the supplying division cost is variable: 

 Minimum transfer price = VC of intermediate product in supplying division 

 Maximum transfer price = (NMR at optimum output level) / (optimum output 
level – level before optimum output level) 

 

Transfer price range when the supplying division cost is marginal: 

In case the cost of the supplying division is marginal and not variable the TP fixation is 
done as under: 

Maximum TP for receiving division: 

 Maximum transfer price = (NMR at optimum output level) / (optimum output 
level – level before optimum output level) 

Minimum TP for supplying division:  

 Minimum transfer price = (MC at optimum output level) / (optimum output level 
– level before optimum output level) 

 
Transfer price fixation when there is an alternative: 
Whenever there is an alternative for the intermediate product then the transfer price 

is the opportunity cost from the next best alternative. 

 

Transfer price summary: 

Situation 1: When IP cost is variable cost 
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Notes: 

1. When alternative use and external market exists then select highest of the two 

2. Max Transfer Price = NMR at optimum level / (Opt. output – level before 
optimum output) 

3. When question has data for both affordability and availability then select lowest of 

the two and fix the maximum transfer price 
4. If the minimum transfer price exceeds the affordability then do not transfer 

because the final product is infeasible economically 

5. If minimum transfer price exceeds the availability then do not transfer because it is 
better for the company to purchase intermediate product externally and also use 

supplying division‟s capacity for external sales or alternate use. 

 

Situation 2: When IP cost is marginal: 

1. In this scenario we should calculate minimum price for supplying division and 

maximum price for the receiving division and then merge them together to arrive 
at the narrow range 

2. In addition to this if we have external sales for Intermediate product whose price 

is elastic to demand. In such case we use tick technique to arrive at the optimum 
output and then fix narrow range.  

 

Activity Based Costing: 
Cost Object: It is an item for which cost measurement is required e.g. a product, a job or 

a customer. 

Cost Driver: It is the factor that causes a change in the cost of an activity. Instead of 

using the term „allocation bases‟ or „overhead allocation rates‟ the term cost driver is 

used in ABC system. They are classified into: 

 Resource Cost Driver: It is a measure of the quantity of resource consumed 

by activity. It is used to assign the cost of a resource to an activity or cost pool. 

An example of a resource cost driver is the percentage of total square feet 

occupied by an activity. This factor is used to allocate a portion of the cost of 

operating the facilities to the activity. 

 

 Activity Cost Driver: It is a measure of the frequency and intensity of 

demand, placed on activities by cost objects. It is used to assign activity costs to 

cost objects. Activity cost drivers can be transaction drivers (e.g. No. of purchase 

orders processed, no. of customer orders processed, etc.) as well as duration  

drivers  (it  represent  amount  of  time  required  to  perform  an  activity  e.g.  

Setup  hours, inspection hours, etc.). 

 

Activities: Activities comprise of units of work or tasks. For example, purchase of  

materials  is  an  activity consisting  a  series  of  tasks  like  purchase  requisition, 

advertisement inviting quotations, identification of suppliers, placement of purchase 

order, follow-up etc. 

 

Application Theory - Types  of  Activities:  Activities  basically  fall  into  four  
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different categories,  known as  the manufacturing cost hierarchy. These categories 

were first identified by  Cooper in 1990 and help to determine the type of activity cost 

driver required. The categories are: 

 

(i) Unit level activities: These are activities for which the consumption of resources 

can be identified with the number of units produced. E.g. Use of indirect materials, 

Inspection or testing of every item produced or say every 100th item produced, 

Indirect consumables, etc. 

 

(ii) Batch level activities: The costs of some activities (mainly manufacturing support 

activities) are driven by the number of batches of units produced. These are activities 

related to setting up of a batch or a production run. The costs of such activities vary 

with the number of batches made, but is fixed for all units within that batch. E.g. 

Production scheduling, Material movement, Machine set up costs, Inspection of 

products – like first item of every batch, etc. 

 

(iii) Product level activities: The costs of some activities (often once only activities) are 

driven by the creation of a new product line and its maintenance. These are activities 

performed to support different products in the product line. E.g. Designing the 

product, Producing parts to a certain specification, Advertising costs, if advertisement 

is for individual products, etc. 

 

(iv) Facility level activities: These are activities necessary for sustaining the 

manufacturing process and cannot be directly attributed to individual products. E.g. 

Maintenance of buildings, Plant security, Production manager‟s salaries, Advertising 

campaigns promoting the co., etc. 

 

Application Theory – Value and Non-value added activities: 

Value-added  activities  (VA)  :  The  value-added  activities  are  those  activities  

which  are necessary for the performance of the process.  Such activities represents 

work that is valued by the external or internal customer. The customers are usually 

willing to pay (in some way) for the service.  For example polishing a furniture by a 

manufacturer dealing in furniture is value added activity. 

Non-value-added activities (NVA) : The NVA activity represents work that is not 

valued by the  external or internal customer.   NVA activities do not improve the 

quality or function of a product or service, but they can adversely affect costs and 

prices. Non-value added activities create waste, result in delay of some sort, add costs 

to the products or services and for which the customer is not willing to pay. Moving 

materials and machine set up for a production run are examples of NVA activities. 

For example, in the Internal Revenue Service department, rerouting documents and 

the wait or delay time in completing a case are examples of NVA activities in the 

“installment agreements” area. The preparation of tax returns and other compliance 

work by organisations do not directly benefit the customers of their products and 

services, but because they are required by law. They are not considered NVA 

activities. 
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Basic understanding of ABC System: 

In an ABC system the costs are initially allocated to the various activities and 

thereafter based on activity cost drivers the same are allocated to the cost objects.  

 

For example: Rent of the factory would be allocated to the various activities such as 

stores department, purchasing department etc. Thereafter the stores department costs 

would get allocated to the various products (Cost objects) based on the number of 

stores requisition of each of the materials handled. 

 

ABC System vs Traditional system: 

Example: A company incurs total overheads of Rs.2,00,000 and manufacture two 

products A and B. The total machine hours used by A are 5000 and by B is 15000 

hours. 

Traditional system: 

In the traditional system the costs are allocated based on machine hours and a total of 

Rs.50000 and Rs.150000 is allocated for product A and B respectively. 

 

ABC System: 

In the ABC system the total overheads are subdivided into various major activities 

and based on the cost driver the costs are allocated to the products. 

The amount of Rs.2,00,000 can be divided into the following in an ABC System: 

 Machine running activity : Rs.1,20,000 ~ Allocated based on machine hours 

 Machine set up costs : Rs.40,000 ~ Allocated based on setup hours ; Machine 

setup hours for A was 4000 and for B was 1000 

 Inspection costs of Rs.40,000 ~ Allocated based on inspection time ; Inspection 

time for A was 2000 hours and for B was 3000 hours. 

 

Step 1: Calculation of cost driver rate: 

Activity Total 

cost 

Cost driver 

name 

Cost driver 

quantity 

Cost driver 

rate 

Machine 

Running 

1,20,000 Machine hours 20000 hours Rs.6 

Machine setup 40000 Setup time 5000 hours Rs.8 

Inspection costs 40000 Inspection time 5000 hours Rs.8 

 

Step 2: Apportionment of OH 

 

Activity 
Product A Product B 

CDQ Amount CDQ Amount 

Machine Running 5000 30000 15000 90000 

Set-up 4000 32000 1000 8000 

Inspection time 2000 16000 3000 24000 

Total OH allocated 78000 120000 
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Total Quality Management 

 

TQM is defined as a set of concepts and tools for getting all employees focused on 

continuous improvement in the eyes of the customer. Quality is an important aspect 

of world-class manufacturing. The success of Japanese companies is grass rooted in 

their long-term commitment to improvement of quality. A world class manufacturing  

approach  demands  that  the  quality  must  be  designed  into  product  and  the  

production process, rather than an attempt to remove poor quality by inspection. 

 

Application Theory: 

Components of cost to be reported in a Cost of Quality Report 

1. Prevention Costs: These are incurred in preventing the production of products 

that do not conform to specification. They include the costs of preventive 

maintenance, quality planning and training and the extra costs of acquiring 

higher quality. 

2. Appraisal Costs: These are incurred to ensure that materials and product meet 

quality performance standards. They include the costs of inspecting purchased 

parts, work in process and finished goods, quality audits and field test. 

3. Internal  Failure  Costs:  These  are  associated  materials  and  products  that  

fail  to  meet  quality standards. They include costs incurred before the 

product is dispatched to the customer, such as the costs of scrap, repair, 

downtime and work stoppages caused by defects. 

4. External failure Costs: These are incurred when inferior products are 

delivered to customers. They include the cost of handling customer 

complaints, warranty replacement, repairs of returned products and the costs 

arising from a damaged company reputation. 

 

Note: Prevention and appraisal cost are called Costs of Quality Compliance while Internal 

and costs are called Costs of Non-compliance. 

 

Target costing 

Target Costing is defined as “a structured approach to determine the cost at which a 
proposed product with specified functionality and quality must be produced, to 
generate a desired level of profitability at its anticipated-selling-price” 

 

Steps in Target costing: 

1.   Setting of target selling price: The setting of target selling price of a product 
which customers are prepared  to pay, depend on  many  factors  like  design 
specifications of the product, competitive conditions, customer‟s demand for 
increased functionality and higher quality projected production volume, sales 
forecasts etc. A concern can set its target selling price after taking into 
account all of the aforesaid factors. 

2.   Determination of target costs: Target   profit   margin   may   be   established   
after   taking   into account  long-term  profit objectives and projected volume 
of sales. On deducing target profit margin from target selling price, target cost 
is determined. 

3.   Estimate the actual cost of the product: Actual cost of the product may be 
determined after taking into account the design specifications, material cost 
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and other costs required to produce the product. 
4.  Comparison of estimated cost with actual cost: In case the estimated cost of 

the product is higher than that of the target cost of the product then the 
concern should resort to cost reduction methods involving the use of Value 
Engineering / Value Analysis tools. 

 
Life cycle costing 
 
Product life cycle is a pattern of expenditure, sale level, revenue and profit over the 

period from new idea generation to the deletion of product from product range. Product 

life cycle spans the time from initial R&D on a product to when customer servicing and 

support is no longer offered for the product. For products like motor vehicles this time 

span may range from 5 to 7 years. For some basic pharmaceuticals, the time span may 

be 7 to 10 years. In case of cameras, photocopying machines etc. the life is more than 100 

years. 

 
Phases in product life cycle 
The four identifiable phases in the Product Life Cycle are (a) introduction (b) 
Growth (c) Maturity and (d) Decline.  
 
LIFE CYCLE COSTING 

As per CIMA, Life-Cycle Costing (also known as Whole Life Costing) is the practice of 

obtaining over their life- times, the best use of physical asset at the lowest total cost to 

the entity. 

Life Cycle Costing technique is particularly important when: 

(a) High percentage of total life-cycle costs are incurred before production begins and 

revenue are earned over several years and 

(b) High fraction of the life cycle costs are locked in at the R & D and design stages. 

 
Cost control and Cost reduction: 
Cost control implies guidance a reputation of cost by executive action. For this purpose, 
the executives are provided with some yard stick such as standards or budgets with which 
the actual costs and performances are compared to ascertain the degree of achievement 
made. Therefore Cost Control involves continuous comparisons of actual with the 
standards or budgets to regulate the former. Standards or budgets once set up are not 
attended during the period or until some mistakes are discovered in standards. 
Cost reduction is the achievement of real and permanent reduction in unit cost of products 
manufactured. It, therefore, continuously attempts to achieve genuine savings in cost of 
production distributing, selling and administration. It does not accept a standard or budget 
as or fined. It rather challenges the standards/budgets continuously to make improvement 
in them. It attempts to excavate, the potential savings buried in the standards by 
continuous and planned efforts. Cost control relax that dynamic approach, it usually dealt 
with variances leaving the standards intact. 
 
Back-flush costing 
Backflushing requires no data entry of any kind until a finished product is completed. At 
that time the total amount finished is entered into the computer system, which multiplies it 
by all the components listed in the bill of materials for each item produced. This yields a 
lengthy list of components that should have been used in the production process and which 
are subtracted from the beginning inventory balance to arrive at the amount of inventory 
that should now be left on hand. Given the large transaction volumes associated with JIT, 
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this is an ideal solution to the problem. 
 
Theory of Constraints (TOC) 
TOC describes methods to maximize operating income under bottleneck situation. The 
three measures are: 

 Through-put contribution equal to sales – direct materials cost 
 Investments equal to sum of materials costs in direct materials, work-in-process and 

finished goods inventories along with R&D costs and cost of equipments and 
buildings 

 Operating costs equal to all costs of operations (other than direct material) incurred 
to earn throughput contribution. Operating costs include salaries and wages, rent, 
utilities and depreciation 

 
The objective of TOC is to maximize throughput contribution while minimizing operating 
costs and investments 
 
Throughput Accounting Ratio: 

 TA ratio for factor = Demand of factor / supply of factor 
 TA ratio for product = Throughput return per minute / Cost per minute 

 
Value Chain Analysis 
Porter defined the value chain as internal processes or activities a company performs to 
design, produce, market, deliver and support its product. Porter classified business 
activities under two heads 

 Primary Activities – Primary activities are directly involved in transforming inputs 
into outputs and delivery and after-sales support to output. It include 

o In-bound logistics: Material handling and warehousing 
o Operations: Transforming inputs into final product 
o Outbound logistics: Order processing and distribution 
o Marketing and sales: Communication, Pricing and channel management 
o Service: Installation, repair and parts replacement 

 Support Activities – Activities which support primary activities. It include 
o Procurement 
o Technology Development 
o Human Resource Management 
o Firm Infrastructure 

 
Balanced Scorecard: 
Balanced scorecard classified measures of performance into four business perspectives: 

Financial perspective To succeed financially how should we appear to our 
shareholders?  

Customer perspective To achieve our vision how should we appear to our customers 

Internal business 
perspective 

To satisfy our shareholders and customers what business 
processes must we excel at? 

Learning and growth 
perspective 

To achieve our vision how will we sustain our ability to 
change and improve? 

 

Assignment: 

Introduction: 

Assignment Problem is a special type of Linear Programming Problem, with the following 

features: 
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 Objective: The objective is either to maximize Profit/Revenue/Sales or to Minimize 

cost/time 

 Nature of Data: „m‟ jobs/products are to be assigned to „n‟ persons/facilities. It is 

not always necessary that m=n. If they are equal, data is said to be balanced, 

otherwise, data is said to be unbalanced 

 Condition: Assignment should be on a one-to-one basis (two jobs cannot be 

assigned to the same person, and two persons cannot be assigned the same job) 

 

Steps: 

Step 1: Verify Objective = Minimisation. In case of Maximisation objective, convert the 

same into an opportunity loss matrix, by subtracting each number from highest number in 

the matrix. 

Step 2: Verify Nature of data = Balanced. Data is balanced if number of rows equal to 

number of columns. In case of unbalanced data, add a dummy row or column as required, 

with all elements being Zero. 

Step 3: Perform Row operations. Subtract the smallest number in each row from all 

elements of that row. 

Step 4: Perform column operations. In the resultant matrix from Step 3, subtract the 

smallest number in each column from all elements of that column. 

Step 5: Draw the minimum number of Horizontal and vertical lines to cover all zeroes in 

the matric. Optimal assignment is possible only if number of lines = order of the matrix 

Step 6: In case number of lines < order of the matrix, increase the number of zeroes as 

under: 

 Select the smallest number not covered by the lines and call it as Least Open 

Element (LOE) 

 Rewrite the matrix with the following adjustments: 

o Open Elements – Not covered by any line – Previous element less LOE 

o Covered elements – Covered by one line only – No change 

o Junction elements – Covered by intersection of two lines – Previous element 

plus LOE 

Repeat Step 5 for such matrix till Number of lines = Order of the matrix 

Step 7: Optimal assignment is made in the following manner 

 Go row-wise, identify a row with one zero 

 Select this zero as an assignment drawing a box around it 

 Cancel all zeroes in that column since the same job cannot be assigned to a different 

facility 

 Continue this procedure with columns and complete the assignment 

In case of multiple optimal solutions or ties upto the last stage, arbitrary assignment can be 

made. 

 

Treatment in special cases: 

Situation Treatment 

Maximisation Objective  Identify the Highest Element in the given maximization 

matrix 

 Subtract each element in the matrix from the highest 
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element. This is called as Opportunity Loss Matrix. 

Continue the Assignment procedure in this matrix 

Unbalanced Matrix  Insert a dummy row or column, with all entries equal to 

Zero. Insert dummy only after converting into 

Opportunity Loss matrix, if required 

Prohibited Assignment 

(Restrictive Condition) 

 Where a particular job cannot be assigned to a particular 

individual, it is called Prohibited Assignment 

 Such routes are given a high cost “M” where M = Infinity 

Condition Assignment 

(Facilitative condition) 

 Where a particular job should be assigned only to a 

particular individual, it is called as facilitative condition 

 Delete that row and column and reduce the matrix and 

continue the procedure 

 

Transportation 

Introduction: 

Transportation applications relate to a LPP where goods are to be transported from “m” 

production locations (factories) to “n” sales locations (warehouses). The objectives are: 

 To meet the differing availabilities and requirements of these locations and 

 To minimize the total transportation costs 

 

Steps in case of transportation: 

Step 1: Verify the following in the question: 

 Verify objective = Minimization. In case of maximization, convert the same into 

opportunity loss matrix by subtracting each number from highest number in the 

matrix. 

 Verify Nature of data = Balanced. Data is said to be balanced if Total Availability = 

Total Requirement. In case of unbalanced data, a dummy column or row is to be 

introduced with zero transportation costs 

 

Step 2: Deriving Initial Basic Feasible Solution (IBFS) 

IBFS can be determined using any of the following methods: 

 Northwest Corner Rule 

 Least Cost Method and 

 Vogel‟s Approximation Method (VAM) 

 

Step 3: Optimality test (explained later) 

 

Different methods for arriving IBFS 

Northwest Corner Rule Method: 

Step 1: Go to the top left hand corner of the matrix. Compare the availability and 

requirement, and allocate whichever is less, to that cell. Cancel the row/column where 

availability or requirement/condition is satisfied 

Step 2: Go to top left hand corner cell of the resultant matrix (after cancellation of row or 

column in step 1). Repeat Step 1 till all the row availability and column requirements are 

satisfied. 
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Least cost Method: 

Step 1: Identify the cell with lowest cost. In case of tie, arbitrary selection may be made. 

Compare the availability and requirement, and allocate whichever is less, to that cell. 

Cancel the row or column where availability or requirement condition is satisfied. 

Step 2: Identify the next lowest cell in the matrix. Repeat Step 1 procedure till all row 

availability and column requirements are satisfied. 

 

VAM: 

Step 1: Compute the cost differences of each row and column. Cost difference is the 

difference between the least cost and the next least cost in that row/column. In case of tie in 

least cost, cost difference = 0 

Step 2: Ascertain the maximum of cost differences and select that row or column for 

allocation 

Step 3: Choose the least cost cell in the selected row or column for allocation. Compare the 

availability and requirement for that cell, and allocate whichever is less to that cell. Cancel 

the row or column where availability or requirement condition is satisfied. 

Step 4: Repeat step 1, 2 & 3 till all row availability and column requirements are satisfied. 

 

Optimality test: 

Optimality test involves the following steps: 

 Table 1: Ui + Vj for allocated cells: 

o Select the row/column with maximum number of allocations 

o For that row/column, Ui/Vj is equal to zero [Ui for Rows & Vj for columns] 

o The other set of numbers Ui/Vj are computed in such a way that Ui + Vj = Cost 

of allocated cells 

Note: Ui + Vj table can be computed only if the IBFS is non-degenerate. IBFS is said to be 

degenerate if number of allocations < {No. of rows + No. of columns – 1). In case of 

degeneracy, a dummy allocation “e” (a number very close to zero) is made in the least cost 

independent unallocated cell. An independent unallocated cell is one which does not result 

in creation of loop when allocated. 

 

 Table 1: Ui + Vj for unallocated cells: 

o Draw a matrix for the given rows and columns. 

o Block out the allocated cell 

o Compute Ui + Vj (total of margin numbers) for all unallocated cells 

 

 Table 3:      ij  Table or Decision table = Table 1 – Table 2 

o Draw a matrix for given rows and columns. 

o Block out allocated cell 

o Compute cost difference for all unallocated cells. Cost difference = Table 1 

minus Table 2 

 

Decision/Interpretation Table: 

If all numbers of cost difference table are IBFS is optimal and unique 
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positive and greater than zero 

If all numbers are non-negative and one or 

more of the cells contains zero 

IBFS is optimal but not unique. As many 

zeroes, that many alternative solutions exist 

If any one number is negative Solution is not optimal. Re-allocation should 

be made to determine Alternative Basic 

Feasible Solution (ABFS) 

 

How is Alternative Basic Feasible Solution determined? 

 Identify the worst negative in Table 3. If there is a tie, choose the least cost cell. (Call 

this as “Origin”) 

 Draw a loop with the following principles 

o Loop should commence from and end in the selected worst negative cell i.e. the 

Origin 

o It should have allocated cells as its other corners. But Loop can cross over 

allocated/unallocated cells 

o Only horizontal and vertical lines (not diagonal) can be used 

o Loop should result in an even sided figure 

 Put positive (+) sign and negative (-) sign to the corners of the loop alternatively, with 

origin as +ve corner 

 Re-allocation is done as under: 

o Identify the allocations to the negative corners of the loop (i.e. corners with (-) 

sign) 

o Select the minimum quantity out of the above allocations. Let this quantity be 

called Selected Quantity 

o Add this selected quantity to (+) corners and subtract this selected quantity 

from (-) corners. Other allocated and unallocated cells will remain unaffected 

 This ABFS is tested for optimality using the same procedure as done in case of IBFS. In 

case there are negatives still arise in Table 3, then the re-allocation procedure should be 

continued further. 

 

Treatment in special cases: 

Situation Treatment 

Total availability not 

equal to total 

requirement 

It is called unbalanced transportation problem. Introduce dummy 

row or column to balance availability and requirement. All entries 

(costs) of the dummy row/column shall be zeroes 

Maximization 

objective 

Select the highest element of profit in the matrix. Subtract each 

element from the maximum element. Take the resultant 

opportunity cost matrix with minimization objective, for allocation 

procedure 

Degeneracy Optimality test can be done only if number of allocations = (No. of 

rows + No. of columns – 1). If number of allocations < m+n-1, all 

Ui and Vj numbers cannot be computed. This situation is called 

degeneracy. If IBFS is degenerate, introduce a dummy allocation 

(e) in the least cost independent unallocated cell 

Existence of zeroes in Zero in the cost difference table indicates the availability of 
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the cost difference 

table 

alternative solutions. The alternative optimal solutions can be 

determined by drawing a loop commencing from such cell having 

zero. Re-allocation would be based on loop drawing procedures 

Prohibited routes Sometimes some routes may not be available due to reasons like 

bad conditions, strike among others. Such prohibited routes are 

identified with a high cost represented by “M”, a very large cost 

close to infinity. Due to assignment of very large cost, such routes 

would automatically be eliminated in the final solution 

 

CPM and PERT 

Introduction: 

 Network analysis (CPM and PERT) is used in managing the progress of a project.  

 A project is a set of activities or jobs that are performed in a certain sequence to 
accomplish a given objective. 

 These activities or jobs are to be completed within a specified time and within a 
specified cost. It should also meet the performance standards. 

 
Steps in Network Analysis: 

 Step 1: Analyse and break down the project in terms of specific activities and/or 
events 

 Step 2: Determine the inter-dependence and sequence of specific activities and 
prepare a network diagram 

 Step 3: Assign estimates of time, cost or both to all the activities of the network 

 Step 4: Identify the longest or critical path through the network 

 Step 5: Monitor, evaluate and control the progress by re-planning, rescheduling and 
reassignment of resources 
 

Term Meaning 

Critical Path The longest path through the network is called as the critical path. The 
length of the critical path determines the minimum duration in which 
the project can be completed. 

Network A network is a graphical representation of a project, depicting the flow 
as well as the sequence of well-defined objectives and events and their 
inter-relationships. They are also called Arrow Diagrams. 

Activity An activity is any portion of a project/network which consumes time or 
resources and has a definite beginning and ending. Activities are 
graphically represented by arrows and denoted by alphabets 

Event The beginning and ending points of an activity are called events. They 
are represented graphically by  a numbered circle 

Tail Event or 
Preceding 
events 

All activities in a network must commence from some event called Tail 
Events. Since the arrow diagram is always drawn from left to right, the 
LHS node/event is called as Tail Event 

Head event All activities in a network must have terminal points called the Head 
event. The RHS node/event is called as Head event 

Dummy 
activity 

Dummy activity is a hypothetical activity which consumes no resource 
and time. It is represented by dotted lines in the network diagram.  

 
Conventions used in network diagram: 

 Activities are represented by arrows. They are designated by alphabets. 
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 Events are represented by Numbered circles called nodes. They are designated by 
numbers 

 Time flows from left to right. Hence the activities can be indicated from left to right 
by way of straight horizontal lines/vertical lines, or diagonal lines also 

 Every subsequent activity should be depicted to the right hand side of the 
preceding event. This will facilitate scheduling computations for each event 

 Each event/node should be numbered without any ambiguity. The numbers should 
be assigned to events in such a way that the number assigned to the head event of 
an activity is greater than the number assigned to the tail event of that activity 

 Each activity should be bound by two events. No activity should hang or dang 
loosely in the network. Moreover no two activities should have same head and 
same tail event 

 Arrows that cross each other should be avoided to the extent possible. Where 
crossing of arrows is unavoidable, bridging may be done 

 
Errors while drawing network diagram: 

 Looping: Generally the arrow point from left to right, since time flows in that 
direction. If that convention is not followed the result is illogical looping 

 Dangling: This represents a situation when an event is not continued further i.e. it 
hangs abruptly in the middle of the network without being connected to completion 
stage 

 Duplication: Activities that have the same head and tail event are called duplicate 
activities. Duplication can be corrected by the introduction of the dummy activity 

 
Scheduling computations: 
The basic scheduling computations involve a forward pass and then a backward pass 
through the network. The process of tracing the network from START to END is called 
forward pass and from END to START is called backward pass. The forward pass 
computations give Earliest Start and Finish Times for each activity. The backward pass 
computations give the latest allowable start and finish times for each activity. 

Forward Pass 
computation 

 For the Initial Event EST = 0. For every subsequent event, EST = 
EST of Tail event + Activity duration. For merge event, the EST 
shall be the maximum of the EST computed for each activity. 

 EFT = EST + Duration of activity 

Backward Pass 
computations 

 For the terminal event, LFT = EST as computed by forward pass. 
For every preceding event, LFT = LFT of Head event minus 
activity duration. For Burst event, the LFT shall be the minimum of 
the computed LFT. 

 LST = LFT – Duration of activity 
Floats: 
Non-critical activities have some flexibility i.e. they can be delayed for some time without 
affecting the project duration. This flexibility is called as float for activities and slack for 
events. 

Slack time for an 
event 

Difference between the latest event time and earliest event time. Slack = 
L value less E value as derived by scheduling computations 

Total Float Activity Float = LST – EST (or) LFT – EFT. For all critical activities total 
float = 0 as they cannot be delayed 

Free Float Portion of total float within which an activity can be delayed without 
affecting the float of succeeding activities. 
Free Float = Total Float minus head event slack. If a negative value is 
obtained then the free float is taken to be zero 
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Independent 
float 

Portion of free float within which an activity can be delayed without 
affecting the float of the preceding activities. 
Independent float = Free float less tail event slack 

Time estimates used in PERT: 

 Optimistic time estimate is the shortest possible time in which an activity can be 
completed. This is denoted by to 

 Pessimistic time estimate is the maximum possible time which an activity could 
take to accomplish the job. It is denoted by tp. 

 Most likely time estimate lies between optimistic and pessimistic time estimates. It 
presumes normal conditions and is denoted by tm. 

 
Time estimates used in PERT: 

Expected time (to + tp + 4  tm) / 6 

Range tp - to 

SD (tp – to) / 6 

Variance SD2 

 
Probability analysis in achieving project completion: 

 A project as a whole consists of several activities and will have a normal 
distribution. Hence the probability of completing the project in time is 50 percent 

 The probability of completing the project in specified time is calculated using the 
following rules: 

o Z = (Tr – Tcp) / SD where Tr = Duration in which the project is required to be 
completed, Tcp = Duration of the critical path. 

o Obtain the value of Z from normal tables and call it as NT (Z) 
o Probability of completing a project within required duration = 0.5 + NT (Z) 

 
CPM Versus PERT: 

Particulars CPM PERT 

Event/activity CPM is activity oriented. Results of 
various calculations are considered 
in terms of activities 

PERT is event-oriented 

Uncertainty It is a deterministic model. It does 
not consider uncertainties involved 
in project completion 

It is a probabilistic model. It uses 
three estimates of time keeping 
time uncertainty in view 

Emphasis It places dual emphasis on time and 
cost and evaluates the trade-off 
between project cost and project 
time 

It is primarily concerned with time 

Nature of 
projects 

It is used for projects of repetitive 
nature, where one has prior 
experience of handling similar 
projects 

It is generally used for new 
projects where time required for 
various activities are not pre-
determined 

  

SIMULATION 

Introduction: 

 Simulation is a quantitative procedure, which describes a process by developing a 
model of that process and then conducting a series of organized trial and error 
experiments to predict the behaviour of the process over time. 

 Simulation can serve as a pre-service test to try out new policies and decision rules 
for operating a system before running the risk of experimenting on the real system 
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Steps in case of simulation: 

 Step 1: Determine the objective which may be either maximisation of return or 
minimisation of cost/time etc. 

 Step 2: Identify the variables that have significant influence on the objective 

 Step 3: Determine the cumulative probability distribution of each variable under 
step 2. Obtain random numbers for each variable 

 Step 4: Obtain a set of random numbers from the tables 

 Step 5: Identify the variable with which the chosen random number falls in step 3. 
Repeat step 5 for all random numbers. 

 
Linear Programming Problem 

Meaning of LPP: 
A Linear Programming Problem (LPP) is a mathematical model dealing with the use or 
allocation of certain scarce resources (i.e. key factor like raw materials, labour hours, 
machine time, capital availability etc.) in the best possible manner in order to maximize 
profit or minimize cost. 
 
Methods of solving LPP: 

Method Condition for applicability 

Graphical 
Method 

Number of variables should be Two (since there are only two axes x and y 
on the graph sheet). Any number of constraints / inequalities are 
permitted, but the feasible region may not be easily identified if numerous 
constraints are introduced 

Trial and 
Error 
Method  

Number of variables = Number of constraints. For example, two equations 
in two variables can be solved. However, as more variables and constraints 
are introduced, solving algebraic equations may become comparatively 
difficult 

Simplex 
Method 

No restrictions as to number of variables and constraints 

 
Steps involved in simplex method: 
 
Step 1: Objective: Determine the objective function (denoted by Z). (either maximisation or 
minimisation) 
 
Step 2: Constraints: List the constraints applicable for the objective. For maximisation 
objective, atleast one constraint should bear < sign. For minimization objective, atleast one 
constraint should bear > sign. 
 
Step 3: Conversion of inequalities into equalities: Convert inequalities into equalities as 
below: 

Particulars Slack Variable Surplus variable Artificial variable 

Meaning Idle or unused 
resources 

Excess amount of 
resources utilized 

No physical or 
economic meaning. It 

is fictitious. 

When used „<‟inequality „>‟ inequality „>‟ and „=‟ constraints 

Co-efficient in the 
constraint 

+1 -1 +1 

Co-efficient in the 
objective function 

0 0 +M for minimisation 
and 

-M for maximisation 
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Used as initial 
program variable 

Used as starting 
point (initial table) 

Cannot be used since 
unit matrix condition 

is not satisfied 

Initially used but later 
eliminated 

Presence in the 
optimal table 

Helps to interpret 
idle & key 
resources 

- Indicates “No feasible” 
solution 

Step 4: Revised objective: Redraft the objective function by including the variable in this 
order –  

(a) Regular variables as given in the objective 
(b) Slack variables with zero co-efficient 
(c) Surplus variable with zero co-efficient and 
(d) Artificial variables with +M for minimization and –M for maximisation 

 
Step 5: Initial table: The format of the table is as under: 
 

Fixed 
Ratio 

Program 
Variable 

Profit 
/ cost 

Quantity Variables 
column 

Replacement 
ratio 

A B S1 S2 

 Row 1        

 Row 2 etc.        

   Z      

   C      

   NER = Z - C      

Notes: 

 Select slack variables as initial program variable. In case of minimization objective, 
slack and artificial variables constitute the initial program, forming a unit matrix of 
co-efficients. 

 Fill up profit/cost of the program variable as per objective function 

 Fill up quantity = RHS of constraints 

 Fill-up co-efficients of various variables as per the constraints, in the respective 
columns 

 Fill up values of Z against each variable as per objective function 

 Compute C = Profit/cost * co-efficient of each variable 

 Compute net evaluation row (NER) = Z – C 

 Select maximum positive NER (Z – C) for maximisation objective and circle key 
column. Corresponding variable is the incoming variable. In case of minimisation 
objective, select worst negative NER 

 Compute replacement ratio = Quantity / key column element 

 Select minimum non-negative replacement ratio and circle key row. In case RR = 0, 
it shall be selected as minimum non-negative. In case of tie, arbitrary selection shall 
be made 

 Identify pivot element. Junction of key row and key column is called as pivot 
element 

 Fixed ratio is not applicable for key row. For other rows (non-key rows), Fixed ratio 
is calculated as = Key column element / pivot element 

 Determine replacement decision: (a) Incoming variable = key column and (b) 
Outgoing variable = key row. 

 
Step 6: Second and subsequent table:  

 Fill up program variables by replacement decision as per earlier table 

 Fill up profit/cost of the program variables based on objective function 
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 Update key rows by the transformation rule, previous table key row element / 
pivot element 

 Update non-key rows by the transformation rule = (Previous table corresponding 
row element) Less (Key row element * fixed ratio) 

 Fill up values of Z against each variable, as per objective function 

 Compute C = Profit * Co-efficient of each variable 

 Compute NER = Z – C 

 Repeat the selection and reallocation procedure till all Z-C < 0  for maximization, 
and all Z-C > 0 for minimization objective 

 
Procedure for minimisation objective: 

 Introducing surplus variables, the constraint functions are to be re-written 

 However, since these variables when introduced as initial program, violate the non-
negativity assumption, artificial variables “M” of heavy cost (close to infinity) are 
introduced and the constraints and objective function are re-written 

 Initial program is commenced using artificial variables only (since it satisfies the 
unit matrix condition) 

 An artificial variable once eliminated (i.e. selected as key row) will never re-enter 
the simplex table in the subsequent iterations 

 If artificial variable exists in the optimal table the solution is not optimal. There is no 
feasible solution for that case. 

 
Treatment in special cases: 

Situation Treatment 

Degeneracy  It occurs if there is a tie in the minimum non-negative 
replacement ratio 

 In case of degeneracy, the outgoing variable should be selected 
on an arbitrary basis 

 The variable not selected as outgoing, will bear “0” in the 
quantity column in the subsequent table 

Equality 
Constraints 

 Artificial variable is introduced to the constraint 

Multiple optimal 
solutions 

 For any optimal solution, NER = 0 for all program variables 

 LPP is said to have alternative solutions if in the optimal table, 
a non-program variable has NER = 0 

 The alternative solutions can be obtained by identifying such 
non-program variable (bearing NER = 0) as the incoming 
variable 

No feasible 
solution 

 Artificial variable, once eliminated, should not re-enter 
subsequent iterations (tables) 

 If artificial variable persists in the “optimal” table, there is no 
feasible solution 

Unbounded 
solution 

 Outgoing variable is selected on the basis of minimum non-
negative replacement ratio 

 If all replacement ratios are negative, the outgoing variable 
cannot be identified 

 The LPP is said to have unbounded solution in such cases, 
when all RR are negative. 

 
Learning Curve 

Learning curve: 
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“Learning curve is a geometrical progression, which reveals that there is steadily 
decreasing cost for accomplishment of a given repetitive operation, as the identical 
operation is increasingly repeated. The amount of decrease will be less and less with 
successive unit produced. The slope of the decision curve is expressed as a percentage. The 
other names given to learning curve are experience curve, improvement curve and 
progress curve”. 
 
Learning curve equation: 
Mathematicians have been able to express relationships in equations. The basic equation is 
 

y  = axb 
Where: 
y  = Average time per unit for x units 
a  = Time required for first unit 
x = Cumulative number of units produced 
b = Learning co-efficient 
 
Learning curve ratio: 
In the initial stage of a new product or a new process, the learning effect pattern is so 
regular that the rate of decline established at the outset can be used to predict labour cost 
well in advance. The effect of experience on cost is summarized in the learning ratio or 
improvement ratio. 
 
Learning ratio  = Average labour cost of first 2N units 
    Average labour cost of first N units 
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SUMMARY OF ADJUSTMENTS 

Qn Summary 

Chapter 1: Development in Business Environment 

1  Non-value added time will be waiting time, inspection time and move time 
 Valued added time will be processing time 
 Cycle efficiency = Value added time/total time 
 Manufacturing cycle time = Total time / units per batch 

2  Key activities and drivers are purchase of medicines (no. of purchase orders), 
Scheduling of patients (no. of patients), Perform tests (no. of tests) and preparation 
of test reports (no. of reports) 

3  Calculate total life-cycle costs = Initial costs + Annual costs * PVAF 
 Select the plan which has low life-cycle cost 

4  Valid, Valid, Invalid, Valid, Valid, Valid 

5  Back-flush costing require no entry for issue of raw material/apportionment of 
overheads 

 Entry would be passed once the goods are finished 
 Cost of goods sold entry is for 3,57,000 whereas for produced is 3,75,000. In an 

ideal JIT scenario the units produced should be equal to units sold 

6  Three way classification of costs are required. Controllable refer to those costs 
which can be reduced whereas uncontrollable refer to those costs which cannot be 
reduced 

 Direct cost refers to cost directly related to the department whereas indirect costs 
refer to apportioned costs 

 Sunk costs refer to past cost and out of pocket costs refer to future costs 

7  Cost-benefit analysis is to be done for the system. Benefits are reduction in 
damages and contribution from incremental revenues 

 Savings in damaged cartons is to be valued at variable costs 
 Part 3 the benefits should be equated to cost and we should get the desired 

contribution and then reverse work on the required sales 

8  Fixed costs under ABC remains same for situation one as there is no reduction in 
cost 

 Fixed cost would reduce for part II due to lower set up cost and engineering cost 
and hence the same would reduce BEP 

9  Calculate cost driver rate for production line cost (no. of machine hours), 
transportation cost (60% based on number of deliveries and 40% based on distance 
travelled) 

 Total cost of manufacture = DM + DL + ABC related OH 
 Target cost = Target selling price – 25% margin 
 Compare actual cost with target cost to get the cost gap 

10  TA ratio = Demand for factor/supply of factor 
 Bottle-neck is to be considered based on highest TA ratio and then do the 

allocation based on bottle-neck 

11  Quality costs are prevention cost, appraisal cost, external failure and internal 
failure costs 

 Units delivered to customers = Sales + Replacements 
 Units produced = Units delivered + Faulty production 
 RM Purchases = (Units produced * Input/Output) + RM scrapping 

12  Manufacturing cost = No of machine hours, no of labour hours 
 HR = No of employees, No of training hours 
 Marketing = No. of customer orders, No of sales contract 
 Accounting cost = No. of billings, no of cash receipts 
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Qn Summary 

13  AC (4 & 8), PC (3,5 & 10), IFC (2,6,9) & EFC (1 & 7) 

14  Inventory carrying cost is to be computed on average inventory. Average 
inventory = (Opening inventory of quarter + Closing inventory of quarter) / 2 

 Incremental production cost = Overtime cost + Increased production cost due to 
differential cost in each period 

15  Fixed cost of the company will reduce due to reduction in engineering hours and 
number of production runs. Production runs will come down due to increase in 
production units per run 

 BEP = Revised fixed cost/contribution per unit.  
 BEP in terms of production runs = BEP in units / Production run size 

16  Calculate life cycle cost per unit and compare with target cost 

17  Valid and valid 

18  TA ratio = Demand for factor/supply of factor 
 Bottle-neck is to be considered based on highest TA ratio and then do the 

allocation based on bottle-neck 

19  Compute Cost driver rate, apportion OH and then calculate the cost per unit 
 Machine dept expense (machine hours), assembly department (assembly hours), 

stores receiving (number of requisitions), order processing (customer orders) and 
Inspection and quality (number of production runs), set-up (number of runs) 

20  Reliability, Performance, aesthetics and durability 

21  Primary, Support, Primary and Support 

22  Calculate the cost of various activities 
 Receiving materials (no of consignments received), set-up of machines (no of set-

ups) and quality inspection (no of inspections) 
 Design cost should be apportioned for every quarter for calculation of cost 

23  Invalid, Valid, Invalid, Invalid, Invalid 

24  No special adjustment – problem on ABC 

25  Three measures of TOC are throughput contribution (7), operating cost (2, 4 & 5) 
and investment (1, 3, 6 & 8) 

26  Sales = Minimum of production and demand 
 Opportunity cost for every product = Maximum contribution of the other 

products 

27  Valid, Invalid, Invalid and Invalid 

28  No special adjustment – problem on ABC 

29  Primary, Primary, Support, Primary, Support, Primary, Support & Primary 

30  Product cost, Committed cost, Differential/Incremental cost & Shut down cost 

31  No special adjustment – problem on ABC 

32  TA ratio = Demand for factor/supply of factor 
 Bottle-neck is to be considered based on highest TA ratio and then do the 

allocation based on bottle-neck 

33  Calculate cost driver rate and apportion OH 
 Prepare profitability statement based on the revised OH 
 Prepare revised profitability statement based on change in sales mix. Change in 

sales mix should also lead to increase in cost driver quantity and hence the 
overheads will increase 

34  Non-value, value, value, Value and Value 

35  Not required, Required, Required and Not required 

36  CC, CC, CR, CR, CC, CC, CR, CR  

37  Customer support (External Failure), Equipment testing (appraisal), warranty 
repair (external failure), manufacturing rework (internal failure), Supplier review 
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(prevention) and downtime (internal failure) 

38  Calculate total cost for life-time for the two scenarios. Compare it with sales and 
calculate profit 

39  Invalid, Valid, Invalid and Invalid 

40  Calculate profits for the two price levels 
 PVR for the original price is 40% and based on that variable cost is to be 

computed. Variable manufacturing cost = Total variable cost – Variable selling 
cost 

 Variable manufacturing cost would remain same even with a lower price and 
hence the profitability will be impacted 

41  Loss due to faulty bats = Relevant cost of manufacture faulty bats + Contribution 
lost due to lower market share 

 Implementation of inspection process before delivery will not remove faulty bats. 
However it can save delivery cost of faulty bats and also can earn contribution 
from higher market share 

42  Maturity phase is from week 31 to 70 and decline phase is from week 71 to 110 
 Get the appropriate SP, VC and contribution per unit 
 Company has followed skimming strategy as the price was higher in the initial 

phases 

43  Carrying cost is to be computed on average inventory 
 Work force has to be paid for minimum of 4000 hours and hence any utilization 

lower than 4000 hours during JIT will not lead to any savings 
 Work beyond 4000 hours will involve overtime payment and the relevant expense 

will be the full amount paid (in a normal scenario only OT premium will be 
relevant as that would be the incremental amount – compare with question no.14) 

44  Calculate total inventory cost for various options 
 Inventory carrying cost is to be calculated on average inventory. Average 

inventory is to be taken as half of quantity ordered 

45  Invalid, Invalid and Invalid 

46  Principles of Activity Based Costing is to be used for preparing profitability 
statement using DPP method 

 Cost driver quantity is to be taken as cubic metres and the cost per cubic metre is 
to be calculated for various products.  

 OH cost has been given per month and hence  
 Overhead costs is to be divided by the number of units to get the OH cost per unit. 

Compare gross margin and OH cost/unit to get the profit 

47  Customer wise profitability statement has to be calculated based on the principles 
of ABC 

48  Do the cost classification as prevention, appraisal, internal failure and external 
failure cost 

49  Maximum Production = Highest of demand, production based on factor 1, factor 2 
and factor 3. 

 Select the product which can give maximum contribution 

50  Prepare profit statement for both products based on the changed cost driver 
quantity and cost structure 

 Scenario II – BEP with semi-variable cost. Semi-variable cost change every 30 
units. Set-up cost and step fixed cost are to be treated as fixed for the purpose of 
BEP calculation. Consider the semi-variable cost as VC/unit and get tentative 
BEP. Then get the final BEP 

51  Customer profitability statement is prepared based on the principles of ABC 
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Chapter 2: Decision making using CVP analysis 

1  Problem focuses on calculation of shut-down point 
 Direct labour is an irrelevant cost as the same is paid to permanent labour force 

which cannot be terminated 
 Cost during operation = (2 lacs units * 7) 
 Cost during shutdown = (1.25 lacs + 1.5 lacs – off-loading income) 
 Shutdown point = (cost during operation – cost during shutdown)/ CPU 

2  Flight crew salary is irrelevant (unavoidable) and flight assistant salary is relevant 
 Baggage charges is irrelevant, 1/3rd of liability insurance is relevant and the 

balance is irrelevant, Depreciation is irrelevant, hanger parking fee is ireelevant  

3  Sales value (PVR), RM (Cont/kg of RM), Labour (Cont/labour hour) and heavy 
demand (PVR) 

4  The current profitability statement does not present the true picture as all 
expenses have been apportioned on basis of machine hours 

 Revised profitability statement is to be prepared and machine related OH are to be 
distributed on basis of Machine hours, Batch related OH on number of hours, 
product specific is to be allocated to specific product and general fixed OH are to 
be not charged to individual product 

 BEP is to be computed assuming a scenario of semi-variable cost and BEP. Treat 
batch related OH as variable OH and calculate tentative BEP. Take one class 
interval in which tentative BEP falls and one below the same to get the final BEP 

5  Sunk cost (irrelevant), Opportunity cost (Relevant), Out of pocket cost (Relevant), 
Differential (Relevant) and Notional (Relevant) 

6  Shut down point = [Fixed cost during operation – fixed cost during shutdown – 
additional fixed cost to resume operations] / Contribution per unit 

 Decision on shut-down point can be made by comparing the expected sales 
volume with shut-down point 

7  Compare variable manufacturing cost with cost of purchase and decide on 
products to be manufactured/purchased 

 Compute the number of hours required to produce the products and see whether 
production capacity is limiting factor 

 Do a statement of ranking based on savings per hour and then do the allocation 
 Prepare the profitability statement based on the allocation 

8  The company wants to increase the profit to Rs.50,000 and hence the targeted 
contribution will increase to Rs.3,87,000 (Fixed cost goes up die to advertisement) 

 We can calculate contribution per unit with the given sales volume and the same 
can help us in getting the targeted variable cost 

 We need to eliminate material cost from this and the balance will be labour and 
variable OH per unit. We can use this and get the target labour time per unit 

9  Indifference point = Change in fixed cost / Change in variable cost/unit 

10  We have to calculate the profitability statement for both customers in the normal 
way. Discount of 5% will be applicable for both customers whereas discount of 8% 
on original price is applicable for customer B as he takes the delivery 

 Profitability of customer B is significantly lower due to the above discount and 
hence the company should review its discount policy 

11  Compute contribution net of fixed cost per unit for all four products. Prepare the 
statement of ranking based on contribution per unit and do the allocation 

 We need to take 10,000 units at a time while doing allocation and ensure that 
contribution from incremental units take care of specific fixed cost. In case the 
contribution is not sufficient then we should not manufacture those units. For 



CA DINESH JAIN                            AMA                                  FB PAGE: CA AT BIEE 

         BHARADWAJ INSTITUTE PRIVATE LIMITED (CHENNAI +91 98415 37255)      42 

Qn Summary 

example Q production will have to be restricted to 30,000 as those extra 10,0000 
units will not give contribution which is sufficient to cover incremental fixed cost 

 Transfer price = (Variable cost + Lost contribution) / 20,000 
 Transfer can happen to B if the TP is less than Rs.45 per unit 

12  VC/unit remains same for both options, fixed cost that is not committed and is 
different between two options, additional future cost which is different between 
options, cost already have been incurred and cannot be recovered 

13  We need to compare the variable manufacturing cost with cost of purchase to 
decide on make versus buy decision 

 Cost of make has to be adjusted with opportunity cost of loss of production of 
Product K. Product K can give a contribution of Rs.15,000 per unit. The 
proportionate contribution per hour is Rs.300 and hence the opportunity cost is 
Rs.12,000 per unit (300 * 40 hours) 

 Relevant cost of make is Rs.29,000 and relevant cost of purchase is Rs.25,000 and 
hence we should go ahead with purchase 

14  Prepare a statement of ranking on the basis of contribution per machine hour. 
While evaluating the allocation we need to allocation for every 1,00,000 units and 
then compare the contribution with incremental fixed cost 

 The company will not be meeting the full demand of P as the company will not be 
earning the incremental contribution to recover the incremental fixed cost 

 Part two: Assume that we meet the full demand of P and then do the allocation. 
The overall profits will come down and the fall in profits will be regarded as 
opportunity cost 

15  Division C earns contribution of Rs.2,41,500 and also there is a saving in variable 
cost of Division A and B. Division A and B has economies of scale benefits and 
hence its cost is only at 90 percent of the normal cost. Normal cost hence should be 
Rs.23,00,000 and hence there is a cost saving of Rs.2,30,000 

 The company will save fixed cost of Rs.4,14,000 but would incur cost of around 
Rs.4,71,500 against it and hence should not close the division 

16  There are multiple limiting factors and hence we need to ranking based on 
contribution per unit, contribution per hour and contribution per kg of raw 
material. 

 We will first produce Product Z as the same is preferred either as rank 1 or 2 on 
three parameters. The balance allocation will be done based on simultaneous 
equations 

17  Renewal of lease will lead to reduction of profits by Rs.24 lacs per annum 
 Transfer to Factory B & Factory C: Prepare marginal costing statement wherein 

the contribution is shown. The same would move up due to transfer of sales and 
also increase in variable costs. Fixed costs would change by the amount of 
increase in fixed overheads and also the apportionment of head office expenses to 
the other division 

18  Compare variable manufacturing cost with cost of purchase and decide on 
products to be manufactured/subcontracted 

 Compute the savings per hour in manufacture and then do a statement of ranking 
 Prepare statement of allocation while considering twin factors. One is incremental 

fixed cost due to increase in production (units basis) and also on the basis of 
labour hours 

 Minimum units to break-even: Identify the units which are getting manufactured 
and find the product having maximum contribution per unit. See whether it can 
recover the fixed cost or else move to the next product and identify the number of 
units at which break-even can happen 
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 Unlimited assembly hours will not change the profits as the profitability is 
constrained currently due to step up fixed cost 

19  Sunk cost (Irrelevant) 
 Sunk cost (Irrelevant) & Replacement cost (Relevant) 
 Period cost (Relevant) & Committed cost (Irrelevant) 
 Sunk cost (Irrelevant) & Opportunity cost (Relevant) 

20  Material A – Non-moving item – Realizable value 
 Material B – Out of stock – Replacement cost 
 Department X – Relevant 
 Department Y – Spare capacity exist – Irrelevant 
 Patterns and specifications = Cost to be incurred – Realizable value 

21  Indifference point = Change in fixed cost / Change in variable cost per unit 
 Indifference point is to be done for (M1 & M2), (M1 & M3) and (M2 & M3) 

22  Shut-down point = ((Cost during normal operation – Cost during shut down - 
Add FC to resume operations) + Off-loading income during shut-down) / 
Contribution per unit 

 Normal fixed cost = FC per unit * Normal Production 
 Labor cost is irrelevant in this case as the same is paid to permanent labor force 

who cannot be terminated 
 Company is expected to earn some income during shut-down due to offloading 

work. The same should be added in the formula one to arrive at shut-down point 

23  Material A (Replacement cost), Material B (Resale value) and Material C 
(Replacement cost) 

 Skilled labour – Lost contribution + Wages payable (Answer given in suggested 

answer is incorrect), Unskilled labour – Nil 
 Variable OH – Relevant, Fixed OH – Irrelevant 

24  F1 + F2 = 1,50,000 
 C2 = 0.8C1 
 F1 = 1800C1 
 Use the formula of indifference point and establish an equation for F1 + F2 and get 

the answer to the various things asked in the question 

25  Sales units is the limiting factor and hence the ranking is to be done on the basis of 
contribution per unit 

 Compute the weighted contribution per set considering the present mix and then 
calculate the breakeven sets 

 Incremental units: Company should prefer Product E as the same gives Rs.25 per 
unit and thereafter it can either do E or Z as both give Rs.10 per unit. Identify the 
number of units at which contribution equals fixed cost and the same would be 
the breakeven level 

 Best mix for incremental 4,000 units would be 2,000 units of E and 2,000 units of Z 
as the same gives better contribution per unit 

26  Compare cost of purchase with manufacturing cost and decide on units to be 
purchased/manufactured 

 Prepare statement of ranking and do a statement of allocation considering the 
current available hours 

 Compare second shift working versus purchase for units which could not be 
manufactured due to non-availability of machine hours 

27  Scenario wherein there is a differential fixed and variable cost and the cost of the 
earlier level changes when we move from one level to another level 

 Possible options are: 600 units, 750 units, 900 units, 1000 units and 1250 units as 
these undergo either a change in variable/fixed cost 
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 Each class interval can have a BEP if the contribution is able to recover the fixed 
cost 

28  R1 will have a relevant benefit of Rs.1,250 as use of them will save disposal cost 
 G1 will have relevant cost for non-idle portion whereas G2 will be entirely 

irrelevant 

29  The current profitability statement does not present the true picture as all 
expenses have been apportioned on basis of machine hours 

 Revised profitability statement is to be prepared and machine related OH are to be 
distributed on basis of Machine hours, Batch related OH on number of hours, 
product specific is to be allocated to specific product and general fixed OH are to 
be not charged to individual product 

 BEP is to be computed assuming a scenario of semi-variable cost and BEP. Treat 
batch related OH as variable OH and calculate tentative BEP. Take one class 
interval in which tentative BEP falls and one below the same to get the final BEP 

30  Committed cost, Differential cost, Sunk cost, Opportunity cost, Period cost and 
Direct cost 

31  Two limiting factors are possible in this question as M-1 and M-2 availability is 
restricted. We need to calculate the amount of M-1 and M-2 required for 
contracted units, non-contracted units and for material Z 

 Identify the limited factor and then prepare statement of ranking. Material Z‟s 
contribution will be calculated by comparing current purchase price of Rs.200 per 
unit with variable cost of manufacture 

 Identify the product whose production will have to compromised to produce 
product Z. Relevant cost of manufacture = Cost of manufacture + Opportunity 
cost 

 Prepare the optimum production plan with the available resources 
 Decision can be sustained in part (i) as long as the cost of purchase is lower than 

relevant manufacturing cost 

32  Cost of change in Average Length of Stay (ALOS) = Rs.25,00,000 
 Readmission income = Rs.13,50,000 
 Savings in variable cost = Rs.37,50,000. We can go ahead with plan as savings are 

more than cost 

33  Committed, Discretionary, Discretionary and Discretionary 

34  Part one: VMC will be 20% of material and 10% of other cost. This is to be 
compared with the cost of purchase and decision is to be taken. Decision would be 
to manufacture for first 1,50,000 cans. The company should then compare for 
incremental 25,000 and 75,000 cans and decide on make versus buy. The company 
will continue to make first 1,50,000 cans and the balance can either be make/buy 

 Part two : Indifference point = Change in fixed cost / Change in VC/unit 
 Part three: Prepare a normal profitability statement 

35  Available options for the company are 
o Maintaining existing situation 
o Outsourcing only manufacturing 
o Outsourcing only maintenance 
o Outsourcing both manufacturing and maintenance 

36  Compare manufacturing cost with cost of purchase and decide on make versus 
buy 

 Prepare statement of ranking based on saving per hour and then decide on the 
production mix 

 The decision will continue to remain the same as long as the saving per hour of 
product A is lower than saving per hour of Product C 
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37  The company has to reduce the variable cost per unit as the same PVR is 
maintained 

 Fixed cost saving = Current fixed cost – Desired fixed cost 
 Desired fixed cost = 400 units * Contribution per unit 

38  Retaining same profit per unit: The current profit per unit is Rs.240 per unit. In 
case the company wants to retain the same profit per unit then the cost of 
purchase option should match with cost of manufacture. Hence it can pay a 
maximum of Rs.204 per unit. The cost of manufacture is Rs.210 per part and hence 
considering the transportation cost it should be Rs.204 per unit 

 If the company prefers any additional revenue then it would be fine taking the 
extra volume at zero incremental profit. It can currently sell 25,000 units and the 
same can give the company a profit of Rs.60,00,000. The target profit for 50,000 
units will be Rs.60,00,000 and based on that the purchase price for lower part is to 
be calculated 

39  Relevant cost, Sunk cost and Opportunity cost 

Chapter 3: Pricing Decisions 

1  We need to prepare a profitability statement for the situation when strike happens 
and strike does not happen 

 If the strike does not happen then only the variable labour cost increases and 
based on the profitability statement is prepared 

 If the strike happens then there will be loss of sales of few products, it will incur 
overtime premium on few units, incremental fixed cost and also there will be a 
10% increase in labour costs 

2  For a joint product the relevant cost is variable post separation cost and for a 
normal product then the relevant cost is overall variable cost 

 Production of G is recommended in case it is a joint product and the same would 
not be preferred if it is not a joint product 

3  The current profit of the company is Rs.50,000 and based on that fixed OH is 
arrived at balancing figure 

 We need to calculate the return on capital employed and see whether the 
company achieves the desired ROCE 

4  The company needs 12 percent post tax ROCE and hence it would need 20 percent 
pre-tax ROCE 

 Sales is assumed as X and based on that Capital employed is to be calculated. 
Profit will be taken as 20% of ROCE  

 Sales = Cost + Profit. Calculate selling price per unit after arriving at overall sales 
value 

5  Price = a – bQ. a refers to the price at which no sales is made. In this case it will be 
price of Rs.35 per unit. b refers to the rate of change which is measured as 500 
units change for every 0.5 rupees 

 MR = a-2bQ. Equate MR to MC and then find the optimum level.  
 Price = 35 – (0.5/500)Q; MR = 35 – 2(0.5/500)Q ; When MR is equated to MC then 

we get optimum level as 9,000 units and the price would be Rs.26 per unit 

6  Penetration, Market Price or Just below Market Price, Skimming, any cash 
realizable value 

7  Invalid, Valid, Valid, Valid, Valid 

8  Arrange the products in the descending order of sales and calculate cumulative 
sales as percentage of total sales. Identify the products which contribute to 80 
percent of sales  

 Arrange the products in the descending order of contribution and calculate 
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cumulative contribution as percentage of total contribution. Identify the products 
which contribute to 80 percent of contribution 

9  Contribution = 25% of investment. Investment = 40% of plant and machinery and 
working capital of Rs.2,72,800. Total investment is Rs.18,72,800 and hence desired 
contribution is Rs.4,68,200 and the cont per unit is Rs.19.51. Desired price = 
Variable cost + Contribution per unit 

 Product is newly introduced = Minimum Price = Variable cost 
 Product is well established = Minimum Price = Total cost 

10  Profitability statement for the existing distribution model and the new 
distribution model of dealers is to be analyzed 

 Staff salary expense will come down by 50%, Commission will be an extra 
expense, saving in opportunity cost on inventory and savings in interest cost due 
to dealer deposit are to be considered while preparing the profitability statement 

11  The average individual output will increase by 60% and the same will lead to 20 
percent increase in wage rate per unit 

 Incremental contribution = New contribution – Old contribution 

12  Calculate contribution per unit and then total contribution. Select the level which 
gives maximum contribution 

13  Skimming, Skimming, Penetration and Skimming 

14  Assume sales price as X and get sales in terms of X.   Capital employed = 8,00,000 
+ 50% of net sales 

 Profit = 25 percent of capital employed. Profit = Sales – Total cost. Compute X 
based on the above equation 

15  The company makes profit of Rs.25 per unit and hence the total cost per unit 
should be Rs.117. The current cost adds upto Rs.115 and the balance Rs.2 per unit 
can be assumed as fixed/variable 

 We need to calculate the cost for 6,000 units and compute the sales value to get a 
profit of Rs.1,67,300. Reverse work and get the selling price 

16  Profit = 20% of investment. Get the sales by adding cost and profit and then 
calculate selling price 

 Assume list price as X. Profit is 6% of list price and then reverse work and get the 
list price 

17  The company needs a profit of 10% on selling price. Compute the current cost and 
compare with target cost. Difference in cost can be the inspection cost 

 The selling price can be changed as current cost /90%. This would give profit of 
10% on sales as the company wont be incurring inspection cost. Compare the 
revised price with Rs.1,600 and then calculate the percentage of discount 

18  Prepare a product input-output chart 
 Compute incremental revenues and compare with incremental cost. A product 

can be processed further if incremental revenues are more than incremental cost 
and vice versa 

19  Penetration, Market Price or Just below Market Price, Skimming, any cash 
realizable value 

20  For a joint product the relevant cost is variable post separation cost and for a 
normal product then the relevant cost is overall variable cost 

 Production of G is recommended in case it is a joint product and the same would 
not be preferred if it is not a joint product 

21  H and T are joint products. Calculate the existing profit as per the current sal mix 
 The company receives additional order for T and the same will also lead to 

incremental order for H. We need to calculate the minimum price to ensure that 
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profits are maintained 

22  We need to prepare profitability statement for 4 proposals 
 Piece rate under personnel director proposal = Existing rate + 1% for every 2 % 

increase 
 Chairman proposal – Reverse work and get units 

23  Research and consultant report cost is sunk cost 
 Calculate initial outflow, in-between flows and terminal flow 
 The price will be assumed as X and we need to find the price at which we can 

generate zero NPV 

24  Sales at 100 percent capacity is Rs.72 lacs and factory cost at full capacity is Rs.48 
lacs. Prime cost will be Rs.36 lacs 

 We need to prepare profitability statement at the current capacity. Calculate the 
relevant cost for the new order and then calculate sales revenues based on 
maintenance of same profit margin 

25  WIP is to be valued based on 100 percent of material cost and 50 percent of 
conversion cost 

 Net benefit of new product = Profit of new product – Inventory carrying cost – 
loss in contribution of existing product 

26  Reduce price, Improve quality, improve customer satisfaction, enter new markets 

27  Cost of dismantled kit = Cost + Insurance + Freight. Customs duty is to be 
considered while calculating the cost 

 Technology fee = 8 crores/ 8 lac computers 
 Assume royalty as X and sale price to be Y. Based on the two equations finally get 

the selling price 

28  Me-too product & Market Price 
 Revolutionary product & Premium Price 
 Evolutionary product & Demand based pricing 

29  Calculate the total cost in the normal manner and compare it with target 
manufacturing cost of Rs.60 per unit. Also find out the amount of cost reduction if 
any required 

30  Arrange the defects in the descending order of value. Compute cumulative defects 
as percentage of total defects and this would help us in finding the most 
important reasons for defects 

Chapter 4: Budget & Budgetary Control 

1  Efficiency ratio = Standard hours/actual hours 
 Activity ratio = Standard Hours/ Budgeted hours 
 Capacity ratio = Actual hours/ Budgeted hours 
 Activity ratio = Efficiency ratio * Capacity ratio 

2  Prepare a cost sheet to get the missing information 
 DM + DL + VOH + Opening WIP – Closing WIP = Variable cost of goods 

manufactured 
 Variable cost of goods manufactured + Opening FG – Closing FG = Variable cost 

of goods sold 

3  Invalid, Invalid, Invalid, Valid & Valid 

4  Budget for street maintenance = No of KM * (Last year cost * (1+ inflation rate * 
(1+weather related increase) 

 Zero based budgeting is a process wherein the budgets are prepared without 
taking any base information 

4  Actual sales has to be adjusted for sales price variance to get the percentage of 
capacity utilization. The capacity utilization will be 80.74% 
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 Variable cost can be considered as 80.74% of the full capacity cost. Fixed cost will 
remain same. Semi-variable cost has to be split for fixed and variable and then the 
cost is to be calculated 

5  Cash budget is to be prepared which will show various receipts and payments 
 Receipts = Cash sales, Collections from customers 
 Payments = Purchases, office expenses, Interest, Advance Tax, Rent 

6  Production of M & N = Sales + Closing Stock – Opening Stock 
 Compute the desired consumption of raw material using the formula: production 

* Input /Output 
 EOQ = SQRT [(2* Annual Demand* Ordering cost)/ (Carrying cost)] 

7  Production = Sales + Closing stock – Opening stock 
 Prepare RM consumption based on purchases. Based on RM consumption 

compute the amount of RM purchases to be made 
 Principal budget factor is one which constrains the sale of units. If the company 

does not have adequate labour hours then the same become principal budget 
factor. If the company has adequate labour then sales will continue to be the 
principal budget factor 

8  Flexible budget is to be revised for 3,200 units 
 DM, DL and VOH will change based on change in volume. FOH will remain same 

and then total cost can be calculated 
 Variances have to be computed using the normal standard costing formulae 

9  Material units would be comparing budgeted quantity with budgeted output 
 Material price would be computing by comparing the percentage increase in price 

and then applying the same percentage again on revised price 
 Labour rate will increase by 20 paise but the number of labour hours will be 

computed as standard hours divided by 90 percent. The rate increase has to be 
applied on the actual labour rate. (Institute material they have multiplied with 
110 percent. The same is incorrect and it should be divided by 90 percent) 

10  Calculate the VC per unit and total variable cost for the period. Total variable cost 
= Sales – FOH - profit 

 Compute units to be produced as = Sales + Closing stock – Opening stock 
 Compute units to be consumed based on production and post that calculate the 

units to be consumed 

11  Overhead A will proportionately change with units change and hence has to be 
measured for 5,000 units as Rs.12/hr * 2 hours * 5,000 units 

 Overhead B is a semi-variable OH. We need to split into variable and fixed and 
then compute the semi-variable OH 

 Overhead C is a fixed and will remain same for flexible budget 

12  Similar to question no.6 

14  Actual sales has to be adjusted for sales price variance to get the percentage of 
capacity utilization. The capacity utilization will be 80.74% 

 Variable cost can be considered as 80.74% of the full capacity cost. Fixed cost will 
remain same. Semi-variable cost has to be split for fixed and variable and then the 
cost is to be calculated 

15  Annual production = Sales + Closing stock of FG – Opening stock. This has to be 
split into quarter wise based on 80% of current quarter sales and 20% of next 
quarter sales 

 RM Consumption = Annual Production * (Input/Output) 
 RM Purchases = Closing stock of RM + Consumption – Opening stock of RM 

16  Compute production with sales, closing stock and opening stock of FG 
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 Use this and compute consumption. Based on consumption we need to purchase 
of RM 

 Find the number of labour hours required. Anything upto 40 hours a week will be 
normal time and beyond that it will be overtime. We need to consider higher rate 
for hours beyond normal time 

17  Production for 6th Period = Sales + Closing stock – Opening stock 
 Compute the RM consumption based on production and then find out the 

purchases to be made 
 Calculate the daily inventory level and place a fresh purchase order based on ROL 

set in by the company 
 Payment is to be made after 10 working days 

18  Consider sales data. Based on sales get production of FG 
 Consider production of FG and then calculate RM consumption 
 Consider RM consumption data and based on that calculate RM to be purchased 
 COGS budget will list down the various expenses and it would be in same format 

of cost sheet 
 Balance sheet is to be prepared in the normal way and we need to employ the 

technique of single entry to do the same 

19  Production = Closing stock of FG + Sales – Opening stock of FG 
 Compute annual consumption of RM based on Production 
 RM Purchases = Closing stock + Consumption – Opening stock. We need to 

consider processing loss while calculating this 

Chapter 5: Standard Costing 

1  Assume no of units as 100 and also it is assumed that one unit require 1 KG of RM 
and 1 labour hour 

 Data of 2015 are standards and 2016 are actuals 
 Compute all variances and use marginal costing approach for reconciliation 

2  Expenditure Variance = Difference between budgeted expenditure and actual 
expenditure 

 Efficiency variance = The company should have done 21 deliveries for 2100 units 
and hence the difference between standard cost of 21 and 19 deliveries 

3  Favorable Fixed OH Volume Variance, Adverse Material Usage, Adverse material 
usage and favorable material price, adverse sales price, adverse material price, 
adverse labour efficiency, adverse market share variance 

4  Reconciliation will have sales variances and cost variances 
 Sales variances will be split as sales price and sales volume variance. Sales volume 

variance can be split as market size and market share variance 
 Cost variance will have variable cost variance and fixed cost variance. Variable 

cost variance will be the difference between standard variable cost and actual 
variable cost whereas fixed cost variance will be the difference between budgeted 
fixed cost and actual fixed cost 

5  Growth component can be split into market size and market share factor. Market 
share factor is attributable to product differentiation component 

 Price recovery will get mapped to product differentiation component 
 Productivity will get mapped to productivity component 

6  Sales mix variance is the difference between RBQ and AQ whereas sales quantity 
variance is the difference between BQ and RBQ 

 Market size variance is the difference between original budget and new budget 
whereas market share is the difference between new budget and revised budget 

7  Efficiency ratio = Standard hours/actual hours 
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 Activity ratio = Standard Hours/ Budgeted hours 
 Capacity ratio = Actual hours/ Budgeted hours 
 Activity ratio = Efficiency ratio * Capacity ratio 

8  Actual cost for each cost component is available and with the help of variances we 
can compute standard cost 

 We can then go ahead compute SP, SQ, SR, SH and Standard variable OH rate 

9  Labour rate variance will be the difference between SR * AH – AR * AH 
 Labour efficiency variance is the difference between SR * SH – SR * AH 
 Sales volume Variance is the difference between BM * AQ - BM*BQ  
 Sales Price variance is the difference between AM * AQ – BM * AQ 

10  Simple problem for material variances with no special adjustments 
 SQ = AO * Input /Output 

11  Calculate SQ of B using Material Usage Variance 
 Mix of two products will be 1:1. Assume AQ of A as X and get RSQ as total of AQ 

split in the ratio of 1:1 
 Use the material mix variance and then get the missing figures 

12  Growth component can be split into market size and market share factor. Market 
share factor is attributable to product differentiation component 

 Price recovery will get mapped to product differentiation component 
 Productivity will get mapped to productivity component 

13  Simple problem for labour variances 

14  Use hours approach for calculation of missing figures 
 There is no days information and hence the four columns would be SR * SH, 

AFOH, BFOH and SR * AH 
 Use the variances information and then compute missing information 

15  Material variances: Compute actual material cost by considering the opening stock 
purchase at standard price and current purchase at the purchase price 

 Other variances are to be computed in the normal manner with no special 
adjustment 

16  No special adjustment 

17  Commission at 5% percentage is earned and the same can be used to compute 
actual sales 

 Actual sales is to be adjusted with sales volume variance and sales price variance 
to get budgeted sales 

 Budgeted margin = Budgeted sales – Budgeted cost. This amount is to be adjusted 
with sales price variance and sales margin mix variance to get the actual margin 

18  Critical success factors are quality, price, delivery options, attractive packing 
 Purchase price variance and labour efficiency variance is favorable and the same 

may indicate that the company is using inferior quality raw material. Hence the 
company has been going against its critical success factor of quality 

19  Material variances – No special adjustment – Similar to question No.11 

20  Growth component is the Sales volume variance and the difference between 
budgeted cost and standard cost 

 Price recovery component is material price variance, labour rate variance, FOH 
expenditure variance, VOH expenditure variance and sales price variance 

 Productivity component is material usage variance, labour efficiency variance, 
FOH volume and VOH efficiency variance 

21  Number of units produced = OH absorbed  /SR per unit 
 OH absorbed can be calculated by comparing it with overhead incurred and 

overhead incurred can be calculated with the help of FOH expenditure variance 
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22  Reverse work problem with no special adjustment 

23  Traditional approach computes variances in the normal manner 
 Planning variance is the difference between original budget and revised budget 

whereas operating variance is the difference between revised budget and actual 

24  Good problem on understanding all reconciliation approaches 
 No special adjustment in computation of variances 
 Budget to Actual – Absorption – All variances are considered 
 Budget to Actual – Marginal – FOH volume variance is ignored 
 Standard to Actual – Absorption – Sales margin volume variance is ignored 
 Standard to Actual – Marginal – FOH volume and sales margin volume variance 

is ignored 
 Budgeted profit – Absorption – Budgeted units * Budgeted profit/unit 
 Budgeted profit – Marginal – (Budgeted units * Budgeted cont/unit) – BFOH 
 Standard profit – Absorption – Actual units * Budgeted profit/unit 
 Standard profit – Marginal – (Actual units * Budgeted cont/unit) – BFOH 

25  No special adjustment – compute variances in the normal manner 

Chapter 6: Costing of Service Sector 

1  Operating cost statement can be prepared for a single bus 
 Petrol, lubricants & sundries etc will be calculated based on kilometres travelled 
 KM per bus = (Passenger KM per bus/40) 
 Get the total cost and add desired margin. The rate per passenger KM can be 

arrived by dividing the revenues with no of passenger KM 
 Part two: The margins of the company will decline as some of the expenses will 

increase due to inflation. Depreciation and route permit charges will not have 
impact of inflation 

2  The current revenues has to be split into three segments. The gross margins for 
three segments are available and the same can be used for calculating the current 
profit 

 The company needs 20 percent increase in profit and the same would be the 
additional targeted profit. Profit from existing operations are not impacted due to 
the two suggestions 

 Profit per two night holiday = 70% of accommodation + 20% of restaurant + 30% 
of bar 

 No of room nights to be sold = Incremental profit / Profit per two night holiday 
 Second suggestion: The group will be making extra profit due to increase in 

charges in restaurant and bar division. Increase in prices will directly lead to 
higher profit as there are no costs associated with it. This will be compared with 
targeted increase in profit and the balancing figure would be requirement from 
accommodation. The required increase in accommodation charges is to be 
compared with original accommodation revenue to identify the percentage 
increase in accommodation revenues 

3  Simple problem on concept of relevance costs 
 Capture the relevant costs of three proposals and select the proposal having the 

lowest cost 

4  Original scenario: The company will have 240 passengers and they will give 
contribution of Rs.4,200 per passenger (fare – commission – food cost). The fixed 
cost against this is annual lease cost, ground services and flight crew services cost, 
fuel cost. BEP can be computed by dividing the fixed cost with contribution per 
passenger 

 Part 2: The company will have to first find out the number of passengers 
travelling in different routes. 50 passengers will travel from D to B as per haltgo 
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offer.  
 The no of passengers for A to B can be 215 (240 -25 lost). However the number will 

be restricted to 210 as 50 seats will have to be given to Haltgo passengers from D 
to B 

 The no of passenger from A to D will be 50 as compared to demand of 60. 
Consider incremental contribution and fixed cost and decide on the selection of 
the alternative 

5  Direct wages per week for various activities are given and the same needs to be 
recorded 

 Direct expenses per week needs to be computed for house keeping and restaurant 
activity 

 The direct expenses of general departments needs to be apportioned between 
house-keeping and restaurant on the basis of direct wages 

 Indirect expenses should be split between house-keeping and restaurant on the 
basis of floor area. The amount should be calculated as per week 

 There will be 60% occupancy and hence 294 room nights per week. This will give 
the cost per room night for house-keeping and restaurant. We need to add food 
charges in restaurant. Add profit margins and then get the final charges 

6  Patient days, Room nights/room days, Passenger KM/Tonne KM, No of 
meals/staff 

7  Variable cost per room day is available. The occupancy levels for off-season and 
normal season can help in getting the number of room days. The same can be used 
for getting total variable cost 

 Total cost = Variable cost + fixed cost. Sales is computed with the help of the given 
profit margin 

 We can therefore calculate the tariff per day by dividing overall sales by the 
number of room days 

 BEP = Total fixed cost / Contribution per room day. Subtract the number of 
rooms of off-season to get the required occupancy of normal season 

 Contribution per room day is to be calculated and the same can be multiplied with 
overall room days to get contribution. We can compute profit with the help of this 
contribution 

 Target contribution = Current profit + Fixed cost. Contribution per room day is 
150 and overall contribution divided by contribution per day would give us the 
number of room days and hence the desired increase in occupancy 

8  Calculate the number of patients attended by multiplying the no of patient per 
physicians * No of physicians * Number of days * Number of weeks 

 Split the number of patients into the various patient mix. Also identify the mix of 
patient appointments 

 Compute the revenues as per the given revenue structure and calculate profit 
 Compute contribution per patient and then find out the break-even number of 

patients. Then convert the same into occupancy percentages.  

Chapter 7: Transfer Pricing 

1  Division B wants to purchase 40,000 units and hence outside sale can be only 
60,000 units.  

 Revenues of 1,00,000 units = Total cost + Interest cost + Target Profit 
 Revenues from internal transfers = Total revenues – external revenues. Based on 

this we need to compute the transfer price 
 Part two: First 30,000 units does not have any external demand and hence the 

transfer price would be equal to variable cost. Balance 10,000 units have external 
demand and for this the transfer price would be variable cost + Opportunity cost 
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2  Part one: Prepare a revised profitability statement with changes in selling price. 
The component cost is to be taken as Rs.35 per unit 

 Part two: Division Y has production capacity of 85,000 units and hence has to lose 
external demand if it has to fully meet internal demand. Prepare two profitability 
statement and decide on the best option 

3  G, G, R, G 

4  Transfers have to happen at opportunity cost. Transfer price = [(VC * Units not 
having external demand) + (SP * Units having external demand)] / Total units 
transferred 

 Impact on profit = (Purchase price – Transfer price) * Units transferred 

5  Department Y and Z need material X as their input 
 We need to first identify the strategy of Division Z and decide whether to expand 

or not. Similarly strategy of Division Y is to be identified 
 Strategy of Division X would depend on the strategy of Division Y and Division Z 

6  Identify the current product mix of the company based on the transfer price of 
Rs.290 per unit 

 Transfer price will have an impact on overall company profits if the company 
operates at a level different from the optimum level due to wrong transfer price. 
Find the optimum level from company point of view and see whether the overall 
profits are impacted 

 Transfer price will have a range. Minimum transfer price = (VC + OC); Maximum 
transfer price = NMR at OL / Incremental units 

7  We are required to find strategy of division A in this question. The benefit for 
Division A will be the reduced purchase price and the loss for Division A will be 
the loss in contribution 

 We need to compare both and select an alternative which has the highest net 
benefit 

 Rate of change in discount: Discount changes from Rs.1900 to Rs.1600 for two 
alternatives. Rate of change = Change in discount/Market price 

8  Transfer price = VC + Opportunity cost 
 Opportunity cost = (Contribution without internal transfer) – (Contribution with 

internal transfer) 

9  Indian subsidiary will have cost savings due to purchase from the Indian supplier. 
This is because of lower purchase price and we need to calculate the post tax 
savings for indian subsidiary 

 Chinese subsidiary will lose sale of 30,000 units and will incur excise duty on 
1,20,000 units. We need to calculate post-tax savings additional cost and compare 
the savings with additional cost 

10  Price = a – bQ. a refers to the price at which no sales is made. b refers to the rate of 
change  

 MR = a-2bQ. Equate MR to MC and then find the optimum level.  

11 Transfer price from Division A point of view 
 Option 1 – Loss is sale of product PC and hence that contribution has to be 

recovered from internal transfer 
 Option 2 – Proportionate loss of product PC and AC and hence the contribution of 

that has to be recovered from internal transfer 
 Maximum Price which B will offer = External purchase price – Modification cost 
 Part 4 & 5: Division A should transfer units to Division B as the minimum transfer 

price is lower than maximum transfer price 

Chapter 9 – Profitability Analysis 
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1  Innovation/learning perspective, Financial perspective & customer perspective 

2  Innovation and learning, Internal business, Customer, Innovation and learning, 
Internal business, Financial, Financial, Customer 

3  Customer, Learning and Growth, Internal Business, Learning and Growth 

4  Customer perspective – Increase the customer loyalty – Percentage of customers 
using loyalty cards 

 Internal business – Customer to pay in reasonable time – Time spent by customers 
in queue to pay for products 

 Learning and Growth – Qualified staff able to meet the needs of customers – No of 
staff training days 

5  Customer wise profitability statement is required 
 Profit = Sales – Order processing cost – Variable cost –Discount – Regular delivery 

cost – Expedited delivery cost 
 General administration cost is to be deducted from the overall profit of the 

channel (small pharma and large pharma) 

6  Financial perspective – Operating ratio has increased for the year instead of the 
target of reducing it 

 Financial perspective – Average revenue per user has increased but the target has 
not been met 

 Customer perspective – The company wanted to reduce the number of customer 
complaints. However the complaints have increased 

 Internal business perspective – Increasing the customer relationship centres is part 
of this perspective. Company has met this target 

 Learning and growth perspective – Employee coverage under training is covered 
in this – the company has not been able to meet this target 

7  Internal business perspective, customer perspective, customer perspective, 
Internal business, Learning and growth, Financial, Learning and Growth, 
Customer, Financial, Customer 

Chapter 1: Linear Programming 

1  Objective is to maximize the number of principal buyers. The same would be 
20,000 for A, 9,000 for B and 3,200 for C 

 Constraints: Total advertisement cost, maximum limit on A, Minimum limit of B 
and C 

2  Objective function will have 3 products and its profits 
 Constraint no.1 will be on operation 1 time and constraint no.2 will be on 

operation 2 time 
 The company can sell maximum of product R and the same will also be one 

constraint 
 Relationship between product Q and R to be shown as one constraint 

3  Contribution for three products are to be calculated by subtracting the raw 
material cost. RM cost is computed as given percentage of three products 
multiplied with respective cost per kg. The composition of inert ingredients will 
be 80 percent for all three products 

 RM availability has to be developed as three constraints 
 Production constraint of product 1 has to be developed as one constraint 

4  Three constraints and one objective function is to be developed 
 We need to assume one of the variable as 0 and get the two co-ordinates for every 

constraint 
 Prepare graph and find the common area. The other corners will form part of the 

feasible solution and select the level which gives maximum profit 
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5  Objective function: Maximize return 
 Constraints: Minimum return, maximum risk, maximum limit on investment of 

stock and mutual fund 

6  Co-efficient of S1, S2 and A2 = 0,0 & -M in equation 1 
 Co-efficient of S1, S2 and A2 = 0,-1 & 1 in equation 3 
 Slack variable = S1; Surplus variable = S2 
 S1 and A2 form part of initial solution 
 Part 4: Co-efficient of S1, S2 and A2 = 0,0 & M in equation 1 
 Co-efficient of S1, S2 and A2 = 0,-1 & 1 in equation 3 

7  Objective is to maximize reach 
 Variables: No of radio programmes and No of TV Programmes 
 Constraints: Maximum budget, maximum radio and minimum TV 

8  There are three products in the question and hence the objective function will 
have three variables. However 30 units of X3 is to be exactly produced and hence 
the same can be converted into fixed profit of Rs.150 

 The available resources has to be reduced by the utilization for X3 and then the 
same should be solved by simplex method 

9  A feasible solution is one which does not have artificial variable in the solution. 
Hence the given solution is a feasible one 

 The given solution is also an optimal one as the various variables of NER is less 
than or equal to zero. However there exist an alternative solution as one of the 
non-program variables (X2) has NER of 0. Perform one more step of iteration and 
get the shadow prices 

 Shadow prices refers to the NER of the various slack variables 
 NER of product X3 will tell us how much should be the price increase for it to 

form part of final solution 
 Only one product has entered in the given table and hence the same would be the 

second table. We will have to reverse work and get the original table and then get 
to the desired answer 

10  Two products are there and three constraint equations can be formed 
 We can solve this problem using graphical method 

11  Objective is to maximize return. We can assume the various variables as amount 
invested in each of the asset class 

 Various constraints are investment in Govt Bonds, total investment, investment in 
shares, investment in money market, investment in shares to be not more than 
investment in mutual fund, investment in mutual fund 

12  We need to assume one of the variable as 0 and get the two co-ordinates for every 
constraint 

 Prepare graph and find the common area. The other corners will form part of the 
feasible solution and select the level which gives maximum profit 

13  Test of optimality can be done by getting the NER and the solution will be optimal 
if all NER is less than or equal to zero 

 Alternative optimal solution exist if one of the non-program variable has NER of 
zero 

 Feasible solution is one which has no artificial variable in the solution 
 Degeneracy is the situation where one of the variables has quantity of zero 
 Objective function is the initial equation. Profit has to be computed by substituting 

the quantity in the objective function 
 Machines not being fully utilized will form part of the final solution. S3 is not 

being fully utilized in this case 
 Payment for one hour of machine would be equal to the shadow price as seen in 
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NER 
 Machine having highest shadow price should be given priority for expansion 
 Loss in profit = Loss in hours * Shadow Price 
 Price increase for Z = NER of Z 
 Profitability of new product = Base profit – Shadow costs 

14  Objective function: Maximize return 
 Constraints: Minimum return, maximum risk, maximum limit on investment of 

portfolio X and Y, maximum limit on overall investment 

15  Primal can be converted into dual by doing transpose of the matrix 
 The minimization function will become maximization function in dual 
 > constraint will become < constraint 

16  Objective is to maximize interest income 
 Constraint: Loan limit, 30% limit for farm and commercial loans, 50% limit for 

home loans, 5% limit for bad debts 

17  Co-efficient in objective function = +M. M indicates infinity and hence you will 
have infinite cost in case the same part of final solution 

 S1 and S2 will not form part of initial solution as they have negative 1 co-efficient 

Chapter 2: Transportation Problem 

1  Unbalanced maximization transportation problem with no special adjustment 

2  Initial basic feasible solution is given. We need to check for optimality directly 
 Carrier of route C wants to II wants to take the entire quantity. This will have 

reallocation of other costs and hence the overall costs can go up. The increase in 
cost has to be absorbed as a discount by the carrier of route C to II 

3  Initial basic feasible solution is to be found and later on the same is to be tested for 
optimality 

 An alternative solution can exist in case Delta (ij) table has zero for any of the non-
allocated cells 

4  Convert the given matrix into an opportunity loss matrix. Opportunity loss matrix 
is identified by subtracting all elements of profit matrix from the highest element 
of the matrix 

 Get the initial solution through VAM 

5  Initial solution through 3 methods to be found with no special adjustment 

6  A dummy row is to be introduced to make it a balanced transportation problem. 
There will be 9 columns and if the allocations are less than 8 then we will have 
degeneracy 

7  Not mandatory as R2C2 can from part of the solution 

8  Feasible is one where the supply and demand of various locations are met 
 Degeneracy is a scenario where the number of allocations is less than m+n-1 
 An optimum solution is one where all elements of Delta (ij) table are greater than 

or equal to zero 

9  Initial solution through 3 methods to be found with no special adjustment 

10  A dummy row is to be introduced to make it a balanced transportation problem. 
There will be 9 columns and if the allocations are less than 8 then we will have 
degeneracy 

11  Similar to question no.2 

12  Given problem can be treated as an assignment problem and be solved using rules 
of assignment 

13  Initial solution has been given and an alternative solution exist as one of Delta (ij) 
element is zero. We need to draw a loop from zero and find the alternative 
solution  
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14  Initial solution has to computed as per least cost method and North west corner 
rule 

 Degeneracy can come if the number of allocations are less than m+n-1. Number of 
allocations can be lesser if a row and column both gets cancelled with one 
allocation. The same can happen if D2 and D3 is mapped with F3 

Chapter 3: Assignment Problem 

1  Unbalanced minimization problem with no special adjustment 

2  Two zeroes in initial matrix need not be same as one of the zero could have been 
created out of column operations 

 Two allocations are already done and the balance allocation can be either 
combination of first row with 4th column or 1st column. Other allocation can 
combination of fourth row with 1st column or 4th column 

3  We need to draw minimum number of lines to cover zeroes and the same would 
have been possible in less than 4 lines. Hence we will not get a solution  

 Part two : We need to draw the matrix and do a reverse working to get the 
solution 

4  Unbalanced minimization problem with no special adjustment 
 Rejected method has to be compared with other methods to find out the required 

savings in time 

5  We need to follow trial and error method to get the final allocation 

6  A is possible, B is not possible, C and D are not possible 

7  Two zeroes in initial matrix need not be same as one of the zero could have been 
created out of column operations 

 Two allocations are already done and the balance allocation can be either 
combination of first row with 4th column or 1st column. Other allocation can 
combination of fourth row with 1st column or 4th column 

8  Balanced minimization problem with no special adjustment 

9  We can get a solution if R3C3 is zero  
 Second solution: If other elements are zero then we have to column operations to 

get extra zero and then get a solution 

10  Balanced minimization problem with no special adjustment 

11  We need to follow trial and error method to get the final allocation 

12  Balanced maximization problem with no special adjustment 

13  Create a layover time for stay at Kolkata and a table for layover at Bangkok 
 Compare both matrix and get minimum of every cell and the do normal row and 

column operations 
 Check for optimality 

14  If we draw the number of lines then it will be only two and hence we have to find 
the least open element 

 The LOE will be added at the intersection of first row and first column and hence 
it will not form part of the final solution 

Chapter 4: CPM & PERT 

1  Draw the network diagram and calculate E and L values for every node 
 The path with the longest duration will be critical path. The activities on critical 

path will have same E and L 
 Total float = LFT – EFT; Free float = Total Float – Slack of head event  

2  Invalid, Valid, Invalid, Invalid, Invalid and Valid 

3  Draw network diagram and find the various paths 
 Prepare cost slope table and find the maximum possible reduction in time for 

every activity 
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 Prepare crashing table till one of the paths is fully crashed out 
 Find the duration which has the lowest cost and the same will be the optimum 

duration 

4  Draw the network diagram and find the various time estimates such as EST, EFT, 
LFT and LST 

 Activities having LFT of less than 15 days should have been completed by day 15 
and all activities have LST of less than 15 days should have been started by day 
15. If these is not followed then overall project duration will increase 

 We need to update the revised network diagram as per the changes in the various 
activities 

5  Draw network diagram and calculate E and L for various nodes 
 Activities having same E and L will form part of critical path. Critical path will 

have the longest duration 
 Project cost = Normal cost of various activities + Critical path duration * 115/day 

6  Expected time for an activity = (Pessimistic time + Optimistic time + 4* Most likely 
time)/6 

 Variance of an activity = [(Pessimistic time – Optimistic time)/6]^2 
 Variance of critical path = Sum of variances of various activities forming part of 

critical path 
 Critical path duration will get revised as the duration of one of the activities 

forming part of critical path undergoes a change 

7  Draw network diagram and find the various paths 
 Prepare cost slope table and find the maximum possible reduction in time for 

every activity 
 Prepare crashing table till one of the paths is fully crashed out 
 Find the duration which has the lowest cost and the same will be the optimum 

duration 
 Find the duration with minimum time and the associated cost  

8  Expected time for an activity = (Pessimistic time + Optimistic time + 4* Most likely 
time)/6 

 Variance of an activity = [(Pessimistic time – Optimistic time)/6]^2 
 Variance of critical path = Sum of variances of various activities forming part of 

critical path 
 Probability can be calculated with the help of Z value. Z = (Target time – Normal 

time)/SD of critical path 

9  Draw network diagram and find the various paths 
 Prepare cost slope table and find the maximum possible reduction in time for 

every activity 
 Prepare crashing table till one of the paths is fully crashed out 
 Find the duration which has the lowest cost and the same will be the optimum 

duration 
 Find the duration with minimum time and the associated cost 

10  Draw network diagram and find the various paths 
 Prepare cost slope table and find the maximum possible reduction in time for 

every activity 
 Prepare crashing table till one of the paths is fully crashed out 
 Find the duration which has the lowest cost and the same will be the optimum 

duration 
 Find the duration with minimum time and the associated cost 

11  P and Q are parallel activities. These activities can be corrected by drawing a 
dummy activity 
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Qn Summary 

12  Draw the network diagram and list down the various path 
 Identify the various time estimates by doing a reverse working on EST, TF and 

duration 

13  Invalid, Valid, Invalid, Invalid, Invalid and Valid 

14  Normal network diagram with no special adjustments 

15  Draw the network diagram and find the various time estimates such as EST, EFT, 
LFT and LST 

 Activities having LFT of less than 15 days should have been completed by day 15 
and all activities have LST of less than 15 days should have been started by day 
15. If these is not followed then overall project duration will increase 

 We need to update the revised network diagram as per the changes in the various 
activities 

16  Prepare a time-scaled diagram. We can reschedule some of the non-critical 
activities and do the reallocation to smoothen the resource requirement 

 Check when the resource requirement peaks and do a reallocation of the non-
critical activities. In case adequate resources are not available then the company 
has to opt for overtime working 

17  Prepare a time-scaled diagram. We can reschedule some of the non-critical 
activities and do the reallocation to smoothen the resource requirement 

 Check when the resource requirement peaks and do a reallocation of the non-
critical activities.  

18  Draw network diagram and find the various paths 
 Prepare cost slope table and find the maximum possible reduction in time for 

every activity 
 Prepare crashing table till one of the paths is fully crashed out 
 Find the duration which has the lowest cost and the same will be the optimum 

duration 

19  Duration of activity = Difference between EST and EFT 
 LST = LST + Duration 
 TF = LFT – EST 
 Activities with TF of 0 form part of critical path 
 Draw a network diagram and then do the crashing of the low cost activities 

Chapter 6: Simulation 

1  Fit single digit random number for every year cash flow 
 Run the model and get the cash flow of each year. Calculate NPV of the identified 

cash flow structure 
 Find the average NPV for the five experiments 

2  Closing cash balance = Opening cash balance + Sales – Wages – RM cost 
 Find sales, Wages and RM cost with the random number table 

3  Fit random number table for demand 
 Find the stock position of each day with these columns, Opening balance, RN for 

demand, Demand Quantity, Units received, Closing balance, Units under order, 
Need for fresh order 

 Select the option at which the total of ordering and carrying cost is lowest 

4  Draw a network diagram and find the normal duration of the project. The path 
with the longest duration is the critical path. Duration of the critical path is the 
project duration 

 Crashing steps: Identify the various paths, prepare cost slope table, do step-by-
step crashing to reduce duration, find the cost associated with the crashing for 5 
days 
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Qn Summary 

 Part three: Look at the network diagram and find the various activities which can 
be relaxed. We can relax only non-critical activities as the same will not increase 
the duration but will save cost for the company 

5  Random number tables have already been prepared for patient arrival time and 
consultation time 

 The patient has to arrive every 20 mins and their time of arrival can change 
depending on whether they come early/late 

 Patient waiting time is the difference between patient in time and patient service 
start time 

 Dietician waiting time is the difference between service end time of one patient 
and the service start time of next patient 

 The dietician should look at increasing the gap between two appointments for 
them to reduce the waiting time of patients 

6  Identify the demand for every day using the RN table 
 Profit for 10 days = (Units sold * SP) – (Units produced * Production cost) – 

(Unmet demand * Penalty) – (Unsold cake * Penalty)  

7  Fit random number table for demand of fresh cake and one day old cake 
 Order on day 1 would depend on the stock position of day 0 and also the demand 

of previous day. The order placed on day 1 would be received on day 2 and will 
be utilized for meeting the demand of day 2 

 Profit = Sale value of fresh cakes – sale value of old cake – Purchase cost 

8  Prepare a random number table for arrival and service 
 Run the simulation exercise and find out the number of laptops under service by 

end of every day 

9  Fit in a random number table for demand 
 Find the demand for every units 
 To a unit reconciliation with these columns: Opening stock, Purchase, Sales, units 

scrapped, Closing stock  
 Profit = Value of sales – Value of purchases + Value of closing stock – Value of 

opening stock 

10  Fit random number table for time to deal with clients and time between call 
arrivals 

 Start with minute 0 and find the call in time of first caller. Service start time for 
first caller will be the call in-time itself 

 Service start time for second caller will depend on service end time of first caller. 
If the waiting time is more 10 minutes then a gift voucher is to be given 

 Weekly cost = (Cost during simulation period / Simulation period in mins) * 4500 
mins 

11  Random number table is to be fit for type of service (manual and automated) and 
arrival rate 

 The probabilities are given in the question and we need  

12  Draw a network diagram and identify the various possible paths 
 Prepare random number table for each activity and find the time taken for each 

activity 
 Critical path will be the one which takes the longest time for each of the trial 

13  Fit random number table for demand, CPU, advertising cost and investment 
 Calculate profit for each trial. Profit = Demand * CPU – Advertising cost 
 ROI = Profit / Investment 

14  Prepare random number table for receipt and payment. Find the closing cash 
balance as opening balance + Receipt – Payment 
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Qn Summary 

 If the closing cash balance is negative then the same indicates that the bank will 
fall short in payment 

 Probability of shortfall with OD of 45 crores = No of months having shortfall of 
more than 45 crores / 12 

15  Fit random number table for demand and supply 
 Profit = Value of sales – Value of purchases – (unmet demand *8) 

Chapter 7: Learning Curve 

1  Part one: The company plans to produce 4 units and hence the labour cost can be 
identifying using multiplication technique. Average labour time for 4 units = 
Average labour time of 2 units * 90%; Average labour time of 2 units = Time for 1st 
unit * 90%. 

 Part two: Learning curve benefit is not applicable if different people work on the 
order and hence the price identified in part one cannot be justified 

2  The overall variable cost for unit 1 is 4,400. 50% of these costs are having learning 
benefit and the balance 50% do not have this benefit 

 The average variable cost for 4 units is Rs.4,120. This will be split as 2,200 for part 
where learning benefit is not there and Rs.1,920 where learning benefit is available 

 Average labour cost for 4 units = Average cost for 1 unit * LR * LR. Solving this 
equation we will get learning ratio 

 Part two: We need to calculate the average cost at various levels and then find out 
the contribution which can be earned. The price level giving maximum 
contribution will be selected 

 Learning co-efficient of learning ratio = Log of learning ratio / Log of 2 

3  Learning curve ratio will help us in getting the average time. Average time of 2 
units = Time of unit 1 * Learning curve ratio 

 Time for 2nd unit = Total time for 2 units – Time for 1st unit 

4  Average time for 25 batches = Average time for 1 batch * (25)^Learning co-
efficient 

 Time for 25th batch = Total time for 25 batches – Total time for 24 batches 
 Average selling price for 500 units: Labour cost (total time for 25 batches + time of 

25th batch *25) + Other cost + Fixed cost + Desired Profit – Sales value of first 4,500 
units 

5  Not valid, Valid, Valid and Not valid 

6  The company has two options for meeting the P Limited order. It can use its own 
workforce for P Limited order or use the services of P Limited‟s workforce 

 The above options has different cost structure as the learning curve benefit is 
applicable for full 8 units (option 1) or first 4 units and then balance 4 units 
(option 2) 

 Prepare profitability statement and decide the better option 

7  Not applicable, Not applicable, Not applicable and Not applicable 

8  Average time for 63 units and 64 units can be computed with the available values 
given in the question 

 Time for 64th unit = Total time for 64 units – total time for 63 units 
 Calculate cost for 256 units and compute the overall profit 
 Part two: Calculate target labour cost = Total sales – Profit – Material cost – Other 

variable costs – Specific fixed cost. 
 Get the target labour cost per unit and then use the below formula 
 Average labour time for 256 units = Time for unit 1 * (LCR)^8 

9  Sensitivity analysis is done to find the level of change in variable which can lead 
to reversal of decision 
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Qn Summary 

 In this case the company is currently making profits. We need to find out the level 
at which zero profit will be made 

 Target labour cost = Sales – All other costs. From this we will have to find the 
desired learning curve ratio. Sensitivity = (Change/Base) * 100 

10  The budget was prepared based on wrong learning curve and hence the same 
needs to be adjusted 

 The budgeted figures can be used for calculating SR and actual figures can be 
used for calculating actual rate 

 Standard time is to be re-computed based on the revised learning curve 
understanding. Variances are then to be computed in the normal manner 

11  Expected total labour hours = (AT for 250 units * 250 units) + (Time for 250th unit * 
750 units) 

 Time for 250th unit = Total time for 250 units – total time for 249 units 
 Target labour cost = Sales – All other costs – profit. Target labour cost per unit = 

Total labour cost/No of units 

12  Material variances: SP is to be taken from the original budget whereas SQ is to be 
calculated using learning curve analysis. SQ = Total time for 320 batches – Total 
time for 319 batches 

 Labour and VOH Variances: SR is to be taken from the original budget whereas 
SH is to be calculated using learning curve analysis. ST = Total time for 320 
batches – Total time for 319 batches 

13  We need to calculate average time for 40 units and 60 units 
 Total time for 40 units and 60 units can be calculated. Incremental time for 20 units 

= Total time for 60 units – Total time for 40 units 

14  Standard time for 250 units = Average time for 250 units * 250 + Time for 250th 
unit * 250 units 

 Compare ST and AT and then calculate efficiency variance 
 Standard time will be taken as 40000 hours in case the concept of learning curve is 

not used and accordingly the variance will be calculated 
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CHAPTER 1 – DEVELOPMENTS IN THE BUSINESS ENVIRONMENT 
 
Question No.1 – November 2016 RTP 

 
 
Question No.2 – November 2016 RTP 

 
 
Question No.3 – November 2016 RTP 

 

 
 
 
Question No.4 – November 2016 RTP 
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Question No.5 – November 2016 RTP 

 

 
 
 
 
 
 
Question No.6 – November 2016 RTP 
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Question No.7 – May 2016 RTP 
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Question No.8 – May 2016 RTP, Nov 2017 RTP 

 
 
Question No.9 – November 2016 
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Question No.10 – November 2016 
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Question No.11 – May 2016 
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Question No.12 – May 2016 

 
 
Question No.13 – November 2015 

 
 
Question No.14 – November 2015 
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Question No.15 – November 2015 

 

 
 
Question No.16 – November 2015 
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Question No.17 – November 2015 

 
 
Question No.18 – May 2015 

 
 
Question No.19 – May 2015 
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Question No.20 – May 2015 

 
 
Question No.21 – May 2015 

 
 
Question No.22 – November 2014 
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Question No 23 – May 2014 

 
 
Question No.24 – May 2014 
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Question No.25 – May 2014 

 
 
Question No.26 – November 2013 
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Question No.27 – November 2013 

 
 
Question No.28 – November 2013 
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Question No.29 – November 2013 

 
 
Question No.30 – November 2013 
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Question No.31 – May 2013 

 
Question No.32 – May 2013 
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Question No.33 – November 2012 
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Question No.34 – May 2012 

 
Question No.35 – May 2012 

 
 
Question No.36 – May 2012 

 

 
 
Question No.37 – November 2015 RTP 
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Question No.38 – November 2015 RTP 

 

 
 
 
Question No.39 – May 2015 RTP, Nov 2017 RTP 
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Question No.40 – May 2015 RTP, Nov 2017 RTP 

 

 
 
Question No.41 – November 2014 RTP 
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Question No.42 – November 2014 RTP 
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Question No.43 – November 2014 RTP 
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Question No.44 – May 2014 RTP 

 
 
Question No.45 – Nov 2017 RTP, May 2015 RTP 

 
 
Question No.46 – May 2014 RTP 
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Question No.47 – November 2013 RTP 
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Question No.48 – November 2013 RTP 
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Question No.49 – May 2013 RTP 
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Question No.50 – May 2017 
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Question No.51 – May 2017 
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CHAPTER 2 – DECISION MAKING USING COST CONCEPTS AND CVP ANALYSIS  
 
Question No.1 – May 2017 RTP 

 
 
Question No.2 – November 2016 RTP 
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Question No.3 – May 2016 RTP 
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Question No.4 – May 2016 RTP 
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Question No.5 – November 2016  

 

 
 
Question No.6 – November 2016 

 
 
Question No.7 – November 2016 
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Question No.8 – May 2016 
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Question No.9 – November 2015 

 
 
Question No.10 – November 2015 
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Question No.11 – November 2015 

 

 
 
Question No.12 – November 2015 

 

 
 
 
 
Question No.13 – May 2015 
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Question No.14 – May 2015 
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Question No.15 – May 2015 

 
 
Question No.16 – November 2014 

 
Question No.17 – November 2014 
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Question No.18 – May 2014 
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Question No.19 – May 2014 
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Question No.20 – November 2013 
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Question No.21 – May 2013 

 
 
Question No.22 – November 2012 
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Question No.23 – May 2012 
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Question No.24 – May 2012 

 
 
Question No.25 – May 2012 

 
 
 
 
 
 
 



CA DINESH JAIN                            AMA                                  FB PAGE: CA AT BIEE 

         BHARADWAJ INSTITUTE PRIVATE LIMITED (CHENNAI +91 98415 37255)      
 108 

Question No.26 – May 2012 

 

 
Question No.27 – November 2015 RTP 
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Question No.28 – November 2015 RTP 

 
 
Question No.29 – November 2014 RTP 
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Question No.30 – November 2014 RTP 

 

 
 
Question No.31 – May 2014 RTP 
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Question No.32 – November 2017 RTP 
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Question No.33 – May 2014 RTP 

 
 
Question No.34 – November 2013 RTP 
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Question NO.35 – May 2013 RTP 
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Question No.36 – May 2017  

 
 
Question No.37 – May 2017 
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Question No.38 – May 2017 

 

 
 
Question No.39 – May 2017 
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CHAPTER 3 – PRICING DECISIONS 
 
Question No.1 – May 2017 RTP, May 2015 RTP 

 
 
Question No.2 – May 2017 RTP 

 



CA DINESH JAIN                            AMA                                  FB PAGE: CA AT BIEE 

         BHARADWAJ INSTITUTE PRIVATE LIMITED (CHENNAI +91 98415 37255)      
 119 

 
 
Question No.3 – May 2017 RTP 

 
 
Question No.4 – May 2017 RTP 

 
 
Question No.5 – May 2017 RTP 
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Question No.6 – May 2017 RTP 

 
 
Question No.7 – May 2017 RTP 

 
 
Question No.8 – May 2016 RTP, Nov 2014 RTP 
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