
 

 

COST ACCOUNTING 

Marginal costing 

1(a) What is Angle of Incidence?  

Ans: It is the angel between total sales line and total cost line drawn in the case of break-even 

chart. It indicates the rate at which profits are being earned. The larger the angle, the higher the 

rate of profit or vice-versa.    

1(b)  

A company has a P/V Ratio of 40 percent (a) By what percentage must sales be increased to 

offset 10 percent reduction in selling price to maintain the same amount of contribution (b) By 

what percentage must selling price be increased to offset 25% increase in variable cost so as to 

maintain the same amount of contribution (c) By what percentage must selling price be 

increased to offset 25% increase in variable cost so as to maintain the same P/V Ratio (d) By 

what percentage must variable cost be decreased to offset 25% reduction in selling price so as 

to maintain the same amount of contribution (e) By what percentage must variable cost be 

decreased to offset 25% reduction in selling price so as to maintain the same P/V Ratio? 

Solution: 

(a) Let the present selling price per unit be Rs 100 

                                                                                         Present             Revised 

Selling price per unit                                                         Rs 100               Rs 90 

Variable cost per unit                                                        Rs 60                 Rs 60 

Contribution per unit                                                         Rs 40                 Rs 30 

% of increase in sales required to offset 

= (Present contribution –Revised contribution)/Revised Contribution×100 

= (Rs 40- Rs 30)/Rs 30×100=33.33% 

(b) Let the selling price per unit be Rs 100                                                      

A. Present selling price per unit                                                              Rs100  

B. Less: present variable cost per unit @ 60%                                        Rs 60                                                                                                                     

C: Present Contribution per unit [A-B]                                                       Rs 40                                      

    Revised variable cost [Rs 60 + 25% of Rs 60]                                            75 

    Add: Present contribution per unit                                                           40   

    Revised selling price                                                                                     115                                    
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Increase in selling price required to offset = Rs 115 – Rs 100 = Rs 15 

% of increase in selling price required to offset 

= (Revised Selling Price – Present Selling Price) / present selling Price × 100 

= (Rs 115 – Rs 100) / Rs 100 × 100 

= Rs 15% 

(c) Let the Revised Selling price be X 

Desired P/V Ratio = Revised Selling Price – Revised Variable Cost/Revised Selling Price × 100 

40% =X – (Rs 60+ 25%of Rs 60)/X × 100  

0.4X – X = Rs 75 

X= Rs 75/.6  

= Rs 125  

% of increase in selling price required to offset  

 = (Revised selling price – Present selling price) /present selling price × 100 

= (Rs 125 – Rs 100) / Rs 100 × 100 

= 25% 

(d) Let the present price per unit be Rs 100 

                                                                      Present                 Revised 

A. Selling Price per unit                               Rs 100                   Rs 75 (i.e. Rs 100 – Rs 25) 

B. Contribution                                             Rs  40                    Rs 40 

C. Variable cost ( A-B)                                 Rs 60                     Rs 35  

% of increase in variable cost required to offset 

= (Rs 60 – Rs 35) / Rs 60   100 

=Rs 25/ Rs 60 × 100 

= 41.67% 
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(e) Let Revised Variable cost be X 

Desired P/V Ratio = Revised Selling Price – Revised Variable Cost/Revised Selling Price × 100 

40% of Rs 75 = Rs 75 – X 

X = Rs 75 – Rs 30 

= Rs 45 

% of decrease in variable cost required to offset 

= (Present Variable Cost – Revised Variable Cost) / Present Variable Cost × 100 

= (Rs 60 – Rs 45)/ Rs 60 × 100 

= 25% 
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Marginal Costing 

Q. (2) Sigma Ltd. Manufactures three products X, Y and Z. The until selling price of these 

products are Rs 50, Rs 30 & Rs 20 respectively. The corresponding Variable Cost to sales Ratio 

is 20%, 30% & 50%.The total fixed costs are Rs.5,983,000.00 

Required: Calculate Overall Break Even Point (in Qty.) and (in value), overall P/V Ratio, product 

wise Break Even Point (in Qty) and (in value) if (a) the proportion (Quantity wise) in which these 

products are manufactured and sold are 20%, 30% & 50% respectively (b) the proportion (value 

wise) in which these products are manufactured and sold are 20%, 30% & 50% respectively. 

Solution:  

(a) If sales Quantity Mix Ratio is 20%, 30% and 50% respectively. 

Statement showing the calculation of weighted contribution 

Particulars            X            Y             Z Total 

A. Selling price per cent          50           30           20  

B. Variable  Cost Per cent          10           9           10  

C. Contribution          40          21           10  

D. Sales Mix (in Qty.) Ratio        0.20        0.30         0.50  

E. Weighted Contribution (C×D)          8          6.3           5        19. 3 

 

Overall Break Even Qty. = Total Fixed Costs / overall Contribution per Unit 

                                           = Rs 5,983,000 / 19.3 

                                           = 310,000 units   

                                Product-wise BEP (in Qty.) & (in value) 

 BEP(in Qty) SP Per unit BEP(in value) 

X  3,10,000 × 0.20          = 62,000 units                        Rs 50                               31,00,000 
Y  3,10,000 × 0.30          = 93,000 units                        Rs 30                               27,90,000 
Z  3,10,000 × 0.50          = 1,55,000 units                     Rs 20                               31,00,000 
  
                                             3,10,000 units                                                             89,90,000 

 

Overall P/V Ratio = Total Fixed Cost / overall BEP (in value) × 100 

= Rs 5,983,000 /Rs 8,990,000 × 100 
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= 66.5517% 

Overall BEP (in value) = Total Fixed Cost / Overall P/V Ratio 

= Rs 5,983,000 / 66.5517% 

= Rs 8,990,000 

(b) If sales value Mix Ratio is 20%, 30% & 50% respectively. 

                 Statement showing the calculation of weighted P/V Ratio 

           X             Y           Z       Total 

A. Sales value Mix Ratio 0.20 0.30 0.50  

B. P/V Ratio 0.80 0.70 0.50  

C. Weighted P/V Ratio 0.16 0.21 0.25 0.62 

  

Overall P/V Ratio = 62% 

Overall BEP (in value) = Total Fixed Cost / Overall P/V Ratio  

= Rs 5,983,000/62% 

= Rs 9,650,000 

  Product-wise BEP (in Qty.) & (in value) 

      BEP (in value)       Selling price per unit       BEP (in Qty.) 

X Rs 9,650,000 × 0.20 = Rs. 1,930,000 Rs 50 38,600 units 

Y Rs 9,650,000 × 0.30 = Rs. 2,895,000 Rs 30 96,500 units 

Z Rs 9,650,000 × 0.50 = Rs. 4,825,000 
                                        Rs. 9,650,000 

Rs 20 241,250 units 
376,350 

  

Overall contribution per unit = total fixed cost / overall BEP (in Qty.) 

= Rs 5,983,000 / 376,350 

= Rs 15.8974 

Overall BEP (in Qty.) = total Fixed Cost / overall Contribution per unit 

= Rs 5,983,000/ Rs 15.8974 

= 376,350 
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Marginal Costing-Decision making 

Q 3 (a) Find the cost break-even points between each pair of plants where cost function are: 

Plant A: Rs.300,000 + Rs. 6x 

Plant B: Rs.450,000 + Rs. 5x 

Plant C: Rs. 750,000 + Rs.4x 

(Where X denotes No. of units produced) 

Also suggest the range of output for which the plants will be profitable. 

Solution: 

Plant A & B: 

Assumption constant selling price per unit between each pair plant A and plant B 

Rs.300,000 + Rs.6x = 450,000 + Rs. 5x 

Rs. 6x – Rs. 5x = Rs. 150,000 

                         x= 150,000 

Plant A is better for output between 0 and 150,000 units 

Plant B is better beyond 150,000 units 

Plant B & C 

Rs. 450,000 + Rs.5x = Rs.750,000 + Rs. 4x 

                                  X = 300,000 

Plant B is better for output between 150,000 and 300,000 

Plant C is better beyond 300,000 Units 

Plant A & C 

Rs. 300,000+Rs. 6x= Rs.750,000 + Rs. 4x  

X=225,000 

Plant A is better for output between 0 and 225,000 

Plant C is better beyond 225,000 
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                Range of output                  Economical Plant 

O to 1,50,000 units Plant A 

1,50,000 units to 3,00,000 units Plant B 

Above 3,00,000 units Plant C 

 

Decision making 

3(b) A Practising Chartered Accountant spends Rs. 0.90 per km. on taxi fares for his clients 
work. He is considering two other alternatives, the purchase of a new small car or an old bigger 
car. 

Items New small car Rs. Old bigger car Rs. 

Purchase price 35,000 20,000 

Sales price after 5 years 19,000 12,000 

Repairs and servicing per annum 1,000 1,200 

Taxes and insurance per annum 1,700 700 

Petrol consumption per litre 10 Kms 7 Kms 

Petrol price per litre 3.5 3.5 

 
He estimates that he travel 10,000 km annually, which of the three alternatives will be 
cheapest? If his practice expands and has to do 19,000kms per annum what should be his 
decision? At how many KMs per annum will the cost of the two cars break even? Ignore Interest 
and Income Tax. 
 

Solution: 

Statement showing comparative costs of alternative modes of conveyance 

     Particulars New small car Rs. Old Bigger Car Rs.         Taxi Rs. 

A. Fixed Costs Per annum    

Depreciation 3,200 1,600  

Repairs & servicing 1,000 1,200  

Taxes & insurance 1,700 700  

 5,900 3,500  

B. Variable Costs per annum:    

(a) Petrol : 10,000 km. 3,500 5,000  

(b) Petrol : 19,000 km. 6,650 9,500  

C. Total Cost: [A+B]    

(a) 10,000 km 9,400 8,500 9,000 

(b) 19,000 km 12,550 13,000 17,100 

Recommendation: An old bigger car is the cheapest for his present practice. However, if his practice, 

expands, a new small car will be the cheapest. 

Cost Break-even Point = Difference in Fixed Cost / Difference in Variable Cost of two cars 

= Rs. 5,900 – Rs. 3,500 / Re. 0.50 – Rs. 0.35 

= Rs. 2,400 / Re. 0.15 

= 16,000 km 
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Relevant Costing 

4.  A limited has been offered a contract that, if accepted, would significantly increase next 
year‟s activity level. The contract requires the production of 20,000 kgs. of product X and 
specifies a contract price of Rs. 1,000 per kg. The resources required in the production of each 
kg. of X include the following: 
 
Labour:                                                                                              Resources per kg of X 
        Grade 1                                                                                               2 hours 
        Grade 2                                                                                               6 hours 
Materials: 
  A                                                                                                               2 units 
  B                                                                                                               1 litre 
Grade 1 labor is highly skilled and although currently under-utilized in the firm, it is A‟s policy to 

continue to pay Grade 1labour in full. Acceptance of the contract would reduce the idle time of 

Grade 1 labor. Idle time payments are treated as non-production overheads. Grade 2 is 

unskilled with a high turnover, and may be considered a variable cost. 

The cost to A for each type of labor is: 

Grade 1 Rs.40 per hour; Grade 2 Rs. 20 per hour. 

The materials required to fulfill the contract would be drawn from the materials already in stock. 

Material A is widely used within the firm and usage for the contract will necessitate replacement. 

Material B was purchased to fulfill an expected order that was not received. If, material B is not 

used for the contract, it will be sold. 

 For accounting purpose FIFO is used. The Various values and costs for A and B are as follows: 

                                                                                                 A                          B 
                                                                                          Per unit (Rs.)           Per unit (Rs.) 
Book value                                                                              8                            300 
Replacement cost                                                                 100                          320 
Net realizable value                                                                90                           250 
A single recovery rate for fixed factory overheads is used throughout the firm, even though 

some of these costs could be attributed to particular product or department. The overhead is 

recovered by applying a pre-determined ratio per productive labor hour. Initial estimates of next 

year‟s activity, which exclude the current contract, show fixed production overhead of 

Rs.6,000,000 and production labor hours of 300,000. Acceptance of the contract would increase 

fixed production overheads by Rs. 2,280,000. 

Variable production overheads are accurately estimated at Rs. 30 per productive labor hour. 

Acceptance of the contract would encroach on the resources used to produce and sale another 

product Y, which is also made by A Limited. It is estimated that the sale of Y would then 

decreases by 5,000 units in the next year only. However, this reduction in sale of Y would 

enable attributable fixed factory overheads of Rs. 580,000 to be avoided. Information on Y is as 

follows: 
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      Per unit 

Selling price                                                                                                         Rs.700 
Labour Grade 2                                                                                                    4 hours            
Materials relevant variable costs                                                                          Rs. 120                                

Required: Advise A Limited on the desirability of the acceptance of the contract purely on 

economic consideration. Show your calculations. 

Solution: 

Relevant Costs and Benefit analysis from the acceptance of the contract 

Particulars (Rs.’000) 

A. Sales revenue: (20,000 kgs × Rs. 1,000) 20,000 

B. Relevant Costs:  

Labour  

Grade 1 Nil 

Grade 2 (20,000 kgs. × 6 hours × 20) 2,400 

Material A (20,000 kgs. ×2 × Rs. 100) 4,000 

Material B (20,000 kgs. × 1 litre × Rs.250) 5,000 

Variable production overhead (20,000 kgs. × 8 hours × Rs. 30) 4,800 

Total variable cost 16,200 

Incremental fixed cost 2,280 

 
Add: loss of contribution on product Y 

18,480 
1,320 

Total relevant cost  
C: Excess of relevant revenue over Relevant Cost [A-B] 

19,800 
200 

 
Advice to A Limited: to accept the contract, as it will enhance the pre-tax operating income 
by Rs.200,000. 
 
Working Notes: 
 

(1) Relevant cost of labor Grade: Nil, labor cost for Grade 1 labour as it will not be 

affected by the decision. Grade 2: Rs.20 per hour 

 

(2) Relevant cost of material 

                   Material A                                   : Rs.100 per unit, the replacement cost                 
                                                                        because the material is widely used.  
 
                   Material B                                     : Rs. 250 per unit, the net realizable value 

                                                                         being the opportunity cost. 

 

www.auditnca.com

www.auditnca.com


 

 

 

(iii) Statement of loss of contribution from the reduction in sale of product Y. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Particulars Rs. Rs. 

A. Sales revenue per unit:  700 

B. Variable cost per unit 
    Grade 2 labor: (4 hrs × Rs. 20) 
    Materials relevant variable costs 
    Variable production overhead: ( 4 hrs × Rs. 30) 

 
80 

120 
120 

 
 
 

320 

C. Contribution per unit: {(A) – (B)}  380 

D. Loss of contribution from the reduction in sale of 5,000 
units (5,000 units × Rs. 380) 

E. Less: Avoidable fixed factory overhead cost 
 
Net Loss 

 19,00,000 
 

(5,80,000) 
 

13,20,000 
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Decision Making 

5.  M/s AL Agro Ltd., engaged in agricultural activities has 500 hectares of virgin land, which can 
be used for growing jointly or individually tea, coffee and cardamom. The yield per hectares of 
the different crops and their selling prices per kg. are as under: 
                                                                                                 Yield                 Selling Price 
                                                                                                  (Kgs)                 (Rs. per kg) 
Tea                                                                                            2,500                       25  
Coffee                                                                                          625                        50 
Cardamom                                                                                  125                       300 
The relevant cost data are given below: 

(a)  Variable cost per kg:                                                                                                                                                                                                                                                                                       

                                                                                                Tea      Coffee       Cardamom 
                                                                                                (Rs.)        (Rs.)              (Rs.) 
Labour charges                                                                        10.00    12.50             150 
Packing material                                                                      2.50       2.50            12.50 
Other costs                                                                              5.00       1.25            25.00 
 
(c) Fixed cost per annum : Cultivation and growing cost Rs. 16,00,000, Administration cost Rs. 

4,50,000, Land revenue Rs. 2,75,000, Repairs and maintenance  Rs.5,00,000, Other costs 

Rs. 6,75,000. 

 

The policy of the company is to produce and sell all the three kinds of products and the 

maximum and minimum area to be cultivated per product is as follows: 

                                                                               Maximum Area       Minimum Area 
                                                                                    (Hectares)               (Hectares) 
 Tea                                                                                  320                           240 
Coffee                                                                              100                            60 
Cardamom                                                                        60                             20 
 

Required: Calculate the priority of production, the most profitable product mix and the 

maximum profit which can be achieved. 

 

Solution:    

           Statement showing the contribution and ranking of the product 

Particulars Tea Rs. Coffee Rs. Cardamom Rs 

A. Selling price per kg. 25.00 50.00 300.00 

B. Less: Variable cost: 
Labour charges  
Packing Material 
Other Costs 

 
10.00 
2.50 
5.00 

 
12.50 
2.50 
1.25 

 
150.00 
12.50 
25.00 

Total Variable Cost 17.50 16.25 187.50 

C. Contribution per kg. [A-B] 7.50 33.75 112.50 

D. output  per hectares 2500 625 125 

E. Contribution per hectare[C×D] 18,750 21,093.75 14,062.50 
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F. Ranking on the basis of contribution per 
hectare 

ii i iii 

 
Therefore, to maximize profit, subjects to other constraints, if any the order of priority of 
production would be, coffee, tea, cardamom. 
 

Statement showing the calculation of maximum profit at suggested product mix 

 

Particulars         A 
Maximum 
    Area 
(Hectares) 

        B 
     Yield  
      Per 
   hectare 

  C= A×B 
Production 
       Kg. 

         D 
Contribution 
   Per kg. 

E= C×D 
   Total 
      Rs 

Tea 
Coffee 
Cardamom 

320 
100 
60 

2500 
625 
125 

 

8,00,000 
62,500 
7,500 

7.50 
33.75 

112.50 

60,00,000 
21,09,375 
8,43,750 

A. Total contribution 
B. Less: Fixed cost 
C. Profit [A-B] 

89,53,125 
35,00,000 
54,53,125 
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Marginal Costing-Decision making 

6. A company is at present working at 90% of its capacity and producing 13,500 units per 
annum. It operates a Flexible Budgetary Control System. The following figures are obtained 
from its budget: 
 

Particulars                                   Capacity utilization 

 
Sales 
Fixed Expenses 
Semi-fixed Expenses 
Semi-variable Expenses 
Units Manufactured 

                   90%                  100% 

(Rs.) 1,500,000 
           3,00,500 
              97,500 
          1,45,000 
              13,500 

(Rs.) 1,600,000 
            3,00,600 
            1,00,000 
            1,49,000 
              15,000 
 

  
Labour and material costs per unit are constant under the present condition. Profit margin is 
10%. 
Required:  

(a) Determine the differential cost of producing 1,500 units by increasing capacity utilization to 
100 per cent. 

(b) What would you recommend as an export price for these 1,500 units after considering that 
overseas prices are much lower than inland prices. 

Solution:  

Basic Calculation:  

          Statement showing the computation of cost of material and Labour 

                                    Particulars  Rs. 

A. sales at 90% capacity 
B. Less: profit margin (10%) 
C. Total cost [A-B] 
D. Less: Expenses:  
     Fixed                                                                           3,00,500 
     Semi- fixed                                                                    97,500 
      Variable                                                                     1,45,000 
     
E. cost of Materials & labour at 90% capacity      
F. cost of Material & labour at 100% capacity [ Rs. 8,07,000 × 100/90]                                                                              

15,00,000 
   1,50,000 
 13,50,000 

 
 
 
 

       5,43,000 
       8,07,000 
       8,96,667 
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(a)                                Statement showing the differential cost 

       Particulars             90% 
    13,500 units 
              Rs. 

           100% 
     15,000 units  
               Rs. 

     Differential  
Cost of 1,500 units 
               Rs. 

Materials and labour 
Variable Expenses 
Semi-fixed Expenses 
Fixed Expenses 

         8,07,000 
         1,45,000 
            97,500 
         3,00,500 

         8,96,667 
        1,49,500 
        1,00,500 
        3,00,600 

          89,667 
            4,500 
            3,000 
               100 

        1,350,000         1,447,267 97,267 

 

(b) Minimum price for Export = 97,267/1,500 = Rs. 64.84 per unit 

 At the minimum price of Rs. 64.84 per unit, there will be no additional profit to the company. A 
price below this may be considered, if there is a possibility of getting some benefits because of 
exports e.g., export incentive or subsidy from the Government. 

 It has been presumed in the above case that utilization of full capacity would not require any 
additional capital investment and also sufficient care has been taken to see that the goods 
exported are not dumped in the home market. 
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Q.7 Write short notes on 

(a) Target costing  

(b) Life cycle costing 

(c) Material Requirement planning 

(d) Benefits associated with JIT System 

(e) Opportunity cost 

 
Solution: 
 
(a) Target costing  
 
It is a management tool used for reducing a product cost over its entire life cycle. It is driven by 
external market factors. Marketing management prior to designing and introducing a new 
product determines a target market price. This target price is set at a level that will permit a 
company to achieve a desired market share and sales volume. A desired profit margin is then 
deducted to determine the target maximum allowable product cost. Target costing also develops 
methods for achieving those targets and means to test the cost effectiveness of different cost 
cutting scenarios. 
 
(b) Life cycle costing 
 
Life cycle costing focuses on total cost (capital cost+ revenue cost) over the products life 
including design. CIMA defines life cycle costing as the practice of obtaining over their life time, 
the best use of physical asset at the lowest cost of entity. The term life cycle cost has been 
defined as follows: 
 
It includes the costs associated with acquiring, using, caring for and disposing of physical asset 
including the feasibility studies, research, design, development, production, maintenance, 
replacement and disposal as well as support, training and operating costs, generated by the 
acquisition use, maintenance and replacement of permanent physical assets. 
 
(c) Material Requirement planning: 
 
MRP is a production planning and inventory control system used to manage manufacturing 
processes. It is a computerized production scheduling system which takes the forward schedule 
of final product requirements (the master production schedule) and translates it progressively 
into the number of sub-assemblies, components and raw materials required at each stage of the 
manufacturing cycle. It is a management information system providing a basis for production 
decisions when what is manufactured has a composite structure and when lead items are 
important features. Obviously, the ability of the system to deliver what is required in the correct 
place at the correct time will be dependent on the quality of information which is put into the 
computer model. 
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(d) Benefits associated with JIT system 
 
Benefits associated with JIT system are: 
 
i.   Reduction in inventory levels: Unnecessary piling up of raw material, WIP and finished goods 

are avoided. The focus is on production and purchase as per the firm‟s requirement. 
 
ii. Reduction in wastage of time: Wasting of time in various ways like inspection time, machinery 

set up time, storage time, queue time, defective rework time etc are reduced. 
 
iii. Reduction in scrap rates: There will be sharp reductions in the rates of defectives or 

scrapped units. The workers themselves identify defects and take prompt action to avoid 
their recurrence. 

 
iv. Reduction in overhead costs: By reducing unnecessary (non value-added) activities and the 

associated time and cost drivers, overheads can be greatly reduced, e.g. material handling 
costs, rework costs, facility costs etc. 

 
 
(e) Opportunity costs  
 
Opportunity cost is primarily an economic concept. In economics, the opportunity cost of a 
designed alternative is the greatest net benefit loss by selecting an alternative. It is the benefit 
given by rejecting one alternative and selecting another. Opportunity cost has been defined as 
“prospective change in cost following the adoption of an alternative machine, process, raw 
materials, specification or operation”. In other words, it is the cost of opportunity lost by 
diversion of an input factor from one use to another. It is the measure of the benefit of 
opportunity foregone. 
 
Accounting takes the same view and defines it as the benefits forgone by rejecting the second 
best alternative in favor of the best. Opportunity cost represents the measurable value of 
opportunity bypassed by rejecting an alternative use of resources. It is the value in its best 
alternative use-the profit that is lost by the diversion of an input factor from one use to another. It 
is defined as the maximum contribution that is foregone by using limited resources for a 
particular purpose. 
 
Opportunity cost concept is helpful to the management in making profitability calculations when 
one or more of the inputs required by one or more of the alternative courses of action is already 
available.  
 Examples of opportunity cost are as follows: 
 

i. The opportunity cost of using a machine to produce a particular product is the earning foregone 
that would have been possible if the machine was used to produce other products. 
 

ii. The opportunity cost of funds invested in a business is the interest that could have been earned 
by investing the fund in bank deposit. 
 

iii. The opportunity cost of one‟s time is the earning which he would have earned from his 
profession.  
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Service Sector Costing 

Q.8   Radisson Hotel has a capacity of 100 single rooms and 20 double rooms. It has a sports centre 

with a swimming pool, which is also used by persons other than residents of the hotel. The hotel 

has a shopping arcade at the basement and a specialty restaurant at the roof top. The following 

information is available.   

 (i)  Average occupancy: 75% for 365 days of the year. 

(ii) Current costs are:   Variable cost Rs/day   Fixed cost Rs/day 

   Single room    400     200 

   Double room    500     250 

(i) Average sales per day of restaurant Rs. 100,000, contribution is at 30%. Fixed cost 
Rs. 1,000,000. 
 

(ii) The sports centre/swimming pool is likely to be used by 50 non residents daily; 
average contribution per day nonresident is estimated at Rs.50; fixed cost is 
Rs.500,000 per annum. 

 

(iii) Average contribution per month from the shopping arcade is Rs.50,000; fixed cost is 
Rs. 600,000 per annum. 

 

You are required to find out: 

(a) Rent chargeable for single & double room per day, so that there is a margin of safety of 
20% on hire of rooms and that the rent for a double room should be kept at 120% of a 
single room. 
 

(b) Evaluate the profitability of the restaurant, sports centre and shopping arcade separately. 
 

Solution: 

 

(i) The hotel operates at 75% capacity throughout the year. It is assumed that the 
fixed cost absorption rate per day is based on this operating level. 
 

(ii) Number of customer per year 
 

Single room= (100*1*365)*75%=27,375 

Double room= (20*2*365)*75%=10,950 

  

(iii) Number of room days during the year 
 

Single room=100*365*75%=27,375 
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Double room=20*365*75%=5,475 

  

(iv) Variable cost=27,375*400+5,475*500=Rs.13,687,500 
Fixed Cost=27,375*200+5,475*250=Rs.6,843,750 

  

(v) Total cost during the year=Rs.13,687,500+Rs. 6,843,750=Rs.20,531,250 
 

(a) Assumed daily rent for single room=X 
Then daily rent for double room=1.2X 

Annual Rent=27,375X+5,475*1.2X 

           =33,945X 

Profit margin 20% of Rent 

Cost =80% of Rent (33,945X) 

          =27,156X 

Hence 27156X=Rs.20,531,250 

X=Rs. 756.05 

Daily Rent: 

Single room=Rs.756 approx 

Double room=1.2 *756=Rs.907 approx 

 

(b) Profit Statement 
 

(i) Restaurant 
 

Annual Contribution=100,000*30%*365=10,950,000 

Less: Fixed Cost       =1,000,000 

Profit         =9,950,000 

   

(ii) Sports centre/Swimming pool 
 

Annual Contribution=50*365*50=912,500 

Less: Fixed Cost      =500,000 

Profit        =412,500 

 

(iii) Shopping arcade 
 

Annual Contribution=12*50,000=600,000 

Less: Fixed Cost      =600,000 

Profit        =NIL 
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Standard Costing 

Q.9 A Chartered Accountants Firm undertake to prepare income Tax returns for individual for a 

fee. Their advice to their clients is to pay the proper tax and relax. In order to arrive at the proper 

scales of fees and assess their own performance, they have a good system. They use the 

weighted average method and actual costs for financial reporting purposes. However, for 

internal reporting they use a standard cost system. The standards on equivalent performance 

have been established as follows: 

Labour per return  5 hrs@ Rs. 40 per hour 

Overhead per return  5hrs @ Rs. 20 per hour 

For July 2013 performance, budgeted overhead is Rs. 98,000 for the standard labour hours 

allowed. 

The following additional information pertains to the month of July 2013. 

July 1st Return in process(25% complete) 200 Nos. 

 Return started in July 825 Nos. 

July 31st Return in process (80% complete) 125 Nos. 

Cost data   

July 1st Return in process:  

 Labour Rs.12,000 

 Overheads Rs.5000 

July 1st to 31st Labour (4,000 hrs) 178,000 

 Overhead 90,000 

Required: 

Compute 

(a) For each cost element equivalent units of performance and the actual cost per 

equivalent unit. 

(b) Actual cost of return in process on March 31. 

(c) The standard cost per return. 

(d) The total labour rate and labour efficiency variance as well as total overhead volume and 

overhead budget variances. 
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Solution:  

(a) Statement of Cost (Weighted Avg.) 

Particulars Labour Overhead 

Current 178,000 90,000 

Opening Cost 12,000 5,000 

Total(A) 190,000 95,000 

Qty.(WN1)(B) 1,000 1,000 

Rate per Unit 190 95 

 
(b) Calculation of Actual cost of Closing WIP 
 

Labour (190*100) 19,000 

Overhead (95*100) 9,500 

 28,500 

 

(c)Standard cost 

Labour: 5Hr *40 200 

Overhead : 5Hr * 20 100 

 300 

 

Labour Rate variance= (S.R-A.R) Actual payment hours 

             = (40-178,000/4000)*4000 

            =18,000(A) 

Labour Efficiency Variance= (S. Hr- A.W. Hr) S.R 

             = (4,750-4,000)*40 

            = 30,000(F) 

Overhead Volume Variance=Recovered overhead-Budgeted Overhead 

              =95,000-98,000 

             = 3,000(A) 

Overhead Budget/Expenditure Variance=Budgeted Overhead-Actual Overhead 

                   =98,000-90,000 

                   =8,000(F) 
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Working Notes: 

1. Statement of Equivalent Production (Weighted Avg. Method) 
 

    Labour Overhead 

Opening WIP  200 Transferred 900 900 900 

Units started 825 Closing WIP (80%) 125 100 100 

 1025  1025 1000 1000 

 

2. Statement of Equivalent Production (FIFO) for variance analysis 
 

    Labour Overhead 

Opening WIP (25% 
complete) 

200 Opening WIP 200 150 150 

  Current 700 700 700 

Units started 825 Transferred 900 850 850 

  Closing WIP 
(80%) 

125 100 100 

 1025  1025 950 950 
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Transfer Pricing 

Q.10  Division A is a profit centre, which produces four products P, Q, R, S. Each product are sold in 

the external market also. Data for the period is as follows. 

Particulars P Q R S 

Market Price per unit(Rs) 350 345 280 230 

Variable cost of production per unit 330 310 180 185 

Labour hours required per unit 3 4 2 3 

 Product S can be transferred to Division B but the maximum quantity that might be required for 

transfer is 2,000 units of S. 

The maximum sales in the external market are: 

P  3,000units 

Q  3,500units 

R  2,800units 

S  1,800units 

Division B can purchase the same product at a slightly cheaper price of Rs.225 per unit 

instead of receiving transfers of product S from division A. 

What should be the transfer price for each unit of 2,000 units of S, if the total labour hours 

available in division A are? 

(i) 24000hours 
(ii) 32000hours    

Solution: Working Note 

Ranking of products when availability of time is the key factor 

 Products P Q R S 

Market Price per unit(Rs) 350 345 280 230 

Less: Variable cost of production per unit Rs. 330 310 180 185 

Contribution per unit Rs. 20 35 100 45 

Labour hours required per unit 3 4 2 3 

Contribution per labour hour Rs. 6.66 8.75 50 15 

Ranking IV III I II 

  

(i) Statement of production mix (when total available hours in division A are 24,000 

Product 
Refer to W.N 

Maximum 
demand units 

Hours per 
unit 

Units produced Hours 
used 

Balance hour 
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(a) (b) (c) (d) (e)=(b)*(c) (f) 

R 2,800units 2 2,800 5,600 18,400(24000-
5600) 

S 1,800units 3 1,800 5,400 13,000(18400-
5400) 

Q 3,500units 4 3,250 13,000 0(13000-13000) 

P 3,000units 3 0 0  

 

Note: Time required to meet the demand of 2,000 units of S for division B is 6,000 hours. The 

requirement of time viz  6,000 hours for providing 2,000 units of product S for division B can be 

met by sacrificing the production of 1,500 units of product Q(1,500 units*4 Hours). 

Statement of transfer price for each unit for 2,000 units of S 

 

Transfer Price 2,000 units of 
product S(Rs) 

Per unit of 
Product S (Rs) 

Variable Cost 370,000 185.00 

Opportunity cost of the contribution foregone by not 
producing 1,500 units of Q(1500units*Rs.35) 

52,500 26.25 

Transfer price 422,500 211.15 

 

(ii) Statement of product mix (when total available hours in division A are 32,000) 

Product 
Refer to W.N 

Maximum 
demand units 

Hours per 
unit 

Units produced Hours 
used 

Balance hour 

(a) (b) (c) (d) (e)=(b)*(c) (f) 

R 2,800units 2 2,800 5,600 26,400(32000-
5600) 

S 1,800units 3 1,800 5,400 21,000(26400-
5400) 

Q 3,500units 4 3,500 14,000 7,000(21000-
14000) 

P 3,000units 3 2,333 7,000 0(7000-7000) 

 

The required time for producing 2,000 units of product S for division B is 6,000 hours. This 

requirement can be met by sacrificing the output of 2,000 units of product P. 

 

Statement of transfer price for each unit for 2,000 units of S 

 

Transfer Price 2,000 units of 
product S(Rs) 

Per unit of 
Product S (Rs) 

Variable Cost 370,000 185.00 

Opportunity cost of the contribution foregone by not 
producing 2,000 units of Q(2000units*Rs.20) 

40,000 20 

Transfer price 410,000 205 
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Transportation Problem 

Q.11 A company has three plants located at A, B and C. The production of these plants is 

absorbed by four distribution centers located at X, Y, W and Z, the transportation cost per unit 

has been shown in small cells in the following table: 

Distribution Centers 
 
Factories 

X Y W Z Supply (Units) 
 

A [6 [9 [7  6000 

B [6 [10 [5  6000 

C [4 [7 [8  6000 

Demand Units 4000 4000 4500 5000 17500 18000 

 

Find the optimal solution of the transportation problem by applying Vogel‟s Approximation 

Method. 

Solution: 

Step 1. Initial Allocation based on least cost cells corresponding to highest differences 

 X Y W Z Dummy Total 

A  2,000 3,500  500 6,000 

B   1,000 5,000  6,000 

C 4,000 2,000    6,000 

Total 4,000 4,000 4,500 5,000 500 18,000 

 

Step 2.     Ij Matrix values for Unallocated Cells 

 X Y W Z Total 

A 0   0  

B 2 3   2 

C   3 3 2 

 

Ij>0.Therefore initial solution is optimal. 

Step 3. Optimal Transportation Cost  

 Units Costs involved Total 

A to Y 2,000 9 18,000 

A to w 3,500 13 45,500 

B to w 1,000 11 11,000 

B to Z 5,000 5 25,000 

C to X 4,000 4 1,6000 

C to Y 2,000 7 14,000 

Total Minimum Cost 129,500 
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CPM & PERT 

Q.12 Consider the schedule of activities and related information as given below, for the 

construction of a Trial bridge: 

Activity Expected time 
(months) 

Variance Expected Cost 
(Millions of) 

1-2 6 1 10 

2-3 4 1 4 

3-6 3 1 6 

2-4 5 2 8 

1-5 4 1 3 

5-6 4 1 13 

4-6 8 5 18 

5-7 6 8 8 

7-8 9 9 15 

6-8 3 1 3 

 

Assuming that the cost and time required for one activity is independent of the time and cost of 

any other activity and variations are expected to follow normal distribution. 

Draw a network based on above data and calculate: 

(i) Critical path 
(ii) Expected cost of construction of building 
(iii) Expected time required to build the building 
(iv) The standard deviation of the expected time. 

 
Solution: The required network is drawn below: 

E=4, L=7   E=10, L13   

    6 

 4 

  4    9 

         E=0, L=0  

 6 E 3 

 4 3  E=19, L19          E=22, L=22 

   E=6, L6  E=10, L=16     

   5    8 

1 

2 3 6 8 

7 

4 

5 
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                                                                            E11, L11 

(i) From the above network, it can be noted that the critical path is 1-2-4-6-8. 
(ii) Expected cost of construction of the trial bridge is (10+4+6+8+3+13+18+8+15+3) 

millions i.e. Rs.88 millions. 
(iii) Expected time required to build the trial bridge=6+5+8+3=22 months. 
(iv) It is given that the time required for one activity is independent of the time and 

cost of any other activity and variations are expected to follow normal distribution, 
the SD. Hence the variance of the expected time is determined by summing the 
variance of critical activities and is=1+2+5+1=9. 
Standard deviation of the expected time=√9=3 months. 
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Budget & Budgetary Control 

Q.13. Bajaj Motors Ltd. had prepared fixed and flexible budget for the financial year 2013-14 as 

the under: 

                                            Fixed Budget for full capacity (Rs)       Flexible Budget for 75% level Rs) 

Sales                   13,50,000                    10,12,500 

Direct Material                     4,25,000                      3,18,750 

Direct Labour                     1,85,000                      1.38,750 

Variable Overheads                     2,15,000                      1,61,250 

Semi-Variable Overheads                     3,65,000                      3,23,750 

Profit                     1,60,000                         70,000 

 

After the closing of the financial year 2013-14, total actual sales stood at 1,107,000 and there 

was a favorable sales price variance of 17,000 (F). 

 

Required: 

Prepare a flexible budget for the actual level of sales. 

Working Notes 

Solution: 

(1)    Calculation of Actual Sales at Budgeted Prices 

                                                                                                                                              (Rs) 

Actual Sales at Actual Price                    11,07,000 

Less: Sales Price Variance (F)                         17,000 

Actual Sales at Budgeted Prices                    10,90,000 

 

                   Activity Level = Actual Sales Budget Prices/ Budgeted Sales at Full Capacity × 100 

                                         = Rs 1,090,000 /Rs 1,350,000 × 100 

                                         = 80.74 % 

 

(2)    Segregation of Fixed & variable Cost Element from Semi-variable Overhead 

Variable Overhead = overhead at full capacity – overhead at 75% capacity / Difference in 

activity level 

                                                    = Rs 365,000 – Rs 323,750 / 25 

                                                    = Rs 1,650 

    Fixed Overhead = Total Other Overheads at 100% Level – Variable Overheads at 100% level 

                                                    = Rs 365,000 – (Rs 1650 × 100) 

                                                    = Rs 200,000 
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Flexible Budget at 80.74% Activity Level 

                                                                                                                            (Amount in Rs) 

Sales 
Less: 
Direct Material (Rs 425,000 × 80.74 % ) 
Direct Labour (Rs 185,000 × 80.74 % ) 
Variable Overheads (Rs 215,000 × 80.74%) 
Semi- variable Overheads 
Variable Cost (Rs 1650 × 80.74%) [W.N.-2] 
Fixed Cost [W.N.-2] 
                                                                                                           Profit 

         10,90,000 

 

           3,43,148 

           1,49,370 

           1,73,593 

 

           1,33,222 

         2,00,0000 

              90,667 
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Standard Costing 

Q. (14) SIGMA Ltd. Operates a system of standard costing in respect of one of its products 

which is manufactured within a single cost centre, the following information is available: 

For one unit of product the standard material input is 20 litres at a standard price of Rs 2 per 

litre. The standard wage rate is Rs 6 per hour and 5 hours are allowed to produce one unit. 

Fixed production overhead is absorbed at the rate of 100 % of direct wages cost. 

 During the month just ended the following occurred – 

Actual Price (paid for material purchased)   1.95 per litre 

Total Direct Wages Cost   1,56,000 

Fixed Production Overhead    1,58,000 

 

Variance       Favourable (Rs)           Adverse (Rs) 

Direct Material Price             8,000                  - 

Direct Material Usage                 -               5,000 

Direct Labour Rate                 -               5,760 

Direct Labour Efficiency            2,760                  - 

Fixed Production Overheads Expenditure                 -               8,000 

 

Calculate the following for the month- 

(i) Budgeted output in units. 

(ii) Number of litres purchased. 

(iii) Number of litres used above standard allowed. 

(iv) Actual units produced. 

(v) Actual hours worked. 

(vi) Average actual wage rate per hour. 

 

Solution: 

Budgeted output in units: 

Fixed Overhead Expenditure Variance = Budgeted Fixed Overheads – Actual Fixed Overheads 

                     Rs 8,000(A)                      = Budgeted Output × (Rs 6 × 5 hrs.) – Rs 158,000 

  Budgeted Output                                 = 5,000 units 

Number of litres purchased: 

Material Price Variance                        = Actual Quantity × (Std. Price – Actual Price) 

Rs 8,000 (F)                                         = No. of litres purchased × (Rs 2 – Rs 1.95) 
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No. of litres purchased                         = 160,000 litres 

Number of litres used above standard allowed: 

Material Usage Variance                     = Standard price × (Standard Quantity – Actual Quantity) 

Rs 5,000 (A)                                        = Rs 2 × (Standard Quantity – 1,60,000 litres) 

Standard Quantity                               = 157,500 litres 

No. of litres above Standard                = 160,000 litres – 157,500 litres 

                                                             = 2,500 litres 

Actual units produced: 

Labour Cost Variance                          = Rate Variance × Efficiency Variance 

                                                             = Rs 5,760 (A) + Rs 2,760 (F) 

                                                             = Rs 3,000 (A) 

Labour Cost Variance                             = Standard Cost – Actual Cost 

Rs 3,000 (A)                                           = Actual Output × (Rs 6 × 5 hrs.) – Rs 156,000 

Actual Output                                         = 5,100 units 

Actual hours worked: 

Labour Efficiency Variance                    = Standard Rate × (Standard Hours – Actual Hours) 

Rs 2,760 (F)                                           = Rs 6 × (5,100 units × 5 hrs. – Actual Rate) 

Actual Hours                                          = 25,040 hrs. 

Average actual wage rate per hour: 

Labour Rate Variance                           = Actual Hours × (Standard Rate – Actual Rate) 

Rs 5,760(A)                                           = 25,040 hrs × (Rs 6 – Actual Rate) 

Actual Rate                                            = Rs 6.23 per hour 
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Assignment Problem-Cost Minimization 

Q. (15) A BPO company is taking bids for 4 routes in the city to ply pick-up and drops cabs. 

Four companies have made bids as detailed below- 

                                                               Bids for Routes (Rs) 

Company/Routes            R1             R2           R3            R4 

         C1        4,000          5,000             -             - 

         C2            -          4,000             -         4,000 

         C3        3,000              -        2,000             - 

         C4            -              -        4,000         5,000 

 

Each bidder can be assigned only one route. Determine the minimum cost that the BPO should 

incur. 

Solution: 

Step: 1 

Reducing minimum from each column element (figure in „000s)- 

           R1             R2            R3            R4 

C1           1             1             -            - 

C2           -             0             -            0 

C3           0             -            0            - 

C4           -             -            2            1 

 

Step: 2 

Reducing minimum from each row element (figure in „000s)- 

            R1             R2            R3           R4 

C1             0              0             -            - 

C2             -              0             -            0  

C3             0              -             0            - 

C4             -              -             1            0 

 

Step: 3 

Draw the minimum number of lines to cover all zeros. 

           R1           R2             R3        R4     

       C1 0 0 -            - 

       C2 - 0 -            0  

       C3 0 - 0            - 

       C4        - - 1            0 
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The minimum number of lines covering all zeros is 4 which is equal to the order of the matrix, 

hence, the above matrix will give the optimal solution. Specific assignments in this case are as 

shown below: 

             Company                    Route                     (Rs) 

                  C1                     R1                   4,000 

                  C2                     R2                   4,000 

                  C3                     R3                   2,000 

                  C4 
                   

                    R4                   5,000 

                  Total                 15,000 

 

The minimum cost is Rs 15,000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.auditnca.com

www.auditnca.com


 

 

 

Simulation 

Q (16)   ABC Co-operative Bank receives and disburse different amount of cash in each month. 

The bank has an opening cash balance of Rs 15 crores in the first month. Pattern of receipts 

and disbursements from past data is as follows: 

                      Monthly Cash Receipts             Monthly Cash Disbursements 

          (Rs in Crores)         Probability        (Rs in Crores)         Probability 

                 30            0.20               33             0.15 

                42            0.40               60             0.20 

                36            0.25               39             0.40 

                99            0.15               57             0.25 

 

Simulate the cash position over a period of 12 months. 

Required: 

(i) Calculate probability that the ABC Cooperative Bank will fall short in payments. 

(ii) Calculate average monthly shortfall. 

(iii) If ABC bank can get an overdraft facility of Rs 45 crores from nationalized banks. What is 

the probability that they will fall short in monthly payments? 

Use the following sequence (row-wise) of paired random numbers. 

1778 4316 7435 3123 7244 4692 5158 6808 9358 5478 9654 0977 

Solution: 

Random No. Coding 

         Monthly Cash Receipts (Rs Crores)    Monthly Cash Disbursements (Rs Crores) 

   Cash Probability Cumulative   R.N    Cash Probability Cumulative   R.N 

     30       0.20     0.20 00-19      33     0.15      0.15 00-14 

    42      0.40     0.60 20-59      60     0.20      0.35 15-34 

    36      0.25     0.85 60-84      39     0.40      0.75 35-74 

    99      0.15     1.00 85-99      57     0.25      1.00 75-99 
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Simulation Sheet 

 
Month 

Opening            Receipt    Total           Payment Closing 

(Rs in 
Crores) 

Random 
Numbers 

(Rs in 
crores) 

(Rs in 
Crores) 

Random 
Numbers 

(Rs in 
Crores) 

(Rs in 
Crores) 

      1      15      17      30       45       78      57     (12) 

      2     (12)      43      42       30       16      60     (30) 

      3     (30)      74      36       06       35      39     (33) 

      4     (33)      31      42       09       23      60     (51) 

      5     (51)      72      36      (15)       44      39     (54) 

      6     (54)      46      42      (12)       92      57     (69) 

      7     (69)      51      42      (27)       58      39     (66) 

      8     (66)      68      36      (30)       08      33     (63) 

      9     (63)      93      99       36       58      39     ( 3 ) 

     10      ( 3)      54      42       39       78      57     (18) 

     11     (18)      96      99       81       54      39       42 

     12      42      09      30       72       77      57       15 

  

(i) In 12 months, the bank falls Short of cash in 10 months to meet payment. 

    Thus, probability of shortfall is 0.83 (10/12). 

 

(ii) Total shortfall of Rs 399 Crores over 10 months. 

     Average monthly Shortfall during 10 months is Rs 39.9 Crores. 

 

(iii) With an Overdraft Facility of Rs 45 Crores there will be a Shortfall in 5 months (4, 5 , 6,7,8). 

      Therefore, Probability will be 0.42 (5/12). 
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Learning Curve 

Q (17) Marketing manager of Amway Ltd. has conducted a market research on the price-
demand relationship for its consumer durable product „Leo-9‟. Leo-9 is a recently launched 
product.           
The price-demand pattern will be as follows: 
 

                      Price per unit (Rs)                           Demand (units) 

                              11,100                                 1,000 

                              10,700                                 2,000 

                                9,600                                 3,000 

                                8,700                                 4,000 

 

Leo-9 is produced in batches of 1,000 units. Production manager of Amway Ltd. has also 

researched and studied the production pattern and has believe that 50% of the variable 

manufacturing cost would have learning and experience curve effect. This learning & 

experience curve effect will be continued up to 4,000 units of production at a constant rate. But 

after 4,000 units of production, unit variable manufacturing cost would be equal to the unit cost 

at the 4th batch. The manufacturing unit cost of the first batch will be Rs 4,400 of which only 

50% is subjected to learning and experience curve effect. The average unit variable cost of all 4 

batches will be Rs 4,120. 

Required: 

(i) Calculate the rate of learning that has been expected by the Production manager. 

(ii) Calculate the price at which Amway Ltd. should sell the Leo-9 in order to maximize its 

contribution. 

Note: 

Log.93 = -0.0315, log2 = 0.3010, 2‾0.147=0.9299, 3‾0.147=0.8913, 4‾0.147=0.8649 

Solution; 

(i) Variable cost per unit that will be affected by learning and experience curve is Rs 2,200 (Rs 

4,400 – 50% of Rs 4,400). 

Let „r‟ be the learning curve rate. 

                     No. of Batch (x)        Cumulative Average Cost per unit (y) 

                                1                                 2,200 

                                2                                 2,200 r 

                                4                                 2,200 r2 

  

If 2,200 r2 = Rs 1,920 (Rs 4,120 – 50% of Rs 4,400) 

 r2                                                          = 0.8727 

 r                                                            = 0.934 

Therefore, Learning Curve Effect          = 93% (rounded off) 
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(ii) Calculation of Optimum Price 

Price per 
unit (Rs) 

Demand           
(units)   

Variable 
Cost per 
unit* 
[W.N] 
(Rs) 

Variable  
Cost ** 
Per unit 
(Rs) 

Total  
Variable  
Cost 
Per Unit 
(Rs) 

Contribution 
Per unit 
(Rs) 

Total  
Contribution 
(Rs) 

11,100.00 1,000 2,200.00 2,200.00 4,400.00 6,700.00  6,700,000 

10,700.00 2,000 2,046.00 2,200.00 4,246.00 6,454.00 12,908,000 

  9,600.00 3,000  1,960.86 2,200.00 4,160.86 5,439.14 16,317,420 

  8,700.00 4,000 1,902.78 2,200.00 4,102.78 4,597.22 18,388,880 

 

(*) This represents variable cost part which is affected by the learning and experience curve 

effect. 

(**) This represents variable cost part which is not affected by the learning and experience curve 

effect. 

Working Note [W.N] 

Variable Cost per unit 

 

Output in Batches (x) Average Cost of the First 
Unit (a) 

X‾0.1047 Cumulative Average Cost 
per unit (y) 

1 2,200 1.0000 2,200.00 

2 2,200 0.9299 2,046.00 

3 2,200 0.8913 1,960.86 

4 2,200 0.8649 1,902.78 

  

            y     =     axⁿ  

        Where, 

            y                                               =     Cumulative average unit costs 

            a                                               =     Average cost of the first unit 

            x                                                 =    Cumulative number of batches 

            n                                                =      Log of learning ratio ÷ Log of 2 

                                                              =      log 0.93 ÷ log 2 

                                                              =      -0.0315 ÷ 0.3010 

                                                              =       -0.1047 
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Linear Programming-Primal & Dual 

(18) Find the dual problem for the following: 

       Minimize 

       Z = 2x1 – 3x2 + 4x3 

       Subject to the Constraints 

                 3x1 + 2x2 + 4x3 ≥ 9 

                 2x1 + 3x2 + 2x3 ≥ 5 

                 7x1 – 2x2 – 4x3 ≤ 10 

                 6x1 – 3x2 + 4x3 ≥ 4 

                 2x1 + 5x2 – 3x3 = 3 

                 X1, x2, x3 ≥ 0       

Solution: 

Primal   

Minimize   Z = 2x1 – 3x2 + 4x3 

Subject to the Constraints 

                 3x1 + 2x2 + 4x3 ≥ 9 

                 2x1 + 3x2 + 2x3 ≥ 5 

                -7x1 + 2x2 + 4x3 ≥ -10 

                 6x1 – 3x2 + 4x3 ≥ 4 

                 2x1 + 5x2 – 3x3 ≥ 3 

                -2x1 – 5x2 + 3x3 ≥ -3 

                          X1, x2, x3 ≥ 0 
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Dual 

Maximize  

               Z= 9y1 + 5y2 – 10y3 + 4y4 + 3y5 – 3y6 

Subject to Constraints 

               3y1 + 2y2 – 7y3 + 6y4 + 2y5 – 2y6 ≤ 2 

               2y1 + 3y2 + 2y3 – 3y4 + 5y5 – 5y6 ≤ -3 

               4y1 + 2y2 + 4y3 + 4y4 – 3y5 + 3y6 ≤ 4 

                                      y1, y2, y3, y4, y5, y6 ≥ 0 

By substituting y5 – y6 = y7 the dual can alternatively be expressed as: 

Maximize  

               Z= 9y1 + 5y2 – 10y3 + 4y4 + 3y7 

Subject to Constraints 

               3y1 + 2y2 – 7y3 + 6y4 + 2y7 ≤ 2 

              -2y1 – 3y2 – 2y3 + 3y4 – 5y7 ≥ 3 

               4y1 + 2y2 + 4y3 + 4y4 – 3y7 ≤ 4 

                                       y1, y2, y3, y4 ≥ 0, y7 unrestricted in sign. 
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Just in Time 

Q.19 (a) X Ltd. is considering JIT implementation in 2014. The company‟s annual demand for 

product XJ-200, a surgical scalpel, is 20,000 units. If company implements JIT, the purchase 

price of the scalpal is expected to increase from Rs. 10 to Rs 10.05 because of frequent 

deliveries by Morrison Manufacturing, Inc. Morrison enjoys a sterling reputation for quality and 

reliability. Ordering cost will remain at Rs. 5 per order. However, the annual number of orders 

placed will be 200 instead of the current 20.As a result of frequent ordering, Company‟s order 

size will decrease proportionally. Company‟s required rate of return on investment is 20%. Other 

carrying Costs (insurance, materials handling and so on) will remain at Rs. 4.50 per unit. 

Currently Hardesty has no stock out costs. Lower inventory levels from implementing JIT will 

lead to Rs. 3 per unit stock out costs on 100 units during the year. 

Required: Calculate the estimated dollar savings (Loss) for X Ltd. from the adoption of JIT 

purchasing. 

Solution: 

                                      Statement of Comparative Cost (Relevant Cost) 

             Particulars         Present System Rs.            JIT System Rs. 

Purchase Cost 
Ordering Cost 
Storage Cost 
Storage Out Cost 
Opportunity Cost 

2,00,000 (10 × 20,000) 
        100 (5 × 20) 
     2,250 (4.50 × 500) 
                     _ 
     1,000  

2,01,000  (10.05 × 20,000) 
     1,000  (5 × 200) 
        220  (4.5 × 50) 
        300  (3 × 100) 
       100.50 

   2,03,350      2,02,625.50 

 

Decision: It is better to implement Just in Time due to cost saving Rs. 724.50 (203,350 – 

202,625.50) 

Working Note: 

               Particulars               Present           JIT Analysis 

Purchase Cost 
Order 
Required (unit) 
Order size 
Average Stock 
Carrying Cost 
Working capital blocked 
opp. Cost on WC blocked 
 

                      10 
                      20 
               20,000 
                 1,000 
½ × 1,000 = 500 
                     4.5 
5,000 (500 × 10) 
1,000 (5,000 × 20%) 

                    10.05 
                       200 
                  20,000 
                       100 
        ½ × 100 = 50 
                        4.5 
502.5 (50 × 10.05) 
100.50 (502.5 × 20%) 
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Total Quality Management 

Q.19 (b) A Company manufactures a single product, which requires two components. The 

Company purchases one of the components from two suppliers: X Ltd. and Y Ltd. The price 

quoted by X Ltd. is Rs. 180 per hundred units of the components and it is found that on an 

average 3% of the total receipts from the suppliers is defective. The corresponding quotation from 

Y Ltd is Rs. 174 per hundred units, but the defective would go up to 5%. If the defective are not 

detected, they are utilized in production causing a damage of Rs. 180 per 100 units of the 

component. 

        Preventive Maintenance: A 

        . Supplier evaluation cost 

        . Extra Inspection cost 

        . Extra Maintenance cost 

         . Design cost 

         Breakdown maintenance: B (Appraised cost) 

         . Normal inspection cost of material, machine and labour Internal Failure cost: C 

         . Cost of downgraded units 

         . Cost of verification work 

         . (Repair/Rework) 

         External Failure: D 

         . Cost of Specification cost goods (Pre-replacement goods) 

         . Warranty cost 

         . Customers support cost 

         . Product liability claim (penalty cost) 

The Company intends to introduce a system of inspection for the components on receipt. The 

inspection cost is estimated at Rs. 24 per 100 units of the components. Such inspection will be 

able to detect only 90% of the defective components received. No payment will be made for 

components found to be defective in inspection. 

Required: 

       1. Advise whether inspection at the point of receipt is justified? 

       2. Which of the two suppliers should be asked to supply? Assume total requirement is 10,000  
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           units of the components. 

 

Solution: 

                                                      Statement of Comparative Cost 

                                                               (Without inspection) 

                Particulars                 X Limited                Y Limited 

Requirements (Units) 
Defective @ 3% / 5% 
Good Units 
Purchase Units 
 
Damage cost 
 
Total cost 
Cost per good unit 

                    10,000 
                       (300) 

                   10,000 
                      (500) 

                      9,700                       9,500 

                    18,000 
 (180/100 × 10,000) 
                         540 
      (180/100 × 300) 

                   17,400 
(174/100 × 10,000) 
                        900 
      (180/100 × 500) 

                    18,540                     18,300 

       1.911 
 (18,540/9,700) 

      1.926 
   (18,300/9,500) 

 

                                                       Statement of Comparative Cost 

                                                                    (With inspection) 

 

             If inspection                 X Limited                Y Limited 

Quantity requirement (Units) 
Defective Exist (Units) 
Defective traced (Units) 
Defective not traced (Units) 
Purchase Cost 
Inspection Cost 
Damage Cost 
Total Cost 
Units  
Cost per unit 

10,000 
300 (3% × 10,000) 
270 (90% × 300) 
30 (300 – 270) 
(180/100 × 9,730) = Rs.17,514 
(24/100 × 10,000) = Rs.2,400 
(180/100 × 30) = 54 
Rs. 19,968 
9,700 
Rs. 2.05 

10,000 
500 
450 
50 
(174 × 100 × 9,550) = Rs. 16,617 
(24/100 × 10,000) = Rs.2,400 
(180/100 × 50) = Rs.90 
Rs. 19,107 
9,500 
Rs. 2.011 

 

Therefore, it will be better not to introduce inspection activity because inspection cost is higher 

than the cost of damage. Further, we can say it is better to purchase from X Ltd. supplier. 
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Key factor 

(20) A Company produces three products from an imported material. The Cost Structure per unit 

of the products are as under: 

                                                  Product 

            A 
           Rs. 

                B 
               Rs. 

                 C 
                Rs. 

Sales value  
Direct Material 
Direct wages Rs. 6 per hour 
Variable Overheads 

          200 
            50 
            60 
            30 
 

              300 
                80 
              120 
                60 
 

               250 
                 60 
               108 
                 54 

 

Out of Direct Material 80% is of the imported material @ Rs. 10 per kg. 

Prepare a statement showing comparative profitability of the three products under the following 

scenarios. 

(i) Imported Material is in restricted supply. 

(ii) Production Capacity is limiting factor. 

(iii) When maximum sales potential of products A and B are 1,000 units each and that of product 

„C‟ is 500 units for specific requirement, availability of imported material is restricted to 10.000 kgs 

per month, how the profit could be maximized? 

Solution: 

                                                       (i) Statement of Profitability 

        Particulars         Product A          Product B         Product C 

A. sales Value P.U. (Rs): 
B. Direct Material (Rs.) 
    Direct wages (Rs.)  
 
    Variable Overheads (Rs.) 
    Total Variable Cost (Rs.): 
C. Contribution P.U. (Rs.): [A-B] 
D. P/V Ratio: (C/S × 100) 
E. Contribution per kg. of 
     Imported Material (Rs.) 
F. Contribution per hour of production 
     (Rs.) 

            200               300               250 

              50 
              60 
     (10 hrs. × 6) 
              30 
            140 
              60 
              30% 
 
              15 
 
               6 
  (Rs.60/10 hrs.) 
 

                80 
              120 
 Rs. (20 hrs. × Rs.6) 
                60 
              260 
                40 
           13.33% 
  
             6.25 
 
                2 
   (Rs. 40/20 hrs.) 

            60 
          108 
 (18 hrs. × Rs.6) 
            54 
           222 
            28 
          11.2% 
 
         5.83 
 
           1.6 
  (Rs.28/18 hrs.) 

 

(i) When imported material is in restricted supply then product „A‟ is most profitable as its 

contribution per kilogram is maximum. 

 

(ii) Even when production capacity is limited, product „A‟ is the most profitable one. 
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                                        (iii) Statement for Maximized Profit 

Particulars  Product A  Product B  Product C 

Maximum sales (units) 
Requirement of imported material per unit (kg) 
Total requirement of imported material for maximum sales (kg) 
Contribution per kg (Rs.) 
For maximizing profit 10,000 kg of imported material is to be 
used for manufacturing those products where contribution per kg  
is maximum. 
But 500 units of C must be produced to meet  
Specific requirement. Hence the material utilized will be (kg) 
No. of units 
Maximum profit (Rs.) 
 

1,000 
4 

4,000 
15 
 

4,000 
 
 
 

1,000 
60,000 

1,000 
6.4 

6,400 
6.25 

 
3,600 

 
 
 

562 
22,480 

500 
4.8 

2,400 
5.83 

 
2,400 

 
 
 

500 
14,000 

 

Working Note: 

Value of imported and indigenous material and quantity of imported material consumed P.U. 

                                Products        A         B        C 

Value of imported material P.U. (Rs.) 
Value of indigenous material P.U. (Rs.) 
Quantity of imported material consumed P.U. (kg) 

      40 
      10 
       4 
 

       64 
       16 
       6.4 
 

      48 
      12 
     4.8 
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Linear Programming (Formulation) 

Q 21(a) A mutual Fund Company has Rs.20 Lakhs available for investment in Government Bonds, blue 
chip stocks, speculative stocks and short term deposits. The annual expected return and risk 
factor are given below: 

Type of Investment Annual Expected Return (%) Risk factor (0 to 100) 

Government Bonds 14 12 

Blue Chip Stocks 19 24 

Speculative Stocks  23 48 

Short term deposits 12 6 

 
Mutual Fund is required to keep at least Rs. 2 Lakhs in short term deposits and not to exceed average 
risk factor of 42. Speculative stock must be at most 20% of the total amount invested. How should 
mutual fund invest the funds so as to maximize its total expected annual return? Formulate this as a 
Linear Programming problem. 
 
Solution  

Assumed that amount invested in 

Government Bond=X1 

Blue Chip Stock=X2 

Speculative Stock=X3 

Short Term deposit=X4 

The objective is to maximize returns 

Max Z=O.14X1+0.19X2+0.23X3+0.12X4 

Subject to X1+X2+X3+X4≤200,000 

X4≥200,000 

Average Risk=Sum of (Amount Invested * Risk)/Sum of amount invested 
12X1+24X2+48X3+6X4/X1+X2+X3+X4≤42 
Or 12X1+24X2+48X3+6X4≤42(X1+X2+X3+X4) 
Or -30X1-18X2+6X3-36X4≤0 
X3≤0.20(X1+X2+X3+X4) 
-0.20X1-0.20X2+0.80X3-0.20X4≤0 
Finally 
MaxZ=O.14X1+0.19X2+0.23X3+0.12X4 
Subject to 
X1+X2+X3+X4≤200,000 
X4≥200,000 
-30X1-18X2+6X3-36X4≤0 

-0.20X1-0.20X2+0.80X3-0.20X4≤0 

X1, X2, X3, X4≥0 

 

www.auditnca.com

www.auditnca.com


 

 

 

Q 21(b) Write a brief note on ‘responsibility centers’.  
 
Answer: 
Responsibility center is defined as a unit of function of an organization which is headed by a 

manager having direct responsibility for its performance. The types of responsibility centers that can 

be established for the purpose of management control are described below. 

i) Cost center: A cost center is a smaller segment of activity for which costs can be accumulation. 
The responsibility of cost center is restricted to the costs only. Cost centers are the segments of a 
firm which provide services to departments. All the production centers and service centers of a 
manufacturing firm are treated as cost centers.  
 

ii) Revenue center: The revenue center is a smaller segment of activity for which only revenues are 
accumulated. A revenue center is a part of the organization whose manager is primarily 
responsible for the generation of sales and revenues. The manager of a revenue center does not 
have control over the investment in assets or the cost of manufacturing a product but may have 
control over some of the expenses related to the marking of the products. 
 

iii) Profit center: A profit center is a segment of activity for which both the costs and revenues are 
accumulated. One of the primary objectives of a profit center is to maximize the profit of the 
center.  
 

iv) Investment center: An investment center is a segment of activity which is responsible for both the 
profit and investment. The objective of an investment center is to maximize the return on 
investment of the center.  
 

v) Contribution center: A contribution center is a segment of activity for which both revenues and 
variable costs are accumulated. The primary objective of a contribution center is to maximize the 
contribution of the center. The expenditure of a contribution center is reported on a marginal or 
direct cost basis. 
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Activity Based Costing 

Q.22 PQR Ltd manufactures four products namely A, B, C and D using the same plant and process. The 
following information relates to production period October 2013: 

Product A B C D 

Output in units 1440 1200 960 1008 

Cost per unit:     

Direct materials Rs 42 Rs 45 Rs 40 Rs 48 

Direct Labour Rs 10 Rs 9 Rs 7 Rs 8 

Machine hours/unit 4 3 2 1 

 
The four products are similar and are usually produced in production runs of 48 units per batch and are 
sold in batches of 24 units. Currently, the production overheads are absorbed using machine hour rate. 
The production overheads incurred by the company for the period October 2012 are as follows: 
 

Particulars Rs 

Machine Department costs(rent, depreciation and supervision) 126,000 

Set-ups cost 40,000 

Store receiving costs 30,000 

Inspection 20,000 

Material handling & dispatch 5,184 

 
During the period October 2012, the following cost drivers are to be used for allocation of overheads 
cost: 

Cost     Cost driver 

Set up Costs    Number of production runs (batches) 
Store receiving    Requisitions Raised 
Inspection    Number of production runs (batches) 
Material handling and dispatch  Orders executed 

It is also determined that 

1. Machine department Costs should be apportioned among set ups, stores receiving and 
inspection activities in proportion of 4:3:2. 

2. The number of requisitions raised on stores is 50 for each product. The total number of material 
handling and dispatch orders executed during the period are 192 and each order being for a 
batch size of 24 units of product. 
 
Required: 
 

1. Calculate the total cost of each product, if all overheads costs are absorbed on machine-
hour rate basis. 

2. Calculate the total cost of each product using activity based costing. 
3. Comment briefly on as how an activity based costing might benefit PQR Ltd. 
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Solution: 

(a) Absorption of overheads on machine hour rate 
Step 1: Overhead Rate=Total Overhead Cost/Total Machine Hours=Rs 221,184/12,288=Rs 18 per 
machine hour 
Step 2: Statement of Total cost assuming absorption of overheads on Machine Hour Rate basis 
 

Particulars A B C D 

A.Output (Units) 1440 1200 960 1008 

B. Direct materials (Rs) 42  45  40  48 

C. Direct labour (Rs)  10  9  7  8 

D. Machine Hours 4 3 2 1 

E. Overheads @Rs 18/hr.(Rs 18 XD) 72 54 36 18 

F. Total cost/unit Rs.(B+C+E) 124 108 83 74 

G. Total Cost (Rs.)[AXF] 178,560 129,600 79,680 74,592 

 
(b) Absorption of Overheads using Activity Based Costing 

Step1: Calculation of Cost driver rate  
Set up Cost=Total Set up cost (Refer working note)=Rs 96,000/96=Rs 1,000 
         Total Number of production runs 
 
Stores receiving Cost=Store receiving cost (Refer working note)=Rs 72,000/200=Rs 360 
             Total number of store requisitions 
 
Inspection Cost= Inspection cost (Refer working note) =Rs 48,000/96=Rs 500 
  Total number of production runs 
 
Material handling and dispatch cost= Material handling and dispatch cost =Rs 5,184/192=Rs27 
             Number of orders executed 
 
Step2: Calculation of total overheads of each products using Activity Based Costing 
 

Particulars A B C D Total 

A.Output (Units) 1440 1200 960 1008 4,608 

B. No. of Production runs 30 25 20 21 96 

C. No. of stores requisitions 50 50 50 50 200 

D. No. of orders executed 60 50 40 42 192 

E. Total Set up Cost @ Rs 1,000 30,000 25,000 20,000 21,000 96,000 

F. Total Store receiving cost @ Rs 360 18,000 18,000 18,000 18,000 72,000 

G. Total Inspection Cost@ Rs 500 15,000 12,500 10,000 10,500 48,000 

H. Total mat handling & dispatch cost@ Rs 27 1,620 1,350 1,080 1,134 5,184 
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Step2: Statement showing total cost of each products using Activity Based Costing 
 

Particulars A B C D 

A.Output (Units) 1440 1200 960 1008 

B. Direct materials (Rs) 60,480 54,000 38,400 48,384 

C. Direct labour (Rs) 14,400 10,800 6,720 8064 

D. Set up Cost 30,000 25,000 20,000 21,000 

E. Store receiving 18,000 18,000 18,000 18,000 

F. Inspection Cost 15,000 12,500 10,000 10,500 

G. Material handling & dispatch cost 1,620 1,350 1,080 1,134 

H. Total Cost 139,500 121,650 94,200 107,082 

 
Working Note: 
Apportionment of Machine Department cost in ratio (4:3:2) 
 

 Machine 
department  
costs 

Setup costs Store 
receiving 
cost 

Inspection Material 
handling and 
dispatch 

Costs Rs 126,000 40,000 30,000 20,000 5,184 

Apportionment 
of Machine 
Department 
Cost 

(126,000) 56,000 42,000 28,000 - 

Total - 96,000 72,000 48,000 5,184 

 
Comments: 
 
The use of activity based costing gives, different product costs than what were arrived by using 
traditional costing. It can be argued that product costs using ABC are more precise as overheads 
have been identified with specific activities. 
 
 

Advance Taxation 

Questions 

1. Horizontal Pvt. Ltd. is an industry cigarette manufacturing industries. Compute the tax 

liability including interest and penalty payable by the company on the basis of the following 

information for the income tax year 2070/71.      

 

 Sales as per ledger Rs. 350 million 

 Sales as per Vat Statement Rs. 525 million 

 Opening stock of raw material Rs. 15 million 

 Cost of Raw material purchase  including transportation Rs. 150 million 

 Interest on trade service used for material purchase through L/C Rs. 20 million 
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