
 

 

Pricing Decision 

 

Question No. 1 

A Company has two divisions, viz. Machine division and Tractor division. The 

machine division operates at full capacity and tractor division at 50% capacity. 

Machine division produces two products, Crane shafts and Tyre rims using the 

same labour force for each product. 

The direct wage rate per production hour is Rs. 4. During the next year, its 

budgeted capacity of 36,000 direct labour hours involves a commitment to sell 

440 units of tyre rims. The balance capacity will be used for production of crane 

shafts. Consumption of material in a unit of crane shaft and tyre rim is 20 kgs and 

10 kgs respectively. 

Cost data are: 

 Crane Shafts  

(Rs. Per kg.) 

Tyre Rims 

(Rs. Per kg.) 

Direct material 

Direct wages 

38 

28 

30 

20 

The Machine division’s overheads amount to Rs. 6,48,000 per annum relating to 

crane shafts and tyre rims in proportions to other direct wages, out of this Rs. 

3,60,000 is variable overhead at full capacity. Machine division prices its products 

with 25% mark up on its total cost. If Machine division sells products to Tractor 

division then saves 4 per kg in variable cost for not incurring selling and 

distribution overhead. 

The Tractor division wishes to buy 75 units of crane shaft from Machine division 

for being processed into HOCL tractors, to be sold at Rs. 10,000 per tractor. The 

processing material and wages cost are Rs. 1,500 per tractor. Each tractor requires 

one crane shaft and sufficient demand of crane shaft also exists in normal market. 

The fixed cost amounts to Rs. 1,40,000 per annum. 

 

You are required: 

i) To calculate the cost and selling price per kg of machine division for normal 

sales. 

ii) To prepare a report showing the profitability of Machine division and Tractor 

division and company as whole for each of following situations: 

a) The Machine division transfers crane shafts at a price applicable to outside 

customers on the basis of total cost. 

b) The Machine division transfers crane shafts at a price based on total cost less 

credit for selling and distribution expenses of Rs. 4 per kg, which will not be 

incurred in respect of sale of Tractor division. 16 

 

 Answer to Question No. 1: 

Total overheads per year 

Less: Variable overheads 

Rs. 648,000 

Rs. 360,000 

Fixed overheads per year 288,000 

Variable overheads per hour = 3,600,000/36,000 = Rs. 10. 

Fixed overheads per hour = 288,000/36,000 = Rs. 8 
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i) Cost and selling price per kg of product of Machine division for normal sales. 

 Crane Shafts Tyre Rims 

Direct materials 

Direct wages 

Variable overheads (10 × 7) 

                                (10 × 5) 

38 

28 

70 

 

30 

20 

 

50 

Total Variable cost 136 100 

Fixed cost 56 40 

Total cost 

Add: mark up (25%) 

192 

48 

140 

35 

Selling price 240 175 

 

ii) Committed production of tyre rims of 4,400 kg (440 × 10) would involve 

labour hours of 22,000 (4,400 × 5). The balance hours are available for production 

of crane shafts 14,000 (36,000 – 22,000). 

Production of crane shafts = 14,000/7 = 2,000 kg. 

No. of crane shafts transfer to Tractor division consume 1,500 kg (75 × 20) and 

balance 500 kg (25 crane shafts) are sold in normal market. 

 

a) Profitability statement of both division and company as a whole. 

 

Machine division (Rs.) Tractor division (Rs.) 

Sales: 

Crane shafts 2,000 × 240 

 

480,000 

Sales HOCL 

75 × 8,000 

 

600,000 

Tyre rims 4,000 × 175 770,000   

Total sales 1,250,000 Variable cost:  

Variable cost: 

Crane shafts to Tractor division 

1,500 × 132 

 

 

198,000 

Transfer from Machine 

Division 1,500 × 240 

Processing of material and 

labour 1,500 × 75 

 

360,000 

 

112,500 

Normal market 500×136  

68,000 

Total variable cost 

Fixed cost 

472,500 

140,000 

Tyre rims 4,400 × 100 440,000 Total cost 612,500 

Total variable cost 706,000 Loss (12,500) 

Fixed cost 8 × 36,000 288,000   

Total cost 994,000   

Profit 256,000   

Overall profit of the company Rs. 256,000 – 12,500 = 243,500 

 

b.  

Transfer price based on total cost after adjustment for selling expenses. 

Machine division Rs. Tractor division Rs. 

www.auditnca.com

www.auditnca.com


 

 

Sales: 

Crane shafts 1,500 × 236 

Normal market 500× 240 

 

354,000 

120,000 

Sales HOCL 

75 × 8,000 

 

750,000 

 

Tyre rims 4,000 × 175 770,000 Variable cost: 

Transfer from Machine 

division 1,500 × 236 

Processing of material 

and labour 

 

 

354,000 

 

112,500 

Total sales 1,244,000 

Variable cost: 

Crane shafts to Tractor 

division 1,500 × 132 

 

 

198,000 

Normal market 

500×136 

 

68,000 

Total variable cost 

Fixed cost 

466,500 

140,000 

Tyre rims 4,400 × 100 440,000 Total cost 606,500 

Total variable cost 706,000 Profit 143,500 

Fixed cost 8 × 36,000 288,000   

Total cost 994,000   

Profit 250,000   

Overall profit of the company  = Rs. (250,000 + 143,500) 

= Rs. 393,500 

 

Option (b) is more profitable as its give higher profit to company. 
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Cost Concept and Decision Making 

 

Question No. 2 

X Ltd. is having plant where jobs are carried out. A customer has approached 

them for a job. The estimating department has spent 100 hours on work in 

connection and they have incurred traveling expenses Rs. 12,000 in connection 

with a visit to customer factory. The cost estimation worked out as under:- 

 

 Particulars  (Rs.) 

1. Steel Sheets 25,000 kg. @ Rs. 30 per kg. 750,000 

2. Steel Rods 5,000 kg. @ Rs. 20 per kg. 100,000 

3. Bearings, hardware items etc. 150,000 

4. Employee Cost  

 Monthly rated Grade A labour 2,000 hrs @ Rs. 20 per 

hour 

40,000 

 Monthly rated Grade B labour 3,000 hrs @ Rs. 16 per 

hour 

48,000 

5. Overheads  

 Fabrication Shop 2,500 hours @ 40 per hour 100,000 

 Welding Shop 1,500 hours @ 80 per hour 120,000 

6. Estimating Department (Fixed departmental cost)  

 100 hrs @ 30 per hrs. 3,000 

 Traveling expenses 12,000 

7. Planning department 500 hrs. @ 40 per hours  

(Fixed department cost) 

20,000 

 Total 1,343,000 

 

 The following information has been brought together. 

1. Steel sheets are regular stock item. The stock holding is more than sufficient for 

this job. The material is currently held as an average cost of Rs. 30 per kg. but 

current cost of replacement is Rs. 25 per kg. 

 

2. The Steel Rods were purchased five years back at Rs. 20 per kg. This material is 

already declared as Non Moving item. Present price is Rs. 32 but the resale value 

is Rs. 25 per kg. or can be substituted for Alloy Steel Rods, which are presently 

costing Rs. 35 per kg. 

 

3. The labour force is always moved from job to job depending on urgency. It is 

likely that the above job if we accepted will have to be done by Grade A workers 

alone. 

 

4. The fabrication shop is working at full capacity and treated as profit centre. 

Transfer price of Rs. 40 per hour is used for charging to other departments. The 

fabrication shop also does job for outsider at Rs. 50 per labour hour. There is 

steady demand for outside customers for the use of these facilities. The transfer 
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price of welding department is Rs. 80. The transfer prices are calculated as 

follows:- 

 

Particulars Fabrication Welding 

Variable cost 14 32 

Department fixed cost 12 40 

Profit 14 8 

Transfer price in Rs. 40 80 

 

You are required to restate the cost estimates by using opportunity cost approach, 

giving reason for each of the revised figures. Comment about acceptance of the 

job. 

 

Answer to Question No. 2 

 

Revised Cost Statement of X Ltd. 

S.N. Particulars Rs. Reasons 

1. 

 

Steel Sheets 

25,000 kg @ Rs. 25 per 

kg 

625,000 This material is regularly used item therefore 

old price is not relevant. Hence, current 

replacement cost is considered. 

2. Steel Rods 

5,000 kg @ Rs. 35 per kg 

175,000 This material will be sold if not used for this 

job. Hence, present resale price or 

substitution cost is relevant (Rs. 35 or Rs. 25 

whichever is higher is considered). 

3. Bearing & Hardware 150,000 Relevant cost 

4. Employee Cost Nil Wages of monthly rated workers are fixed 

cost, which are not relevant for the decision. 

5. Fabrication Shop 

2,500 hrs @ Rs. 50 per hr 

125,000 Fabrication shop is profit centre and is 

working at full capacity. There is steady 

demand for its facilities at Rs. 50 per hour 

and it is relevant for this decision. 

6. Welding Shop 

1,500 hrs @ Rs. 32 per hr 

48,000 Only out-of-pocket cost, i.e., the variable 

cost of Rs. 32 per hour is considered. 

7. Estimating Department Nil Sunk Cost 

8. Planning Department Nil Sunk Cost 

 Total 1,123,000  

 

Conclusion: X Ltd. should accept the job 

 

Marginal Costing 

 

Question No. 3 

Technology Limited manufactures two products, tape recorders and electronic 

calculators and sells them nationally to wholesalers and retailers. The Technology 
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management is very pleased with the company's performance for the current 

financial year. Projected sales through December 31, 2015 suggest that 60,000 

tape recorders and 95,000 electronic calculators will be sold this year. The 

projected earnings statement, which is given here under, reveals that Technology 

Ltd. will not meet its earnings goal of 9% of sales after taxes.  

 

Technology Limited 

Projected Earnings Statement 

For the year ended December 31, 2015 

 

 60,000 Units Tape Recorders 95,000 Units Electronic Calculator 

 Rs.  

('000 omitted) 

Per unit Rs.  

('000 omitted) 

Per unit 

Sales 90,000 1500 11,875 125 

Flexible Costs     

Material 24,000 400 2,375 25 

Labour 18,000 300 3,325 35 

Other 6,000 100 1,425 15 

Committed Cost 13,995 233.25 3,710 39.05 

Total Costs 61,995 1033.25 10,835 114.05 

Gross Margin 28,005 466.75 1,040 10.95 

 

   ('000 Omitted) 

Total Gross Margin 29,045 

(Tape Recorders & Electronic Calculators put together) 

 

Facility sustaining cost 30,000 

 

Net Income before Income tax   (955) 

 

Required: 

i. Assuming that the sales mix in the planning document is achieved, how 

many tape recorders and electronic calculator units would Technology Ltd. have 

to sell in 2015 to break-even? 

ii. What volume (Quantity) of sales is required if Technology Ltd. is to earn a 

profit in 2016 equal to 9% of sales after taxes? Technology Ltd. faces a tax rate of 

35%. 

iii. Technology Limited now allocates committed costs based on flexible labour 

costs. A study has determined that committed costs are as follows: 

(a) Supervisory cost for tape recorder production -  Rs. 600,000; 

 

(b) Supervisory cost for electronic calculates -  Rs. 3,705,000; 

 

(c) The balance of the total committed costs are proportionate to the number of 

batches of production. Technology Ltd schedules tape. Recorders for production 
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in batches of 10,000 and electronic calculators in batches of 1,000. Finally, Rs. 

3,000,000 of what was originally classified as facility sustaining cost was actually 

attributable to tape recorders, and Rs. 4,000,000 was attributable to the electronic 

calculator line. Recast the original financial statements to correct the costing 

errors due to misclassification. 

 

Answer to Question No. 3 

 

Break-even sales: 

 Tape Recorders Calculators 

Sales/unit Rs. 1,500 Rs. 125 

Less: Flexible cost per unit         800         75 

Contribution Margin/unit Rs. 700 Rs. 50 

Committed Cost 13,995,000 3,710,000 

Facility sustaining cost           =  Rs. 30,000,000  

Product mix ratio 38.71% 61.29% 

 

Weighted average contribution margin per unit 

=  Rs. 700 × 0.387096774 + 50 × 0.612903225 

= Rs. 301.6129032 

 

Break-even Point    =    
Fixed Cost

Weighted-average contribution margin per unit
  

= 
47705000

Rs. 301.6129032
  

= 158166 units 

 

Tape Recorders BESQ  =  158,166 × 0.3871  = 61,226 units 

Calculators BESQ  =  158166  ×  0.6129 = 96,941 units 

 

Desired Sales Qty. 

S = 
Fixed Cost + Desired Profit

Weighted-average contribution margin per unit
  

S  = 

47705000 +  
0.09

0.65
  (0.3870975 × 1500 + 0.6129S × 125)

301.612902
  

S = 
47705000 + 80.397S + 10.61S

301.612902
  

301.612902S = 47,705,000 + 9155S 

S = 
47705000

210.6074369
  

 = 226,512 units 

 

Desired Sales Qty-Tape Recorders 

 = 226,512 × 0.3871 
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 = 87,682 units 

Desired Sales Qty - Calculators 

 = 226512 × 0.6129 

 = 138,830 units 

 

Alternatively : The statement of this part can be interpreted in other sense 

also. According to alternative interpretation the desired profit will be 38.44S. 

 

Recast Projected Earning Statement 

Technology Ltd. 

for the year ended Dec 31, 2015 

 60,000 units 

Tape Recorders 

95,000 units 

Electronic Calculators 

 Rs. ('000) Per unit Rs. ('000) Per unit 

Sales 90,000 1500 11,875 125 

Flexible cost 48,000 800 7,125 75 

Committed cost 6,000  3,705  

Supervising cost (17705-9705) = 8000 

Balance no. of batches 6:95 

475  7,525  

Others (Part of facility sustaining) 3,000  4,000  

Total cost 57,475  22,355  

Gross Margin 32,525  (10,480)  

 

Total Gross Margin 22,045 

Less: Facility sustaining costs   23,000 

Net Income before income taxes     (955) 

 

 

Marginal Costing 

 

Question No. 4  

Sri Durga Ltd. manufactures three products X, Y and Z. The unit selling prices of 

these products are Rs 50, Rs 30 and Rs 20 respectively. The corresponding 

Variable Cost to sales Ratio is 20%, 30% and 50%.The total fixed costs are 

Rs.5,983,000. 

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% and 50% respectively (b) the proportion (value wise) in which these 

products are manufactured and sold are 20%, 30% and 50% respectively. 

 

Answer to Question No. 4 

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

 

Statement showing the calculation of weighted contribution 
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Particulars X Y Z Total 

 Selling price per cent          50           30           20  

 Variable  Cost Per cent          10           9           10  

 Contribution          40          21           10  

 Sales Mix (in Qty.) Ratio        0.20        0.30         0.50  

 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.) and (in value) 

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

X  3,10,000 × 0.20          = 62,000 units                        Rs 50                               3,100,000 

Y  3,10,000 × 0.30          = 93,000 units                        Rs 30                               2,790,000 

Z  3,10,000 × 0.50          = 155,000 units                     Rs 20                               3,100,000 

  

                                             310,000 units                                                             8,990,000 

 

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

= Rs 5,983,000 /Rs 8,990,000 × 100 

= 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% and 50% respectively. 

                 Statement showing the calculation of weighted P/V Ratio 

           X             Y           Z       Total 

 Sales value Mix Ratio 0.20 0.30 0.50  

 P/V Ratio 0.80 0.70 0.50  

 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.) and (in value) 

      BEP (in value)       Selling price per unit       BEP (in Qty.) 
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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 20 241,250 units 

Rs. 9,650,000  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 

 

 

Cost Classification 

 

Question No. 5  

 

Identify the type of cost along with the reasons.  

 

(i) An advertising program has been set and management has signed the non-

negotiable contract for a year with an agency. Under the terms of contract, agency 

will create 5 advertisements within the contract duration for the company and 

company will pay Rs.1,200,000 for each advertisement.  

(ii) A manager has to decide to run a fully automated operation that produces 100,000 

widgets per year at a cost of Rs.1,200,000, or of using direct labour to manually 

produce the same number of widgets for Rs.1,400,000.  

(iii)A Company had paid Rs.500,000 a Marketing Research company to find expected 

demand of the newly developed product of the company.  

(iv) A company has invested Rs.25 lacs in a project. Company could have earned Rs.2 

lacs by investing the amount in Government securities. 

(v) A Oil Refining Co. has paid a salary of Rs.2,000,000 to the chairman for a 

particular year. The Company has sold 25 MT of Oil in that particular year.  

(vi) Accountant of a cloth factory paid Rs.25,000 for water that has been used for 

washing clothes before they go for final drying process.  

 

Answer to Q. No. 5 
 

(i) Committed Cost  
 
Reason: Company cannot negotiate the price of advertisement in future and it has 

to make payment as soon as advertisement is prepared.  
 

(ii) Differential Cost  
 
Reason: In case of decision making among two alternatives, every manager has to 

compare the difference in cost involved.  
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(iii)Sunk Cost  
 
Reason: Research expense has already been incurred and it will not affect any 

decision making in future.  
 

(iv) Opportunity Cost  
 
Reason: Income from government securities is the amount that company has 

forgone to earn income from its investment in the project.  
 

(v) Period Cost  
 
Reason: Salary of chairman is paid irrespective of productivity of the company.  
 

(vi) Direct Cost  
 
Reason: Amount paid for water can be directly attributed to the cost of finished 

product that is clothes.  

 

Just in Time 

 

Question No. 6 

KP Ltd. (KPL) manufactures and sells one product called “KEIA”. Managing 

Director is not happy with its current purchasing and production system. There 

has been considerable discussion at the corporate level as to use of ‘Just in Time’ 

system for “KEIA”. As per the opinion of managing director of KPL Ltd. - “Just-

in-time system is a pull system, which responds to demand, in contrast to a push 

system, in which stocks act as buffers between the different elements of the 

system such as purchasing, production and sales. By using Just in Time system, it 

is possible to reduce carrying cost as well as other overheads”.  

 

KPL is dependent on contractual labour which has efficiency of 95%, for its 

production. The labour has to be paid for minimum of 4,000 hours per month to 

which they produce 3,800 standard hours.  

 

For availing services of labour above 4,000 hours in a month, KPL has to pay 

overtime rate which is 45% premium to the normal hourly rate of Rs.110 per 

hour. For avoiding this overtime payment, KPL in its current production and 

purchase plan utilizes full available normal working hours so that the higher 

inventory levels in the month of lower demand would be able to meet sales of 

month with higher demand level. KPL has determined that the cost of holding 

inventory is Rs.70 per month for each standard hour of output that is held in 

inventory.  

 

KPL has forecast the demand for its products for the first six months of year 2014 

as follows:  

 Month  Demand 

   (Standard Hrs) 
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 Jan’14  3,150 

 Feb’14  3,760 

 Mar’14  4,060 

 Apr’14  3,350 

 May’14  3,650 

 Jun’14  4,830 
 
Following other information is given: 
 
(a) All other production costs are either fixed or are not driven by labour 

hours worked. 
 
(b) Production and sales occur evenly during each month and at present there 

is no stock at the end of Dec’13.  
(c) The labor are to be paid for their minimum contracted hours in each 

month irrespective of any purchase and production system.  
 

As a chief accountant you are requested to comment on managing director’s view. 
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Answer to Question No. 6 

 

Statement Showing ‘Inventory Holding Cost’ under Current 

System 
 

 Particulars      Jan  Feb  Mar Apr May  Jun    

 

Opening 

Inventory*   (A) ---  650  690 430 880 1,030    

 Add: Production*      3,800  3,800  3,800 3,800 3,800 3,800    

 Less: Demand*      3,150  3,760  4,060 3,350 3,650 4,830    

                       

 

Closing 

Inventory*   (B) 650  690  430 880 1,030 -    

 A +B   325  670  560 655 955 515    

 Average 
Inventory 

   

 

                  

 

2

                   
                      

                   

 

Inventory Holding Cost 

@ Rs.70 22,750  46,900  39,200 45,850 66,850 36,050    

                     

 

(*) in terms of standard labor hours              

Inventory Holding Cost for the six months   = Rs.257,600      

              (Rs.22,750 +  Rs.46,900 +  

Rs.39,200 +  

              Rs.45,850 + Rs.66,850 + 

Rs.36,050)    

 

 Calculation of Relevant Overtime Cost under JIT System      

Particulars      Jan  Feb   Mar  Apr  May  Jun  

Demand*      3,150   3,760   4,060  3,350  3,650 4,830   

Production*      3,150   3,760   4,060  3,350  3,650 4,830   

Normal 

Availability*      3,800   3,800   3,800  3,800  3,800 3,800   

                  

Shortage 

(=Overtime*)   (C) ---   ---   260  ----  ---- 1,030   

                    

Actual Overtime 

Hours 

 C  

--- 

  

--- 

 

273.68 

 

---- 

 

---- 1,084.21 

  

           

   0.9                
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Overtime Payment @ 
Rs.159.50 ---   ---  43,652  ----  ---- 1,72,931   

[110+45%]                      

                      

(*) in terms of standard labor hours   

Total Overtime payment = Rs.216,583 

  (Rs.43,652 + Rs.1,72,931) 

Therefore, saving in JIT system = Rs.257,600 – Rs.2,16,583 = 

Rs.41,017 

 

Comments    
Though KPL is saving Rs.41,017 by changing its production system to Just- 

in-time but it has to consider other factors as well before taking any final call 

which are as follows:- 
 

(i) KPL has to ensure that it receives materials from its suppliers on the 

exact date and at the exact time when they are needed. Credentials and 

reliability of supplier must be thoroughly checked.  
 

(ii) To remove any quality issues, the engineering staff must visit supplier’s 

sites and examine their processes, not only to see if they can reliably ship 

high-quality parts but also to provide them with engineering assistance to 

bring them up to a higher standard of product.  
 

(iii) KPL should also aim to improve quality at its process and design levels 

with the purpose of achieving “Zero Defects” in the production process.  
 

(iv) KPL should also keep in mind the efficiency of its work force. KPL must 

ensure that labour’s learning curve has reached at steady rate so that they 

are capable of performing a variety of operations at effective and 

efficient manner. The workforce must be completely retrained and 

focused on a wide range of activities.  

 

 

Multinational Transfer Pricing 
 
 
Question No. 7 

Consumer Durables Corporation (CDC), is a Germany based consumer 

electronics manufacturer. To expand its market share in South Asia it has formed 

CDC Nepal Pvt. Ltd. (CNPL) in Nepal. For the purpose of performance 

evaluation, the Nepal part is treated as responsibility center. CNPL imports 

components from the CDC and assembles these components into a LED TV to 

make it saleable in the Nepal market. To manufacture an LED TV two units of 

component ‘LX’ are required. The following cost is incurred by the CDC to 

manufacture a unit of component ‘LX’: 
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 German Mark (GM) 

Direct Material
*
 440 

Direct Labor (3 hours) 120 

Variable Overheads 40   
 

(*) purchased from domestic market. 
 
CDC incurs GM 30 per unit as Wharfage Charges. 

 

CDC has a normal manufacturing capacity of 500,000 units of component ‘LX’ 

per annum, 70% of its production is exported to CNPL and rest are sold to other 

South- east Asian countries at GM 750 per component. The tax authorities both in 

Germany and Nepal, consider GM 750 (= Rs.1,500) per component ‘LX’ as arm’s 

length price for all transfers to CNPL. CNPL incurs Rs.10 per unit as shipment 

charges. 
 
 

The cost data relevant to the LED TVs are as follows: 
 

  (Rs.) 

Variable Costs per unit:  

Direct Material (excluding component ‘LX’) 6,200 

Direct Labor 115 

Fixed Cost:  

Office and Administrative Overheads 11,800,000 

Selling & Distribution Overheads 25,800,000    
CNPL can sell 175,000 units of LED TV at Rs.11,000 per unit. 
 
There is a dispute on the transfer pricing of component ‘LX’ between the CDC 

and CNPL. CDC is in favor of charging GM 750 per component to CNPL as it is 

the arm’s length price and it has to pay tax on this. On the other hand CNPL in its 

argument saying that the substitute of component ‘LX’ can be purchased from the 

Nepal market at Rs.1,490 only and moreover it has to pay import duty on import 

of component ‘Lx’ so the transfer price suggested by CDC is not acceptable. 
 
 

The following are the direct / indirect tax structure in Nepal and Germany: 
 

Type of Tax / Duty  Nepal Germany 

Corporate Tax Rate  30% 25% 

Import (Custom) Duty  10% 15% 

Export Duty  Nil Nil     
From the above information, 

Calculate:    
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(i) Minimum Price at which CDC can transfer component ‘LX’ to CNPL.  
 

(ii) Maximum Price that can be paid by CNPL to CDC for each component 

‘LX’.  
 

(iii) Profitability Statement for the group in GM.  
 

Note:  
(i) For Duty and Tax calculation, consider arm’s length price only.  

 
(ii) Ignore the DTAA and other tax provisions.  

 
Conversion Rate 1 Rs. = 0.50 GM. 

 

Answer to Question No. 7 

(i) The minimum price at which CDC can transfer component ‘LX’ to CNPL is 

Variable Cost per unit plus Corporate Tax attributable to per unit of 

component ‘LX’   
Minimum Transfer Price per unit of component ‘LX’ 

 
  

 (GM) 

Direct Material 440 

Direct Labor 120 

Variable Overheads 40 

Wharfage Charges 30 

Corporate Tax attributable to per unit of component ‘LX’ (W.N.1) 30   
Total 660    

 

Minimum Transfer Price per unit of component ‘LX’ is 660 GM or Rs.1,320 

 
 
(ii) Maximum Transfer Price that CNPL can pay to CDC for every unit of 

component ‘LX’ is the market price of component ‘LX’ in domestic market 

minus cost of import (if any).  

 

Maximum Transfer Price per unit of component ‘LX’ 
 

 (Rs.) 

Market Price of component ‘LX’ (Indian Market) 1,490 

Less: Import Duty (750 GM × 2 × 10%) 150 

Less: Shipment Cost 10 

Total 1,330 
 
Maximum Transfer Price that CNPL can pay to CDC for every unit of component 

‘LX’ is Rs.1,330 or 665 GM. 
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(iii) Profitability Statement for the Group (GM’ 000)  
 

Particulars LED TV Component ‘Lx’ Total 

Sales Revenue 962,500 112,500 1,075,000 

 

(175,000 units × 

Rs.11,000 × 0.50) (150,000 units× 750 GM) 

Total Revenue  (A) 1,075,000 
 
Variable Manufacturing Cost 
Component ‘LX’) 

 
210,000 

90,000 300,000 
 (350,000 units × 600 GM) (150,000 units× 600 GM) 

    
Wharfage Charges 10,500 4,500 15,000 

 (3,50,000 units × 30 GM) (150,000 units× 30 GM) 

Other Variable Manufacturing 
Cost (excluding ‘LX’) 

552,562.50 
(175,000 units × Rs.6,315 

× 0.50) --- 552,562.50 
Import Duty 26,250 --- 26,250 

 
(10% × 350,000 units × 

750 GM)  
Shipment Cost 1,750 1,750 

 

(350,000 units × Rs.10 × 

0.50)  
Office and Admin. Overheads 5,900 5,900 
 (Rs.11,800,000 × 0.50)  
   
Selling & Dist. Overheads 12,900 12,900 
 (Rs.25,800,000 × 0.50)  
Corp. Taxes 30,191.25 15,000 45,191.25 
(W.N. 2 & 3) (Rs.60,382.50 × 0.50)  
  

Total Cost (B) 9,59,553.75 

Profit (A) – (B) 115,446.25 
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Working Notes:        

W.N.-1        

 Corporate Tax Attributable to per unit of Component ‘LX’ (GM)   

          

Particulars Amount 

Profit per unit (750 GM – 440 GM – 120 GM – 40 GM – 30 GM) 120 

Corporate tax per unit (25% on 120 GM) 30     
 

W.N.-2        

 Calculation of Corporate Tax paid by CNPL (Rs.‘ 000)      

Particulars Rs. 

Sales Revenue (175,000 units × Rs.11,000)  1,925,000 

Less: Variable Costs:    

Component ‘LX’ (3,50,000 units × 750 GM × Rs.2)   525,000 

Other Variable Costs (1,75,000 units × Rs. 6,315)  1,105,125 

Less: Import Duty 10% of (3,50,000 units × 750 GM × Rs.2)   52,500 

Less: Shipment Cost (3,50,000 units × Rs.10)   3,500 

Less: Fixed Overheads    

Office and Administrative Overheads   11,800 

Selling and Distribution Overheads   25,800       
Taxable Profit   201,275   
Tax Payable @30%  60,382.50 

 

W.N.-3 
 

Calculation of Corporate Tax paid by CDC (GM) 
 

 Rs. 

Profit per unit (750 GM – 440 GM – 120 GM – 40 GM – 30 GM) 120 

No. of units to be sold 500,000   

Total Profit ( 120 GM × 500,000 units) 60,000,000 

Corporate Tax @ 25% 15,000,000 
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Decision Making – Make or Buy 

 

Question No. 8 

Alibaba Ltd. manufactures four products A-1, B-2, C-3 and D-4 in Biratnagar and 

one product F-1 in Kathmandu. Alibaba Ltd. operates under Just-in-time (JIT) 

principle and does not hold any inventory of either finished goods or raw 

materials.  
 
Company has entered into an agreement with M Ltd. to supply 10,000 units per 

month of each product produced from Biratnagar unit at a contracted price. 

Alibaba Ltd. is bound to supply these contracted units to M Ltd. without any fail. 

Following are the details related with non-contracted units of Biratnagar unit.  

    (Figures in Rs.) 

 A-1 B-2 C-3 D-4  

Selling Price per unit 360  285 290 210         

Direct Labour @ Rs. 45 per hour 112.50  67.50 135 67.50  

Direct Material M-1 @ Rs. 50 per kg. 50  100 --- 75  

Direct Material M-2 @ Rs. 30 per litre. 90  45 60 ---  

Variable Overhead (varies with labour hrs) 12.50  7.50 15 7.50  

Variable Overhead (varies with machine hrs) 9  12 9 15         
Total Variable Cost 274  232 219 165         
Machine Hours per unit 3 hours  4 hours 3 hours 5 hours         
Maximum Demand per month (units) 90,000  95,000 80,000 75,000          
The products manufactured in Biratnagar unit use direct material M-1 and M -2 

but product F-1 produced in Kathmandu unit is made by a distinct raw material Z. 

Material Z is purchased from the outside market at Rs. 200 per unit. One unit of 

F-1 requires one unit of material Z. 

 

Material Z can also be manufactured at Biratnagar unit but for this 2 hours of 

direct labour, 3 hours of machine time and 2.5 litres of material M-2 will be 

required. 

 

The Purchase manager has reported to the production manager that material M-1 

and M-2 are in short supply in the market and only 6,50,000 Kg. of M-1 and 

6,00,000 litre of M-2 can be purchased in a month. 

Required: 
 
(i) Calculate whether Alibaba Ltd. should manufacture material Z in 

Biratnagar unit or continue to purchase it from the market and manufacture it in 

Kathmandu unit.  
 
(ii) Calculate the optimum monthly usage of Biratnagar unit’s available 
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resources and make decision accordingly.  

(iii) Calculate the purchase price of material Z at which your decision in (i) can 

be sustained.  

 

 

Answer 

 

(i)   Manufacturing Cost of Material Z, if manufactured in Biratnagar unit  
 

 (Rs.) 

Direct Labour (2 hours × Rs.45) 90 

Direct Material M-2 (2.5 litre × Rs.30) 75 

Variable Overhead, Varies with Labour Hours (2hours × Rs.5) 10 

Variable Overhead, Varies with Machine Hours (3hours × Rs.3) 9   
Total Variable Cost 184    

The purchasing cost of material Z from the outside market is Rs.200, which is 

more than the cost to manufacture it in Biratnagar unit. Hence, it will be 

beneficial for the Alibaba Ltd. to manufacture material Z in Biratnagar unit itself. 

 

 (ii) Monthly Requirement of Direct Material M-1 & M-2 For Contracted units 

 A-1 B-2 C-3 D-4 Total 

Units to be Supplied to M Ltd. (units) 10,000 10,000 10,000 10,000 40,000       

Direct Material M-1 (in Kg) [W.N.-1] 10,000 20,000 --- 15,000 45,000 

Direct Material M-2 (in Litre) [W.N.-2] 30,000 15,000 20,000 --- 65,000       
 

For Non-Contracted units 
 

  A-1 B-2 C-3 D-4 Total 

Demand in Outside Market (units) 90,000 95,000 80,000 75,000 340,000       
Direct Material 

M-1 (in Kg) [W.N.-1] 90,000 190,000 --- 1,12,500 392,500

Direct Material 

M-2 (in Litre) [W.N.-2] 270,000 142,500 160,000 --- 572,500        
Availability and Demand Comparison 
 
 Direct Material M-1 Direct Material M-2 

 (in Kg) (in Litre) 

Availability in Market 650,000 600,000 

Requirement 437,500 637,500 

 (45,000+392,500) (65,000+572,500)    
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Material M-2 is a limiting factor as its availability is less than its requirement to 

produce contracted as well as for non-contracted units.  
To optimum usage of resources available in Biratnagar unit, prioritisation of 

production of products is necessary. The following is the comparison table of 

product A-1, B-2, C-3 and Z. Product D-4 is not taken into comparison as 

material M-2 is not required to produce product D-4. 
 
Calculation of Contribution per litre of M-2 
 

 A-1 B-2 C-3 Z 

Contribution per unit (W.N-3 & 4) Rs. 86 Rs. 53 Rs. 71 Rs. 16 

Quantity of Material M-2 per unit 3 litre 1.5 litre 2 litre 2.5 litre      

Contribution per litre of M-2 Rs. 28.67 Rs. 35.33 Rs. 35.50 Rs. 6.40 

Rank III II I IV       
Since, contribution per unit of material Z is lowest as compared to other products 

consuming material M-2. Material –Z cannot be manufactured under the given 

resource constraint. Hence only existing products of Biratnagar units should be 

manufactured. 

 

Optimum Production Plan 
 

Product No. of Units  
Quantity of M-2 

Required (in Litre) 

Balance Availability of 

M-2 (in Litre)       
C-3 90,000 180,000 420,000 

  (90,000 units × 2 litre) (600,000 – 1,80,000)     
B-2 105,000 1,57,500 2,62,500 

  (105,000 units × 1.5 litre) (420,000 – 1,57,500)     
A-1 87,500* 2,62,500 0 

  (87,500 units × 3 litre) (262,500 – 2,62,500) 
 
(*) Units that can be produced with the help of available quantity of M-2 i.e. 

262,500 litre.  
 
(iii) Decision in requirement (i) will be changed as material Z cannot be 

manufactured in Biratnagar unit as noted in requirement (ii). The minimum 

purchase price of material Z at which decision taken in (i) above can be sustained 

is calculated as below:  
 

             (Rs.) 

 Existing Purchase Price       200 

 

Add: Market Price to be increased by 

[W.N.-5]     55.68              
        Total  255.68              
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Working Notes          

(1)  Quantity of M-1 required per unit of production       
            

      A-1  B-2   D-4 

  Cost per unit   Rs.50 Rs.100   Rs.75 

  Rate per Kg.   Rs.50 Rs.50   Rs.50             

  

Quantity per unit of 

Production   1Kg.  2Kg.   1.5Kg.            
 

(2)  Quantity of M-2 required per unit of production    

   

            

      A-1  B-2   C-3 

  Cost of per unit   Rs.90 Rs.45   Rs.60 

  Rate per Kg.   Rs.30 Rs.30   Rs.30             

  

Quantity per unit of 

Production   3 litre  

1.5 

litre   2 litre             

(3)  Contribution per unit (Rs.)          

           

    A-1 B-2  C-3   D-4 

  Selling Price per unit  360  285  290   210 

  

Less: Variable Cost per 

unit  274  232  219   165             
  Contribution per unit  86  53  71    45              
 
 
(4) Contribution (Benefit) per unit of Material Z 
 

 (Rs.) 

Purchasing Cost per unit  200 

Less: Cost of Manufacture  184    
Contribution per unit  16     

 

(5) The next best product to material Z is A -1 {as calculated in (ii) above} 

which has a contribution of Rs.28.67 per litre of M -2 which is Rs.22.27 

(Rs.28.67 – Rs.6.40) higher than the contribution per litre of M- 2 for material Z. 

Material Z required 2.5 litre of M-2, therefore, purchase price of material Z would 

have to Rs.55.68 (2.5 litre × Rs.22.27) higher than the existing market price. 
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Standard Costing  
 
Question No. 9 

 

S. 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 -  

   Rs. 

 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  Adverse 

  (Rs.)  (Rs.) 

 Direct Material Price 8,000  - 

 Direct Material Usage -  5,000 

 Direct Labour Rate -  5,760 

 Direct Labour Efficiency 2,760  - 

 Fixed Production Overhead 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.  

 
Average actual wage rate per hour. 

 

Answer to Q.No. 9 

 

Computation of Requirements of Question  
 

Budgeted output in units  
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Fixed O verhead Expenditure Variance  
 

= Budgeted Fixed Overheads – Actual Fixed 

Overheads  
 

Rs.8,000 (A)  =Budgeted Output × (Rs.6 × 5 hrs.) – Rs.1,58,000 

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) 

No. of litres purchased = 60,000 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 – 160,000 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 un its × 5 hrs. – Actual Hours)  

 Actual Hours =25,040 hours  

 

Average actual wage rate per hour     

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

 Rs.5,760 (A) =

25,040 hours × (Rs.6 – Actua l 

Rate)   

 Actual Rate = Rs. 6.23...per hour    
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Transportation Problem  
 

Question No. 10 

The following matrix is a minimization problem  for  transportation  cost.  The  

unit Transportation costs are given at the right hand corners of the cells and the 

∆	�� values are encircled.   
        

  D1 D2 D3   Supply 
         

3 4 4 

500 
 

F1   
 

 

F2 8 
9 

300 
6 

8 
7 

300     
 

 

F3 0 
4 

8 
6 

200 
5 

200 
 

   
 

 

Demand 300 400 300 1,000 
     

 
Find the optimum solution (s) and the minimum cost. 

 

Answer to Q.NO.10 

As  we  know ∆	��  values  are  given  for  unallocated  cells.  Hence, the remaining cells 
represent the allocated cells which is 5 and equal to m + n -1 (no. of columns + no of rows – 1).  
Now we fill up the allocated cells with allocated units. 
 
Allocation, other than ∆	�� cells        

 

Cell Demand in  Supply in  Maximum Possible Allocation 
 

 Corresponding Corresponding  Allocation   
 

 Column  Row  (Minimum of   
 

     Demand and Supply)  
 

R1C1 300   500  300  300 
 

R1C2 
100   200  

100 
 

100  

(400 – 300 in R2C2) (500 – 300 in R1C1) 
  

 

     
 

R1C3 
100   100  

100 
 

100  

(300 – 200 in R3C3) (200 – 100 in R1C2) 
  

 

     
 

  D1  D2  D3  Supply 
 

F1 
 

300 
3 

100 
4

100 
4 

500  

    
 

F2 
 

8 
9 

300 
6

8 
7 

300  
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F3 
 

0 
4 

8 
6

200 
5 

200 
 

    
 

 

Demand 300 400 300 1,000 
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This solution is optimal since all ∆	�� values are either Zero or Positive. However, 

alternative solution exists as at R3 C1 the ∆	�� value is Zero. For the other optimal 

solution, a loop is created as follows. 

 

 

 D1 D2  D3  
 

       
 

F1 300  100 100  
 

 

-200 
   

+200 
 

 

     
 

F2   300    
 

       
 

F3     200  
 

 

+200 
   

-200 
 

 

     
 

Re-allocation table is as below-     
 

       
 

 D1 D2  D3  
 

F1 100  100 300  
 

F2   300    
 

F3 200      
 

        

 

Minimum Cost- 
 

Allocation Alternative-I Alternative-II 

R1C1 900 300 
 (3 × 300) (3 × 100) 
   

R1C2 400 400 
 (4 × 100) (4 × 100) 
   

R1C3 400 1,200 
 (4 × 100) (4 × 300) 
   

R2C2 1,800 1,800 
 (6 × 300) (6 × 300) 
   

R3C3 1,000 --- 
 (5 × 200)  
   

R3C1 --- 800 
  (4 × 200) 
   

Total 4,500 4,500 
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Application of Learning Curve  
 
Question No. 11 

Marketing manager of Aarya Tara 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 

Aarya Tara 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 upto 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 4
th

 

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 Aarya Tara Ltd. should sell the Leo-9 in 

order to maximise its contribution.  
 

Note: 
 

log0.93 = -0.0315, log2 = 0.3010, 2
-0.1047

 = 0.9299, 3
-0.1047

 = 0.8913, 4
-0.1047

 = 

0.8649 

 

Answer to Q. NO. 11 

(i)   Variable cost per unit that will be effected 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     
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 4    2,200 r
2
     

 

If 2,200 

r
2
    = 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 Demand Variable Variable Total Contribution Total 

 per unit (units) Cost Cost Variable per unit Contribution 

    per unit * 

per unit 

** Cost    

    [W.N.]  per unit    

 (Rs.)   (Rs.) (Rs.) (Rs.) (Rs.) (Rs.) 

 11,100 1,000  2,200 2,200 4,400 6,700 67,00,000

         

 10,700 2,000  2,046 2,200 4,246 6,454 1,29,08,000

         

 9,600 3,000  1960.86 2,200 4,160.86 5,439.14 1,63,17,420

         

 8,700 4,000  1,902.78 2,200 4,102.78 4,597.22 1,83,88,880

          
 

(*) 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 Average Cost of x – 0.1047 Cumulative Average 

Batches (x) 

the First Unit 

(a)  Cost per unit (y) 

1 2,200 100 2,200 

2 2,200 0.9299 2,046 

3 2,200 0.8913 1,960.86 

4 2,200 0.8649 1,902.78 

y = ax
b
 

Where,   

y = 

Cumulative average unit 

costs 

a = 

Average cost of the first 

unit 

x = 

Cumulative number of 

batches 

b = Log of learning ratio ÷ 
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Log of 2 
 

= log 0.93 ÷ log 2  
 

= −0.0315 ÷ 0.3010  
 

= −0.1047  
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Critical Path Analysis – Preparation of Arrow Diagram & Analysis of Float 
 

Question No. 12 

A project has the following time schedule: 
 

Activity Duration Activity Duration 

 (in Weeks)  (in Weeks) 

1 – 2 4 5 – 7 8 

1 – 3 1 6 – 8 1 

 2 – 4 1 7 – 8 2 

 3 – 4 1 8 – 9 1 

 3 – 5 6 8 – 10 8 

 4 – 9 5 9 – 10 7 

 5 – 6 4         
(i) Draw the arrow diagram.  

 
(ii) Identify critical path and find the total project duration.  

 
(iii) Determine total, free and independent floats.  

 

Answer to Q. No. 12 

 

 (i)   The Arrow Diagram for the given data: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

(ii) The Critical Paths are 1 – 3 – 5 – 7 – 8 – 9 – 10 and 1 – 3 – 5 – 7 

– 8 – 10. Total Project Duration is 25 Weeks.  

(iii) The Total, Free and Independent Floats are computed in the following 

table:  
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    EST  
EF
T LST 

LF
T 

Slac
k 

Slac
k Total Free Ind.  

  

D
u

ra
ti

o
n

 

      of of Float Float Float  

        Tail 

Hea

d     

        
Even

t 

Even

t     

              

Activity 

              

 Dij  Ei  Ei Lj Lj Li Lj LST Total Free  

     + −  − − − Float Float  

     Dij Dij  Ei Ej EST − −  

           Slack of 
Slack 

of  

           Head Tail  

            Event Event  

1 – 2 4 0 4 8 12 0 8 8 0 0  

1 – 3 1  0  1 0 1 0 0 0 0 0  

2 – 4 1  4  5 12 13 8 8 8 0 0*  

3 – 4 1  1  2 12 13 0 8 11 3 3  

3 – 5 6  1  7 1 7 0 0 0 0 0  

4 – 9 5  5  10 13 18 8 0 8 8 0  

5 – 6 4  7  11 12 16 0 5 5 0 0  

5 – 7 8  7  15 7 15 0 0 0 0 0  

 
 

(*) Being negative, the independent float is taken to be equal to 

zero.  
 
 

 

Assignment Problem – The Travelling Salesman Problem 
Question No. 13 

A salesman has to visit five cities. He wishes to start from a particular city, visit each city once and 
then return to his starting point. Cost (in ` '000) of travelling from one city to another is given 
below:  
 

 P Q R S T 
      

P - 5 14 20 2 
      

Q 17 - 8 23 5 

6 – 8 1 11 12 16 17 5  0 5 5 0 

7 – 8 2 15 17 15 17 0  0 0 0 0 

8 – 9 1 17 18 17 18 0  0 0 0 0 

8 – 10 8 17 25 17 25 0  0 0 0 0 

9 – 10 7 18 25 18 25 0  0 0 0 0             
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R 23 20 - 11 20 
      

S 35 11 17 - 14 
      

T 2 8 5 23 - 
      

       
Required: 

 
Find out the „Least Cost Route‟. 

 
 
Answer to Q. nO. 13 
14.  Row Operation- 
 

  P Q R S T 
 

  

- 3 12 18 0 
 

 P 
 

  

12 - 3 18 0 
 

 Q 
 

  

12 9 - 0 9 
 

 R 
 

  

24 0 6 - 3 
 

 S 
 

  

0 6 3 21 - 
 

 T 
 

        

Column Operation-      
 

       
 

  P Q R S T 
 

 

P - 3 9 18 0 
 

 
 

 

Q 12 - 0 18 0 
 

 
 

 

R 12 9 - 0 9 
 

 
 

 

S 24 0 3 - 3 
 

 
 

 

T 0 6 0 21 - 
 

 
 

        

 
We know check if optimal assignment can be made in below table or not. Proceeding, we get 
following table- 

 

   P  Q  R  S  T 
 

                     
 

 P -   3  9   18   0   
 

                     
 

 Q 12   -   0   18  0   
 

                     
 

 R 12   9  -    0  9   
 

                     
 

 S 24    0  3   -   3   
 

                     
 

 

T 
 

0
  

6 
 

0 
  

21 
 

- 
   

      
 

                     
 

                      

 
The above solution is optimum solution with two routes - P 

to T to P and 
 

Q to R to S to Q 
 

Above table provides the optimum solution but do not satisfy travelling condition. To solve this 
problem we have to bring next minimum element in the matrix i.e.3. Now the possible new 
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assignments are 
 

P to Q instead of P to T, 
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S to R instead of S to Q and S to T 

instead of S to Q. 
 

Let us consider each of the new assignment independently . 

Situation 1- 
 

We make „assignment‟ in cell (P, Q) instead of „assignment‟ in cell (P, T). The resulting 
table is shown below- 

 

   P  Q  R  S  T 
 

                 
 

 P -   3  9  18  0   

     

                 
 

 Q 12  -   0  18  0  
 

                 
 

 R 12  9  -   0  9  
 

                 
 

 S 24  0  3  -   3  
 

                 
 

 T  0  6  0  21  -  
 

                 
 

                  

 
The feasible solution is P to Q to R to S to T to P and it involves a cost of `40,000 (`5,000 + `8,000 
+ `11,000 + `14,000 + `2,000). 

 
Situation 2- 

 
We make „assignment‟ in cell (S, R) instead of „assignment‟ in cell (S, Q). The resulting 
table is shown below- 

 

   P  Q  R  S  T 
                 

 P -   3  9  18  0  
                 

 Q 12  -  0  18   0  
                 

 R 12  9  -   0  9  
                 

 S 24  0   3  -  3  
                 

 T  0  6  0  21  -  
                 
                 

 
The resulting solution is P to Q to T to P, R to S to R, which is not feasible as it does not satisfy the 
travelling condition. 

 
Situation 3- 

 
We make „assignment‟ in cell (S, T) instead of „assignment‟ in cell (S, Q). The resulting 
table is shown below- 

 

   P  Q  R   S  T 
                  

 P -   3  9   18  0  
                  

 Q 12  -   0   18  0  
                  

 R 12  9  -    0  9  
                  

 S 24  0  3   -   3  
                  

 T  0  6  0   21  -  
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The resulting table is same as in Situation 1 which gives the feasible solution P to Q to R to S to T to P 
with cost of `40,000. 

 
Hence least cost route is P to Q to R to S to T to P with cost of `40,000. 

 
Application of Simulation Technique in Project Management 
 
Question No. 14 

 
The following table gives the activities in a construction project and the time durations with associated 
probability of each activity:  
 

 Activity   Predecessors  Time (in Days)  Probability  
 

 
A 

 
--- 

 6  0.50  
 

   

8 
 

0.50 
 

 

        
 

           

      4  0.30  
 

 B  ---  5  0.20  
 

      6  0.50  
 

           

 
C 

  
A 

 8  0.50  
 

    

16 
 

0.50 
 

 

        
 

           

 
D A, B 

8 0.30 
 

 

10 0.70 
 

   
 

      

 
E C, D 

2 0.20 
 

 

4 0.80 
 

   
 

      

 
To simulate the project, use the following random numbers taking the first five random numbers digits 
(representing the five activities) for each trial and so on: 

 
11, 16, 23, 72, 94; 83, 83, 02, 97, 99; 83, 10, 93, 4, 33; 53, 49, 94, 37, 7 

 
Required: 

 
Determine the „Critical Path‟ and the „Project Duration‟ for each trial. 

 

Answer to Q. NO. 14 

 

.  Random Numbers Allocation for each activity  
 

          
 

 Activity Time (in Days) Probability  Cumulative   Allocated Random  
 

     

Probability 
  

Number 
  

        
 

          
 

 A 6 0.50 0.50  00-49  
 

  8 0.50 1.00  50-99  
 

         

 B 4 0.30 0.30  00-29  
 

  5 0.20 0.50  30-49  
 

         

  6 0.50 1.00  50-99  
 

         

 C 8 0.50 0.50  00-49  
 

  16 0.50 1.00  50-99  
 

         

 D 8 0.30 0.30  00-29  
 

  10 0.70 1.00  30-99  
 

         

 E 2 0.20 0.20  00-19  
 

  4 0.80 1.00  20-99  
 

           

 
Simulation Table 
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Trial  A    B   C   D  E 

  R. No.  Time  R. No. Time  R. No. Time  R. No.  Time R. No.   Time 

1 11  6 16 4 23 8 72 10 94  4 

2  83  8  83 6  02 8  97  10 99   4 

3  83  8  10 4  93 16  4  8 33   4 

4  53  8  49 5  94 16  37  10 7   2 
 

 

Determination of “Critical Path and Project Duration for each trial” 
 

Trial   Project Duration   Critical Path 
  1–2–4–5 1–2–3–4–5 1–3–4–5   

  (A–C–E) (A–D–E) (B–D–E)   
        
 1 18 20 18 1–2–3–4–5 
  (6 + 8 + 4) (6 + 10 + 4) (4 + 10 + 4) (A–D–E) 
      

 2 20 22 20 1–2–3–4–5 

  (8 + 8 + 4) (8 + 10 + 4) (6 + 10 + 4) (A–D–E) 

 3 28 20 16 1–2–4–5 

  (8 + 16 + 4) (8 + 8 + 4) (4 + 8 + 4) (A–C–E) 

 4 26 20 17 1–2–4–5 
  (8 + 16 + 2) (8 + 10 + 2) (5 + 10 + 2) (A–C–E) 
      

 
Working Note 

 
The Network for the given problem: 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
Question No. 15 

Distinguish between:  (4×5=20) 

a) Cost indifference point and breakeven point 

b) Performance Budgeting and Participative Budgeting 

c) Materials Requirement Planning and Enterprise Resource planning 

d) Cost Centre and Cost Unit 
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Answer: 

Cost indifference point and breakeven point 

A cost indifference point is the point in which total cost (fixed cost and variable 

cost) of two alternatives under consideration is the same. Computation of cost 

indifference point involves equating total cost of the two plans or division of 

differential fixed cost by differential variable cost. It is the point at which total 

cost lines under the two alternatives intersect each other. At breakeven point 

total cost line and total revenue line for a particular alternative intersect each 

other.  

 

Cost indifference point analysis compares the cost of two alternatives, breakeven 

analysis compares total cost and total revenue for a single product. 

 

The cost indifference point focus on changes in total costs of two plans whereas 

the break-even point focus on cost and revenue volume of alternative plan.  

 

Break-even analysis is a marginal costing tools whereas const indifference 

analysis is applied in all costing system. Cost indifference do have larger usages 

as compared to break-even analysis as the former one applies in all costing 

system.  

 

Break-even analysis cover the analysis of both the cost and revenue of a product 

or service whereas cost indifference analysis cover only the cost analysis. 

 

Performance Budgeting and Participative Budgeting 

A performance budget is one which presents the purposes and objects for which 

funds are requested, the cost of activities proposed for achieving these 

objectivities, quantitative data measuring the accomplishments and work 

performance under each activity. Its basic objective is to provide output oriented 

budget information with a long range perspective to allocate resources more 

effectively. 

 

Participative budgeting is the practice of allowing individuals, who will be 

responsible for performance under a budget, to participate in the decisions 

which form the basis for establishment of that particular budget. In other words, 

it is the budgeting approach which ensures that all concerned staff members are 
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engaged in budgeting process so that the budgets are the result of teamwork and 

maximum co-ordination. 

 

Performance budget is post operative or after result budgeting whereas 

participative budgeting is pre-operative or before hand initiatives.  

 

They differ in the methods of budget preparation, their objectives and purpose. 

While performance budget purpose is to set targets and participative budgeting 

purpose is to increase accountability and ownership of the stakeholders.  

Materials Requirement Planning and Enterprise Resource planning 

Materials Requirement Planning (MRP) can be defined as computerized planning 

system, which first determines the quantity and timing of finished goods 

demanded. It starts with preparation of master production schedule. Then this 

schedule is used to determine the requirements of raw materials, components 

and sub-assemblies at each of prior stage of production. Thus it provides a base 

for production scheduling and raw material purchasing.  

 

Enterprise Resource Planning (ERP) covers the techniques and concepts 

employed for the integrated management of businesses as a whole from the 

view point of the effective use of management resources to improve the 

efficiency of the management. It improves efficiency, information integration for 

better decision making, fast response time to customer queries etc. 

 

MRP is a narrower subject. It covers the management of raw material elements 

of an entity. ERP is a broader subject. It covers all resources of an entity.  

 

MRP focus on cost control and reduction of the materials. It is used for cost 

management of raw materials. ERP focuses in the efficient management of all 

resources thereby increasing the productivity and output. It is used to improve 

efficiency and productivity of the entire business process.  

 

Cost Centre and Cost Unit 

Cost centre is the smallest organizational sub-unit for which separate cost 

collection is attempted. It can be a location, person or item of equipment (or 

group of these). A cost centre is primarily of two types. Personal cost centre and 

impersonal cost centre, which consists of a location or item of equipment or 
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group of these. It represents organizational span for which separate cost 

determination is attempted for decision needs of management.  

 

Cost unit is defined as unit of quantity of output in relation to which costs are 

ascertained or expressed.  

 

While cost centre is the organizational sub-unit for cost collection, cost unit is the 

unit of output for which a separate cost is ascertained.  

 

Cost centre is a non-revenue-producing element of an organization, where costs 

are separately figured and allocated, and for which someone has formal 

responsibility. The personnel function is a cost center in that it does not directly 

produce revenue. Cost unit determine what is the total fixed costs are by adding 

up the total expenses that are incurred to produce the unit. It calculate the total 

variable costs that are generated with current production. As production 

increases cost per unit decreases as fixed costs remain same upto certain level. 

 
Miscellaneous 
 
Question No. 16 

Magnum Development Ltd. (MDL) manufactures and sells Turbines for Hydro Electric Proects. Company 
appoints Mr. Prakash Lama to coordinate shipments of the Turbines from the factory to distribution warehouses 

located in various parts of the Nepal so that goods will be available as orders are received from customers. 
MDL is unsure how to classify his annual salary of Rs.6,00,000 in its cost records. The company’s cost analyst 

says that Mr. Prakash Lama’s salary should be classified as manufacturing cost; the finance controllers says 
that it should be classified as selling cost; and the managing director says that it does not matter which way Mr. 

Prakash Lama’s salary cost is classified. Which view point is correct and why?  

 

Answer to Q. NO. 16 
Selling Costs would include all costs necessary to secure customer orders and get the finished product into the 

hands of customers.   
The responsibility of Mr. Prakash Lama as described in the problem is coordination of shipments of Diesel 

Engines from the factory to distribution warehouses and same would appear to fall in this class. Accordingly, 

the finance controller is correct in his view point that the salary cost should be classified as selling cost.  

  
Question No. 17 

Petrons Ltd. (PL) is a leading manufacturing company. Under increasing pressure to reduce costs, to contain 

inventory and to improve service, PL’s Costing Department has recently undertaken a decision to implement a 

JIT System.   
The management of PL is convinced of the benefits of their changes. But Supplies Manager Mr. Basu fears 

with the Costing Department’s decision. He said:  

Answer to Q. No. 17 

 
“For successful operation of JIT inventory system, the suppliers chosen must be willing to make frequent 

deliveries in small lots. Rather than deliver a week’s or a month’s material at one time, suppliers must be willing 
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to make deliveries several times a day and in the exact quantities specified by the buyer.”   
It is described in the problem that suppliers are not willing to  

 
- make frequent deliveries and  

 
- make supplies in the exact quantities as required  

 
Accordingly Mr. Basu’s doubt is correct on successful implementation of JIT System. 
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