(A) KEY FACTOR – OPTIMAL PRODUCTION MIX

(Q1) The Directors of ABC Ltd. manufactures three products – A, B, anb C, have asked for advice on the product mix of the company. The following information is given:



Particulars

A
                    B
C

Standard Cost Per unit



Direct Material

20                            60
40



Variable Overhead

  6
                      4
10



Direct labour:
Rate / hr
Hrs.
                  Hrs.
Hrs.



        Dept. 1
Re. 1
28
                   16
20



        Dept. 2 
Re. 2
  5
                     6
10



        Dept. 3 
Re. 1
 16
                     8
30

Selling Price Per Unit (Rs.)

100
                 136
180

Current Production (p.a)

10,000
                 5,000
6,000

Forecast of sales for next year
12,000
                 7,000
9,000

Fixed OH p.a. is Rs.4,00,000. Further the type of labour required by the Department 2 is in short supply and it is not possible to increase the manpower of this department beyond its present level.

a) You are required to prepare a statement showing the most profitable mix of the products to be made ad sold showing (i) Profit expected on current budgeted production, and (ii) profit which could be expected if the most profitable mix was produced.

b) You are also required to bring out any problems which are likely to arise if the product mix in (a) (ii) above were to be adopted.



(ICWA, Dec. 1983, Dec. 1993), [Ca Nov.1987]
Ans. (i) Rs.2,80,000
(ii) Rs.3,34,000

(b) The following possible problems should be safeguarded against before taking the above decision:

(i) The Demand for Product A may be complementary to the demand for the other products. If it is so, sales of B and C may fall with fall in demand of product A.

(ii) Lower production of Product A may adversely affect customers preference for other products.

(Q2) Super forging Ltd. manufacturing three household products – A, B and C and selling them in competitive market. Details of the current Demand, selling price and cost structure are given below:


Particulars

A
                     B
C

Present Demand (Units)

10,000
                  12,000
20,000

Selling Price (Per Unit)

   20
                     16
10

Variable Cost (Per Unit in Rs.)


Direct material
Rs.10/kg
   6
                       4
2


Direct Labour
Rs.15/hour
   3
                       3
1.50


Variable OH

   2
                       1
1

Fixed Overhead per unit

   5
                       4
2

The company is frequently affected by sharp scarcity of raw material and high labour turnover. During the next period, it is expected to have one of following situations:

(i) Raw Material available will be only 12,100 kgs.

(ii) Direct labour hours available will be only 5,000 hours.

(iii)  It may be possible to increase the sale of any one product by 25% without affecting the fixed costs but required to spend on advertisement Rs.20,000. There will be no shortage of material or labour.

Suggest the Best production plan in each case and the resultant profit that the company would earn according to suggestion.





(CA, May 1981)
Ans.     Products
A              B

C
Total Profits

a) Production Plan
5,500      12,000
20,000
1,17,500

b) Production Plan
10,000      5,000
20,000
1,02,000

c) Production Plan
10,000    12,000
25,000
1,65,500

(Q3) The relevant data of X Ltd. for its three products A, B and C are as under:


Products 
  A
  B
          C

Direct Materials
260
300
         250

Direct Labour
130
270
         260

Variable Overheads
110
230
         180

Selling Price
860
1,040
         930

Machine Hour (P.U)
12
   6
          3

The estimated fixed overheads at four different levels of 3,600, 6,000, 8,400 and 10,800 machine hours are Rs.1,00,000; Rs.1,50,000; Rs.2,20,000 and Rs.3,00,000 respectively. The maximum demand of A, B and C in a cost period are 500, 300 and 1,800 units respectively.

You are required to find out:
(a) the most profitable product – mix at each level, and




(b) the level of activity where the profit would be maximum.

Ans.
Level of Machine Hours
A                     B
C



3,600

nil
          nil
1200



6,000

nil                 100
1800



8,400

100
          300
1800



10,800

300
          300
1800






(CA, Nov. 1997)

(Q4) X Ltd. has two factories, one at Lucknow and another at Pune producing 7,200 tonnes and 10,800 tonnes of a product against the maximum production capacity of 9,000 and 11,880 tonnes respectively at Lucknow and Pune.

10% of the raw material introduced is lost in the production process. The maximum quantity of raw material, available locally is 6,000 and 13,000 tonnes at Rs.720 and Rs.729 per tonne at Lucknow and Pune respectively. For the additional needs a supplier of Bhopal is ready to supply raw material at our factory site at Rs.792 per tonne.

Other variable costs of the production process are Rs.22.32 lacks and Rs.32.94 lacs and fixed costs are Rs.18 lacs and Rs.24.84 lacs respectively for Lucknow and Pune factory.

The output is sold at a selling price of Rs.1,450 and Rs.1,460 per tonne by Lucknow and Pune factory respectively.

You are required to compute the cost per tonne and net profit earned in respect of each factory.

Can you suggest any other alternative production plan for both the factories without any change in present total output of 18,000 tonnes whereby the company may earn optimum profit? 




(Ca, Nov 1997, Nov. 2001) 

Ans.
Factory
Lucknow
Pune

Total

Present Profits (Rs.)
5,04,000
12,42,000
17,46,000

Alternate Plan:


Production (units)
     6,120
   11,880


Net Profits
2,23,200
16,02,000
18,25,000

(Q5) A machine manufactures 10,000 units of a part, at a total cost of Rs.21 of which Rs.18 is variable. This part is readily available in the market at Rs.19 per unit. 
If the part is purchased from the market then the machine can either be utilized to manufacture a component in same quantity contributing Rs.2 per component or it can be hired out at Rs.21,000.

Recommend which of the alternative is profitable? 

(May 1997)
(Q6) A company has two plants – one at Sambalpur and the other at Bilaspur, where production of goods takes place.

The basic raw material requirement is 80% of the finished product, by weight. Such materials are available locally, but are limited to 6,000 M.T. at Rs.1,800 per M.T. at Sambalpur and 16,000 M.T. at Rs.2,000 per M.T. at Bilaspur. Any extra requirements will have to be procured from Jamshedpur at Rs.2,500 per M.T. Other details are as under:

	
	For unit at Sambalpur
	For unit at Bilaspur

	Annual output (M.T.)
	12,000
	15,000

	Capacity utilisation (%)
	80
	60

	Other variables (Rs. lacs)
	156
	192

	Fixed cost (Rs. lacs)
	108
	120


You are required to determine: 

(i)
The cost break-up of each unit per M.T. of output;

(ii)
The quantity of production at each unit from the availability of local supplies of basic raw material only, by keeping the same total production of the company, as a whole;

(iii)
Cost savings, if any, as per the revised schedule of production. 
                   (Nov 2001)
(Q7) Universe Ltd. manufactures two products X and Y. It is facing severe competition in the market. The monthly sales potential in units at different selling prices as anticipated by the Sales Manager are as under:

	Product – X
	Product – Y

	Selling price (p.u.)
	Sales potential
	Selling price(p.u) 
	Sales potential

	(Rs.)
	(in units)
	(Rs.)
	(in units)

	110
	5,000
	78
	30,000

	108
	7,500
	77
	32,000

	107
	8,000
	75
	35,000

	103
	8,400
	72
	40,000

	96
	9,000
	69
	45,000


The total cost as disclosed by the budgets of the company is as follows:

	
	Product X
	Product Y

	Output and sales per month (units)
	5,000
	9,000
	30,000
	45,000

	Total costs per month (Rs. in lacs)
	5
	6.6
	18
	25.5

	Labour hours needed per month
	20,000
	36,000
	60,000
	90,000


You are required to find out the selling price and units to be sold to earn maximum profit where (a) labour hours are available without any restriction and (b) only 95,000 hours are available. 






(May 1997)
Answer: (a) 8,000 units of X and 40,000 units of Y; (b) 8000 units of X and 31,500 units of Y.
 (Q8) A Company produces three products from an imported material. The cost structure per unit of the products is as under:


Particulars
           A
                      B
C

Sales Value

         200                             300
250

Direct Materials
           50
                      80
60

Direct wages Rs.6 per hour
           60

        120
108

Variable Overheads
           30

          60
54

Out of the direct materials, 80% is of imported material @ Rs.10 per kg. Imported Raw Material is in restricted supply. 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 profits could be maximized?
(Ca, Nov. 1997)
Ans. Products
   A
   B
                C

No. of units produced
1,000
562
              500

(Q9) A company engaged in manufacture of sophisticated products uses high grade raw materials which are in short supply. During the year 2004, the company earned a profit of 12% before interest and Depreciation on a turnover on Rs.10 crores. Interest and depreciation which are fixed amounted to Rs.75 lacs and Rs.50 lacs respectively. The product mix was as under:

Product Group

PV ratio
Raw Material
% of Turnover to





% to sales value
total turnover


A

30

40                              30


B

40

50                              20


C

25

36                              50

During the year 2005, the price of raw material is expected to increase by 10%. The company has been able to make arrangements for the procurement of raw materials of a total value of Rs.561 laces at 2005 prices. The sales of each product group can be increased in 2005 by 50% of 2004 sales. Required:

a) Set optimal product Mix for 2005.

b) What increase in overall price is requires to raise the sales value of 2005 to maintain the Margin of Safety at 10%?
(Ca, May 1985, 1993) [ICWA, June 1983, June 1993, Dec. 1996]

Answer: a) Products
A
B
             C
Contribution 


Sales Value
450
300
            500
329 laces

b)
% increase in sales Price: 1.33%

(Q10) An agriculturist has 480 hectares of land on which he grows potatoes, tomatoes, peas and carrots. Out of the total area of land, 340 hectares are suitable for all the four vegetables but the remaining 140 hectares of land are suitable for only growing peas and carrots. Labour of all kind of farm is available in plenty.

The market requirement is that all the four types of vegetables must be produced with a minimum of 5000 boxes of any one variety. The farmer has decided that the area devoted to any crop should be in complete hectares and not in fractions of a hectare. The only other limitation “is that not more than 1,13,750 boxes of any one vegetable should be produced.” The relevant concerning production, market prices and costs are as under:

Particulars

             Potatoes
     Peas                Carrots
             Tomatoes


Annual Yield: Boxes per hectare             350

     100                       70
                      180 

Cost: (Rs.)


Direct Material per hectare           952
     432                      384                      624


Direct Labour per hectare:



Growing
                1,792
   1,216                     744
                   1,056


(Per Box) Harvesting & Packing   7.20
     6.56                      8.80
                  10.40


Transport Per Box
                 10.40
   10.40                      8.00
                  19.20

Market Price per Box (Rs.)
                 30.76
    31.74                    36.80
                 44.55

Fixed Expenses p.a.: Growing, Harvesting, Transporting & General administrative – Rs.4,24,000.

It is possible to make the land presently suitable for Peas & Carrots, viable for growing potatoes and tomatoes, if certain land development work is undertaken. This work will involve a capital expenditure of Rs.6,000 per hectare which a bank is prepared to finance at the rate of 15% p.a. If such improvement is undertaken, the harvesting cost of the entire crop of tomatoes will decrease by Rs.2.60 per box on an average. Required:

a) Calculate within the given constraints, the area to be cultivated in respect of each crop to achieve the largest total profit and the amount of such total profit before land and development work is undertaken.

b) Assuming that the other constraints continue, advise the grower whether the land development scheme should be undertaken and if so the maximum total profit that would be achieved after the said development scheme is undertaken.



[ICWA, Dec. 1978, June 1990; CIMA Nov.1987; CA Nov. 1997, 2009]

Ans.




Potatoes
Peas
Carrots      Tomatoes
      Profits

a) Area Hectares
312
50
   90               28
2,01,232

b) Area Hectares
325
50
   72               33
2,24,841

(Q11) A Company can produce and sell at its maximum capacity 20,000 units of a product. The sale price is Rs.100. The present sale is 15,000 units. To produce over 20,000 units and upto another 10,000 units some balancing equipments are to be installed at a cost of Rs.10 lakhs and the same will have a life span of 10 year.

The current cost structure is as under:


Direct material

30% of the sale value


Direct labour 

20% of sale value


Variable Overheads

Rs.20 per unit


Profit


Rs.15 per unit

The present cost is estimated to go up due to price escalation as under:


10% in Direct Material from present level of 30%


25% in Direct Labour from present level of 20%


Rs.50,000 in Fixed overheads per year.

There is a concrete proposal from a party to take 10,000 units additionally over the present level of output on a long-term basis at a unit price of Rs.90. Apart from the investment of Rs.10 lakhs, as shown above, the fixed overheads will increase by Rs.50,000 due to additional Administrative expenses.

The Company is in a dilemma as to whether to accept the order for 10,000 units or to use the present unused capacity of 5,000 units for which there will be additional selling expenditure or Rs.50,000.

Ignore financing charges and give your recommendation. 
(Nov 1998)

(Q12) A firm needs a component in an assembly operation. If it wants to do the manufacturing itself, it would need to buy a machine for Rs.4 lakhs which will last for 4 years with no salvage value. Manufacturing costs in each of the 4 years would be Rs.6 lakhs, Rs.7 lakhs, Rs.8 lakhs and Rs.10 lakhs respectively. If the firm had to buy the components from a supplier, the cost would be Rs.9 lakhs, Rs.10 lakhs, 11 lakhs and Rs.14 lakhs respectively in each of the four years. However, the machine would occupy floor space which would have been used for another machine. This later machine would be hired at no cost to manufacture an item, the sale of which would produce net cash flows in each of the four years of Rs.2 lakhs. It is impossible to find room for both the machines and there are no other external effects. The cost of capital is 10% and the present value factor for each of the four years in 0.909, 0.826 0.751 and 0.683 respectively. 

Should the firm make the components or buy from outside? 
(May 1999)

(Q13) Veejay Ltd., makes and sells two products, Vee and Jay. The budgeted selling price of Vee is Rs.1,800 and that of Jay is Rs.2,160. Variable costs associated with producing and selling the Vee are Rs.900 and with Jay Rs.1,800. Annual fixed production and selling costs of Veejay Ltd. are Rs.88,000.

The company has two production/sales options. The Vee and Jay can be sold either in the ratio of one Vees to three Jays or in the ratio of one Vee to two Jays.

What will be the optimal mix and why? 


(Nov 1999)
(Q14) (a) Product ‘A’ takes five hours to produce on a particular machine and it has a selling price of Rs.50 and a marginal cost of Rs.35.


On the same machine, another product ‘B’ can be made at two hours at a marginal cost of Rs.5 per unit.


Supplier’s price of product ‘B’ is Rs.10 per unit.


Assuming that machine hour is the key factor, advise whether product ‘B’ could be bought out or manufactured.
(b)
R Ltd. will produce 3,00,000 kgs. Of S and 6,00,000 kgs. Of Y from an input of 9,00,000 kgs. of raw material Z.


The selling price of S is Rs.8 per kg and that of Y is Rs.6 per kg.


Processing costs amount to Rs.54 lacs per month as under:



Raw material Z 9,00,000 kgs. at Rs.3 per kg.

Rs.27,00,000



Variable processing costs


Rs.18,00,000



Fixed processing costs


Rs.9,00,000



Total 




Rs.54,00,000

There is an offer to purchase 60,000 kgs. of Y additionally at a price of Rs.4 per kg. The existing market for Y will not be affected by accepting the offer. But the price of S is likely to be decreased uniformly on all sales.


Find the minimum reduced average price for S to sustain the increased sales. 
(Nov 1999)

(Q15) GG Ltd. manufactures and sells equipment called water purifier. The cost data for each batch often numbers of water purifier is as follow:

	Components 
	A
	B
	C
	D
	E

	Machine Hours
	20
	28
	24
	-
	-

	Labour Hours
	-
	-
	-
	4
	2

	
	Rs.
	Rs.
	Rs.
	Rs.
	Rs.

	Variable Costs
	64
	108
	116
	24
	8

	Fixed costs as Apportioned 
	36
	52
	64
	26
	22


Assembly costs (all variable) Rs.50 per batch.

Selling price Rs.800 per batch.

Maximum available machine capacity for making components A, B and C is 10,800, hours and it cannot be increased further. Labour is available for making components D and E and for assembling the product. 

Estimated increase in demand next year is 50% and fixed costs in general may increase Rs.10,000.

In order to increase production capacity to meet increased market demand, the company decided to purchase one of the machine made components.

Quote Ltd. is the only supplier of components A, B and C. Because of incomplete records it is unable to quote single figure prices. It is quotation is as follows:

	Component
	Pessimistic
 view Rs.
	Probability
	Most Likely 
view Rs.
	Probability
	Optimistic
 view Rs.
	Probability

	A
	120
	0.25
	110
	0.5
	80
	0.25

	B
	200
	0.25
	130
	0.5
	140
	0.25

	C
	160
	0.25
	140
	0.5
	120
	0.25


It is agreed between the companies that the price of each of the components will be determined on an overall basis based on information found in the quotation.

You are required to:

(i)
Indicate, in the context of key factor, the maximum number of batches that could be produced, if each of the three alternatives namely buying A or B or C is considered.

(ii)
Analyse the financial implication of purchase and advise which component is to be bought keeping in view the fact that production capacity will be limited to a 50% increase.

(iii)
Prepare a profit Statement for the period assuming that the component chosen by you is bought out and extra production is made and sold.  

(May 2000)
(Q16) Unique Products manufactures and sells in a year 20,000 units of a particular product to definite customers at a price of Rs.100 per unit. The concern has a capacity to produce 25,000 unit of the product per annum. To produce beyond 25,000 units per annum, the concern will have to install new equipment at a cost of Rs.15 lakhs. The equipment will have a life span of 10 years and will have no residual value. There is an offer from a client to purchase 10,000 units of the product regularly at a price of Rs.90 per unit. The order accepted, will have to be over and above the existing level of production of 20,000 units.

The cost structure is as under:

	
	Per Unit

	Direct Material
	30

	Direct Labour
	20

	Variable Overhead
	10

	Profit
	20


During the coming year, it has been estimated that the cost of direct material, as company the current year will increase by 10%. Because of certain wage agreement direct labour will increase by 25%. Fixed overheads will increase by 10%. If the new order for 10,000 is accepted, fixed overheads will increase further by Rs.60,000 due to increased administrative charges.

You are required to analyze whether the concern should accept the order or instead of that try to secure order for the balance unused capacity, as available now, through some sales promotion expenses which will be Rs.50,000 per annum. Ignore financial charges for the new investment. 


(May2000)

(Q17) A firm furnishes the following information: 

	Capacity in Units
	Unit Cost
	Unit Price

	
	Rs.
	Rs.

	2,000
	40
	100

	3,000
	35
	95

	4,000
	34
	94

	5,000
	32
	-

	6,000
	31
	-


At present the firm is operating at 4,000 units capacity and has received an order for 2,000 units from an export market at Rs.28 per unit. Should the order be accepted? 
(May 2000)
Answer: order should be accepted since it will give additional benefits to company.

(Q18) P Ltd. manufactures plastic cans of a standard size. The variable cost per can is Rs.4 and the selling price is Rs.10 each. The factory of the company has eight machines of identical size. Any individual machine can produce 30 cans per hour. The factory works on 300 days per annum basic and the actual available hour per machine per day is 7.5. The company has an order of 4,20,000 cans from an oil company, to supply. The yearly fixed cost of the company is Rs.20 lacs. P Ltd has received an order from another firm for supplying 60,000 nos. of plastic moulded toys. The price of the toys is Rs.60 each and the variable cost is Rs.50 each. While this order would be acceptable for supplying for total quantities only, on acceptance, a special mould costing Rs.2,25,000 would required to be acquired to manufacture the toys. The time study exercise has revealed that 15 nos. of toys can be produced per hour by any of the machines; 


Advise the company, with reasons in the following situations:

(i) Whether to accept the order of manufacturing moulded toys, in addition to supplying 4,20,000 nos. of cans or not;
(ii) Whether to accept the order of manufacturing moulded toys, if the order of cans increases to 5,40,000 nos. or not;
(iii) While a sub-contractor is willing to supply the toys, either while or part of the required quantities at an all inclusive rate of Rs.57.50 each, what would be the minimum excess capacity needed to justify the manufacturing of any portion of the toys order, instead of sub-contracting?

(iv)
The company had an understanding that the orders of the cans will be increased during the year on negotiation, and planned and manufactured 4,50,000 cans during the year. For utilizing the excess capacity, they also accepted the toys order and sub-contracted only 15,000 nos. of toys. At the year’s end, however, it was revealed that the order of the cans could be for 4,80,000 nos., if it was properly negotiated. How much loss has been suffered by the company due to improper prediction of demand and negotiation? 
(Nov 2001)

(Q19) XYZ Limited is currently manufacturing 5,000 units of the product ‘XY 100’ annually, making full use of its machine capacity. The selling price and total costs per unit associated with ‘XY 100’ are as follows:

	
	Rs.
	Rs.

	Selling price per unit
	
	900

	Costs per unit:
	
	

	Direct materials
	200
	

	Variable machine operating costs 
	150
	

	(Rs.100 per machine hour)
	
	

	Manufacturing overhead costs
	180
	

	Marketing and administrative costs
	200
	730

	Operating income per unit of ‘XY 100’
	
	170


XYZ Limited can sell additional 3,000 units of ‘XY 100’, if it can outsource those additional units.

ABC Limited, a supplier of quality products, ahs agreed to supply upto 6,000 units of ‘XY 100’ per year at a price of Rs.650 per unit delivered at XYZ’s factory.

XYZ Limited can use its facility to produce an alternative product ‘XY 200’. It can sell up to 12,000 units of ‘XY 200’ annually. Estimated selling price and total costs per unit to manufacture and sell 12,000 units of ‘XY 200’ are as follows: 

	
	Rs.
	Rs.

	Selling price per unit
	
	600

	Costs per unit:
	
	

	Direct materials
	200
	

	Variable machine operating costs 
	50
	

	(Rs.100 per machine hour)
	
	

	Manufacturing overhead costs
	60
	

	Marketing and administrative costs
	110
	420

	Operating income P.U. of ‘XY 100’
	
	180


Other information pertaining to the operation of XYZ Limited is as follows:

(a)
XYZ Limited use machine hour as the basis for assigning fixed manufacturing overhead. The fixed manufacturing overhead for the current year is Rs.3,00,000. These costs will not be affected by the product-mix decision.

(b)
Variable marketing and administrative costs per unit for various products are as follows:

	Manufactured
	‘XY 100’
	Rs.80

	Purchased
	‘XY 100’
	Rs.40

	Manufactured 
	‘XY 200’
	Rs.60


Fixed marketing and administrative costs for the current year is Rs.6,00,000. These costs will not be affected by the product-mix decision.

Calculated the quantity of each product that XYZ Limited should manufacture and/or purchase to maximize operating income.

Show your calculations.

(CA, May 2002)

Answer: Manufactured XY 200: 12,000 Units;
Manufactured XY 100: 1000 Units



Purchased XY 100: 6,000 Units.
(Q20) 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:

Resources per kg. of X

	Labour:
	

	
	Grade 1
	2 hours

	
	Grade 2
	6 hours

	Materials:
	

	
	A
	2 units

	
	B
	1 Litre 


Grade 1 labour is highly skilled and although currently under-utilized in the firm, it is A’s policy to continue to pay Grade 1 labour in full. Acceptance of the contract would reduce the idle time of Grade 1 labour. 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 labour are:

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

The materials required to fulfil the contract would be drawn from the materials already in stock Material A is widely used within the firm and any usage for the contract will necessitate replacement. Material B was purchased to fulfil an expected order that was not received. If material B is not used for the contract, it will be sold.

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

	Particulars
	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 a particular product or department. The overhead is recovered by applying a pre-determined rate per productive labour hour. Initial estimates of next year’s activity, which exclude the current contract, show fixed production overhead of Rs.60,00,000 and production labour hours of 3,00,000. Acceptance of the contract would increase fixed production overheads by Rs.22,80,000.

Variable production overheads are accurately estimated at Rs.30 per productive labour 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 decrease by 5,000 units in the next year only. However, this reduction in sale of Y would enable attributable fixed factory over head of Rs.5,80,000 to be avoided. Information on Y is as follows:








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. 

(May 2002)

(Q21) Panchwati Cement Ltd. produces ‘43 grade’ cement for which the company has an assured market.  The output for 2004 has been budgeted at 1,80,000 units at 90% capacity utilisation.  The cost sheet based on output (per unit) is as follows:
         (16 Marks)

	
	Rs.

	Selling price
	130

	Direct material
	  30

	Component ‘EH’
	   9.40

	Direct wages @ Rs. 7 per hour
	28

	Factory overhead (50% fixed)`
	24

	Selling and distribution overheads (75% variable)
	16

	Administrative overhead (fixed)
	5


The factory overheads are applied on the basis of direct labour hours.

To utilise the idle capacity and to improve the profitability of the company, the following proposals were put up before the Board of Directors for consideration:

(i)
An order has been received from abroad for 500 units of product ’53 grade’ cement per month at Rs. 175 per unit.  The cost data are:

Direct material Rs. 56 per unit, direct labour 10 hours per unit, selling and distribution overhead applicable to this product order is Rs. 14 per unit and variable factory overhead are chargeable on the basis of direct labour hours.

(ii)
The company at present manufactures component ‘EH’, one unit of which is required for each unit of product ‘43 grade’.  The cost details for 15,000 units of component ‘EH’ are as follows:

	
	Rs.

	Direct materials
	30,000

	Direct labour
	52,500

	Variable overheads
	25,500

	Fixed overheads 
	33,000

	Total
	                     1,41,000


The component ‘EH’ however is available for purchase at the market at Rs. 7.90 per unit.

(iii)
In the event of company deciding to purchase the component ‘EH’ from market, the company has two alternatives for the use of the capacity so released, which are as under:

(a)
Rent out the released capacity at Re. 1 per hour.

(b)
Manufacture component ‘GYP’ which can be sold at Rs. 8 per unit.  The cost data of this component for 15,000 units are:

	
	Rs.

	Direct materials
	42,000

	Direct labour
	31,500

	Factory variable overheads
	13,500

	Other variable overheads 
	25,500

	Total 
	1,12,500


Required:

(i) Prepare a statement showing profitability of the company envisaged in the budget.
(ii) Evaluate the export order and state whether it is acceptable or not.

(iii) Make an appraisal of proposal to manufacture component ‘EH’ and state whether the component ‘EH’ should be manufactured in the factory or purchased from the market.  Assume that no alternative use of spare capacity is available.

(iv)
Evaluate the alternative use of the spare capacity and state whether to manufacture or buy the component ‘EH’ and if you decision is to buy the component ‘EH’, which of the two alternatives for the use of spare capacity will you prefer ?

(Q22) A manufacturer produces 3 Products whose cost Data are as follows –

	Particulars
	         X
	              Y
	           Z

	Direct materials (Rs./ Unit)
	       32.00
	          76.00
	       58.50

	Direct labour:

Dept.            Rate/hour (Rs.)

  I                        2.50

 II                        3.00

 III                       2.00
	       Hours

         18

          5

         10
	         Hours

           10

            4

            5
	        Hours

          20

           7

          20

	Variable OH (Rs.)
	         8.00
	         4.50
	       10.50


Fixed Overheads Rs.4,00,000 per annum.

The budget was prepared at a time, when market was sluggish. The budgeted Quantities & Selling Prices are as under –

	Product
	Budgeted Quantity (Units)
	Selling Price / Unit (Rs.)

	X

Y

Z
	19,500

15,600

15,600
	135

140

200


Later, the market improved and the Sales Quantities could be increased by 20% for product X and 25% each for Product Y and Z. The sales manager confirmed that the sales could be achieved at the price originally budgeted. The production manager states that the output could not be increased beyond the budgeted level due to the limitation factor of Direct labour Hours in Department II.

Required;

(i) Prepare a Statement of Budgeted Profitability.

(ii) Set Optimal Product Mix and Calculate the Optimal Profit.

(Nov 2007)
Answer: Budgeted Profits: Rs.3,99,500.


Optimum Profits:
Rs.4,06,450.

(Q23) A Company requires four components which are produced in its own Factory, to manufacture a final product. However, the factory has only 20,000 machine hours available to manufacture the entire required quantity of the four components from its own factory. The following further data are available –

	Component
	      AA(Rs.)
	       BB(Rs.)
	       CC(Rs.)
	       DD(Rs.)

	Variable Cost:

Material

Labour 

Expenses
	       19.00

        4.50

        5.00
	       13.50

         4.00

       10.00
	         12.50

         11.00

           5.00
	      22.00

      20.00

      30.00

	           Total
	       28.50
	       27.50
	          28.50
	       72.00

	Requirements
	2,000 Units
	3,500 Units
	1,500 Units
	2,800 Units


Direct Expenses relate to use of machine capacity which costs Rs.5 per Machine Hour to operate. An outside Party has agreed to deliver four components to the Company’s Factory at the following Prices per Unit –


AA – Rs.30,
BB – Rs.29.50,
CC – Rs.26.00,
DD – Rs.84.00

A Second shift operation would increase direct wages by 25% over the normal shift and Fixed Overhead will increase by Rs.250 per 1000 hrs. (or a part thereof) of second Shift.

Required:

(i) Determine which component and What Quantity to be manufactured internally within 20,000 hours available machine capacity.

(ii) Find Out whether it would be profitable to operate to make any of balance components required on a second shift basis instead of buying outside.

Answer: 



AA

BB

CC

DD

(i) Own Production


2,000

6,00

nil

2,800

Purchase from outside

nil

2,900

1,500

nil

(ii) Only BB can be manufactured internally in second shift. This will lead to saving of Rs.1,400.

(Q24) Vatpai Co. produces 5 different products from a single raw material. Raw Material is available in abundance at Rs.6 per Kg. The labour Rate is Rs.8 per hour, comprising Rs.5.60 per hour as Fixed Overhead and Rs.2.40 per hour as a variable Overhead. The factory OH rate is Rs.8 per hour. The plant capacity is 21,000 hours for the budgeted period. Production facilities can produce all the products. The selling commission is 10% of the product price.

Given the following information, you are to suggest the suitable sale mix, which will maximize the company’s profit. Determine the profits that will be earned at the selected sales mix.

	Products
	Market Demand
	Selling Price
	Labour Hours (p.u.)
	RM (p.u.)

	A
B

C

D

E
	4,000

3,600

4,500

6,000

5,000
	32.00

30.00

48.00

36.00

44.00
	1.00

0.80

1.50

1.10

1.40
	700 gms

500 gms

1.5 kgs

1.3 kgs

1.5 kgs


Assume, in above situation, 3.500 hours of overtime working is possible. It will result in additional Fixed OH of Rs.20,000, a doubling of labour rates and a 50% Increase in variable overheads. Do you recommend Overtime working?

Answer: Possible Profit with 21,000 hours


Rs.1,67,130.


Overtime will not be recommended.

(Q25) Vinayak Ltd. manufactures three components. These components pass through two of the company’s department P and Q. The machine hour capacity is limited to 6,000 hours in a month. The monthly demand for components and cost data are as under –

	Components
	             A               
	          B
	            C

	Demands in Units
	    900
	        900
	      1,350

	Direct Material (P.u)

Direct Labour (P.U.)

Variable OH (P.U)

Fixed OH:      P at Rs.9 per hour

                    Q at Rs.10 per hour
	Rs.45.00

Rs.36.00

Rs.18.00

Rs.16.00

Rs.30.00
	Rs.56.00

Rs.38.00

Rs.20.00

Rs.16.00

Rs.30.00
	Rs.14.00

Rs.24.00

Rs.12.00

Rs.12.00

Rs.10.00

	                      Total
	Rs.145.00
	Rs.160.00
	Rs.72.00


Components A and C can be purchased from market at Rs.129 each and Rs.70 each respectively. Prepare a statement to show which of the components in what Quantities should be purchased to minimize the cost.

Answer: 250 Units of A should be purchased from outside to fulfill the Demand.

MULTIPLE KEY FACTOR AND HIRING OUT

(Q26) A Company manufactures two products X and Y. The company’s fixed cost per annum is Rs.5 lakhs. These products are sold for Rs.228 and Rs.432 respectively. Standard cost data are –

Particulars 





Product X

Product Y

Direct Raw Material




     Rs.40

     Rs.80

Wages Rs.8 per hour in Departments:
1
     Rs.48

     Rs.72







2
     Rs.24

     Rs.48







3
     Rs.72

        --







4
        --


     Rs.96

Variable OH





     Rs.32

     Rs.28

The company operates 8 hours shift for 300 days in a year. Number of workers engaged by each department is –

Department

 1

 2

 3

 4

Number of workers
45

24

27

36

Required: 

(a) How many units of each product would be manufactured and what is the resultant maximum profit, if number of employees cannot be increased or decreased?

(b) If only one product is to be manufactured by the company, which of products would give the maximum profit and what is amount of profits?
(CA, May 2006)
Answer: (A) 7200 units of X and 6000 units of Y is preferable since having a profit of Rs.6,66,400.

(B) Product Y is preferable.

(Q27) ZED Ltd. manufactures two products P and Q and sells them at Rs.214 and Rs.320 per unit respectively. The variable costs per unit are as under: 


	
	Product – P (Rs.)
	Product Q (Rs.)

	Raw materials
	
	

	
	Material – X 
	22.00
	28.00

	
	Material – Y 
	8.00
	32.00

	Direct wages (Rs.6 per labour hour):
	
	

	
	Department – A 
	36.00
	54.00

	
	Department – B 
	18.00
	36.00

	
	Department – C 
	54.00
	-

	
	Department – D 
	-
	72.00

	Variable overheads
	23.00
	14.30


The company procures raw materials against import licence. The company operates at single shift a day of 8 ours for 300 days in a year. The number of workman engaged are 30, 16, 18 and 24 in departments A, B, C and D respectively. Neither the workers are subject to transfer from one department to another nor any new recruitment is possible at present. Fixed costs are Rs.12,000 per month. 

You are required to find out the following:

(a)
The product-mix to yield maximum profit.

(b)
The most profitable product if only one product is to be manufactured. Whether the answer will differ if license to import raw materials is released only Rs.1,80,000. 

(Nov 1996)
Answer: (a) 4800 units of P and 4,000 units of Q earned a maximum profits of Rs.4,50,000.

(b) if only one product is preferable then Product Q preferred. If RM is key factor then Product P should be preferred.

(Q28) Modhak company manufactures two products. Each product passes through two departments A and B before it becomes a finished product. The data for a year are as under –


Products



Aristocrat

Deluxe

Maximum Sales potential in units

   7,400

  10,000

Product unit Data:

a. Selling Price Per unit


   Rs.90

   Rs.80

b. Machine hours per unit


Dept. A Hours



   0.50


   0.50


Dept. B Hours



   0.40


   0.45

c. Maximum capacity of Dept. A is 3,400 hours and of Dept. B is 3,840 hours.

d. Maximum quantity of Direct Material available is 17,400 Kg. Each product requires 2 kg of Direct Materials. The purchase price of Direct material is Rs.5 per Kg.

e. Variable Costs are budgeted at Rs.50 per hour of Department A and Rs.60 per hour of Department B.

In view of the aforesaid production capacity constraints, the company has decided to produce only one of the two products during the year under review.

1. Which of the product should be produced and sold in the year under review to maximize the profits? State the number of units and the resultant contribution form that product.

2. The surplus capacity available in Dept. A or Dept. B after manufacture of either Aristocrat or Deluxe is proposed to be hired out to earn a contribution of Rs.40 per hour in case of Dept. A and Rs.60 per hour in case of Dept. B. Prepare a statement to show whether Aristocrat or Deluxe should now be produced to maximize the total contribution. Calculate the total contribution?

3. The company has been advised to produce 4,250 units of each product and also to hire out the surplus capacity of respective departments. You are required to examine the feasibility of this proposal and to prepare a Budget analysis showing the total contribution for the year.








(CA, May 2004)
Answer: (1) 8,500 units of Deluxe to earn maximum contribution of Rs.2,38,000.

(2) Aristocrat should be produced since after hiring out maximum profit would be Rs.2,78,000.


   (3) Total revenue 2,64,400.

MAKE OR BUY DECISION

(Q29) K Ltd. manufactures and sells a range of sport goods. Management is considering a proposal for an advertising campaign, which would costs the company Rs.3,00,000. The marketing department has put forward the following two alternatives sales budgets for the following year –









Production (‘ooo)







  A

  B

  C

  D

Budget 1 – without Advertising

216

336

312

180

Budget 1 – with Advertising


240

372

342

198

Selling Prices and variable production costs are budgeted as follows:









Products (per unit)







  A

  B

  C

  D

Selling Price




11.94

14.34

27.54

23.94

Variable Production Costs:




Direct Material



5.04

6.60

15.24

12.48

Direct Labour




2.04

2.02

  3.36

  3.18

Variable Overheads



0.72

0.72

  1.20

  1.08

Other Data:

1) Variable Oh are absorbed on a Machine hour basis which is at a rate of Rs.1.20 per hour.

2) Fixed OH total costs to Rs.30,84,000 per annum.

3) Production capacity during the Budgeted period 8,15,000 machine hours.

4) Product A and C could be bought in at Rs.10.68 per unit and Rs.24 per unit respectively.

i. Determine whether investment in the advertising campaign would be worthwhile and how production facility would be best utilized.

ii. Explain the assumption and reasoning behind your advise.
(CA, May 1996)
Answer: Machine Hours Allocation
A

B

C

D
Without Advertisement

     1,29,600
       2,01,600
     3,12,000
    1,62,000

With Advertisement


     1,44,000
       2,23,200        3,42,000         1,78,200

(Q30) Fortune Ltd. manufactures product N using one unit of each of three components named P, Q and R sells it as Rs.37.50 per unit. The company has two divisions. In production division, it produces all types of components by using its full capacity of 42,000 machine hours. In assembly division, the worker performs the remaining job manually before N is ready for sale.

Product N is manufactured in batches of 100 units. Data relating to current production per batch are –



Machine Hours
Variable Costs (Rs.)
   Fixed Costs (Rs.)      Total Costs

Production Divison


P

15


375


150


525


Q

25


450


175


625


R

30


450


450


900

Assembly Division

Assembly

-----


800


325


1 125






           2,025


1,100


3,175

For the next year company has estimated that its sale would go up by 50% more than the present sales and probably even by 75% if the production capacity is made available.

The machine capacity cannot be increased during the next year even though the workers in the assembly division cannot be increased as per requirement without increasing in the fixed costs. To meet the increased demand, production can be taken up and processing in the assembly division by procuring the component from the open market. The company has received the following price quotation for purchase of components.

Components



  P

  Q

  R

Price offered per unit


5.55

7.00

8.40

· Determine the production and profits being earned at present.

· Indicate which of component should be purchased and what quantity at the two estimated levels of output i.e. 50% and 75% increased in demand.

· Prepare statement showing the Company’s Profitability at both the estimated levels of output.




(CA, May 1994)
Answer: Present Production: 600 batches, Present Profits = Rs.3,45,000, At 50% increased in capacity 840 batches of Q should be purchased, At 75% increased capacity, 350 batches f P and 1050 batches of Q should be purchased. Profits at 50% and 75% increased level Rs.6,37,500 and Rs.7,73,250 respectively.
(Q31) Priya Gadgets manufactures a simple garden tool. At present the company is working at full capacity producing the three components A, B and C one of each being required for the assembly of the tool. All of the machines are capable of making all the components. Current cost data considering a hundred tools are as follows –

Particulars

Machine Hrs.
     Variable Costs      Fixed Costs            Total

Components – A

10

26


10

36

Components – B

16

32


12

44

Components – C

20

32


32

64

Assembly


--

52


22

74

Total



46
           142


74
           218

Selling Price








           250

The Management is engaged in preparing next year’s budget; an increase in sales is to be provided for. The factory already has to work at a full machine capacity to meet current demand and no increase in the present machine hours can be effected for over 12 months. However, Assembly facilities are wholly variable and can be increased at very short notice. It is decided that one of the component will have to be bought out. The following quotation have been received –

Components







Rs.


A

Price per 100 tools



36


B

Price per 100 tools



46


C

Price per 100 tools



54

The sales manager feels sure that that he can sell at least 50% more tools than at present and probably 75% more, provided the factory capacity is available.

a. Prepare a report for the management giving your recommendation as to which component should be purchased in the coming year if product is increased by 50% and 75% respectively.

b. Explain the assumptions underlying your report.

(CA, May 1982)
Answer: For 50% increase, Make C and A, Buy B; For 75% increase Make A and B, Buy C.
(Q32)R Ltd. has spare capacity in two of its manufacturing Department – Department 4 and Department 5. A five day week of 40 hours is worked, but there is only enough work for 3 days per week so that 2 days per week (16 hours) could be available in each department. R Ltd. sold this time to another manufacturer, but there is some concern about the profitability of this week.

The accountant has prepared a table giving the hourly operating cost in each department. The summarized figures are given below –

	Particulars
	Department 4
	Department 5

	Power Cost

Labour Cost

Overheads Cost
	Rs.40

Rs.40

Rs.40
	Rs.60

Rs.20

Rs.40

	Total
	Rs.120
	Rs.120


The labour is paid on time basis and there is no change in weekly wage whether or not the plant is working at full capacity. The OH figures are based on the firm’s current OH absorption rate (fixed and variable) when the departments are operating at 90% of full capacity (assume 50 weeks per annum). The Budgeted Fixed OH attributable to Department 4 and 5 are Rs.36000 p.a. and Rs.50400 p.a. respectively.

As a short term measure, the company has been selling processing time to another manufacturer, at Rs.70 per hour in earlier department. The customer is willing to continue this arrangement and to purchase any spare time available, but R ltd. is considering the introduction of a new product on a minor scale to absorb the spare capacity.

Each unit of the new product required 45 minutes in department 4 and 20 minutes in Department 5. The Variable cost of the required input material is Rs.10 per unit. The market study indicated as follows;

	Demand
	1500 units p.a.
	1000 units p.a.
	500 units p.a.

	Selling Price
	Rs.100 p.u.
	Rs.110 p.u.
	Rs.120 p.u.


You are required – (a) to calculate the best weekly programme for the spare time in two departments and (b) to determine the best price to be charged and (c) to quantify the weekly gain that this programme and price should yield.
(CA, May 2005)

Answer: Spare capacity of Department 4 should be hired out and no need to hire out spare capacity of Department 5.

(Q33) A company manufactures two products P and Q. Both the products pass through the company’s two departments, A and B. The market demand for a month is 2,500 units of P and 2,000 units of Q. The company has a normal capacity of 600 hours in department A and 520 hours in department B per month. Overtime is acceptable upto 50% of normal hours in each department. The details relating to the products are as under:

	
	
	Products

	
	
	P
	Q

	Direct material cost per unit
	Rs.
	10
	5

	Fixed overheads per month
	Rs.
	18,000
	6,400

	
	
	Department

	
	
	A
	B

	Direct labour time per unit (Minutes)
	
	
	

	Product
	P
	
	6
	12

	
	Q
	
	18
	12

	Direct wage rate per hour
	
	
	

	
	Normal Time
	Rs.
	10
	12

	
	Overtime
	Rs.
	15
	18


In the event of the company not being able to fulfill the demand for want of capacity, the balance quantity of the products can be sold by buying from a sub-contractor, who has agreed to supply product P at Rs.18 and product Q at Rs.12 per unit. 
Required:

(i)
Calculate the quantity of each product to be manufactured and / or to be subcontracted in a most economical way of fulfilling the market demand. 

(ii)
Present a statement showing the total costs involved in your solution in (i) above. 







(CA, May 2001)
Answer:


P

Q


Make (Normal Hours)

2500 units
100 Units


Make (overtime in B)

Nil

1067 Units


Buy from the outside


Nil


        833 Units

(Q34) Vallabh Company manufactures two products EXE and WYE which passes through two of its departments exclusively used for them. A market survey conducted by the company reveals that the company can sell either 38,500 units of EXE or 31,500 units of WYE in a year. The manufacture cost and selling price details are –

Particulars





EXE(Rs.)

WYE(Rs.)

Selling price per unit




   375


     540

Costs:

Department 1: Direct Material


     58
 

     100



  Direct Labour
5 Hours
     50
     7.5 hours
       75

Department 2: Direct Material


     21
 

       26



  Direct Labour
7.5 Hours
     90
     10 hours
     120

Overheads:





Dept. 1


Dept. 2

Variable OH rate per direct labour hour

Rs.2.40

Rs.3.60

Fixed Overheads



     Rs.5,00,000
   Rs.10,00,000

Budgeted Direct Labour Hours

         1,75,000

       2,80,000

Since the quantity that can be sold exceeded the production capacity, the company has been considering the use of sub – Contracting production facilities. Accordingly, when tenders were floated, two contractors were responded as under –

Contractor DS offers to produce upto a maximum of 17,500 units of EXE or 14,000 units of WYE in a year for the type of work done by the department 1 of the company. The price charged by the DS is Rs.138 per unit of DXE and Rs.212 per unit of WYE. These prices included the cost of Direct material used in Department 1 of the company.

Contractor DW can produce upto a maximum of 11,200 units of EXE and 7000 units of WYE in a year for the type of work done by department 2 of the company. The price charged by DW for EXE is Rs.150 and For WYE is Rs.192 per unit. These prices included the cost of material used in department 2 of the company.

Required:

· if the company does not wish to use the sub contracting facility, which of two products and in what quantity should be produced and sold by the company by using its own production capacity to earn maximum profits? Calculate the resultant maximum profits?
· If the company wishes to produce either 31,500 units of WYE or 38,500 units of EXE by using sub-contracting facility, state which of two products should be produced to maximize the profits? Calculate the resultant maximum profits?







( May 2003)

Answer: (a) Company should manufacture EXE by using internal capacity having maximum profits of Rs.25,95,000.

(b) Company should manufacture WYE on sub contracting having a profit of Rs.35,07,327.
 (Q35) Wonderful Woodworks Ltd. manufactures three play articles of wood – Chairs, Benches and Tables. The budgeted unit costs and resource requirement of each of these items is given below:

	Article
	        Chair
	           Bench
	         Table

	Timber Cost

Direct Labour Cost

Variable OH

Fixed OH
	        5.00

        4.00

        3.00

        4.50
	       15.00

       10.00

         7.50

       11.25
	     10.00

       8.00

       6.00

       9.00

	Total Cost
	       16.50
	       43.75
	     33.00

	Budgeted Volume per annum
	4,000 units
	2,000 units
	1,500 units

	Selling Price
	    20.00
	    50.00
	    40.00


· The Fixed OH is attributable to the three products on the basis of direct labour hours.

· The labour rate is Rs.4 per hour and timber rate is Rs.2 per sq.m.

· The articles are made up of special grade of timber; the supply is restricted to 20,000 sq.m. p.a.

· The sale director has already accepted the offer of 500 chairs, 100 benches and 150 tables from a departmental store, which if not supplied would incur a financial penalty of Rs.2,000. These quantities are included in the market demand estimates shown as budgeted volume per annum.

1. Determine the optimum production plan and the ner profits earned under that plan?

2. Calculate and explain the maximum prices that may be paid per sq.m. in order to obtain extra supply of special timber variety.

Answer: Production: 4,000 Chairs. 1,500 tables, 333 benches, Maximum Profit = 7,827, maximum Price Payable for extra timber = Rs.2 + Rs.2.33 = Rs.4.33 per sq.m.

(Q36) SRI DEEPSONS is a High-Fashion Garments manufacturer. It is planning to introduce a new fashion garment in the market in the forthcoming festival season. Four meters of cloth materials are required to layout the dress pattern. After cutting, some materials remain that can be sold as cut-pieces. The leftover material can also be used to manufacture a matching cap and handbag.

SRI DEEPSONS expects to sell 2,500 dresses if matching cap and handbag are not provided and 20% more if matching cap and handbag are provided. Market research indicates that the cap and or handbag cannot be sold independently but only as accessories with the dress.

Based on the market research findings, the various combinations of dresses, caps and handbags that are expected to be sold by the retailers in the forthcoming season are as below:

Complete sets of Dress, cap and handbag



68

Dress and cap only






12

Dress and handbag only





  9

Dress only







11








           100

The material used in the dress costs Rs.60 per meter. The cost of cutting the dress, if cap and handbag are not manufactured is estimated at Rs.20 a dress and remaining pieces can be sold for Rs.5 for each dress cut out. If the cap and handbag are to be manufactured, it requires more delicate and skillful cutting and hence cutting costs will increase by Rs.8 per dress. There will be no saleable scrap if the caps and handbags are manufactured in the quantities estimated.

The selling price and costs to complete the three items, once they are cut, are as follows –

Items



Selling Price (P.U)


Unit cost to complete*

Dress



 
400.00




48.00

Cap




29.00




6.50

Handbag



18.00




3.00

* Excludes cost of material and cutting operation.
Should the company go in for providing caps and handbags along with dresses?
(CA, Nov 1992)

Answer: The company should go in for providing caps and handbags along with dresses.

(Q37) ABC Ltd. produces a variety of products each having a number of component parts. Product B takes 5 hours to produce on a particular machine which is working at full capacity. B has a selling price of Rs.100 and variable cost of Rs.60 per unit. A component part – X-100 could be made on same machine in two hours at a variable costs of Rs.10 per unit. The supplier price for the component is Rs.25 per unit. Advise whether the company should buy the component X-100 or not?
(CA, May 1985)

Ans. Relevant manufacturing cost per unit is Rs.26 while the buying cost is Rs.25. Therefore, Buy the component.

Make or Buy Decision with installation or Replacement of Machine {Capital Budgeting Decision}

(Q38) A Company purchases 6,000 components per annum at Rs.60 each. The management desires to install a new machine to manufacture the components. The cost of the machine is Rs.3,00,000. It has a capacity to produce 10,000 components p.a. The Life of machine is 5 years. The variable cost to manufacture the component is Rs.48 per unit and a sum of Rs.20,000 has been allocated to this machine as a fair share of general factory overheads p.a. Should the company make or buy this component? If an offer to buy 2,500 components at Rs.50 each is received from another company, should the accept the offer to manufacture and supply?


(ICWA, Dec. 1998)

Ans.




Make

Buy

Net Saving in manufacturing

Cost of 6,000 units p.a. (Rs.)

58

60

12,000 p.a.

Cost of 2,500 units


48

50

5,000 p.a.

(Q39) Gemini Enterprises currently makes as many units of part No. X-248 as it needs. Sen, General Manager of Gemini Enterprises, has received a quotation from another company for making part No. X-248. Zedco will supply 1,000 units of Part No. X-248 per year at Rs.50 per unit. Zedco can begin supply on 1st July, 2005 and continues for 5 years, after which Gemini will not need the part. Zedco can accommodate any change in Gemini’s demand for the part and will supply it for Rs.50 regardless of the quantity. Shah, the controller of Gemini Enterprises, reports the following costs for manufacturing 1,000 units of Part No. X-248.











  (Rs.)

Direct Material







22,000

Direct Labour








11,000

Variable Manufacturing OH






  7,000

Depreciation on Machine






10,000

Product and process Engineering





  4,000

Rent









  2,000

Allocation of general plant overheads costs




  5,000




Total Costs





61,000

The following additional information is available:

(i) Part X-248 is made on a machine used exclusively for its manufacture. The machine was acquired on 1st July, 2004 at a cost of Rs.60,000. The machine has a useful life of six years and a zero terminal value. Depreciation is calculated on Straight Line Basis.

(ii) The Machine could be sold for Rs.15,000 today.

(iii) Product & Process engineering costs are incurred to ensure that the manufacturing process for Part No. X 248 works smoothly. Although, these costs are fixed in short run, with respect to units of Part No. X-248 is outsourced, product and process engineering costs of Rs.4,000 will be incurred for 2004-05 but not thereafter.

(iv) Rent costs of Rs.2,000 are allocated to products on the basis of the floor area used for manufacturing the product. If Part No. X-248 is discontinued; the space currently used to manufacture it would become available. The company could then use the space for storage purposes and saves Rs.1,000 currently paid for outside storage.

(v) General plant overhead costs are allocated to each department on the basis of direct manufacturing labour costs. The cost will not change in total. But no general plant overhead will be allocated to Part No. X-248 if the part is outsourced.

Assume that Gemini requires a 12% rate of return for the project, Determine if Part No. X-248 be outsourced or not.



(Ca, May 1998)

Ans.





Make


Buy

Cost per Unit (Rs.)



25.445


36.05



Net Savings in terms of Present Value from manufacturing = Rs.3,025.

INDIFFERENCE POINT

(Q40) After inviting tenders, two quotation are available as follow:
(a) Supplier A: Rs.4.80 per unit. 

b. Supplier B: Rs.4.40 per unit and a fixed cost of Rs.12,000 irrespective of the quantity ordered.

Additional Information: Present stock- 35,000 units, Average Monthly Consumption- 10,000 units, Maximum level- 80,000 units, Minimum Stock- 30,000 units.

Advise with arguments, with which supplier, the order should be placed and what quantity should be ordered?
(Q41) Morning News Ltd. (MNL) is considering launching a new monthly magazine at Rs.10 per copy. The sales of Magazine are expected to be 5,00,000 copies per month, but it is possible that the actual sales could differ quite significantly from this estimate.

Two different methods of producing magazine are being considered and neither would involve any additional capital expenditure. The estimated production costs for each of two methods of manufacture, together with the additional marketing & distribution costs of selling the new magazine are given below

	Particulars
	Method A
	Method B

	Variable Costs

Specified Fixed costs

Semi-variable costs:

    3,50,000 copies

    4,50,000 copies

    6,50,000 copies
	Rs.5.50 per copy

Rs.8,00,000 per month

Rs.5,50,000 per month

Rs.6,50,000 per month

Rs.8,50,000 per month
	Rs.5 per copy

Rs.12,00,000 per month

Rs.4,75,000 per month

Rs.5,25,000 per month

Rs.6,25,000 per month


 The fixed cost content of the semi-variable costs will remain constant throughout the range of activity given above.

MNL currently sells a magazine covering related topics to those that will be included in the new production. Consequently, it is anticipated that the sales of the existing magazine will be adversely affected. It is estimated that for every ten copies sold of the new publication, sales of the existing magazine will be reduced by one copy.

Sales and Cost data of the existing magazine is as under –


Sales: 2,20,000 copies per month at Rs.8.50 per copy.


Costs: Variable – Rs.3.50 per copy, specified fixed costs – Rs.8,00,000 per month.

Required:

1. Calculate, for each production method, the net increase in MNL’s profits which will result as a result of the introduction of the new magazine, at each of the following levels of the activity – (a) 5,00,000 copies per month (b) 4,00,000 copies per month (c) 6,00,000 copies per month.

2. Calculate for each production method, the amount by which the sales volume of the new magazine could decline from the anticipated 5,00,000 copies per month, before the company makes no additional profit from the introduction of the new publication.

Briefly identify any conclusions which may be drawn from your calculation above.
(Q42) Vedanta Ltd. produces and sells 4 types of dolls for children. It also produces and sells a set of Dress kit for the Dolls. The company has worked out the following estimates for the next year –

Doll

Estimated Demand

Std. Material    Std. Wages

Estimated Sales

(UNITS)

      Cost
 


     Per Unit

A


50,000


     Rs.20

Rs.15


Rs.60

B


40,000


     Rs.25

Rs.15


Rs.80

C


35,000


     Rs.32

Rs.18


Rs.100

D


30,000


     Rs.50

Rs.20


Rs.120

Dress Kit
          2,00,000

     Rs.15

Rs.5


 Rs.50

To encourage the sales of dress kits, a discount of 20% in its price is offered if it were to be purchased along with the doll. It is expected that all the customers buying dolls will also buy the dress kit.

The company’s factory has effective capacity of 2,00,000 labour hours per annum on single shift basis and it produces all the product on that basis. The labour rate is Rs.15 per hour. Overtime of the labour has to be paid at double of the normal rate.

Variable costs work out to 40% of direct labour cost. Fixed costs are Rs.40 laces per annum.

There is no inventory at the end of the year. Prepare a constructive estimate of the year’s profitability.








(May 1998)

Answer: Estimated Net Profits: Rs.55,38,000;
Discount offered on Dress Kits: Rs.15,50,000.

(Q43) Find the cost Break even points between each pair of Plants whose costs functions are:

Plant A

Rs.  6,00,000 + Rs.12 X

Plant B


Rs.  9,00,000 + Rs.10 X

Plant A

Rs.15,00,000 + Rs.  8 X

(Where X is the number of unit produced).

(CA, RTP Nov. 2005)

Ans.






A and B

B and C

C and A

Cost break-even-point (Units)
1,50,000

3,00,000

2,25,000

(Q44) M company’s Central Department is evaluating new copying machines to replace the firm’s current copier, which is worn out. The analysis of alternative machines have been narrowed to three and the estimated costs of operating them are shown below:






Cost Per 100 copies

Particulars


Machine A

Machine B

Machine C

Materials Costs


60


40


20

Labour Costs



80


30


20

Annual Lease cost

     30,000

      58,000

  1,00,000

i) Determine the cost indifference points for the three alternatives.

ii) What do the cost indifference points suggest as a course of action in this regard?

iii) If the management expects to need 87,000 copies next year, which copier would be most economical?





(CA, Nov. 2000, May 2001)

ACCEPTANCE OF SPECIAL OFFER

(Q45) A Co. Ltd. manufactures several different styles of jewellery cases. Management estimates that during the third quarter, the company will be operating at 80 percent of the normal capacity. Because the company desires a higher utilisation of plant capacity, the company will consider a special order.

The company has received special order inquiries from two companies. The first order is from JCP Co. Ltd., which would like to market a jewellery case similar to one of A Co. Ltd.’s jewellery cases. JCP jewellery case would be marketed under JCP’s own label. JCP Co. Ltd. has offered A Co. Ltd. Rs.57.50 per jewellery case for 20,000 cases to be shipped by the last date of the quarter. The cost data for A Co. Ltd. jewellery case that would be similar to the specifications of JCP special order are as follows:

	
	Rs.

	Regular selling price per unit
	90

	Cost per unit
	

	
	Raw Materials
	25

	
	Direct Labour 0.5 hour @ Rs.60
	30

	
	Overhead 9.25 machine hour @ Rs.40
	10

	Total Costs
	65


According to the specifications provided by JCP Co., the special order case requires less expensive raw materials. Consequently the raw materials will only cost Rs.22.50 per case. Management has estimated that the remaining costs, labour time and machine time will be the same as for A Co. Ltd. jewellery case.

The second special order was submitted by K Co. Ltd. for 7,500 jewellery cases at Rs.75 per case. These jewellery cases, like the JCP cases, would be marketed under K label and have to be shipped by the last date of the quarter. However, the K Jewellery case is different from any jewellery case in the A Co. Ltd. line. The estimated per unit cost of this case are as follows:

	
	Rs.

	Raw Materials 
	32.50

	Direct Labour 0.5 hour @ Rs.60
	30.00

	Overhead 0.5 machine hour @ Rs.40
	20

	Total Costs
	92.50


In addition, A Co. Ltd will incur Rs.15,000 in additional setup costs and will have to purchase a Rs.25,000 special device to manufacture these cases, this device will be discarded once the special order is completed.

The A Co. Ltd.’s manufacturing capabilities are limited to the total machine hours available. The plant capacity under normal operations is 90,000 machine hours per year or 7,500 machine hours per month. The budgeted fixed overhead for the Current year amounts to Rs.21,60,000. All manufacturing overhead costs are applied to production on the basis of machine hours at Rs.40 per hour.

A Co. Ltd. will have the entire quarter to work on the special orders. Management does not expect any repeat sales to be generated from either special order. Company practice precludes from subcontracting any portion of an order, when special orders are not expected to generate repeat sales.

Required:  Should A Co. Ltd. accept either special order? Justify your answer and show the calculations. 
(Nov 2000)

Ans.

Profitability, by using 4500 idle hours,

JCP Co.

K Co.

of Special Order received from


18,000


(6,250)

(Q46) A firm furnishes the following information:

	Capacity in Units
	Unit Cost
	Unit Price

	
	Rs.
	Rs.

	2,000
	40
	100

	3,000
	35
	95

	4,000
	34
	94

	5,000
	32
	-

	6,000
	31
	-


At present the firm is operating at 4,000 units capacity and has received an order for 2,000 units from an export market at Rs.28 per unit. Should the order be accepted? 
(May 2000)
Answer: order should be accepted since it will give additional benefits to company.

(Q47) X Limited having an installed capacity of One Lakh units of a product is currently operating 70% utilization. At current level of input prices, the F.O.B. costs per unit, taking credit for application export incentive workout as follows:

Capacity Utilization



70%

80%

90%

100%

FOB Cost per unit (Rs.)


97

92

87

82

The company has received three foreign offers as under –

Source A:   5,000 units at Rs.55 per unit FOB

Source B: 10,000 units at Rs.52 per unit FOB
Source C: 10,000 units at Rs.51 per unit FOB
Advice the company should accept any or all the export orders.


(Nov 2007)

Answer: All the three offers should be accepted if company wants to earn more profits.

(Q48) BALA co. manufactures two types of herbal products, A and B. Its budget shows overall profit figures after apportioning the joint fixed costs of Rs.15 laces in the ratio of the number of units sold. The budget indicates –


Products




    A



    B

Profits / (Losses)



      Rs.2,10,000

         (Rs.30,000)

Selling price per unit




Rs.200



Rs.120

PV Ratio





40%



50%

Advise on the best option among the following, if the company expects that the number of units sold would be equal.

1. Due to change in a manufacturing process, the joint costs would reduced by 15% but variable costs would be increased by 7.5%.

2. Price of A could be increased by 20% as it is expected that the price elasticity of the demand would be unity over the range of price.

3. Simultaneous introduction of both of options A and B.

(Nov. 2001)
Answer: (1) Net Additional Profits: Rs.63,000.


   (2) Net Additional Profits of Rs.2,40,000 if B sold at same level of quantity or Rs.1,20,000 if B 

        Quantity reduced to 10,000 due to change in price.


(3) Additional profits of Rs.2,10,000.

(Q49) A company has a normal manufacturing capacity of 1,50,000 units of a product per annum. The actual costs based on this output achieved during the last year were as under –
Direct Material:
Rs.36


Variable OH:

Rs.20

Direct Labour:
Rs.20


Fixed OH:

Rs.20

The Budget for the next year reveals the following increases –

Direct Material:
33 1/3%


Variable OH:

5%

Direct Labour:
10%



Fixed OH:

15%

In view of the substantially increase in the material costs, the company explored the possibilities of using a substitute material. The company has been able to identify a cheaper source of Direct Materials, which will costs Rs.40 per unit of output. The tests reveal that the use of Cheaper Direct Material as above will make the following impact on the costs –

(a) The Direct Material Cost will increase by Re.1 per unit of output.

(b) It will lead to 5% rejection in output.
(c) It will result in a final quality-testing programme evaluating an additional fixed costs of Rs.4,00,000.
The selling prices are estimated as under for different levels of sales volume for the next year –

Selling Price P.U. (Rs.)

128
  136
    144
     152
    160
      168      176

Demand (In 1000 units) 

190
   170
     150
      140     125       110      95

1. Advise whether the company should use the regular Direct Material or cheaper Direct Material to maximize its profits by producing the normal volume of output.

2.   Considering the range of selling prices estimated at different volume of output, determine the selling prices that will maximize the profits, if; (a) regular Direct Material are used; (b) cheaper materials are used.

3. Calculate the price selected by you in (ii) above, the amount of fixed costs at which the Company will be indifferent in choice of direct materials.

Answer: (1) Decision: at normal volume of output, it is preferable to use regular material.


(2) 1,25,000 units should be sold at Rs.160 by using regular material.


(3) 1,25,000 units should be sold at Rs.160 by using cheaper material.

CONTINUE OR SHUT DOWN POINT
(Q50) A Paint manufacturing Company manufactures 2,00,000 p.a. medium sized tins of “Spray Lac Paints” when working at normal Capacity. It incurs the following costs of manufacturing per unit:

Element of costs:

Direct Material
Direct Labour
VOH
FOH
Total Costs

Rs. per unit


7.80


2.10
 2.50
 4.00
     16.40

Each unit (tin) of the product is sold for Rs.21 with variable selling and administrative expenses of 60 paise per tin. During th next Quarter only 10,000 units can be produced and sold. Management plans to shut down the plant estimating that fixed manufacturing cost can be reduced to Rs.74,000 for the quarter.

When the plant is operating, the fixed OH are incurred at uniform rate throughout the year. Additional costs of plant shut down doe the quarter are estimated at Rs.14,000. You are required:

(i) To express your opinion as to whether the plant should be shut down during the quarter,

(ii) To calculate the shut-down point for the quarter in units of products.








(Ca, May 1991)

Ans.
Loss from the operation of the plant – Rs.1,20,000



Loss from shut – down

  - Rs.88,000



Shut Down Point


14,000 tins.

(Q51) Universe Ltd. manufactures 20,000 tins of ‘X’ in a year at a normal production capacity. The unit cost as to variable costs and fixed costs at this level are Rs.13 and Rs.4 respectively. The selling price is Rs.20 per unit.

Due to trade depression, it is expected that only 2,000 units of ‘X’ can be sold during the year. The management plans to shut-down the plant. The fixed costs for the next year then expected to be reduced to Rs.33,000. Additional costs of plant shut-down are expected to be Rs.12,000. Should the plant be shut down? What is the shut down point?









(CA, May 1988, 1996, Nov 2001)

Ans. 
Loss from the operation of the plant – Rs.66,000



Loss from shut – down

  - Rs.45,000



Shut Down Point


5,000 units.

(Q52) The total cost of manufacturing a component is as under at a cpacity of 50,000 units of production per quarter:



Prime costs


Rs.10.00



Variable Costs


Rs.  2.40



Fixed OH


Rs.  4.00



Total


Rs.16.40

The selling price of unit is Rs.21. The variable selling & administrative expenses is Rs.60 paisa per component extra. During the next Quarter only 10,000 units can be produced and sold. Management plans to shut down the plant estimating that the fixed manufacturing cost can be reduced to Rs.74,000 per quarter. When the plant is operating, the fixed OH are incurred at a uniform rate throughout the year. Additional costs of plant shut down for the quarter are estimated at Rs.14,000. Determine the Shut-down point for the quarter in units of product.

(ICWA, Dec. 2005)

Ans. 14,000 units.

DISCONTINUANCE OF PRODUCT LINE
(Q53) Electrolux Ltd. is engaged in the manufacture of four products in the factory. The production and sales volume is much lower than the normal volume and so there is substantial unfavourable Variance in the recovery of Overheads. The Sales and Cost data for a year are as under:










(Rs. in Laces)

Particulars



A

B

C

D
Total
Sales




400

500

200

100
1200

Costs:
Direct Material

  64

  70

  32

  7
  173



Direct Wages


  88

105

  60

18
  271



Factory Overheads

128

172

120

24
  444



Selling & Admin. OH

  80

100

  40

20
  240




Total Costs

360

447

252

69
1,128
Profit (Loss)



  40

  53

(52)

31
     72



Unabsorbed Overheads







     48


Net Profits










     24

50% of the factory OH is variable at normal capacity volume and variable selling and administrative overheads account for 5% of sales.

Of the total sales of Product ‘C’, half of the volume is used in the market for application in which product ‘D’ can be substituted. Thus, if product ‘C’ is not available the sales of product ‘D’ can be increased by Rs.100 laces without any change in the fixed selling expenses.

Of the total sale of product ‘C’ about 25% is sold in conjunction with product ‘A’. The customers will not be able to substitute product ‘D’ and so the sales of product ‘A’ will be reduced by 12.5% of the present level if product ‘C’ is withdrawn.

In the event of total discontinuance of product ‘C’, the fixed factory and selling & administrative OH will be reduced by Rs.20 laces. Alternatively, if the production and sales of product ‘C’ is maintained to the extent of 25% of the present level as service to product ‘A’, there will be a reduction in the fixed costs to the extent of Rs.10 laces. You are required to:

i) Prepare statement to show the financial implications of:

(a) Continuance of Product ‘C’.

(b) Discontinuance of Product ‘C’.

(c) Continuance of product ‘C’ only as service to customers using product ‘A’ whose business will otherwise lost.

ii) Make your recommendation on the course of action to be taken by the company with such comments as you may like to offer.


(Ca, May 1985)

Ans.
a) (i)
Profits – Rs.24 laces



     (ii)
Profits – Rs.43.5 laces



     (iii)
Profits – Rs.63.5 laces

(Q54) G Ltd. has prepared the following budget estimates for 2005-06:







Product A


Product B
(Rs.)

Sales (units)



6,000



16,000

Selling Price



40



64

Direct Material



12



22

Direct Wages @ Re.1 per hour

  8



12

Variable Overheads


  4



  6

Fixed Overheads



  8



12

Total




32



52

Profit




  8



12

After the finalization of the above manufacturing programme, it is observed that one-third capacity of the company is still idle. In order to improve the working the following proposals are put up for consideration:

i) Discontinue product ‘A’ and the capacity so released will be used on product ‘B’. The selling price of Product ‘B’ however will be reduced by Rs.2 per unit on the entire due to increased volume of sales.

ii) Discontinue product ‘B’ and divert the capacity so released to the production of product ‘C’ whose unit cost data are as under:




Selling Price



Rs.
52




Direct Material



15




Direct labour




10




Variable OH




  5

iii) Utilize the idle capacity for meeting an export demand for product ‘D’ whose unit cost data are as under:




Selling Price



Rs.
72




Direct Material



40




Direct labour




20




Variable OH




10

iv) Hire out the idle capacity hours by fixing a price in such a way that the same rate of profit per direct labour hour as obtained in the original budget estimates is achieved. Indicate the hire charges per labour hour.

Required;

a) Prepare a statement showing the profitability as envisaged in the original programme.

b) Evaluate each of the above four proposals independently and present statements showing overall profitability under each proposal.


(ICWA, June 1987)

Ans. Proposals

(a)

(b) – I

(b) – II
(b) – III
(b) – IV

Profits (Rs.)

2,40,000
2,00,000
2,78,400
2,52,000
3,60,000

MISCELLENOUS QUESTIONS REGARDING DECISION MAKING

(Q55) The present details of a manufacturing department are as follows –

Average output per week




48,000 units from 160 employees

Saleable value of output




Rs.6,00,000

Contribution made towards Fixed Expenses


Rs.2,40,000.

The company wants to introduces more mechanization into the department at a capital cost of Rs.1,60,000. The effect of this will be to reduce the employees to 120 and increasing the output per employee by 60%. To provide the necessary incentive to achieve the increased output, it intends to offer 1% increase on the piecework rate of Re.1 per unit for every 2% increase in output based on individual employees.

To sell the increased output, it will be necessary to reduce the selling price by 4%. Calculate the extra weekly contribution resulting from the mechanization. And also show how much time taken to recover the cost of machine.

Ans. Extra weekly contribution = Rs.1920

Time to cover cost of machine = 84 weeks.


(CA, Nov. 2000)

(Q56) The present details of a manufacturing department are as follows –

Average output per week




50,000units from 200 employees.

Saleable value of output




Rs.2,50,000

Contribution made towards Fixed Expenses


Rs.96,000.

There is proposal of further mechanization at a capital cost of Rs.1,00,800.

The benefit would be to reduce the number of employees to 150 but the average individual output increase by 60%. To ensure the increased output, it was decided to increase the piecework rate of Re.1 per article by 1% for every 2% increase in avg. individual output achieved. There would however be no change in selling price of the unit. You are required to compute the extra amount of contribution due to such change.

Ans. Extra weekly contribution Rs.1,200.
(Q57) RIL Ltd. manufactures a single product in its factory utilizing 60% of its capacity. The selling price and costs details are given below –

Sales (6,000 units)

Rs.5,40,000
Fixed Overheads:
Factory
Rs.2,00,000

Direct Materials

Rs.   96,000



Admin.
Rs.   21,000

Direct Labour

Rs.1,20,000



Selling 
Rs.   25,000

Direct Expenses

Rs.   18,000





At analysis of Factory and Selling & Distribution OH reveals that 12.5% of Factory OH and 20% of selling and Distribution OH are variable with production and sales. Administration OH is wholly fixed.

Since existing product could not achieve budget level for two consecutive years, the company decides to introduce a new product with a marginal investment but largely using present plant and equipment.

The cost estimates of the new products are as follows:



Rs. per unit



Direct Materials







16.00



Direct Labour








15.00



Direct Expenses







  1.50

Variable Factory Overheads








  2.00

Variable selling and Distribution Overheads






  1.50

It is expected that 2,000 units of the new product can be sold at Rs.60 per unit. The fixed factory oh are expected to increase by 10%, while fixed selling OH will go up by Rs.12,500 annually. Administration OH remains unchanged.

However, there will be an increase of working capital to the extent of Rs.75,000, which would take the total project cost to Rs.8.75 laces. The company considering that 20% pre-tax and interest return on investment is minimum acceptable to justify any new investment.

1. Analyse whether the new product should be introduced.

2. Given the data above and making any assumptions that you consider appropriate, are there any further observation or recommendations you wish to make?


(RTP)
JOINT PRODUCTS AND BY PRODUCTS

(Q58) A Company produces a product N which is sold at Rs.25 per kg. Before the produce emerges into finished goods, it undergoes processing in three processes – P, Q and R. Three types of Raw materials viz. A, B and C are charged in the ratio of 50:30:20 into process “P” where a process loss of 20% of total input is incurred. The output of Process “P” is transferred to process “Q” where a process loss is 10% on output is incurred. The output of Process “Q” in turn is transferred to process “R”, whose output is as under:

Main Product

N
80%

By Product

G
20%

The By-product G can be sold for Rs.8 per kg at split off stage. Alternatively it can be processed further in Department S by addition of material K equivalent to 50% of the weight of the input of by-product. In that event the processed product GK can be sold at Rs.14 per kg. The process loss in the operation is 40% of the total input. The costs of the process are:


Material K is Rs.4 per kg. Variable costs Rs.2 per kg of the total input into the process including by-product G. Fixed Expenses Rs.10,125 per month.

In December 2005, the company M poised for a production of 9000 kg of product N. Additional information relating to this month are:

Material prices:
A – Rs.8 per KG.,
B – Rs.6 per kg.,
C – Rs.5 per kg.

Process costs
Process



P

Q


R




Variable costs /kg

2.00

1.50


2.00




Fixed Costs


10,000

5,000


4,850

Required:

(i) Present a statement showing the profitability of product “N” and sale of “G” as by product.

(ii) Evaluate the economics of processing the by-product “G” into “GK”.

(ICWA, Dec. 1987)
Answer: i)
Profits Rs.44,400


      ii) 
Incremental Loss – Rs.11,025.
Do not process further.

(Q59) A company is able to obtain 2,00,000 kgs of A and 4,00,000 kgs of B from the input of 6,00,000 kgs of raw material F. The selling price of these products is A – Rs.6 per kg and B – Rs.4.50 per kg. The processing costs are:

Rae Material (6,00,000 x 2)





12,00,000

Variable Processing costs





  6,00,000

Fixed processing costs





  2,00,000



TOTAL




20,00,000

The company has three proposals for consideration:

a) Product A can be further processed into product P by mixing it with other purchased materials. The entire quantity of the resultant product P can be sold for Rs.13 per kg. Each kg of product P requires one kg of A and the processing costs amount to Rs.16,00,000.

b) There is an offer to purchase an additional quantity of 40,000 kg of product B at a price of Rs.3.50 per kg. The existing market of Product B will not be affected by this proposal. All production of A can be sold at uniform price.

c) A new raw material has just become available. The processing costs will remain the same but the process will now yield 2 kgs of A for every 3 kgs of product B. The total quantity of the new raw material available is limited to 6,00,000 kgs.

Required:

i) Find the original profit on sale of A and B.

ii) Evaluate the proposal for the further processing of A into P.

iii) In the case of proposal (b) the increase quantum of A will reduce its selling price. Find the minimum average price of A that will sustain the increased quantity of sales.

iv) Evaluate the proposal (c) and find the maximum price that company can afford to pay for the new raw material by retaining the existing profits.

(ICWA, June 1988, CA, May 1990)

Answer:
i) Rs.10,00,000

ii) Incremental loss due to further processing is Rs.2,00,000. Do not further process.



iii) Reduced selling price of A – 



iv) Rs.2.10 per kg.

(Q60) A company produces two joint products M and N in 60:40 ratios in department ‘T’ from a basic raw material. The input – output ratio of Department ‘T’ is 100:90. Product M can be sold for at split off point or can be further processed in department ‘S’ where upon it becomes product MS. The input output ratio of department ‘S’ is 100:85. If processing of M into MS is not undertaken, the capacity of department ‘S’ will remain idle. The selling price of these products are:


M -
Rs.60 per kg


N – Rs.135 per kg

MS – Rs.80 per kg.

The department expenses, raw material available for production in the next month and the selling expenses are as under ;

a) Departmental expenses per month:

(Rs. in lakhs)







Dept. T

Dept. S

Direct Material



20


  6

Direct Wages




30


10

Variable Overheads



40


14

Fixed Overheads



50


20

b) Raw Materials available for production in the next month – 8,00,000 kg @ Rs.50 per kg.

c) Selling expenses for the next month:
M -

Rs.9,20,000

N -

Rs.13,80,000

MS -

Rs.9,00,000

Required:

i) Prepare a statement showing whether product M should be processed further into MS or not (show all workings)

ii) Present a statement of profit based on your decision in (ii) above.

(ICWA, June 1991)

Answer: Incremental profit from further processing of M into MS is Rs.4.76 lakhs. So M should be further processed into MS. Overall profit with MS and N is Rs.69.76 lakhs.

(Q61) Three products X, Y and Z alongwith a by-product B are obtained again in crude state which require further processing at a cost of Rs.5 for X; Rs.4 for Y and Rs.2.50 for Z per unit before sale. The by-product is however saleable as such to a nearby factory. The selling prices per unit for the three main products and by-products, assuming they should yield a net margin of 25% on cost, are fixed at Rs.13.75, Rs.8.75, Rs.7.50 and Re.1 respectively.

During a period, the joint cost including the material cost was Rs.90,800 and the respective outputs were:


Products

X

Y

Z

B


Units


8,000

6,000

4,000

1,000

By product should be credited to the joint costs and only the net joint cost are to be allocated to the main products. Calculate the joint cost per unit of each product and the margin available as a percentage on cost.







(CA, May 1992)
Ans.

Products

X

Y

Z



Joint cost p.u.

6.75

3.38

3.94



Margin (%)

17

18.6

16.5

(Q62) A chemical company carries on production operations in two processes. Materials first pass through process I, where a compound is produced. A loss in weight takes at the start of processing. The following data, which can be assumed to be representative, relates to the month just ended:

Quantities:
Material input



kgs

2,00,000



Opening WIP (half processed)


   40,000



Work Completed




1,60,000



Closing WIP





   30,000

Costs:

Material Input



Rs.

   75,000



Processing Costs




1,02,000



Opening WIP: Materials

20,000





Processing

12,000

   32,000

Normal process loss in quantity may be assumed to be 20% of material input. Any quantity of the compound can be sold for Rs.1.60 per unit. Alternatively, it can be transferred to Process II for further processing and packing to be sold as Supercomp, for Rs.2.00 per kg. Further materials are added in process II which yield two kg of Supercomp for every kg of the processed I compounded used.

Of the 1,60,000 kgs per month of work completed in process I, 40,000 kgs are sold as compound and 1,20,000 kgs are passed through process II for sale as Supercomp. Process II has facilities to handle upto 1,60,000 kgs of compound per month if required. The monthly costs incurred in process II (other than the cost of compound) are:




1,20,000 kgs of compound

1,60,000 kgs of compound
Materials


Rs.1,20,000



Rs.1,60,000

Processing Costs:

Rs.1,20,000



Rs.1,40,000

Required:

a) Determine, using the average cost method, the cost per kg of the compound in Process I and the value of both completed and closing WIP for the month just ended.

b) Is it worthwhile processing 1,20,000 kg of compound further?

Calculate the minimum acceptable price per kg if a potential buyer could be found for the additional output of supercomp that could be produced with the remaining compound.








(Ca, Nov. 1990)

Answer:

a) Cost per kg of compound completed – Rs.1.075
Value of C.Stock – Rs.26,250.

b) Gain from further processing – Rs.48,000

c) Minimum Selling Price per kg – Rs.1.55

(Q63) A Company buys a chemical compound and refines it in the refining process. Input – output relationship is 100 litres of input will yield 50% A; 30% B and 20% C and the balance is a waste having no residual value. The raw material costs Rs.18 per litre. Conversion cost is Rs.36 per litre processed, while the fixed overheads are Rs.36 laces per year. The usual sales are as follows on yearly basis:

Compound


A


B


C

Quantity Sold


1,00,000

60,000


20,000

Selling Price


    Rs.80

Rs.100


Rs.200

The Manager of the company suggests that compound A should be processed further at a cost of Rs.25 per litre on account of labour and overheads and would then fetch Rs.120 per litre. You are required to work out the cost per litre on the compounds A, B and C after apportioning the cost on the basis of relative sales values. Also whether compound A is to be processed further?
(Ca, May 1994)

(Q64)  Inorganic Chemicals purchases salt and process it into more refined products such as caustic soda, chlorine and polyvinyl chloride (PVC). For the month of October, 2005, the firm purchased salt for Rs.80,000, conversion costs incurred were Rs.1,20,000 upto the split off point, at which time two saleable products were produced: Caustic Soda and chlorine. Chlorine could be further processed into PVC. Production and other relevant information for the month of October, 2005 are as follows:

Particulars

Production (tones) 

Sale (tons)

Sale price per ton

Caustic Soda


2400


2400



100

Chlorine


1600


   --



---

PVC



1000


1000



400

The full production of chlorine was further processed at an incremental cost of Rs.40,000 to yield 1,000 tons of PVC. There were no by-product or scrap from this further processing of chlorine. The organization did not have any opening or closing stocks of any of the above commodities for October, 2005. There is a very active for chlorine. The firm could have sold its entire production for October, 2005, at Rs.150 per ton. You are required to calculate:

i) How the joint costs of Rs.2,00,000 would be allocated between caustic soda and chlorine under each of the methods, viz. (a) Sales value at spilt-off point; 
(b) physical measure (tons); and (c) estimated net realizable value?

ii) The Gross margin % of (a) Caustic soda and (b) PVC under the three methods given in (i) above.

iii) Daily Swimming Pools Ltd. offers to purchase 1,600 units of chlorine in November, 1005 t Rs.150 per ton. This would mean that no PVC would be produced that month. Will the acceptance of the offer affect the operating income for November, 2005.








(Ca, Nov 1988)

Answer:


Sales Value Method

Physical measured

NRV

i) Caustic Soda


1,00,000


1,20,000

80,000

Chlorine



1,00,000


   80,000
         1,20,000

ii) Caustic Soda (%)


58.33



50


66.67

PVC




65



70


60

(Q65) P.W. Perfume Company manufactures various qualities of perfumes and colognes. One popular line of colognes includes three products that result from a joint production process. Below are data from the most recent month of production:

Product
Sale Price
Quantity
Joint Cost
Cost after split off
Total cost(Rs.)

Evergreen
      40

10,000

28


20


48

Morning Flower  100

  6,000

28


40


68

Eve. Flower
     150

   4,000
28


50


78

As a Controller, you are called into the president’s office with the Director of Marketing. The president says, “I don’t understand your product cost report. Either, we are selling our largest volume product at a loss or the product cost data are all wrong. Now what is it”. Required:

i) Respond to president’s Question?

ii) Another company has just introduced a product that competes directly with Morning Flower. To compete successfully with other company’s product, the price of Morning Flower must be reduced to Rs.60. Should the company do so and sell below the cost?

iii) If P.W. Perfume Company has a policy of maintaining a gross margin of 20% on sales what would your answer be in response to the price reduction in part (ii)?

iv) What is the minimum price for which Morning Flower can sell and still meet the 20% product gross margin for the group of products?


(Ca, Nov. 2000)

Answer:

i) Joint Cost should be apportioned based on NRV of the product.

ii) With reduced selling price, morning star is still giving contribution of Rs.1,20,000, so company should reduce the selling price to compete in the market.

iii) Loss of Profit from sale of Morning Flower at reduced price is Rs.1,40,000.

iv) Minimum Selling Price = Rs.83.33 per unit for Morning Flower.
(Q66) A company manufactures two types of herbal product, A and B. Its budget shows profit

figures after apportioning the fixed joint cost of Rs.15 lacs in the proportion of the numbers of units sold. The budget for 2002, indicates:

      A


     B

Profit (Rs.) 




1,50,000 

30,000

Selling price / unit (Rs.) 


     200 

    120

P/V ratio (%) 




      40 


     50

You are required to advise on the best option among the following, if the company expects that the number of units to be sold would be equal.

(i) Due to exchange in a manufacturing process, the joint fixed cost would be reduced by 15% and the variables would be increased by 7½ %.

(ii) Price of A could be increased by 20% as it is expected that the price elasticity of demand would be unity over the range of price.

(iii) Simultaneous introduction of both the option, viz, (i) and (ii) above.
(Q67) X Ltd. manufactures a semiconductor for which the cost and price structure is given below:

    Rs. per unit

Selling price 






500

Direct material 





150

Direct labour 






100

Variable overhead 





  50

Fixed cost = 





       Rs. 2 lakhs.

The product is manufactured by a machine, whose spare part costing Rs. 2,000 needs replacement after every 100 pieces of output. This is in addition to the above costs.

Assume that no defectives are produced and that the spare part is readily available in the market at all times at Rs. 2,000.

(i) Prepare the profitability statement for production levels of 2,000 units and 3,000 units, when fixed cost = Rs. 1 lakhs.

(ii) What is the break-even point (BEP) for the above data?

(iii) Comment on the BEP, if the fixed cost can be reduced to Rs. 1,80,000 from the existing level of 2 lakhs.
(Q68) The following information of a company is available for the year 2006:

     Rs.

Sales 








40,000

Raw materials 







20,000

Direct wages 







  6,000

Variable and fixed OH 





10,000

Profit 








  4,000

Units sold 200 Nos.

In the year 2007, wages rate will increase by 50% and fixed cost will decrease by Rs. 600. If 300 units are sold in 2007, the total fixed and variable OH will be 11,400. How many units should be sold in 2007, so that the same amount of profit per unit as in year 2006 may be earned?
(Q69) A single product manufacturing company has an installed capacity of 3,00,000 units per

annum. The normal capacity utilization of the company is 90%. The company has prepared the following budget for a year:

Variable costs:

Factory costs 





Rs. 33 per unit

Selling and Administration costs 


Rs. 9 per unit

Fixed costs:

Factory costs 





Rs. 21,60,000

Selling and Administration costs 


Rs. 7,56,000

Selling Price

Selling price per unit 




Rs. 60

The actual production, sales, price and cost data relating to the year under review are as given below:

Production 






2,40,000 units

Sales 







2,25,000 units

Finished goods stock in the beginning of the year: 

   15,000 units

Actual factory variable costs exceeded the budget by Rs. 1,20,000

Required:

(i) Calculate the budgeted profit and break-even point in units.

(ii) What increase in selling price was necessary during the year under review to maintain the budgeted profit?

(iii) Prepare statements showing the actual profit during the year under review by using Marginal Costing Method.

(Q70) A company has prepared the following budget for the forthcoming year:

         Rs. lakhs

Sales 








20.00

Direct materials 






  3.60

Direct labour 







  6.40

Factory overheads:

Variable 







  2.20

Fixed 








  2.60

Administration overheads 





  1.80

Sales commission 






  1.00

Fixed selling overheads 





  0.40

Total costs 







18.00

Profit 








  2.00

The policy of the company in fixing selling prices is to charge all overheads other than the prime costs on the basis of percentage of direct wages and to add a mark up of one-ninth of total costs for profit.

While the company is confident of achieving the budget drawn up as above, a new customer approached the company directly for execution of a special order. The direct materials and direct labour costs of the special order are estimated respectively at Rs. 36,000 and Rs. 64,000. This special order is in excess of the budgeted sales as envisaged above. The company submitted a quotation of Rs. 2,00,000 for the special order based on its policy. The new customer is willing to pay a price of Rs. 1,50,000 for the special order. The company is hesitant to accept the order below total cost as, according to the company management, it will lead to a loss.

You are required to state your arguments and advise the management on the acceptance of the special order.
Answer: Hence, the order is acceptable at the price of Rs. 1,50,000.
(Q71) Ret Ltd., a retail store buys computers from Comp Ltd. and sells them in retail. Comp Ltd.

pays Ret Ltd. a commission of 10% on the _selling price at which Ret sells to the outside market. This commission is paid at the end of the month in which Ret Ltd. submits a bill for the commission. Ret Ltd. sells the computers to its customers at its store at Rs.30,000 per piece Comp Ltd. has a policy of not taking back computers once dispatched from its factory. Comp Ltd. sells a minimum of 100 computers to its customers.

Comp Ltd. charges prices to Ret Ltd. as follows:
(i) Rs.29,000 per unit, for order quantity 100 units to 140 units. 

(ii) Rs.26,000 per unit, for the entire order, if the quantity is 141 to 200 units. Ret Ltd. cannot order less than 100 or more than 200 units from Comp Ltd.

Due to the economic recession, Ret Ltd. will be forced to offer as a free gift, a digital camera costing it Rs.4,500 per piece, which is compatible with the computer. These cameras are sold by another Co., Photo Ltd. only in boxes, where each box contains 50 units. Ret Ltd. can order the cameras only in boxes and these cameras cannot be sold without the computer.

In its own store, Ret Ltd. can sell 110 units of the computer. At another far of location, Ret Ltd. can sell upto 80 units of the computer (along with its free camera), provided it is willing to spend Rs.5,000 per unit on shipping costs. In this market also, the selling price that each unit will fetch is Rs.30,000 per unit.

You are required to: (i) State what is Ret's best strategy along with supporting calculations.

(ii) Compute the break-even point in units, considering only the above costs.
(Q72) Lee Electronic manufactures four types of electronic products, A,B,C and D. All these products have a good demand in the market. The following figures are given to you:

A 

B 

C

 D

Material cost (Rs./u) 



64 

72 

45 

56

Machining Cost (Rs/u @ Rs. 8 per hour) 
48 

32 

64

24

Other variable costs (Rs/u) 


32 

36 

44 

20

Selling Price (Rs/u) 



162 

156 

173 

118

Market Demand (Units) 

         52,000 
          48,500 
         26,500 
        30,000

Fixed overhead at different levels of operation are:

Level of operation (in production hours) 


Total fixed cost (Rs.)

Upto 1,50,000 





10,00,000

1,50,000 – 3,00,000 





10,50,000

3,00,000 – 4,50,000 





11,00,000

4,50,000 – 6,00,000  





11,50,000

At present, the available production capacity in the company is 4,98,000 machine hours. This capacity is not enough to meet the entire market demand and hence the production manager wants to increase the capacity. The company wants to retain the customers by meeting their demands through alternative ways. One alternative is to sub-contract a part of its production. The sub-contract offer received as under :
A 

B 

C 

D

Sub-contract Price (Rs./u) 


146 

126 

155 

108

The company seeks your advice in terms of products and quantities to be produced and/or sub-contracted, so as to achieve the maximum possible profit. You are required to also compute the profit expected from your suggestion.
(73) An agro-products producer company is planning its production for next year. The following

information is relating to the current year:

Products/Corps 

A1 

A2 

B1 

B2

Area occupied (acres) 
250 

200 

300 

250

Yield per acre (ton) 

  50 

  40 

  45 

  60

Selling price per ton (Rs.) 
200 

250 

300 

270

Variable cost per acre (Rs.)

Seeds 



300 

250 

450 

400

Pesticides 


150 

200 

300 

250

Fertilizers 


125 

  75 

100 

125

Cultivations 


125 

  75 

100 

125

Direct wages 

         4,000 
         4,500 
         5,000 
        5,700

Fixed overhead per annum 


(Rs.) 53,76,000.

The land that is being used for the production of B1 and B2 can be used for either crop, but not for A1 and A2. The land that is being used for A1 and A2 can be used for either crop, but not for B1 and B2. In order to provide adequate market service, the company must produce each year t least 2,000 tons each of A1 and A2 and 1,800 tons each of B1 and B2.

You are required to:

(i) Prepare a statement of the profit for the current year.

(ii) Profit for the production mix by fulfilling market commitment.

(iii) Assuming that the land could be cultivated to produce any of the four products and there was no market commitment, calculate: Profit amount of most profitable crop and break-even point of most profitable crop in terms of acres and sales value.
(74) SWEET DREAMS LTD. Manufactures and markets three products A, Band C in the State of Haryana and Rajasthan. At the end of first half of 1996-97 the following absorption based profit statement has been drawn by the accountant:

(Rs. in ‘000)

Haryana 
Rajasthan 

Total

Sales 





3,000 

    900 


3,900

Manufacturing Costs of Sales 

2,331 

    699 


3,030

Gross Profit 




  699 

    201 


   870

Administration Expenses (A) 


  120 

      36 


   156

Selling Expenses (B) 



  184 

    169 


   353

Total Expenses 



  304 

    205 


   509

Net Profit 




  365 

     (-) 4 

   361

(A) The expenses are constant and common to both the States. They stand allocated on the basis of Sales.

(B) The expenses are semi-fixed but specifically relate to the respective State. The management is worried to note that the decision taken to market the products in Rajasthan to utilise idle capacity has proved wrong and wish to cover only Haryana State. The incharge marketing division is not satisfied with the above way of profit presentation. He is of the firm opinion that sales effected in the State of Rajasthan is contributing profits. For the next half year he expects no increase in demand in Haryana while for Rajasthan he anticipates to sell B or C more by 50% of existing sales. This will utilise the idle capacity in full.

The product-wise relevant details for the first half of 1996-97 are:

A 

B 

C

Sales (in Rs.’000):

Haryana 




1,200 

900 

900

Rajasthan 




   300 

300 

300

Variable Costs (as a % on sales):

Manufacturing 



     40 

  35 

  30

Selling 




      3 

   2 

   2

Specific fixed manufacturing expenses

(in Rs.’000) 




   570 

470 

610

You are required to:

(a) Prepare s State-wise profit statement for the first half of 1996-97 using contribution approach. Also offer your views on the contention of the management and opinion expressed by incharge marketing division.

(b) Prepare a product wise profit statement for the same period using contribution approach.

(c) Submit your well thought out recommendation as to which product should be produced to utilize idle capacity.
(75) Satish Enterprises are leading exporters of Kid’s Toys. J Ltd. of U.S.A. have approached Satish Enterprises for Exporting a special toy named “Jumping Monkey”. The order will be valid for next three years at 3,000 toys per month. The export price of the toy will be 84. Cost data per toy is as follows:

Rs.

Materials 







60

Labour 







25

Variable overheads 






20

Primary packing of the toy 





15

The toys will be packed in lots of 50 each. For this purpose a special box, which will contain the 50 toys will have to be purchased, cost being Rs.400 per box.

Satish Enterprises will also have to import a special machine for making cost of the machine is Rs.24,00,000 and duty thereon will be at 12%. The machine will have an effective life of 3 years and depreciation is to be charged on straight-line method. Apart from depreciation, annual fixed overheads is estimated at Rs.4,00,000 for the first year with 6% increase in the second year. Fixed overheads are incurred uniformly over the year.

Assuming the average conversion rate to be Rs.50 per $, you are required to:

(i) Prepare monthly and yearly profitability statements for the first year and second year assuming the production at 3,000 today per month.

(ii) Compute a monthly and yearly break even units in respect of the first year.

(iii) In what contingency can there be a second break-even point for the month and for the year as a whole?

(iv) Have you any comments to offer on the above?


