
 

 

LEARNING CURVE  
 

Question 1 (Source CMA Study Material) 

The usual learning curve model is Y = axb where 

Y  is the average time per unit for x units.  

a  is the time for first unit 

x  is the cumulative number of units  

b  is the learning coefficient and is 

Equal to 
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 = –0.322 of a learning rate of 80%. 

Given that a = 10 hours and learning rare 80%, you are required to Calculate: 

(i) The average time for 20 units. 

(ii) The total time for 30 units. 

(iii) The time for units 31 to 40. 

Given that log 2 = 0.301, Antilog of 0.5811 = 3.812 

 log 3 = 0.4771, Antilog of 0.5244 = 3.345. 

 log 4 = 0.6021, Antilog of 0.4841 = 3.049. 

 

Question 2 (Source CMA Study Material) 

The learning curve as a management accounting has now become or going to become an 

accepted tool in industry, for its applications are almost unlimited. When it is used correctly, it 

can lead to increase business and higher profits; when used without proper knowledge, it can 

lead to lost business and bankruptcy. State precisely: 

(i) Your understanding of the learning curve: 

(ii) The theory of learning curve; 

(iii) The areas where learning curves may assist in management accounting; and 

(iv) Illustrate the use of learning curves for calculating the expected average units cost of 

making. 

(a)  4 machines  (b) 8 machines 
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Using the data below: 

Data: 

Direct Labour need to make first machine =  1000 hrs.  

Learning curve =  90% 

Direct Labour cost =  `15/- per hour. 

Direct materials cost =  `1,50,000 

Fixed cost for either size orders =  `60,000. 

 

Question 3 (Source CMA Study Material) 

Z.P.L.C experience difficulty in its budgeting process because it finds it necessary to qualify the 

learning effect as new products are introduced. 

Substantial product changes occur and result in the need for retraining. 

An order for 30 units of a new product has been received by Z.P.L.C So far, 14 have been 

completed; the first unit required 40 direct labour hours and a total of 240 direct labour has been 

recorded for the 14 units. The production manager expects an 80% learning effect for this type of 

work. 

The company use standard absorption costing. The direct costs attributed to the centre in which 

the unit is manufactured and its direct materials costs are as follows: 

 ` 

Direct material 30.00 per unit. 

Direct Labour 6.00 per hour. 

Variable overhead 0.50 per direct labour hour. 

Fixed overhead 6,000 per four-week operating period. 

There are ten direct employees working a five-day week, eight hours per day. Personal and other 

downtime allowances account for 25% of total available time. 

The company usually quotes a four-week delivery period for orders.  

You are required to: 

(i) Determine whether the assumption of an 80% learning effect is a reasonable one in this 

case, by using the standard formula y = axb 

Where Y = The cumulative average direct labour time per unit (productivity)  



 

 a = The average labour time per unit for the first batch. 

 x = The cumulative number of batches produced. b = the index of learning. 

(ii) Calculate the number of direct labour hours likely to be required for an expected second 

order of 20 units. 

(iii) Use the cost data given to produce an estimated product cost for the initial order, examine 

the problems which may be created for budgeting by the presence of the learning effect. 

 

Question 4 (Source CMA Study Material) 

A firm received an order to make and supply eight units of standard product which involves 

intricate labour operations. The first unit was made in 10 hours. It is understood that this type of 

operations is subject to 80% learning rate. The workers are getting a wages rate of ` 12 per hour. 

(i) What is the total time and labour cost required to execute the above order? 

(ii) If a repeat order of 24 units is also received from the same customer, what is the labour 

cost necessary for the second order? 

 

Question 5  (May - 2009) (4 marks) 

PQ Ltd. makes and sells a labour-intensive product. Its labour force has a learning rate of 80%, 

applicable only to direct labour and not to variable overhead.  

The cost per unit of the first product is as follows : 

Direct materials  10,000 

Direct labour  8,000 (@ ` 4 per hour) 

Variable overhead  2,000 

Total variable cost  20,000 

PQ Ltd. has received an order from X Ltd. for 4 units of the product. Another customer, Y Ltd. is 

also interested in purchasing 4 units of the product. PQ Ltd. has the capacity to fulfill both the 

orders. Y Ltd. presently purchases this product in the market for ` 17,200 and is willing to pay 

this price per unit of PQ’s product. But X Ltd. lets PQ choose one of the following options : 

(i) A price of ` 16,500 per unit for the 4 units it proposes to take from PQ. 

(OR) 

(ii) Supply X Ltd.’s idle labour force to PQ, for only 4 units of production, with PQ having to 

pay only Re. 1 per labour hour to X Ltd.’s workers. X Ltd.’s workers will be withdrawn 

after the first 4 units are produced. In this case, PQ need not use its labour for producing 



 

X Ltd.’s requirement. X Ltd. assures PQ that its labour force also has a learning rate of 

80%. In this option, X Ltd. offers to buy the product from PQ at only ` 14,000 per unit.  

If both orders came before any work started, what is the best option that PQ may choose? 

Present suitable calculations in favour of your argument.  

 

Question 6 (Nov - 2009) (6 Marks) 

The Gifts Company makes mementos for offering chief guests and other dignitaries at functions. 

A customer wants 4 identical places of hand-crafted gifts for 4 dignitaries invited to its function. 

For this product, the Gifts Company estimates the following costs for the 1st unit of the product : 

 `/unit 

Direct variable costs (excluding labour) 2,000 

Direct labour (20 hours @ ` 50 per hour) 1,000 

90% learning curve ratio is applicable and one labourer works for one customer’s order. 

(i) What is the price per piece to be quoted for this customer if the targeted contribution is ` 

1,500 per unit? 

(ii) If 4 different labourers made the 4 products simultaneously to ensure faster delivery to 

the customer, can the price at (i) above be quoted? Why? 

 

Question 7 (May - 2010) (11 marks) 

An electronics firm which has developed a new type of fire-alarm system has been asked to 

quote for a prospective contract. The customer requires separate price quotations for each of the 

following possible orders : 

Order Number of fire-alarm systems  

First 100 

Second 60 

Third 40 

The firm estimates the following cost per unit for the first order : 

Direct Materials ` 500 

Direct Labour 

Deptt. A (Highly automatic) 20 hours at ` 10 per hour.  

Deptt. B (Skilled labour) 40 hours at ` 15 per hour. 



 

Variable overheads absorbed 20% of direct labour 

Fixed overheads absorbed 

Deptt. A ` 8 per hour 

Deptt. B ` 5 per hour 

Determine a price per unit for each of the three orders, assuming the firm uses a markup of 25% 

on total costs and allows for an 80% learning curve. 

Extract for 80% learning curve table : 

X 1.0 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 

Y (%) 100.0 91.7 89.5 87.6 86.1 84.4 83.0 81.5 80.0 

X represents the cumulative total volume produced to date expressed as a multiple of the initial 

order.  

Y is the learning curve factor, for a given X value, expressed as a percentage of the cost of the 

initial order. 

 

 

Question 8 (Dec - 2014) (7 marks) 

A Company has just completed the manufacture of 40 units of a new product. The manufacturing 

costs are : 

 ` 

Direct Material 2,00,000 

Direct Labour : 8,000 hour @ ` 20/hr 1,60,000 

Variable Overheads  80,000 

Special tools (re-usable) 10,000 

Fixed overheads apportioned  1,00,000 

Total 5,50,000 

The Company policy is to add a profit of 12% on selling price. 

The Company received another order for 120 units of this product for which the company 

quoted, based on its policy on absorption cost basis, a price of ` 15,625 per unit. The customer 

struck the order to ` 11,000 per unit. The Company is short of work and so is keen to take up 

more orders but it is reluctant to accept this order price because it is against the policy to accept 

any price below its cost. The Company experiences a learning curve of 90%.  

(i) Compute the gain or loss arising from acceptance of the order of ` 11,000 per unit. 

(ii) Advice whether the company should accept this order for 120 units or not.  
  



 

MCQ 

 

Question 1 (Dec. 2017 (2M)) (2 Marks) 

For a Learning Curve percentage of 72%, the time to be taken to complete the 4th unit of a 12-

unit job involved in the assembly line, if the initial unit requires 80 hours, will be  

(a) 43.50 hrs 

(b) 41.47 hrs 

(c) 46.71 hrs 

(d) 40.95 hrs 

 

Question 2 (June 18 (2M)) (Marks 2) 

An operation has a 90% learning curve and the first unit produced took 28 minutes. The labour 

cost is ` 20 per hour. How much should the second unit cost? 

(a) ` 9.80 

(b) ` 7.60 

(c) ` 8.40 

(d) ` 6.60 

 

Question 3 (Dec. 2018 (2M)) (2 marks) 

S Ltd. manufactures a product whose time for the first unit is 1,000 hours. It experiences a 

learning curve of 80%. What will be the total time taken in hours for units 5 to 8? 

(a) 4096 hours 

(b) 3200 hours 

(c) 1536 hours 

(d) 2000 hours 

 

Question 4  (June - 2019 (2M)) (2 marks) 

S Ltd. recently sold an order of 50 units having the following costs : 

 ` 

Direct materials  1,500 



 

Direct labour (1000 hours @ ` 8.50) 8,500 

Variable overhead (1000 hours @ ` 4.00)1 4,000 

Fixed Overhead2 1,400 

 15,400 

1 Allocated on the basis of direct labour-hours. 

2 Allocated at the rate of 10% of variable cost. 

The company has now been requested to prepare a bid for 150 units of the same product. 

It an 80% learning curve is applicable, Stone Isle’s total Cost on this order would be : 

(a) ` 38,500 

(b) ` 37,950 

(c) ` 26,400 

(d) ` 31,790 
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