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 Answer any FIVE questions.   

All questions carry equal marks. 

Use of statistical tables is permitted. 

1. (a)  Prepare a frequency distribution table having class intervals of 5 to 

group the following data. 

82 80 71 85 65 

70 72 91 83 78 

68 75 85 69 65 

72 65 66 67 85 

95 96 64 66 67 

  Also, draw the histogram to graphically depict the frequency distribution 

of the above data.   (10) 

 (b) Find out the mean, mode, median, range and standard deviation of the 

following data :  

  50, 45, 48, 55, 65, 45, 72, 68, 45, 49, 52 (5) 

 (c) A manufacturing process is known to produce 0.3% defective. Determine 

the probability of producing two or more defectives using binomial 

distribution and Poisson distribution when hundred pieces are 

manufactured by employing this process.  (2.5 + 2.5) 

2. (a) State the law of conditional probability. (4) 

 (b) A consignment containing 10% defective spark plugs is delivered to an  

automobile manufacturing company. The quality control engineer has 

instructed that, 8 spark plugs from this consignment need to be 

inspected. This consignment contains 1000 sparkplugs. If none of the  

8 spark plugs are defective, then the consignment is to be accepted.  

Otherwise, this consignment is to be rejected. Using the Normal  

distribution, determine the probability of accepting this consignment in 

the above automobile manufacturing company. (6) 
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 (c) Two samples of shafts were drawn from two Normal populations and 

their diameters were measured. These values in millimetres are given 

below. 

First Sample : 55 56 58 48 51 56  

Second sample : 56 62 75 45 54 58 64 

  Test whether the two Normal populations have the same variance at  

5% level of significance.   (10) 

3. (a) A chip used in a laptop has a uniform failure rate of 0.00002 per hour. 

What is the reliability of this chip for a period of service of 20,000 hours?  

     (6) 

 (b) The subassemblies of a refrigerator are designed to function for a period 

of 10,000 hours. The values of the reliabilities of these subassemblies are 

presented below : 

Sub-assembly Reliability 

Compressor 0.9 

Insulator 0.98 

Lighting 0.97 

Inside chamber 0.96 

  What is the expected reliability of the above refrigerator? (6) 

 (c) It is desired to have a reliability of at least 0.98 for an engine for a 

specified period of 20,000 hours. Assuming that failure rate is uniform, 

what is the least value of mean life that will yield this reliability? (8) 

4. (a)  Define the term productivity’.   (2) 

 (b)  Describe any two productivity measurement models. (8) 

 (c)  Describe any two management techniques that are used to improve 

productivity in companies.   (10) 

5. (a) The following data relate to the manufacturing of a product in a small 

size manufacturing company. 

  Sales = Rs. 50 lakhs 

  P/V Ratio = 50% 

  Margin of safety = 40%. 

  Find out the Break Even Point and profit of producing the above product.  

     (8) 

 (b) What is meant by marginal costing?  (4) 
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 (c) ABC company is required to locate its new plant to manufacture a 

product either at X or Y. In this regard, the following data were gathered. 

 Location A Location B 

Annual output 1,00,000 1,50,000 

Fixed cost Rs. 40,00,00,000 Rs. 50,00,00,000 

Profit at above level Rs. 20,00,00,000 Rs. 30,00,00,000 

  The market price of the product is expected to be Rs.2000. Apply the 

Break-Even model and state which location is to be chosen by the 

company ABC to locate its new plant to manufacture this product. (8) 

6. (a) Explain the method of designing a plant layout by employing Muther grid 

model.    (10) 

 (b) Describe the following recording techniques employed while conducting 

method study : 

   (i)  Outline process chart.   (5) 

  (ii) Multiple activity chart.   (5) 

7. (a) Describe any two methods of job evaluation. (5 + 5) 

 (b) What is meant by merit rating? In what ways merit rating is different 

from job evaluation?   (4) 

 (c) Two workers, X and Y while working on two identical machines produced 

respectively 75 and 85 numbers of the same job, whose standard 

production is 80 jobs per day. Labour hourly rate is Rs.50. Rate  

differential to be applied is 80% of standard piece rate for below standard 

performance, while it is to be 120% standard piece rate for standard and 

above standard performance. Apply Taylor’s differential piece rate 

system and determine the earning of each worker. (6) 

8. (a) Four departments A, B, C and Dare functioning in a manufacturing 

company. A, B and C are production departments and D is a service 

department. The actual costs of running the company for a period are as 

follows : 

 Rupees 

Rent 40,000 

Repairs 24,000 

Depreciation 13,500 

Lighting 3,000 

Insurance 15,000 

Supervision 45,000 

Employers contribution 4,500 

Power 27,000 
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  The following data are also available in respect to the Four departments. 

 Production Department Service Department 

 A B C D 

Area (Sq. Ft) 300 220 180 100 

Number of workers 36 24 18 12 

Total wages in Rs. 1,60,000 1,20,000 80,000 40,000 

Value of Plant in Rs. 2,40,000 1,80,000 1,20,000 60,000 

Value of stock in Rs. 2,25,000 1,35,000 90,000  

  Apportion the costs to the various departments on the most equitable 

method.    (8) 

 (b)  Write short notes on the following :   

  (i)  Cost accounts and subsidiary ledgers (3) 

  (ii) Labour turnover   (3) 

  (iii)  Cost variance reports   (3) 

  (iv)  Time keeping.   (3) 
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