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130 — STATISTICAL PROCESS CONTROL 

Time : Three hours Maximum : 100 marks 

 

                                 Answer ONE question from each Unit. (5 ×××× 20 = 100) 

 All questions carry equal marks.   

Uses of Statistical Tables are permitted. 

UNIT I 

1. (a) What is SQC? Give the benefits of SQC.  (10) 

 (b) Explain the assignable and chance causes of variation in quality of the 

products manufactured by an industry.  (10) 

Or 

2. (a) What are the objectives of control charts? And give the merits.  (10) 

 (b) Explain about quality and control of’ quality.  (10) 

UNIT II 

3. (a) Differentiate between (i) ‘p’ and ‘np’ charts. (ii) ‘c’ and ‘u’ charts.  (10) 

 (b) The number of non conforming cables is found for 20 samples of size 100 

and is shown in below table. Construct the control chart for the 

proportion of non confirming cables.  (10) 

Samples 1 2 3 4 5 6 7 8 9 10 

No. of Non confirming cables 3 5 5 3 4 2 3 1 4 9 

Or 

4. (a) Enumerate the salient features of ‘np’ charts and ‘u’ charts and give their 

applications.    (10) 

 (b) The balls for ball bearings are inspected. A sample of 250 is inspected 

daily for continuously for two weeks. The samples are taken randomly 

from the daily production of 1,750 balls. Using the observations below: 

Compute the control limits for ‘p’ and ‘np’ charts.  (10) 
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UNIT III 

5. (a) Enumerate the salient features of X and the range chart.  (10) 

 (b) The following are the mean lengths and ranges of lengths of a finished 

product from 10 samples each of size 5. Calculate the control limits for X 

and R charts and examine whether the process is under control and state 

your recommendations:    (10) 

Sample. No Mean X Range R 

1 26.5 7 

2 26.8 4 

3 25.8 8 

4 26.6 5 

5 27 7 

6 24.6 4 

7 25.4 8 

8 24.6 4 

9 25.6 7 

10 26 9 

  Use: A2 = 0.58; D3 = 0; D4 = 2.11. 

Or 

6. (a) Write short notes on the following : 

  (i) Median chart.  (ii) Moving range chart. 

  (iii) Mid range chart.    (10) 

 (b) Tensile strength of steel ingots is maintained with help of control charts 

for X and R. The sub group size is 5. The values of X and R are computed 

for each sub group. After 30 sub group sum of average = 515 and sum of 

range = 120. Compute the values of UCL and LCL on X and R charts. 

Corresponding to sub group size = 5 value of constant A2 = 0.58; D3 = 0 

and D4 = 2.11.   (10) 

UNIT IV 

7. (a) What are the objectives of an analysis of process capability? What are the 

different types of process capabilities used?  (10) 

 (b) A Critical dimension in the production of a certain parts specifies a 

length of 65.00 ±  005 mm. X and R charts are used for this process. After 

30 sub groups of 4 units each have been inspected, SX =1799.40 mm and 

SR = 1.86 mm. Determine: 

  (i) Trial control limits for the process.  

  (ii) Calculate the standard deviation, and estimate the portion that 

does not meet specifications on the assumptions that unit 

measurements follow a normal distribution and. 

  (iii) The process capability indexes Cp and Cpk.  (10) 

Or 
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8. (a) What are the steps in calculating process capability index and process 

capability ratio?    (10) 

 (b) A certain manufacturing process has been operating in control at a mean 

of 70.00 mm with upper and lower control limits on the X chart of 70.225 

and 69.775 respectively. The process standard deviation is 0.15 mm and 

specifications on the dimension are 70.00 ± 0.50 mm. X and R charts are 

used for this process. Determine : 

  (i) What is the probability of not detecting a shift in the mean to  

69.75mm on the first sub group sampled after the shift occurs? The 

sub group size is four.  

  (ii) What proportion of nonconforming product results from the shift 

described in part (i)? Assume normal distribution for this 

dimension.    (10) 

UNIT V 

9. Write short notes on : 

 (a) Cumulative sum control chat  

 (b) Moving Range chart.    (20) 

Or 

10. What are the special control charts? Explain in detail manner. State the uses 

and advantages.    (20) 
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