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Q.1(a) Define the term ‘Airy Point’, state the condition to achieve it.  [2] 1 1 
Q.1(b) Four end bars A, B, C & D are to be calibrated using a calibrated length bar of 600mm 

whose actual length is 599.9999mm. The bar B is longer than bar A by 0.0005mm, bar 
C is longer than bar A by 0.0002mm, while bar D is shorter than bar A by 0.0001mm. 
The four gauges together have a combination length of 600.0002mm. Determine the 
corrected (actual) length of each bar.  

[3] 1 4 

     
Q.2(a) Interpret the meaning of fit H7r6 and differentiate between allowance and tolerance.  [2] 1 2 
Q.2(b) A Hole and a mating Shaft are to have a nominal assembly size of 45mm.The assembly 

is to have a maximum clearance of 0.25mm and minimum clearance of 0.10 mm. The 
hole tolerance is 1.75 times the shaft tolerance. Determine the limits for both hole 
and shaft by using Hole basis system.  

[3] 1 5 

     
Q.3(a) What is Quality? Why is it difficult to define quality?   [2] 2 1 
Q.3(b) Discuss various measures of dispersion. Explain the conditions for their usage. [3] 2 2 

     
Q.4(a) Define and explain type I and type II errors in the context of control charts. How does 

the choice of control limits influence these two errors? 
[2] 3 2 

Q.4(b) The time to deliver packaged containers by a logistics company is found from samples 
of size 4. The mean and standard deviation of delivery times is estimated to be 140 
hours and 6 hours, respectively. 
i. Find the 2σ and 3σ control limits for the average delivery time. 
ii. Suppose that Rules 1 and 3 are used simultaneously to detect out-of-control 

conditions. Assuming independence of the rules, what is the overall probability 
of a type I error for 3ó control limits? 

iii. If the mean delivery time shifts to 145 hours, what is the probability of not 
detecting this by the second sample after the shift? 

[3] 3 4 

     
Q.5(a) A soft drink bottling company is interested in controlling its filling operation. Random 

samples of size 4 are selected, and the fill weight is recorded. The table shows the 
data for 12 samples.  Daily production rate is 20,000 bottles. 
 (For n=4 A2= 0.73 D3= 0, D4=2.28) 

Sample  Observations (g)  
1 352 350 348 351 

2 351 351 352 350 

3 351 342 346 350 

4 349 352 353 352 

5 351 351 350 351 

6 353 346 351 346 

7 348 350 344 347 

8 350 351 349 346 

9 344 346 345 349 

10 349 352 350 352 

11 353 354 352 356 

12 348 346 353 351 
 

[5] 3 5 
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(a) Find the control limits for the X- and R-charts. 
(b) Draw X-bar and R chart. 
(c) Assuming the distribution of fill weights to be normal, how many bottles are 

nonconforming daily? 
 
 
 

 
Normal Distribution Table: 
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