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ME F443 (QCAR)          Total Marks:  30  
Date: 01/11/2022          Duration 1.5hrs 
 
You are required to be very brief and specific in your answers    [Each 2Mark] 
Question 1.  
(a) If a process is in a state of statistical control, does it necessarily follow that all or nearly all of the units of 
product produced will be within the specification limits? 
(b) Discuss the logic underlying the use of three-sigma limits on Shewhart control charts. How will the chart 
respond if narrower limits are chosen? How will it respond if wider limits are chosen? 
(c) Sketch the extended process in Deming philosophy  
(d) State one of the seven deadly sins and one of the fourteen points from Deming’s philosophy 
(e) What are eight dimensions of Quality defined by Garvin? 
(f) What are the tools used for Quality Improvement activities? Justify your answer. 
(g) What is Hidden failure cost? How is it different from Failure Quality cost? 
(h) Discuss the differences between service and product quality characteristics. 
(i) List down three important similarities between Juran’s and Deming’s philosophies. 
(j) Why errors are part and parcel of every sampling process and how do you minimize it? 
(k) How level of significance is linked with p-value used in hypothesis testing? [Bonus] 
 
Question 2.  
Two parts are assembled as shown in Fig. 1. Assume that 
the dimensions X and Y are normally distributed with means 

x  and y  and standard deviations x  and y  

respectively. The parts are produced on different machines 
and are assembled at random.  
(a) Determine the distribution for X+Y and X-Y, with mean and variance. 
(b) The mean of outside diameter of shaft and inside diameter of journal are 9.0 cm and 9.1 cm respectively. 
And the SD of shaft and hole are 0.033 cm and 0.043 cm. Determine the proportion of nonconforming 
assemblies.  
(c) If it is desired that the probability of a smaller clearance than 0.09 should be 0.006, what distance between 
the average dimensions should be specified?        [2+2 +2] 
 
Question 3. 
Two machinist measured the surface finish of metal part manufactured by them and 
the data is shown in Table 1. Assume that the measurements are normally 
distributed. (a) Test the hypothesis that the mean surface finish measurements made 
by the two technicians are equal. Use 05.0  and assume equal variances. Discuss 
the practical implications of the test.  
(b) Test the hypothesis that the variances of the measurements made by the two 
machinist are equal. Use 05.0  and discuss the implication. What changes will 
we need to take care in (a) when the variances are not equal?      [2+2] 

 
 
 
 

 

  

Machinist 1 Machinist 2 
1.45 1.54 
1.37 1.41 
1.21 1.56 
1.54 1.37 
1.48 1.20 
1.29 1.31 
1.34 1.27 
 1.35 
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Cumulative standard Normal distribution chart 

 
  



Chi-squared value for a specified Right hand area 

 
T -table 

 
Values of F for specified Right Tail area 

 


