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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions (2 x 10) 
 a) Range is the difference between _______and ________.  
 b) The formula for standard normal variate Z= ________.  
 c) The number of degree of freedom df=________, if number of factors, 

interactions and levels are known. 
 

 d) The expression for S/N ratio Smaller is better is ______.   
 e) The formula of AOQ =_____ and ATI =________  
 f) Poke means _______ and Yoke means ________.  
 g)  Steering committee in a quality circle is composed of _________.  
 h) .Relation between MTBF and failure rate is __________.  
 i) If three systems are connected in series, each having reliability of 0.94,find 

the system reliability. 
 

 j) If MTBF=5000 hours service period is 200 hours, then reliability of the 
system is  ___________ 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What are quality characteristics?  
 b) What are types of variations?  
 c) State difference between variable and attribute data.  
 d) What is process capability?  

 e) What is single sampling and double sampling plan?  
 f) Explain in brief producer’s risk and consumer’s risk.  
 g) What is online and offline quality control?  
 h) What is maintainability?  
 i) What is QFD?  
 j) What is concept of zero defect ?  
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  Part – B (Answer any four questions)  
Q3 a) Plot the control charts for X  and R  using the following sample data and a 

sample size of five. From the chart find out whether the process is in 
control. 
Subgroup 

No. 1 2 3 4 5 6 7 8 9 10 

X  5.004 5.204 5.014 5.008 5.009 5.016 5.030 5.01 5.016 5.01 
R  0.02 0.08 0.03 0.05 0.04 0.09 0.04 0.04 0.05 0.07 

 

(10) 

 b) State the objectives of X and R  chart. (5) 
    

Q4 a) Explain in detail Taguchi philosophy and Taguchi quadratic loss function. (10) 
 b) What is orthogonal array in design of experiments? Explain with suitable 

example. 
(5) 

    
Q5 a) What is Signal to Noise ratio? Sate types of S/N ratio. What is inner and 

outer array? 
(10) 

 b) What is Annova? What do you mean by Degree Of Freedom? (5) 
    

Q6 a) Explain TQM philosophy. What are the components of TQM? (10) 
 b) What is quality circle and how quality circle is implemented? (5) 
    

Q7 a) What is PDCA cycle? State the different steps  of this cycle. (10) 
 b) What is KAIZEN? State 5S and 5M of KAIZEN? Explain ISO 9000. (5) 
    

Q8 a) In a double sampling 2% AOQL acceptance plan n1=32, c1=0, n2=38, c2=2, 
N=1000. Determine (i) The probability of a 2% defective lot. 
 (ii) The average total inspection. 

(10) 

 b) Explain the OC curve with reference to sampling inspection and meaning of 
the following terms  
AQL, ii) LTPD, iii) producer’s risk, iv) consumer’s risk 

(5) 

    
Q9 a) Explain in detail different stages of Bath Tub curve. (10) 

 b) A certain type of electric component has a uniform failure rate of 0.00001 
per hour. What is the reliability for a specified period of service of 8000 
hours? 

(5) 
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