
Registration No :    
 

Total Number of Pages : 02 B.Tech  
 PEME5405  

7th Semester Back Examination 2019-20 
METROLOGY, QUALITY CONTROL AND RELIABILITY 

BRANCH : MECH 
Time : 3 Hours 
Max Marks : 70 

Q.CODE : HB123 
Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Distinguish between systematic error and random error?  
 b) State the condition of ‘Airy point’.  
 c) What are the effect of flank error on effective diameter of a screw thread?  
 d) What is gauge maker tolerance?  
 e) Differentiate between repeatability and reproducibility.  
 f) Differentiate between single sampling and double sampling plans?  
 g) Why the concept of zero defect is necessary?  
 h) What are quality characteristics?  
 i) What is importance of ISO 14000?  
 j) A certain type of electric component has a uniform failure rate of 0.00001 per hour. What is 

its reliability for a specified period of service of 10000 hours? 
 

    
Q2 a) Describe procedures for straightness, flatness & circularity measurement. (4) 

 b) Determine and sketch the limits of tolerance and allowance for a 42 mm shaft and hole 
pair designated as H 8 - g10. The basic size lies in the range of 30 – 50 mm. The 
multipliers for grades 8 and 10 are 25 and 64 respectively. The fundamental deviation for g 
shaft is (- 2.5 D0.34) microns. The standard tolerance unit is 
i = 0.45 (D)1/3+0.001D in microns. 

(6) 

    
Q3  What are the various errors in screw threads? Discuss sources of these errors and 

precautions need to minimize or completely eliminate these errors. 
(10) 

    
Q4 a) Define fit and describe various types of fits in brief? (5) 

 b) Explicate the uses of interferometer in measuring flatness of surfaces. (5) 
    

Q5 a) What is total quality management. How TQM is implemented in an organization? (5) 
 b) Determine the control limits for 푋 and R charts if ∑푋 =357.50, ∑푅=9.90, Number of 

subgroups=20.It is given that A2=0.18, D3=0.41, D4=1.59 and d2=3.735. Also find the 
process capability. 

(5) 

    
Q6 a) Write the advantages and limitations of acceptance sampling over 100% inspection. (5) 

 b) A sampling plan is given as, N=10,000, n=100 and c=2. (i). Compute the probability of 
acceptance of lots with 1% defective? (ii) Determine AOQ value. 

(5) 
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Q7 a) What is Taguchi quadratic loss function? Explain in details what is its significance. (5) 

 b) An engine health monitoring system consists of a primary unit and a standby unit.                               
The MTTF of the primary unit is 1000 operating hours, and the MTTF of the standby unit is 
333 hour when in operation and 2000 hour while in standby status. Estimate the design life 
of the system if specifications require a reliability of 0.90.What is the system MTTF? 

(5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Calibration  
 b) POKA-YOKE  
 c) ISO 9000  
 d) Single repairable system using Markov model  
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