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1.a)
What do you understand by Airy points? Discuss in detail. Obtain the conditions to achieve it.

    b)
What is the difference between airy points and supports to provide minimum deflection. For what application airy points are useful?

2a)
 Explain how (i) angle of a workpiece (ii) taper plug gauge is measured with the help of angle gauges?

Discuss with sketches.

  b)
Calculate the angle of taper and minimum diameter of an internal taper from the following readings? 

i) Diameter of bigger ball = 10.25 mm

ii) Diameter of smaller ball = 6.07 mm

iii) Height of top of bigger ball from datum = 30.13 mm

vi)
Height of top of smaller ball from datum = 10.08 mm
3.a)
How are Ra and RMS values of surface finish of a surface assessed? Explain with diagrams

  b)
What are the various factors influencing surface finish.  Explain them.  How is surface finish specified? Show with examples.  Obtain the list of ISI symbols of surface finish for various processes.

4.a)
What is meant by limit gauging?  How Taylor’s principle helps in defining it.  Do plug and ring gauges satisfy it?  If not how can they be modified to satisfy Taylor’s principle

b)
Sketch and explain four different types of plug gauges?  How the plug gauges are useful in maintaining gauge tolerance and wear allowances 

5.a)
What are the advantages and limitations of electrical and electronic comparator?

 b)
Discuss the principle and applications of a Sigma comparator. Show with a neat sketch how it works.

6.a)
Explain the different ‘screw thread’ errors commonly encountered during manufacturing. How can they be identified ? Give remedies for their elimination.

b)
Explain the method of measurement of thread angle (or) flank angle by optical projection
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7.a)
Briefly discuss the objectives of Statistical Quality control.

b)
Draw a neat sketch of operating characteristic curve showing the different zones. Also discuss the characteristics of OC curves.  

8.a)
What are the important tools of quality for TQM? Briefly discuss the importance of TQM ? Define ISO 9000.  Show how it is a part of TQM?

    b)
In a single sampling plan, N = 10,000 and C=1. Find the sample size when the probability of acceptance of 0.5% defective lot is 0.025. Compute the average outgoing quality
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1.a)
Briefly describe the different types of standards for linear measurement ? Why are end standards preferred generally in practice over line standards ?

b)
Discuss the need for wavelength of light as a suitable standard for length.

  c)
Indicate the salient features of wave length standards.

2.a)
Explain how a Sine Bar may be employed to determine the Taper angles of a given component. What are the limitations of Sine Bars.

  b)
An angle of 1020 – 8’ – 42” is to be measured with the help of standard 13 pieces set of angle gauges and a square block. Sketch the combination  
3.a)
Describe the working of a surface roughness measuring instrument you are familiar with. Explain its working with a neat sketch
   b)
What is the need of surface finish on the components?  How is the surface finish assessed. Explain it with different graphs 

4.a)
Discuss the concept of Limit gauging taking the example of gauging of holes and shafts.  Bring out the advantages and disadvantages of using limit gauges.
  b)
What are the advantages and disadvantages of using ring gauge versus gap gauge for checking cylindrical work? List out the guidelines to identify GO and NOGO surfaces of a gauge?
5.a)
Sketch and explain the construction and working of a “Reed Comparator” utilizing parallel strips. What are the advantages and its limitations.
   b)
What is meant by a “Comparator”? Explain. State the characteristics you expect of a good comparator 

6.a)
Describe with a  neat sketch, a two-wire method of measuring the effective diameter of a screw thread. Obtain mathematical expressions involved in it.

   b)
What is meant by ‘Lead’ of a gear? How is it measured? Discuss the necessary equipment for measurement.

7.a)
Discuss the reasons for using 
[image: image1.wmf]X

and R charts simultaneously. Explain with examples.
   b)
The average fraction rejected is 
[image: image2.wmf]P

= 0.75. 

Determine the 3 ( ‘control limits for P-chart.
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8.a)
Design a single sampling plan for which the ‘Consumer’s risk’ of acceptance of 2% detective product is 0.10 and the ‘Producer Risk’ of rejection of 0.6% defective product is 0.05. Determine the values of P0.50 and ‘indifferent quality’ for this sampling plan.
  b)
What are the advantages of adopting ISO 9000. List out summary elements of ISO 9001. Enumerate the various standards available on Total Quality Management (TQM).
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1.a)
A level comparator has a vial radius of 200 metres, divisions 2.5 mm apart, and contact feet at 20 mm centre distance. Calculate difference in length of two gauges under comparison if the total bubble displacement is 5 divisions.
  b)
Where are Airy points located on a 125 mm length bar ? Describe an International prototype metre. What should be the distance between its two supports ?
2a)
Explain principles and uses of Sine bar in detail. How is it used for angle measurement ? What are its applications.

  b)
Describe the different types of Spirit levels used in metrology

Define the following :

(i) Sensitivity (ii) Level constant of a Spirit level.

3.a)
Distinguish between Primary texture and Secondary texture ?  Why is the assessment of surface texture plays an important role ? In what way it helps in estimation.  Discuss in detail.

b) Discuss the relative merits and demerits of the mean line and envelope system of measurement of surface finish.

4.a)
Explain the concept of ‘Limit gauging’ by taking the example of gauging of holes and shafts.  Bring out the advantages and disadvantages of using limit gauges 

  b)
Discuss about the tolerance and wear allowances on limit gauges. Give examples.

5.a)
What are the salient features of a pneumatic comparator. Describe solex pneumatic gauge with a neat sketch.

   b)
With a neat sketch explain the working of an electrical Comparator. Mention its uses.

6.a)
What are the two corrections applied in the measurement of effective diameter by the method of wires.

b)
Describe how you determine the effective diameter of an external screw using 2 wire method.

7.a)
Differentiate between Quality and Inspection.

Describe different method of Inspection 

b)
Discuss the role of statistical quality control in modern production technology.
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8.a)
What is meant by Quality assurance ? List out the functions of Quality assurance. Name the types of Quality characteristics and explain them.

 b)
Describe the various sampling techniques. Write briefly note on Quality circles.
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1.a)
Enumerate the advantages of using wavelength standard as basic unit to define primary standards.

   b)
What do you understand by Traceability ?

   c)
Describe the relation between a metre and a yard ? What is the repeatability of the present standard of length.

2.a)
Discuss briefly the Spirit level. What are the factors that determine the sensitivity and accuracy of Engineer’s Spirit level ?

   b)
Sketch a Bevel protractor and explain its uses

   c)
With the help of Slips, rollers how do you determine taper angles of a taper plug gauge ?

Sketch the experimental set up and explain procedure.

3.a)
Describe the constructional features principle and working of Taylor-Hobson Talysurf.  What are its advantages and list out limitations

b)
As per ISI specifications, how many roughness grade numbers are specified ?  Draw the roughness symbol for each grade and indicate its roughness value.  Explain how CLA index number is determined.

4.a)
Describe the principle and working of a profile projector.  What are its advantage and applications ?

b)
Show by means of sketch the gauge required for checking a Taper shaft.  Discuss in detail

5.a)
Explain how a pneumatic instrument is used as

i) a comparator

ii)
for either internal (or) external limit gauging.

b)
Discuss the working principle and operation of the electronic comparator. Enumerate the merits and applications of it.

6.a)
Describe in detail an experimental set up to determine the pitch error of a spur gear

b)
Explain how the pitch error of lead screws of an engine lathe is determined. Show by a neat sketch about a Drunken thread.

7.a)
Describe the various situations where a P-chart is clearly applicable. Give examples wherever necessary.

 b)
Outline the step wise procedure in establishing 
[image: image3.wmf]X

chart in a production process. Give suitable example.
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8.a)
Determine the procedure involved in finding out AOQL? How do you define it? Explain its importance in a manufacturing industry ?

   b)
State the merits and demerits of a 100% inspection and a sampling plan.
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