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1.a)
State the principle of a micrometer.  Sketch outside micrometer and name its various parts.

   b)
Explain the working of Autocollimator.

2.a)
Explain the constructions and use of vernier bevel protractor

   b)
Explain how angle can be measured using sine bar.

3.a)
With the help of neat sketch describe the construction and working of Tomlison surface meter.

   b)
Define the following in connection with surface texture assessment.


(a) Roughness (b) Waviness (c)Lay

4.a)
Explain the working of profile projector

   b)
State and explain the Taylor’s principle of Gauge design.

5.a)
Explain the working of mechanical comparator

b)
Explain with a neat sketch the construction and working of solex pragmatic comparator.

6.a)
Explain the method of measurement of effective diameter by 3 wire method.

   b)
Explain the method for measurement of tooth thickness of Gear.


7.a)
Explain the reasons for using X  and R charts simultaneously

 

 b)
Set X and R control charts using 35 limits and  the following data.



N=8; number of samples = 15




( X = 146.25 ;    ( R = 22.64

The items specifications are 10.0 ( 0.65, Assuming that the process is under statistical control, to what extent is the process able to meet the specification

8.a)
Discuss the concept of Average Outgoing Quality Limit (AOQL)

b) A double sampling plan is given by N=2000, n1 = 100, C1 = 1; n2 = 150 ; C2 = 4.  The loans rejected by the plan are 100% inspected and all defectives found are replaced by good ones.  Determine the probability of acceptance of a lot with 5% defective.  Also find the Aaverage Sample Number(ASN)
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1.a)
Sketch and explain the working of a dial indicator

   b)
Explain the principle of optical flat and its uses

   c)
How is flatness of  surface plate is tested

2.a)
How is surface finish specified?  What are the factors effecting surface finish

   b)
Explain the working of profilograph in testing of surface roughness

3.a)
Explain how a pneumatic comparator works and briefly enumerate the advantages of differential pneumatic comparator.

   b)
Explain ‘SIGMA’ Mechanical Comparator

4.a)
Describe the Taylor’s principle to Design Gauges. 

   b)
Describe with a sketch the principle of working of an auto collimator

5.a)
List the type of errors and their effects associated with screw threads

b) Sketch and explain the gear tooth vernier caliper.

6.a)
Distinguish between

(1) Type I and Tape II errors in control charts

(2) Assignable causes and chance causes

b) A Quality characteristic of a certain product is measured by taking samples of size 

            

           3 after 10 samples the following data is obtained.  Draw the  X

 
and  R charts and comment on the state of control

	Sample no
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	  X


	1283
	1270
	1290
	1490
	1520
	1313
	1433
	1197
	1120
	1330

	R
	180
	170
	60
	70
	310
	310
	130
	170
	90
	220


7.a)
What are the methods of Quality improvement ?  Briefly discuss them.

b) In a double sampling plan 

N=10,000, n1 = 100, n2 = 150, C1 = 0, C2 = 2


Determine the probability of acceptance of 1% defective lot.

8.a)
Write short notes on methods of Inspection

b) Describe different types of control charts for variables and attributes
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1.a)
What is a line standard?  Sketch an international line standard and explain.

   b)
Why are end standards preferred in practice over line standards?

2.a)
Describe briefly the spirit level.  What are the factors that determine the accuracy or sensitivity of an engineers spirit level?

b)
Make a neat diagram of a straight edge and write note on the criterion for its support points.

3.a)
Define the terms roughness, waviness and lay.

b)
Determine the Ra index number of a surface for which graph was drawn to a vertical magnification of 1500  and  a horizontal magnification of 100  and the areas above and below of the datum line were:


above:
160
90
180
50
mm2

below:
 95
65
170
150
mm2
4.a)
State Taylor’s principle for design of limit gauges.  Discuss some factors which lead to deviation in adopting Taylor’s principle in practice.

   b)
Describe the working of a mechanical comparator.

5.a)
Define pitch of thread.  Discuss with a line diagram, working of a pitch measuring machine.

   b)
What are the elements of gears, which are checked for accuracy?

6.a)
Define the following terms

(i) Quality control

(ii) Quality cost

   b)
Outline the steps in establishing  X chart  in a manufacturing industry.

7.a)
Discuss some of the situation where a P-chart is most suitable.

   b)
Distinguish between multiple sampling and sequential sampling

8.a)
What is AOQL and how it is determined?  Explain its importance.

   b)
Explain the role of quality circles.
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1.a)
Distinguish clearly between the ‘Airy points’ and the points for minimum deflection.  State the cases where such requirements are stringent.

   b)
Describe the method to determine the angle ‘(’ of the dovetail shown below



(

2.a)
Explain how flatness errors of lapped surfaces are measured with an optical flat.

b)
Explain briefly the following terms showing its importance in the measurement of surface texture

(i) Lay
ii) Sampling length

3.a)
Show by means of sketch the gauge required for checking a taper shaft.

b)
A limit gauge is required to check the hole 50H8.  The length of hole is 200mm.  Neglecting the gauge tolerance and wear allowance, show ‘GO’ and ‘NO-GO’ limit gauges for checking this  hole.  Comment on these gauges with reference to Taylor’s principle.

4.a)
Explain with neat sketches the working of Reed comparator utilizing parallel strips.

b)
What are the various types of errors on thread components?  State the causes of each of them.

5.a)
What is meant by a “best wire”?  Compute the ‘best wire size’ for 20mm ISO thread of 3mm pitch

b)
What is meant by assignable causes of variation and random causes of variation?  Give examples.

6.a)
Describe the steps involved in establishing p-charts.

b) The average fraction rejected is  P = 0.75.  Determine the 3( control limits for

         P-chart.

 7.a)
Discuss type I and type II errors relative to the control chart.

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

8a)
Explain the following; 


(i)  AQL (ii)  LTPD

b) Write short notes on ‘Zero defect programmes’
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