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1.  Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt five questions in all.
3. Q. No. 1is compulsory.
4. Attempt three questions from Section A and one question from Section B.
5. Use of non-programmable calculator is allowed.
6. Required Statistical tables are attached with the paper.
Q1(a) | 1) Define Statistical Process Control (SPC). List seven tools of SPC. 3x4
i1) What is AQL? Plot it on an appropriate graph.
iil) Why is acceptance sampling preferred over 100% inspection or no
inspection?
iv) What is ISO? Name any two series of 1SO.
(b) |i)  Lower Modified control limit is given by an expression.......... 1x6
ii)  Noise is a synonym of ........... whereas systematic error is also called
........... cause of variation.
iii) The three approaches of lot sentencing are ... ....... s e e and ...
iv) Type I and type II errors in hypothesis testing are also called as ...........
and ........... respectively in process control.
v)  Six Sigma is a measure of variation that represents ........... ppm.
vi)  When a lot is rejected in an acceptance rectification single sampling plan,
the number of defectives left in a lot becomes ... .......
Section A
Q2(a) | Discuss in detail the concept of Process Capability Analysis. 9
(b) | Differentiate between revised control limits and rejection control limits, 9 |
mentioning the need and development in each case.
Q3(a) | Assuming quality characteristic is a normally distributed variable measurable 9
on a meter scale, 50 samples of size n = 10 each are taken from a manufacturing
process. Discuss the construction of appropriate control chart to bring the
process under statistical control.

PT.O.



1936

2

(b)

If there are 40 samples of size » = 3 and each of them are taken from a
manufacturing process where quality characteristic is normally distributed.
Then,

6] Estimate the process standard deviation.

(11) Find the 36 control limits for the ¥ and R charts.

(iii)  If the specifications limits are 30+1.0030, estimate the fraction
nonconforming.

Where,
40 40

ZfL = 1200, and ZR,- =20

i=1 i=1

' Q4(a)

What are control charts for attributes? Derive control charts for proportion
defectives for variable sample size using variable control limit and standardized
control limit methods.

(b)

A chemical process requires temperature to be maintained between 100°C and
110°C. The process operates at a mean of 105°C with a standard deviation of
3°C. Then

(i) Obtain the process capability index for this process and comment on the
capability of the process.

(ii) Find natural tolerance limits for the process.

(iii) What change in ¢ is required to make Cp=1.33?

Q5(a)

What is meant by acceptance number (¢)? Discuss the choice between single
sampling plan and double sampling plan for attributes. Give at least three
situations where one is superior to other.

(b)

Describe double sampling plan for attributes and obtain the expressions for
Producer risk and Consumer risk. Also obtain the expression for ASN and
ATI for its rectifying plan.

Section B

Q6(2)

What is Lean Manufacturing? Explain the various tools and techniques of Lean
Manufacturing.

(b)

Discuss various Six Sigma training plans.

Q7(a)

Write the name of the four deliverables of the Define Phase and explain the key
elements of a Six Sigma Project Charter.

(b)

Explain various tools that can develop creative solutions based on generating
alternatives in the Improve Phase of DMAIC.
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Taken form a Book entitled “An introduction to SQC" by D.C. Montgomery
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