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2- Attempt Six questions in all. Q. No. 1 is compulsory, four questions from Section

A and one question from Section B.

3. Use of simpte scientific calculator is aliowed.

4. Required Statistical tables are attached with the paper.

l. (a)

(b)

2. (a)

(b)

Explain the rationale behind placing the control limits at three and/or two

standard deviations from the mean. (5)

What do you understand by the quality of a manufactured product? Discuss

briefly any six dimensions of quality. (5)

OR

Discuss the significance of six sigma training plan as an integral part of six

sigma implementation.

Section A

Discuss the interpretation of control charts for variables, when all sample

points lie within 3o limits. Also, describe the Western Electric rules for

different non-random patterns. (6y,)

Control charts for I and s are maintained on a quality characteristic.

The sample size is n = 6. After 50 subgroups have been arralyzed, we obtain

50 50
'li-'1 _ s1
) Xi=7000,and ) si=75L l-)i=1 i=L

(i) Calculate the upper and lower control limits.

(ii) Assuming that both charts exhibit control, obtain the natural tolerance

limie' (6Y')

P.T.O
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3. (a)

)

4

Discuss and derive the construction of control charts for controlling process

average and process variability for samples of small sizes, when population
parameters are unknown. (6%)

(b) What are modified control limits, explain how they are derived? Why it is
required to construct modified control limits? (6%)

(a) Discuss the construction of proportion non-conforming chart when all samples

are of same size. How is the procedure modified for variable sample size?
Discuss the procedure when the variable is standardized. (6%)

(b) Distinguish between natural tolerance limits and specification limits. Discuss
the ideal situation? 6%)

30 30

and= 6000,NiI IR, = rso
i=1

6

(i) Calculate control limits for * and R

(ii) Both cha s exhibit control. The specifications on tensile strength
are 200 + 5. What are your conclusions regarding process
capability? (6y,)

(b) What do you understand by Acceptance rectification sampling inspection
plans? Discuss their importance. Derive an expression for Producer,s risk
and discuss its significance. (6%)

(a) It is known that o2 : 36.0 and n = 4. The CL : 200, UCL = 209, and LCL
: 191, when ; chart is used to control the process mean of a normally
distributed quality characteristic. If the process mean shifts to 186, find the
probability that this shift is detected at the earliest. (6y,)

5. (a) Control charts for X and R are to be established to control the tensile
strength of a metal part. Assume that tensile strength is normally distributed.
Thirty samples of size n : 6 parts are collected over a period of time with
the following results :
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(b)

J

7

Section B

(a) Define Laspeyre's, Paasche's and Fisher's Price Index Numbers and discuss

their merits and demerits. (6Y')

(b) Explain briefly the methods of computing index numbers using simple and

weighted average ofprice relatives. Derive Paasche's formula for index

numbers using weighted average ofprice relatives' (6y')

(a) Exptain (i) Time Reversal Test, and (ii) Factor Reversal Test in index numbers'

In each case give two examples of index numbers formula which satisfy the

above tests. 6Y')

Discuss the importance and limitations of Index Numbers (6k)

' olx o.0? .

Distinguish between :

(') AoQ and AOQL

(ii) AQL and LTPD

(6%)
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TAELE: FACToRS I.JSEFUL IN THE CONSTRUCTION OF CONTROL CHAFTS

Srrllple

.g
E

6

E

E

.9
-9

2

3
4

6
7
8

9
10

11
72

l9
l{
,i;
16

YT

19.

19
4
2L
,2
B
,
%

r.u8
1.693
2.059

2.534
2.704
2.U1
2.9?0
3.0?8
3.1?3
3.258

3.40?

3.412
3.632
3.588

3.640

3.689

3.?78

3.819

3.858
3.s95

3.931

0

0
o
0
0

0.205
0,38?
0.546
0.687

0.812
0.924
1.026

L121
1.20?
1.285

1.359

1.426

1.490

1.64t

1.606

1.659

1,?10

1.?59

1.804

3.686

4.358
4.698

4.9r8
5.078

5.203
5.307
5.394

5.469
5.63{
5.692
5.646

5.693

5.74?

5.1?9

5.81?

5.854

5.922
6.950

5.979

6.006

6.031

6.05S

0

0

0
0

0
0.076
0.135
0.18.r

o.223
0.256

0-284
0.308

0.329

03t8
0.36{
0.s?9
0.392

0.{0.t
0-Lll:l
0.{5
0.$.1
0..143

0.{52
0.459

3.26i
2.575
2.242
2.115
2-00.r

t.c21
l_86{
1.815
L7n
1.74.t
1_7r6
r.69.1

1.67r
1.652

l.8t]
1.665

1.596
r_$6
1.5?5

t.5d6
1.55?

t_5.18

1.541

Sundard deviation chart
for contrrt tiEits St$dard d€./ialion .hsr nan8e ciart

Br B, Br 8r \DZ4DI2.121

1.500
t342
1.225
1.13{
1-061
r,000
0.9{9
0.906

0.866

0.832

o.iioz
o.?75

0.769
0.o1

o.707

0.688
0.671

0.655

0i640
0p8
q6!2
0to0

3.?60
2.394

1.880
1.696

1.4r0
L.217
1.1?5

1.094
L02A
0.973

9325
0.8&t
o,B1s

il.sro
o.zas
0.762

0.738
0-711

0.69?

0.q79
:0.662

0.a41
0.632
0.6r0

1.886
r.023
0.729
o.677
0.{83
0.419
0.3?3
0.33?
0.308

0.285
0.266

0.249
0.295

0.23
o.2Y2
0.203

0.19{
0-r&7
0.180

6173
0.167
0.1e2

o.t5?
0,$a

0

0

0
0

0.026

0.105
0.167

0.2s2
029S
0331
0.359
0.384
0,408

o.4n
0.4.t5

0.461

0.4't't
0.491

0.q04

0.516

o.621
0.638

0.548

1.8.{3

i.358
1.8080

1.711
7.972
r.638
1.609
1.584

1.-66i
1.5i11

r.623

1.507
L492
1.478

1.465

L454
L4(l
L433
1.424

1.415

L407
L?xig
1392

0
q

o
0

0.030
0.118
0.185
0.239
0.2u
0.321
0.354
0.382
0.406

0.422,

0-4{8
0.466

0.4a2

0.i97
0.510

0.523

0.534

0.545

0.555

0.565

( 1 000)

0.5642
0_7236

0.?9?9
0.8407

0.8686
0.8882
0_902?

0.9139
o.c221

0.9600
0.9359

0.9110
0.9453

03499
0.9623

0.9s5t
035?6
0.9599

9.!i619

0.9638

0.9665

036?g.
0,9684'
03696

3.N7
2.568
2.268
2.089
1.970
1.882
la$
1.761
1.716
1.679
1.646
1.618
r.594
L572
l-552
1.534

1.518

1.603

1.499

1_417

1.466

1.,155

1.4,{5


