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l. (a) Define Statistical Process Control (SPC)' Explain in brief the seven tools of

sPC. (5)

OR

Discuss briefly the concept of DMAIC. Also discuss the Eight steps

disciplined and structured approach of Six Sigma leading to a transactional

six sigma success.

(b) Explain the difference between random causes and special causes' What

part do they play in the operation and interpretation of Shewhart control

chart? (5)
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Section A

(a) Discuss and derive the construction of r and s contror charts for controlling
process average and process variability, when population parameters are

both (i) known and (ii) unknown. rc%)

(b) A fraction non-conforming control chart has resulted in the following values :

centre line : 0.01, UCL:0.0399, LCL = _0.01795, and n = 100. If 3o
limits are used, find the smallest sample size that would yield a positive
lower control limit. 

rc%)

3. (a) Discuss in detail the concept of process Capability Analysis. (6%)

(b) In a production process, x-chart shows lack of control but the R-chart
always shows control. The specification limits for certain dimensions are

3.51 + 0.005 inches. The estimate ofa from the R_chart is 0.001. If target

x is 3.51 with a sub-group of size 4,

(i) What should be the Upper control limit for x chart?

(ii) What should be the upper rejection limit on the I chart? (6%)

(a) Discuss the construction of np-chart when all samples are of same size.

How is the procedure modified for variable sample size? Discuss any two
methods. $yr)

(b) A company manufactures four models of radios and receives quite a
few complaints from customers. In order to improve the quality ofradios,
the management decides to use control charts technique for the defects

observed at the final testing. The number ofradios manufactured daily is not

same.
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(i) Suggest an appropriate control chart for controlling the defects?

(ii) Set up the control limits giving clearly the assumptions made and the

statistical concept used. (6%)

(a) A process is being controlled with a fraction nonconforming control

chart. The process average has been shown to be 0.07' Three-sigma control

limits are used, and the procedure calls for taking daily samples of 400

iterns.

(i) Calculate the upper and lower control limits.

(ii) If the process average suddenly shifts to 0.10, what is the

probability that the shift would be detected on the first subsequent

sample? 6Y,)

(b) Describe the double sampling plan for attributes and obtain the expressions

for producer's and consumer's risk. (6'A)

6. (a) Distinguish between :

(i) Flow Charts of (a) single sampling rectification plan and (b) double

sampling rectification plan when a lot is rejected on the basis of first

sample.

(ii) ASN and ATI for single sampling plan. (6%):

(b) Explain AOQ and AOQL. Plot AOQ curve and mark AOQL. Obtain an

expression for AOQL for a single sampling plan. (6yr)

5
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Section B

(a) Describe the construction of index numbers on the basis of simple and
weighted average of the price relatives. $yr)

(b) under what conditions will the Factor Reversal rest be satisfied by Laspeyre,s

Price Index Number. AIso, explain Time Reversal Test. (6%)

(a) Explain the concept of (i) base shifting and (ii) splicing ofindex numbers
mentioning their importance . 6%)

(b) what is a chain Index? Show that the chain indices are equal to the
corresponding fixed base indices if the formula used satisfies the circular
test. 

rcyr)
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TABLE: FACTORS USEFUL IN THE ooNSTRUCTION OF CONTBOL CHAFTS

Soople
size

tt

3
4
q
6
7
8
9

1S

$
l6
r9
17
l8
l9
m
2l
i2
b
2t
25

1.128
1.693
2.059
2.326
2.534
2.704
2.A4'.1

2.570
3.078
3.1?3
3.258
s.336
3.407
s.472
3.632
3.588
3.640
3.689
3.735
3.7?8
3.819
3.858

0
0
0
0
0

0.205
0.387
0.5.16
0.687
0.812
0.924
1.026
1.121
t.207
1.285
1.359
1.426
1.490
1.648
1.606
1.659
1.710
1.?69

3.686
4.358
,1.698

4.918
5.078
6.203
5.307
5.394
6.469
5.534
5.692
5.646
5.693
5.797
5.7?9
5.81?
5.854
5.888
5.922
6.950
6.9?9
6.006
6.031
6.058

0

0

0

0

0
0.076
0.136
0.18.1
o.223
0.256
0.284
0.308
0.329
03,18
0.364
0.379
0.39?
0.,{0{
0..11,t

0.{25
0.434
0..1.t3

0..152

0.459

3.26i
2.57 5

2.242
2.115
2.OO4

1.921
l-8&r
1.816
t.777
l.?4.1
1.716
1.692
t.6?1
1.652
1.636
1.62r
1.66E

1.596
1.586
1.675
t.5ri6
1.s5?
1.5.18

l.641

o\

i,804

o

l\leaa chart Standard deviation chart Rarge chart
Factor8 for control limits Factore for

cenhal line
Factors for
central Iine

Ar A, Cz 8r 82 B. 81 D1D2 DtDld1

.0.802
0.776
0.760
0.0728
o.?07
0.688
0.671
0.F6
0.640
0.- 28
0.6r?
060,0

3.?60
2.394
1.880
1.696
1.410
L.2'.17

1.1?6
1.094

1028
i0.eJ3
gs26
0:884

.0.548

o8l6
0.788
0.762
0.738
o.717
0.69?
0.679
.0.662 ,

0.64?
0.63?
0.610 "

r.886
1.029
0.?29
o.677
0.483
0.419
0.s73
0.937
0.308
0.285
o.266
o.249
0.235
0.223
o-27t2

0.203
0.194
0.187
0.180
6.173
0.167
0.162
0.157
0.18S

2.t27
L.232
1.500
1.342
1.226
l.134
1.061
1.000

0.5642
o.7236
0.?979
0.840?
0.8686
0.8882
0.9027
0.9139
o.9227
0.9300
0.git69
0.9410
0.9i163

0.9i199
o.9623
0.9951
0.95?6
0.9599
9.9619
0.963q
0.9666
0.9670
0.9684
0.9696

0
0
0
0

0.026
0.105
0.16?
0.219
0.262
0.209
0.331
0.369
0.38!t
0.406
o.127
0.,t45
0.461
o.4'17

0.491
0.504
.0.516

0.627
o.6sri
0.648

0
0
0
0

0.030
0.118
0.185
0.2s9
0.2u
0.321

0.354
0.382
0.406
0.12a
0.448
0.466
0.482
0.497
0.610
0.623
0.884

.0.546
0:666
0.665. :.

3.297
2.568
2.266
2.089
1.970
1.882
r.815
l.?61
1.716
r.6?9
1.8t6
1.618
1.594

1.572
1.552
1.534
1.51.8

1.503
1.499
t.4't7
1.466
1.485

ooo

!c

l(9

-o

.9

!
.9
cl
o.

o

c
E
!cI

E
o
cq,

G

.!
(U

5t!
.9
F

Standard aleviation chart Range ch8rt

1.843
1.858
1.8080
1.756
1.?11
1.672
1.638
1.@9
1.684
1.66r
1.541
1.623

1.607
1.492
1.4?8
1.465

1.454
1.44ii
1.433

r.424
. 1.416

140?
ri3$
1.392


