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There are 6 (Six) Questions Answer any 5 (Five) of them
Use the graph paper wherever necessary . Marks in the Margin indicate the full marks

1 ee definitions that impIY the
max idization of benefits and see the definitions that imply minimization of losses. Will both

approaches lead to the same basic results/outcomes in quality assurance? Should s!)mE

processes or products be approached from maximization and others from minimizatlon?
Explain the matter in depth
A manufacturer wishes to increase qualit} and productivity concurrently. Enumerate the
critical observations about their connection and suitability.

System view is vital in quality assurance and management. By a figure state Checkland’s
general systems thinking model
What is documentation? What are required to be documented in a qualitY SYstem?

b)

C)

d)

1

a)2

b)

C)

a)

b)

3

5

5

8you have been ca11ed upon by your manager to present an analysis on qualitY assurance of the

department in your organization and you have been asked to present it to the toP management'
One of the members of the board who happens to be a novice asked you to explain to him
what was meant by “no two products are ever absolutely identical”. Explain it in your own
words from physical as well as statistical points of view (may use the necessarY diagrams)-
Describe an experience you have had with a product or service based on customer satisfaction
and perceived value. State the various aspects.
Suppose you joined a company after completing this course (MCE 6221). The companY is Yet
to implement any organized quality system and facing difficulties in creating new products,
increasing market share, halting emploYees' high turnover9 and so on' What would YOU
consider in constructing a quality management (say TQM) framework to overcome these and

other potential problems. Show Your answer bY figure/s along with the keY
statements/explanations.

7

15

6

8

n p„d„,i„g th„, brands of piston

rod.- Are ;ou going to use any quality assurance and management tools and techniques? Give
reasons in favor of your answer with sufficient examples.

The following iS the data from a production process on a certain qualitY characteristic' 429 14)
229 163 2) 15) 8) 27) 69 15, 19, 48, 4, 31, 26, 20, 28. 13, 10, 18, 13, 15, 48, 16, 15) 5) 189 169 28)

11) 09 279 28) 5] 40) 21) 18) 7, 12, 6, 40, 12, 2, 20, 35, 3, 16, 13, 8, 15, 7, 65, 659 25) 15) 21) 12)
12, 35, 30, 14, 35, 20, 35, 7, 35

Draw a tabular stem-and-leaf diagram like below in the lower half of the above graph paper.

Overall comment on dataFrequeStem

Prepare a box.wi„g d,t, ,„ th, Wi„ br,ak strength for a supplierAhmad presents the foI
like the one below. Comment on distribution of dataplot in a graph paper
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d)
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b)
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d)
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C)

By means of a scatter diagram, determine if any relationship exists between
temperature in degree Celsius and percent foam for a soft drink. Use a graph paper.Day 1 1 2 } 3 45 6 7 8 9 10

temperatur3e annRaTl=7ln
o 15 [T9TH]Tk(+K6Tn
a n2Tnannnnn-e =2]nTTWnnn6n
o nUFT7==am2nn

Explain how it is possible to have a stable process that is incapable. How should process
capability indexes be interpreted?

Criticism has been leveled at both the Cp and Cw capability indices. Alternative indices such
as C-r„, and Cp,„k have been proposed. What criticism, and advantages and disadvantages do
these indices offer? Explain.

A medium company is required to show the statistical evidence that its process capability ratio
Cp exceeds de facto value. The company has taken a sample of 20 parts that results in
1 = 97.50 and s = 1.75 . Assume that the quality characteristic follows a normal distribution
with the product specifications 95 t 5 .

i. Compute the point estimate of Cp. Can the company demonstrate that Cp exceeds the desired
value at the 95% level of confidence?

ii. Compute the point estimate of C'M. Find the 95% confidence interval on CM and comment
on it

How and why would you choose a set of control charts (in case of variable data)?

What is the necessity of apply e
general model of a system where we need to consider signal and noise factors. What do you

understand by signal to noise ratio?
A pharmaceutical manufacturer wants to investigate the bioactivity of a new drug. A
completely randomized single-factor experiment was conducted with three dosage levels, and

the following results

Use the design of experiment concMi,
. Write down the relevant hypotheses.

. Is there any evidence to indicate that dosage level affects bioactivity at a = 0.05 ?
In what contexts is acceptance sampling an appropriate tool in modern quality assurance?

What is the role of acceptance sampling in a TQM environment? Explain the procedure of
making a double sampling plan.
There is an agreement between a producer and a customer that at most double-sampling
plan will be administered. They have decided to construct the operating characteristic (OC)

curves for a range of lot fraction defective of 0 to 0.12. Show some sample calculations on
probability of acceptance of the first and combined samples using the relevant formulas (not

the table) for n, = 50, c, = 1, n, = 100, c, = 3 . No need to draw the OC curves.
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_ -End of thy question paper-



Formulas MCE6221

All notations carry their usual meanings.

Design of experiments/ANOVA

y/ in
Grand total and grand mean of all observations are respectively

F.. = Y.. '/ N , „he,e N= a„ (total no. of observations) .

Hypotheses are

t . ,„d H,, T/ # 0 f,r ,t lea,t one /.

y and
/=1 y=1

Ho: fl

SST SS rrea/merIfS

SSE = SST – SS treatments

MS „.„m.„,S = Va – 1

Then the test StatiStIC or observed P value is

f=1 J=1

Fa
_ MS treatments

SSE MSE

aCn – 1)

Acceptance Sampling

4 (p)xC 1 NP(- NCI-P)(';

4(P) = =
x=0 L/ n

„’,=g”'[+I'C'–+I'--' „„=i
1 – a = P(AQL) = i£ Her (1 – AQL)"- ' P = PtRQL) = ih WL' (I –Rgb

ATI (p) = nP.t P) + N(1 – P.(P)) = " + (N – ")(1 – P.(P))

AOQt ,I = E T+ AOQ(d = o(1– '.(,))' V'.(P) = (1– fIp'.(p)

AOQ( p) =in+ AOQ CP) = i='c.P;(1 –Pl"='

El "CIP' (1
X=0



F-table of Critical Values of a = O.OS for F(df 1, df2)
DFl=1
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19. 16

9.28

6.59
5.41

4.76
4_35

4.07

3_86

3.71

3,59
3.49

3,41

3.34
3.29

3_24

3.20

3.16

3.13

3.10

3.07
3.05

3.03

3.01
2.99
2.98

2.96
2.95
2_93

2_92

2_84

2.76
2.68
2_60

19.CO

9.55
6.94

5 _ 79

5.14
4. 74

4.46

4.26
4.10
3 _ 98

3.89

3,31
3 _ 74

3.68
3_63

3,59
3.55
3.52

3.49
3,47
3_44

3.42

3.40
3 _ 39

3_37

3,35
3.34
3_33

3 _ 32

3.23
3_15

3.07
3.00

19.30

9.01
6,26

5.05
4_39

3 _91

3.69

3.48
3.33
3.20
3,11

3.03
2.96
2,90
2,85

2_81

2.77
2.74

2.7 i
2.68
2_66

2.&t

2.62
2_60

2.59
2.57

2,56
2,55
2_53

2,45
2_37

2.29
2.21

19.25

9.12
6.39

5_19

4_ 53

4_12

3,84

3.63
3.48
3_36

3.26

3.18
3_II
3_06

3.01

2.96
2_93

2_90

2_87

2.84
2. 82

2_80

2,78
2_ 76

2_74

2.73

2.71
2.70
2.69

2_61

2.53
2.45
2.37

19_35

8_89

6.09

4.88
4.21
3_79

3.50

3.29
3.14
3,Ol
2.91

2,83
2. 76

2_71

2.66

2.61
2.58
2.54

2.51
2.49
2.46
2.4+

2.42
2_40

2.39
2.37

2.36
2.35
2.33

2.25
2.}7
2.09
2_01

19.33

8.94
6. 16

4.95

4.28
3_87

3.58

3.37
3.22
3_09

3,00

2.92

2.85

2.79
2.74

2 _ 70

2_66

2.63

2.60
2.57

2.55
2_53

2_51

2_49

2.47
2.46

2_45

2.43
2_42

2_34

2_25

2.18
2. 10

19.37

8,85

6.04

4_82

4.15
3,73

3.4+

3.23

3,07

2.95
2_85

2.77
2.70
2.8+
2.59

2.55
2.51
2 _48

2.45
2.42
2.40
2.37

2'36
2_34

2.32

2_31

2.29
2.28
2.27

2,18
2.10
2.02

1_94

19.38

8.81

6.00

4_77

2.37
2.34

4. 10

3.68
3_39

3.18
3,02
2.90
2_80

2.71

2_65

2.59
2.54

2.49
2.46
2.42
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2_32

2_30

2.28
2_27

225

2.24
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2,2 1
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2.04
1,96
1.88
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3.14
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4.68

4.00–
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3.01
2.85
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2.46
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2,23

2.20
2,18
2, 15

2.13

2_II
2.09
2.07

2,06
2.04
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2.51

2.42
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1 ,93
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1.90
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3.08

2.86
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1.94
1.92
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1.55

1 _46
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8.55
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4.40
3.70
3.27
2.97
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2.58
2.45

2.34
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2.06
2.01
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1.90
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1.77
1.75
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1.68
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4.43
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3.01
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2_49
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2 _ 06
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1 .95
1 ,92
1.89
1.86
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1.77
1.75
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19.47

8.59
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1.81
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CumulatIve Poisson
Probabilities np 0 1

05
10

15

20

25

30

35
40

45

50

55

60

65
70

75

80

85

90

95
1 .0

1.1

1.2

1.3

1 .4

15

1 .6
1 .7

1 .8

1.9

2.0

2.2
2.4

2.6

2.8

3.0

3.2

3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
5.2
5.4
5.6
5.8
6.0
6.2
6.4

1.000

000

999

999

998
996

994

992

989

986
982

977

972

966

959

953

945

929

920

900

879

857
833

809

783

757

731

704
677

623

570

518

469

423

380
340

303

269

238

210

185
163

143

125

109

095

.082

072
062

054

046

937

999

995

990

982

974
963

951

.938

925

910

894
878

861

844

827

809

791

772
754

736

699

663

627

592
558

525

493

463

434

406
355

308

267

231

199

171

1 47

126

107

092

.078
066

056
048

040

034

029

024

021
017

015

012

.951
905

86 1

819

779

741
705

670

638

607

577

549
522

497

472

449

427

407
387

368

333

301

273

247
223

202

183

165

1 50

135
111

091

074

061

050

041

033
027

022

018

015

012

010
008

007

006

005

004

003
002

002

002

2 3

1 .000

1.000

1 .000
1 .000
1.aaci

999

999

998
998

997

996

994

993

991

989
987

984

981

974

966

957
946

907

891

875
857

819

779

736

692

647
603

558

515

473

433

395
359

326

294

265

238

213

191
170

151

134

119

934

921

1 000

1 000

1 000
1 000

1 000

999

999

999

999
998

998

997

996

995

992
989

986

981

976

970

964

956

877

848

815
78]

744

706

668

629

590
551

513

476

440

406

373

342
313

285

259

:35

947

928

904

4 S 6 7 8 9 10 11 12 13

1.000

1.000

1 .000

1 aaa
1 aaa

1 000

1 000

999

999

998
998

997

996

994

992

990
987

983

975

964

951

895

785

753
720

686

651

616

581

546

512
478

446

414

384

.935
916

871

844

816

1 .000

1.aoo

1 .000
1 .000

999

999

999

998

997
997

995

993

988

983

976
966

955

867

791

762

732

702
670

638

606

574

542

.942

927

909

889

844

818

1.000

1 .000

1.000

1.000

999
999

999

998

997

995

992
988

983

977

969

960

949

797

771

744

716

687

936

921

905

887

867

845

822

1 .000
1 .000

1.000

1.000

999

999
998

996

994

992

988

984

979
972

964

955

.944

932

918

903
886

867

847

826
803

P(X $ c) ::' dh .e- '
, To xI

1.000

1 .000
999

999

998

997

996

994

992
989

985

980

975

968

960
951

941

929

916

902
886

1 .aaa

1.000

1.000

999

999

998
997

996

994

992

990

986

982
977

.972

965

957

949
939

1.000

1 .000

999
999

999

998

997

996

995
993

990

988

984

980
975

969

1.000

1 .000

1 .000

999

999

999

998
997

996

995

993

991
989

986

1 ,000

1 .000

1.000
999

999

999

998

997

996
995

994


