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QUALITY & RELIABILITY ENGINEERING
Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

Answer any five questions taking at least two from each Group.

1. a)
b)

GROUP - A
Define 'fitness for purpose'. 3
What are the eight dimensions of Quality ? Explain any
four of them briefly. 4+4
Explain cost of Quality. 3
Briefly discuss the contributions of E. W Deming in
Quality. 6

As per P.B. Crosby what are 'the absolute' in Quality

Management ? 4
Briefly discuss the evolution of Quality. 4
Define Statistical Quality Control (SQC). 3

Explain 'Assignable causes' of variations with examples.
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d)

Explain with examples different charact?fistig . 7at-,e,a;"1
be measured by control chart. 3
A quality control inspector of a soft drink company has
taken 19 samples with four observations each of the
volume of bottles filled. The relevant data is given below.
If the standard deviation of the bottling operations is
0-14 ounces by using this information, develop control

limits of three standard deviation for the bottling

operations and develop a control chart. 6
Sample No. Observation (Volume in ounces)
1 2 3 4
1 15-85 16-02 15-83 1593
2 16-12 16-00 15-85 16-01
3 16-00 1591 1594 15-83
4 16-20 15-85 15-74 1593
5 15-74 15-86 16-:21 16-10
6 15-94 16-01 16-14 16-03
7 15-75 16-21 16-01 15-86
8 15-82 15-94 16-02 1594
9 16-04 1598 15-83 1598
10 15-64 15-86 1594 15-89
11 16-11 16-00 16-01 15-82
12 15-72 15-85 16-12 16-15
13 15-85 15-76 15-74 1598
14 15-73 15-84 1596 16-10
15 16-20 16-01 16-10 15-89
16 16-12 16-08 15-83 1594
17 16-01 15-93 15-81 15-68
18 15-78 16-04 16-11 16-12
19 15-84 15-92 16-05 16-12
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4. An analysis of failure of the output frﬁ,ﬂi:&vs

manufacturing company unit produced the following results.:

b)

°)

UPS capacity No of failures

5 67

6 08
7-5 07

10 56

15 15

20 22

30 13

45 05

60 04

80 03

Construct a Pareto diagram. 6

Explain Cause and Effect diagram with neat sketch. 5

Define process capability. 3

GROUP - B

"Bath tub curve is the true indicator of expressing life
cycle of a device." — Justify the statement. 3

Consider a system composed of 4 identical elements
each with reliability R = 0-7. What is the system
reliability of 2 of the 4 active elements are required ? 4
A  receiver has an estimated failure rate of
200 x 107° failures per hour. Assuming constant

failure rate, what are its MTBF and reliabity for a 1000

hour mission ? 3

30268(M. Tech) 3 [ Turn over



CS/M. TECH (MT)/SEM-2/MTI-201/2012 [0 b O
ech’

d) "Severity class and criticality distinguisbes_t:l MEFA
from FMEA.” — Justify the statement. State various
classes of severity class. 2+2

6. a) Define 'State margin'. 2

b) Distinguish between 'ABC Classification' and 'VED
Classification'. 3
c) How does Material Requirements Planning (MRP) useful
for Material Resource Planning and Control ? Discuss
with suitable flow chart. 5
d) Calculate the reliability and MTBF of the system shown
(Fig.1) : 4

—{ Al

]

Fig. 1

7. a) Describe the system success states and transition rate

tables for the block diagram (Fig 2) : 4

A1 8B

J% 8 Aﬁ;{c’li

Agp  Ap, bp

Fig. 2
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b) Determine the probability of event A in_jchge ree of

[ L el )
Fig. 3 if all basic events assumed to be statistically
independent and mutually exclusive of one another.
Also find the minimum cut sets and determine the

probability of event A with the help of minimum cutsets.
The probabilities of events are
P (D) =20%, P(E)=12%, P(F)= 5%,

P (H) = 15%, P(I)= 10%, P (J) =5 % 7

[ :
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& o

Fig. 3

c) Transform the fault tree diagram of Fig. 3 into petrinet. 3
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8. a) Discuss Arrhenions model for acceleratgegl; testing.———3
b) Determine upper and lower 90% conﬁde?k:e estiﬁiates
for a device that experienced 11 failures in 485,000
device operating hours in the field test. Assume
constant failure rate. Also determine 80% confidence
band. 4
c)  Write short notes on the following : 3+4
i) Duty Cycling

ii) The Chi-square test of Goodness of fit.

30268(M. Tech) 6



CS/M. TECH (MT)/SEM-2/

[ Turn over

€1 (] Tl [ ra| im 111 £ H=h I'fa ] T &Ll TFL [L e =13

i1 1M b ] LR L'ed [iE] il Ewd ElL L% ERs ER 57 ey STk hF Z'ow L

Bl L [ TEs RS LFE Sl Efik B L'PE viw L' et Ik LT VET =3

[1pa T B [ R LS L% Py EWw ETF oI i [ BT N FRE &L £FL T

LER B85 31 Rk f4e 4 b wir EBE 1LE 5FE £ IE 6T £at FET I L o

ik i (1:13 ['9F i 3L 1333 ETE ETE 2 L= ¥vr FEIL oL PEl L 1

: [ L FEF T U B g £l FLE T T'ET H0T £an ol FEL HTEL [
: Ep LIF TP L6t I'FT ST £ ENT G FrE 2 EE a6l il Lig | il I'ET AT
s [ o [ CLE T o wiE o ELT  §%T  ¥FET %I BRI W el PEL T ET
Fhf (1 Fga 1% [y 1o HTE 14H oy - £ [ o [y LT gl a1 il &l 1L &
ik WL 6w [ WIE ElE s 1 T [ T4 L =4 [ £ el el Pl FEl g e o
&ar irr i L'ig FH LT TEL [ [ o iz 0T &R ol ol €l il ol £
i oEP T5E o TiE Ey it [ (i = [ L'0E Snl I'e g | 2l L | &nn & FL
F o wir g e 0°ZE +EC 1 1T 8T8 L0 xEl L el 11 gy ool Tl ET
AT ETF I ES HTH il &' [IFE £l L&l I'BI ol el ETI arel 1] FH fed
rir B HE e LTE WHL T &ET | g 0 HEI | el el L] £ L] e 14
e Fih A L | FRL LI FLL ¥ £l Ll R el KTl (el ] 3] i T
9AE et BT 1'CR TIT LT L1t LR 1 £F &0l FEl LEl Bl Lo nE L o al
TiE TPt lE 6B s g Il L5 1] L &'l Frl wIl L] ] oE L () 1
LRE L TN WLE BT i £al il T &L Bl izl 11l L'E L e Ls (Al
ETE OTE I gy [T B 0E FRl aal el el brd | oI 3] FE L e e m
Wig oL [ 54 [ = £z ERl Edl L5 irr [ [N £l aF L (%] oE wr a5l

E'TE hT i L'Et [ b4 Zdl | Ll TEl 'zl BTN 11 'L e we L'F 1T 7l D~

B&T LLT LT i@ aal el =1 il PEl (N1 1] g i (3] g 1'¥ i il
LWE ot £ir 1T 2Bl 51 ¥l | i i & B'L £ e rr ' 1"E Tl
q%T LT f k4 c'al el FrL bl P | ol Th b | L L wr w'E I'E T I
il = ol [ o Edl er il oIl i3 4 i'n EB EL o [ &E Tk ST L il
LT L'IE 0l £ L'el | L bl ix i L B Z'F £E LT 1T LI ]
T [ LI FEl *EL 19 & Fi B v £% 9 5F LT Eay s L'l £'L '
0 £FIl ¥l el [y 1 k) e Fa i LT Bi T T L1 TR e L
BEL H FFl e war L gt s E e i [ e #1 fa| (=] [ L
Lwl 151 Bl (1] h L 1% L e LE LY ET L] i L o Pl b
[l £l 1 1] L 5] HF oy FE ¥T LT Ll 11 £a & £ i ¥
ALl €11 FE EL Th 9t L5 qre ¥ &1 Fl n'r a0 bt} b '@ 1 i
gl b4 FL g ¥Fp TE o B +1 al i ] b d] [ [ 1] 0 o T
Wi L] 5 Fi LE ¥l ' L'E o o it (] {1=] L] ¥Q o oo L

[ ] AT BT (911 060 R ] 1N i] [ R a] [y s oo e e o &0 oo L Q000 o

L s |
= o
wosdagg

B om X e K)o IR YOS N SN,

UBINGLISD SIRnbE-LD
Ta JEvl

30268(M. Tech)



