Total No. of printed pages = 7

EE 1317 E 011

2018
B. Tech. 7th Seméster _En_d—'I"erm Examinatio‘n

RELIABILITY ENGiN EERING (Elective - I)

Full Marks —100 - , Time — Three hours

- The figures in the mai'gin indicate full marks
- forthe questions. - -

Answer Question No. 1 and any six from the rest.

L. Choose the correct answer for the following
questions: e 10 1= 10)

: (i) Which type. of failures occurs due to some major
reason by terminating the functioning level for
a long duration of time? ’

(@) Initial failures
(b) : Earlyfailurés
(c) Wear Qut failures

(d) C_atastrophic.failufes
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(11) If all the subsystems in serles have constant
failure rate then

" (@) The failure rate of system is constant JE

(b)-. The failure rate of system will increase ns
more subsystems are added. .

(¢) The failure rate of system is sum of

subsystems.. ' : mg is not a phase of
(d) Allof the above hardware rehablhty" L
(iii) How many channels are to be connected in o

parallel to achieve a reliability of 0.95 when
reliability of each channel is 0.6?

(a) 1.25
b) 6.9
(c) 3.2. ?ahable systems?
ult prevention
iy o o Fault removal
(iv) Caleulate the reliability of a parallel series Wt tolerance

system with m=3 and n=4 and rehablhty of
each component is 0.80?

(1) 0.9952

b)Y  0.456 .

() 0978 . ,

@ 09045 FE - )

(v) Find the de51gn life rehablhty of 90% of a
~ weibull distributed system with wave and ,

All of the mentioned

fair coin is tossed four times. What is the. :
ability that two heads and two talls will

T

Two dice are’ thrown at random what is the

shépe parameter 1 80 and 0.5 respectively. | t A probable i obtaln .
(a) 5-years | . L | & B ¢
(b) 2years . _ X ) 12
©) 4B5years B s ¥ o |
(d) l'-year “ ' ' : (d) None of these
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(a) A certain 1tem is manufactured at

(b)

©

(b)
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(i) wpt30c

’ failure densrcy functlon of a

Plant 1 makes 80%. of requireme presented by

makes 20%. From Plant 1, 20
particular standard and from Plant p
Evaluate: -+ .

(@) Out of'every 100 items
- customer how many will be up

”

i- 02'5-‘ t>0 Where t is in hrs

B e
ility at t= 10 hrs.

H

(i) Given that an item is standard,
the probability that 1t was1
Plant 2 L g e :f,‘—; =

‘What is the percentage of area .cover

0 design life for a rehablhty of 90% %
G (5) ,

: followmg _ ottt 90 4‘ ; (2+.
@ wuto - : vy the Markov model for a non Repalrable J

®
bEL
o

l

(5)

Stochastic tranéitienal' | probablhty
(STPM). A system -“with single
A repan'able component W1th failure rate

repaur rate u

#

In a sample of 60 na11s 10 of them; on
only defective heads, "fine conta
defective tail-ends and fine contains
defect. What is the probability that a

selected randomly contams either a de

- Develop state space dlagram w1 (8+7=10)"
~ Find STPM .

‘ head OF defectlve tall Ly e T &, Solve and find steady state probabﬂlty

(a)'_'

etermine reliability of the following system if

DISCU.SS ‘the dlfference between Mean -
all the components have a rehab1l1ty of 0.9. )

failure and mean time in between
Derive the expression for mean time to
(MTTF) for an exponential dxstnbutlon

a constant hazard model. LR e A
A system with constant fallure ;rate ﬂ = 0. e D
. has a guaranteed life time of 200 hours. B e B
the r_eliability_ at 1000 hrs. Calculate [ L Y. e ' :
tmed and design life for 45% reliability. . . , c G E
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Two nonadentical units A and B operating in
standby mode. Assuming 100% reliability of

1

6. _y (a) Draw thé‘fault tree diagram of give

and find the probability. - e :
) e s sensmg and switching system, determine the .
rehiability of the system for an operating time
: 1. Simplify the function for the cases 1, = Ag .-

Determine the MTTF of both the systems.  (6)

th)  The mean life of a component is 100 hours. If
you want to build a parallel system having a
mean life of 200 Hours, how many components
would be repaired? (B

i AN

(¢) A power plant consists of 5 generators of
capacity 20 MW. The probability of failure of
each gonerator 1s 0.03. What is the probability
that: -

() A plant has following units:
25 MWx 2 units _
50 MWx 1 unit -

FOR=0.02 -

4 (1) Exactly 4 units are in operation. ‘
Derive the Capacity Outage Probablhty r' ) :

" t . . ‘ : t.
f ey Algorlthm A ” (1) At least 3 units are in operation. @
7. (a) A system ‘having 3 identical units of 50 M 9. (a) 'I'wo units A and B are 1ndependent P(A)
The unavailability of the units can P(B) = 0.28. Find
calculated using the fqllowmg data () P(AUB)
Failure Rate/year =5 _
(i) P(AnB). ‘ (4)

Repalr Duration = 10 hrs 9

' Develop the capacity outage probabxllty ta.

: ‘using Binomial Distribution. = (¢

- (b) The failure distribution is defined by:
: F(t) = 3t2/10%; 0<i< 1000 hr.

(i) What is the probability of fallure Wlthln 1

100 hr warranty period? : v

(ii) Compute MTTF. 9

.(111) ‘Find the de51gn hfe for a rehablhty of 0. 99,

(b)  An engine is designed to have minimum
reliability of 0.8.and minimum "availability of
0.98 over a period of 103 hrs. Determine mean
repair time and frequency of failure of engine.(4)

(¢) A constant failufe rate with A =0.004 has been
operating for 1000 hrs. What is the probablhty
that it will fail i in the next 100 hours (7)

(¢ What 1S meant by Kout of M system‘? V.
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