
END-AUTUMN SEMESTER EXAMINATION(2000-2001)
B.Tech. IVth Year (Agriculture, Aero, Comp)

Subject No. : 584001 (Principles of Reliability Engineering)

Time: 3 hrs. Total Marks: 60
(Attempt any 5 questions. All questions carry equal marks)

Q.No.I Table 1 shows three proposed designsofa system. Which one would you select
if the criterion is the highest reliability per rupee?
m = number of parallel units
p = reliability of each unit
c =cost ofeach unit·
k = minimum number of units required for successful operation

T bl 1 D' Ala e esign ternatives
Details Design A DesignB Design C

M 1 2 4
P 0.97 0.8 0.7
C RS.5000 RS.2500 Rs.IOOO
K I I 2 -

OR

Q.No.I A 10 KW power supply system is to be designed. The following alternatives are
available:

(I) One singlegenerator of 10 KW rating with a failure rate of0.2 per 1000 hrs.
(2) Two generators each rated for 10 KW with a failure rate of0.25 per 1000 hrs.

and (3) Three generators each rated 5 KW with failure rate of0.2 per 1000 hrs.
Which alternative would you select? Why? Assume the redundant units are
statisticallyindependent.

Q.No.2 Two identical units with the following data are operating in active redundancy.
Failure rate = O.OOI/hr
Repair rate = O.l/hr

The cost of each maintenance is Rs.500 and the losses incurred if the system is
allowed to fail are Rs.20000. Which one ofthe following maintenance actions is
economical for a mission time of 15x I03hrs.?
I. corrective maintenanceaction at the failure ofeach unit

and 2. repair maintenance when system fails.

OR



Q.No.2 A system consists of two components in series with reliability of 0.7 and 0.8
respectively. It is decided to increase the reliability of the series system b)
putting identical components in parallel across each component. If the cost 01

components are C1=Rs.2500 and C2=Rs.1500 and the total money invested wid
system.is not to exceed Rs.9000, determine the'nurriberofcomponents in each
stage which will maximize system reliability?

Q.No.3 (a) An engine is to be designed to have a minimum of reliability of 0.8 and a
minimum availability of 0.98 over a periodof Zxlfr' hrs. Determine mean
repair time and frequency of failure of the engine.

(b) In a two unit system, one unit is under operation and another is kept as a
standby. The units are identical and their failure and repair rates are A. and
Jl respectively. Derive the system reliability for an operating time of t hrs.
Assume Jl = 100A.. Switch is hundred percent reliable.

OR

Q.No.3 (a) Compute the ratio of the steady state availabilities of the two-unit parallel
systemwith two repair facilities ... with that of one repair facility.

(b) In a workshop a minimum of two lathes are required to operate
continuously to meet the demand. The ratio of the repair rate to the failure
rate of each lathe is 4. If the workshop has three identical lathes, determine
the probability that at least two of them are available in the long run.

Q.No.4 Plot ttt), h(t) and ret) for the following data:

Time interval
Upper limit

20
40
60
80
100
125
150
175
200
300

Failures in Interval

16
11
10
16
12
16
7
8
3
I

OR
Q.No.4 (a) An equipment consists of three subsystems in series with their hazard rates

given as:
hl(t) = 0.95 xID"
h2(t) = 0.06 x 10" t

h3(t) = 0.05 xl o' t2

Determine the system reliability for an operating time of 1000 h.
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Q.No.4 (p) Draw a fault tree for a tube light not functioning and derive its probability
if the tube li~~t..circu~ i~ a~ ~~own ~elo~in...f.~L
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Fig.l

Q.No.5 A transport bus uses a total ofsix tyres, one on each side of the front and two on
each side of the rear end. The tyres used at the rear end are identical and each
has a failure rate of 0.5x 10-5 failureslkm. Similarly, the tyres at the front end are
identical with a failure rate of 0.6x ID" failureslkm. Determine the probability
that the bus will not fail due to tyre failure for 20000 kms. Assume that at the
rear end one tyre on each side is sufficient to do the job.

OR

Q.No.5 (a) What is the maximum number of identical and independent. Weibull
components having a scale parameter of 10,000 operating hours and a
shape parameter of 1.3 that can be put in series if reliability of 0.95 at 100
operating hours is desired? What is the resulting MTTF? Assume ttt) =
(PIS) (t/S)~·I e-{tJo)p .

(b) A more general exponential reliability model may be defined by

R(t) = a-bt where a>1 b>O.

Q.No.6

And a and b are parameters to be determined. Find hazard rate function and
show how this model is equivalent to R(t) = e'AI

.

Consider the reliability diagram shown .in Fig.2.
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Fig.2

(a) Find all minimal path sets and cut sets.
(b) Assuming that each component has a reliability of 0.8, compute system

reliability.
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