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Reliability is defined as the probability
that a system will perform its intended
function under stated conditions for a :

(A)  Minimum cost
(B) Specified period of time
(C) Maximum load

(D) Infinite duration

The reliability function R(t) is related to
the cumulative distribution function F(t)
by :

(A)  R(t) =F()

(B) R()=1+F(@)

(€ RO=1-F®

(D) R(t) =[F(t)dt

In a series system of n independent

components, the system reliability is :

(A) The sum of individual reliabilities

(B) The product of individual
reliabilities

(C) The average of individual
reliabilities

(D) Equal to the reliability of the

weakest component

For a parallel system to fail :

(A) At least one component must fail

(B) Exactly half of the components
must fail

(C) All components must fail

(D) The first component must fail

B060804T

(3)

The hazard rate h(t) is also known as
the :

(A) Survival rate

(B) Instantaneous failure rate

(C) Mean time to failure

(D) Cumulative failure probability

If the failure rate is constant over time,
the underlying life distribution is :

(A) Normal

(B) Weibull

(C) Exponential

(D) Gamma

A  “Bathtub Curve” represents the
failure rate across the life cycle. The

middle flat portion represents :
(A) Infant mortality

(B) Wear-out phase

(C) Useful life phase

(D) Burn-in period

Which of the following is a measure of
the average time a non-repairable

system operates before failure ?

(A) MTTR
(B) MTBF
(C) MTTE
(D) MDT
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10.

11.

12.

In a Coherent System, which of the

following must be true ?

(A) Every component is relevant to
the system

(B) The structure function is non-
decreasing

(C) Redundancy is prohibited

(D) Both (A) and (B)

The structure function ¢(x) of a series

system of 3 components is :

(A) X1+ X2+ X3

(B) max (X1, X2, X3)

(C) X1:X2-X3

(D) 1-(1=x)(1=xz) (1~ Xs)

A parallel system of two components
with reliabilities p; and p, has a system

reliability of :

(A)  p1p2

(B) p1+p2—pip2
(C) 1-pip2

(D) (p1+p2)/2

The Weibull distribution is versatile
because its shape parameter [ can
model :

(A)
(B)
©
(D)

Decreasing failure rates (p < 1)
Constant failure rates (p = 1)
Increasing failure rates (f > 1)

All of the above
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13.

14.

15.

16.

Which distribution is often used to
the
failures occur due to the fatigue-stress

model life of products where

process ?

(A) Lognormal
(B) Binomial
(C) Poisson
(D) Uniform

The memoryless property is a unique
characteristic of which distribution ?

(A) Normal
(B) Exponential
(C) Gamma
(D) Weibull

If a system has a constant failure rate A,
its reliability at time tis :

(A) A

(B) efkt

(C) 1-e™

(D) 1/x

In censored sampling, Type | censoring
occurs when :

(A) The experiment stops after a fixed
number of failures

(B) The experiment stops at a
predetermined time

(C) The experiment continues until all
units fail

(D) Half of the units are removed

randomly
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17.

18.

19.

20.

Type Il censoring is also known as :

(A) Time-truncated censoring
(B) Failure-terminated censoring
(C) Random censoring

(D) Progressive censoring

The Renewal Function M(t) represents
the :

(A) Probability of no failures by
time t

(B) Expected number of renewals
(failures) in (0, t]

(C) Time until the next failure

(D) Reliability of a repaired system

For a Gamma distribution with shape
parameter o and scale parameter 3, if
o =1, it becomes :

(A)
(B)
©
(D)

The “Mean Residual Life” (MRL) at

A normal distribution
A weibull distribution
An exponential distribution

A lognormal distribution

timetis:
(A)
(B)

The total life of the component
The expected remaining life given
it has survived until t

The
operation

© time already spent in

(D)

The reciprocal of the hazard rate

B060804T

(5)

21.

22.

23.

24,

A system is “Coherent” if its structure
function is :

(A) Monotone and every component
is relevant

(B) Constant and independent of
components

(C) Linear and strictly increasing

(D) Based only  on parallel
configurations

A Minimal Path Set is a set of

components whose functioning ensures
system functioning, and :

(A) It contains all components
(B) No subset of it is a path set
(C) Itis the largest possible path set
(D) It must be a series configuration
A Minimal Cut Set is a set of
components whose failure causes
system failure, and :
(A) It contains at least five
components
(B) No subset of it is a cut set
(C) Itensures the system never fails
(D) It is only applicable to series
systems

For a Lognormal distribution, the
natural logarithm of the variable
follows a :
(A) Weibull distribution
(B) Normal distribution
(C) Gamma distribution
(D) Betadistribution
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25.

26.

27.

28.

In life testing, “Truncated experiments”
refer to :

(A) Tests where data is lost due to
recording errors

Tests ended before all items have
failed

Tests where the sample size is

(B)

©)
increased mid-way
(D)

Tests conducted at extremely high
temperatures

The Renewal Density is the :

(A) Derivative of the renewal
function M(t)

(B) Integral of the reliability function

(C) Probability of a system never
failing

(D) Mean time between repairs

Which distribution is commonly used to
model wear-out phases where the
failure rate increases over time ?

(A)
(B)
(®)
(D)

If T follows an Exponential distribution

Exponential
Weibull with > 1
Uniform

Cauchy

with mean 1/A, the variance is :
(A) 1/

(B) 1/A?

€ &

(D) A®

B060804T
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29.

30.

31.

32.

The Maximum Likelihood Estimator
(MLE) for the parameter A of an
under a

Exponential  distribution

complete sample of n items is :
(A)
(B)
(©)
(D)

>Ti/n
n/ZT;
max(T;)
min(T;)

In k-out-of-n system, the system works
if:
(A)
(B)
(©)
(D)

Exactly k components work
At most k components work
At least k components work

No components fail

A series system of 10 components, each
with reliability 0.9, has a total reliability
of :

(A)
(B)
(©)
(D)

0.9
0.09
(0.9)10
1-(0.1)"

A parallel system of 2 components,
each with reliability 0.9, has a total
reliability of :

(A) 081

(B) 0.90

(C) 0.99

(D) 1.80
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33.

34.

35.

36.

37.

Hazard rate h(t) is calculated as :
(A)  FO/R()

(B) (/R

(C)  RQ/(®)

(D) 1/R(t)

The area under the probability density
function f(t) from 0 to o is :

(A) ©

(B) 0.5

© 1

(D) o

If the hazard rate is h(t) =
reliability function is :

(A) A\

(B) 1-\t

(C) e—Jth

(D)
The Lognormal distribution is skewed
to the :

(A) Left

(B) Right

(C) Not skewed (Symmetric)

(D)

Which of the following is NOT a
property of a Reliability Function ?

(A) R(O)=1

(B) R(x)=0

(C) Itisnon-increasing

(D)

A, the

In (At)

Depends on the mean

It is always greater than 1

B060804T
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38.

39.

40.

41.

“Renewal Function” 1is associated
with :
(A)

(B)

Non-repairable systems
Repairable systems (stochastic
point processes)

©)
(D)

Systems that never fail

Only series systerns

For the Weibull distribution

B-1
f(t) =E(lj e W i the -
a\a

(A)
(B)
(©)
(D)

Shape parameter
Scale parameter
Location parameter

Failure rate

If the shape parameter = 2 in a Weibull
distribution, the failure rate is :

(A)
(B)
©
(D)

Constant
Decreasing
Linearly increasing

Exponentially increasing

The relationship MTTF= j;o R(t)dt

holds for :
(A) Only Exponential distributions
(B) Only Normal distributions
(C) Any non-negative continuous
random variable
(D) Only censored data
Set-A



42. Which author is associated with the 47. In Type Il censoring, the test duration T
reference  “Statistical Theory of is:
Reliability and Life Testing” ?
(A) Crowder
(B) Barlow and Proschan
(C) Nelson

(A) Fixed
(B) A random variable

(C) Always 100 hours

(D) Balagurusamy (D) Zero

43. A structure function ¢(x) takes values : 48. Parameter estimation for the Lognormal
(A) Between -1 and 1 distribution usually involves :
(B) OQorl (A) Direct integration
(C)  Any real number (B) Transformation to the Normal
(D) Only positive integers distribution

44. If (x) = 1, the system is in a/an : (C) Only graphical methods
(A) Failed state (D) Ignoring the variance

(B) Working state
(C) Maintenance state
(D) Unknown state

49. The failure rate of a Gamma
distribution for shape parameter o >1

is:
45. Bridge structures are examples of :

A) Constant
(A) Simple series systems )

(B) Simple parallel systems (B) Monotonically increasing to a

(C) Complex (neither strictly series limit
nor parallel) systems (C) Monotonically decreasing to zero
(D) Coherent systems with only one (D) U-shaped

component
50. Reliability R(t) can be interpreted as :

46. Type | censoring is also called :

(A) P(T>1)

(A) Right censoring
B) P(T<t
(B) Left censoring B) )
(C) Interval censoring (€) P(T=1
(D) Mid-point censoring (D) P(T=1)

B060804T (8) Set-A



51,

52.

53.

54.

Which distribution has a “Heavy

Tail” ?

(A) Exponential

(B) Normal

(C) Lognormal

(D) Uniform

In a series system, the system failure

rate is the :

(A) Product of component failure
rates

(B) Sum of component failure rates

(C) Maximum of component failure
rates

(D) Minimum of component failure
rates.

The cumulative hazard function H(t) is

defined as :
t
A  h(u)du

(B) h(t)*
©
(D)  d/dt[h(0)]

1—e"®

Which software/method is commonly

used for parameter estimation of

complex life distributions ?
(A)
(B)

Least Squares

Maximum Likelihood Estimation
(MLE)

Method of Moments

All of the above

(©)
(D)

B060804T
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55.

56.

S7.

58.

A redundant system is designed to :
(A)
(B)
©
(D)

Increase failure rate
Decrease cost only
Increase reliability

Simplify the design

“Burn-in” testing is intended to

eliminate :

(A) Wear-out failures

(B) Early life (infant mortality)

failures
Random failures

(©)
(D)

Standard failures

If the components in a parallel system
are identical with reliability p, the

system reliability is :

(A) p’

(B) 1-(1-p)

€ np

(D) 1-p°

For an Exponential distribution, the

hazard rate is :
(A) t
(B) 1t
€ 2
(D) 2°

Set-A



59.

60.

61.

62.

B060804T

The survival function of a Weibull

distribution is :

(A) e
|) 1-e W
© (/)
©) Bin()

The “Mean Time To Repair” (MTTR)
is a measure of :

(A) Reliability

(B) Maintainability

(C) Quality

(D) Durability

In a coherent system, adding a

component to a minimal path set :
(A) Always decreases reliability
(B) Never decreases reliability
(C) Makes the system fail

(D) Has no effect

In a coherent system, removing a

component from a minimal cut set :
(A) Never increases reliability
(B) Always increases reliability
(C) Isimpossible

(D) Results in a series system

(10)

63.

64.

65.

66.

The distribution of the time between

successive renewals in a renewal

process is :

(A) Always exponential

(B) The underlying life distribution
F(t)

(C) Always normal

(D) Uniform

Estimation of reliability involves :

(A) Point estimation
(B) Interval estimation
(C) Both (A) and (B)
(D) Neither (A) nor (B)

Truncated experiments for exponential
models are used in :

(A) Basic configuration studies

(B) Life testing problems

(C) Maintenance scheduling

(D) Cost estimation only

The “Scale Parameter” in an

exponential distribution (L) affects

the :

(A) Shape of the curve
(B) Spread or

distribution

“stretch” of the

(C) Starting point on the x-axis
(D) Symmetry

Set-A



67.

68.

69.

70.

71.

B060804T

Which distribution is frequently used 72.

for modeling the life of electronic
components ?

(A)  Weibull

(B) Exponential

(C©) Gamma

(D) All of the above

The probability density function f(t) is 73

the derivative of :
(A) R
(B) F(®
(C) h(t)
(D) H®

A system with n components has 2"
possible states. This is used in :

(A) Reliability Block Diagrams

(B) State Space Analysis

(C) Fault Tree Analysis

(D) All of the above

Common problems in
specifically mention :

life testing

(A) Exponential models

(B) Binomial models 75

(C) Beta models
(D) Poisson models

If h(t) is increasing, the distribution is
said to be :

(A) IFR (Increasing Failure Rate)

(B) DFR (Decreasing Failure Rate)
(C) Constant

(D) Exponential

(11)

74.

If h(t) is decreasing, the distribution is
said to be :

(A) IFR

(B) DFR

(C) Normal
(D) Balanced

The variance of a Weibull distribution

depends on :
(A) Onlya
(B) Onlyp
(C) Bothoandp

(D) Neither oo nor

The “memoryless property” implies P(T
>s+t|T>s)=:

(A) P(T>5s)

(B) P(T>1)

(C) P(T>s)P(T>t)

(D) P(T<t)

The reliability of a series system is

always :

(A) Greater than the reliability of its
best component

(B) Less
reliability of its worst component

(C) Equalto0.5

D) 1

than or equal to the

Set-A



76.

77.

78.

79.

B060804T

The reliability of a parallel system is

always :

(A) Greater than or equal to the
reliability of its best component

(B) Less than the reliability of its
worst component

(C) Equal to the sum of reliabilities

(D) ©

What is the structure function ¢(x) for a
2-out-of-3 system ?

(A XqXoXg

(B)  XqXo + XoXg + Xg%1 — 2% X9 X3

C) X +X+X3

(D) 1-(1—x)A-Xx)A—X3)

Life testing experiments are often

censored because :

(A) Of time and cost constraints

(B) All items are expected to fail
immediately

(C) Datais naturally normal

(D) Itisrequired by law

The MLE of the reliability function for

an exponential distribution is :

B) 1-e™

A

(C) it

A

(D) VA

(12)

80.

81.

82.

83.

Renewal density m(t) satisfies the

integral equation :
(A me)=f{t)+ j; m(t—u) f (u)du
(B) m(t)=R(t)

(C) m(t)= j f (t)dt
(D)  m(t) =Vf (t)

For a Normal distribution, the failure
rate h(t) is :

(A) Constant

(B) Decreasing

(C) Monotonically increasing

(D) U-shaped

The term “Complete Sample” means :

(A) All items in the test failed and
their failure times were recorded

(B) Only half of the items failed

(C) No items failed

(D) The sample size was over 100

In the context of renewal theory, the
“Elementary Renewal Theorem” states

that M(t)/t approaches :

(A) 1/p (where p is mean life)

B) n
(C) 0
D) 1

Set-A



84.

85.

86.

87.

B060804T

A component is “relevant” if :

(A) Its state can change the state of
the system

(B) Itisexpensive

(C) Itisinaseries configuration

(D) Itis made of metal

H(t) = — In [R(t)] defines the :

(A) Reliability function

(B) Cumulative hazard function
(C) Probability density function
(D) Hazard rate

Which distribution is appropriate for
“waiting time” problems ?

(A) Normal

(B) Exponential

(C) Uniform

(D) Cauchy

The Lognormal distribution is used
when the failure is due to :
(A) Sum of small effects

(B) Product of many  small
independent factors
(C) A ssingle major factor

(D) Constant wear

(13)

88.

89.

90.

Which group of failure models is
commonly wused to analyze life
distributions and  the  physical
phenomena of aging ?

(A) Poisson, Geometric, and Binomial

(B) Exponential, Weibull, Normal,
and Lognormal
(C) Cauchy, Laplace, and Pareto

(D) Uniform, Beta, and Chi-square

If a system is series-parallel, you should

evaluate the reliability by :

(A) Reducing series and parallel
subsystems step-by-step

(B) Only using the series formula

(C) Ignoring the parallel parts

(D) Adding all reliabilities

Estimation of parameters for a Gamma
distribution is generally :
(A) Easier than Exponential

(B) More complex than Exponential
(often requiring numerical
methods)

(C) Impossible

(D) Done using a simple ruler
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91.

92.

93.

94.

95.

B060804T

The “Failure rate” h(t) for a series
system of n independent components
with failure rates h;(t) is :

A JIh®

(B) D h()
(C) maxh(t)

(D) 1/ h(t)

In Type Il censoring, the number of
failures ris :

(A) Random

(B) Predetermined (fixed)

(C) Infinite

(D) Zero

The “renewal function” M(t) for an
exponential distribution with rate A is :
(A) At

B) M

(C) 1-e™

(D) A%t

The structure function of a system is a
mapping from {0, 1}" to :

(A) {01}

(B) Real numbers
(C) Complex numbers

(D) [-1,1]

A “Life Distribution” is a probability
distribution of a :

(A) Positive random variable

(B) Negative random variable

(C) Discrete variable only

(D) Categorical variable

(14)

96.

97.

98.

99.

100.

“Applied Life Data Analysis” is a book
by :

(A) Sinha

(B) Nelson

(C) Bain

(D) Lawless

Measures of reliability include :
(A) Mean time to failure

(B) Reliability function

(C) Hazard rate

(D) All of the above

The shape of the
distribution is always :
(A) Bell-shaped
(B) Decaying

Exponential

(C) Rectangular
(D) Bimodal

A system where k = 1 in a k-out-of-n
configurationis a:

(A) Series system

(B) Parallel system

(C) Coherent system with one path
(D) Failed system

A system where k = n in a k-out-of-n
configurationis a:

(A) Series system

(B) Parallel system

(C) Redundant system

(D) Coherent system with n paths
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.

TR § Y W % IR RTed
IW—A, B, C wd@ D g1 wdanef &1 51 =R
famedi 0 O HEl W BT €1 W H OMR
AR-IME § grafed gvd & | 79 7R
‘HT—IT%:

3GTEUT ¢

‘g‘s‘:“o

D @ © O

T2 ® ® ©

w3 D @ © ©®

S IW A1 T W = H1eT A1 agel T
T, AT H ST e g T, 3% i
e s

Jh U9 & 37 UM | 3T Fa W T&l
B, S & STTUR 37k YgH fohd S |

[ SW FHad . T TR, TWTHF (OMR
Answer Sheet) W & fad 1 81 W0 #
fauifta T & eretmen e wdl W fea T
W G &l |

3. TH. R IW-T% (OMR Answer Sheet)
R %o ot forem & 7d sud 3 73 |eft sreen
I FEYHEs qg foran S|

THE IR & SUN qenel et fiersd i
319t OMR Answer Sheet 3ucisdl i & &1
2 UeT wel ¥ TR i | qdemedt o7 @iy
-GG o ST Tohd & |

fitfea aferm =1 81

FE ot T &, T-YRast & 1< H, Th-+E &
forq few w@rett It W 2 foman s =nfew

Tden-we H T, oo, TSR adl
Y T o ST TN IHehT ITART HTAT afsid
7l

31 & o<t wa Sfist TR # fa=rar @9 &
TN H T T SIS TG0 & 7= BT |

HEEYUT : TR @ie W YUHd: St R 3@ o R

YeA-gfEdR & |l g3 wyefidifa ®Y gu g1 oAl
GYTYfeRT # 1E wHT B, A weRie H e
3 S T g weA-gfdent U R o |



