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¢

1. If a random variable X has pdf f (x) = kx (1 —x), 0 £x < 1 then value of the
constant k is : ‘ ceran

w Y | @ 2
3) 4 : 4) 6
2. Mean of the random variable X having pdf f (x) = 6x3 (4 — x)2,. 0<x<4|
18 : : Shenbideh £ ot
Q) oA %) 149
(38) 9/20 e (4) None of these .
3. If F (x) denote the distribution function of a continuous random variable

X then which one 1s not true
1) FEx)=0 2) F(o)=1

3) F (x)is left continugus (4) None of these

4. If X and Y are independent random variables, then

Q) EGD<E®.E¥Y) @ ECD>E®.E®
B) EXY)=EX).E () (4) None of these

5. The skewness of a binomial distribution having probability of success
p=1/21s
@) =l 2 0

Bkint (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
(1)
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6. The variance of a distribution having M.G.F. M (t) = (5 + Ct) is

<
1 2 | (2) 3/2
3) 2/3 : (4) None of these
2 M.G.F. of Poisson distribution is
1) M@E)=e -0 .y @ M@)=ete-
@ ME)y=ertl @ ME)=e -1
8. IfXis ulniformly distributed over the interval [0, 1] then Var (X) is
(1) 5/12 . (.2) 1/3 | |
3) 112 = 4) 312
9. If X and Y are random variables such that their expectations exist and

P (X<Y)=1, then

1) EXzE(®) 2 EX=<E®)
QO EDEN (4 None of these

10. Level of significance is equal to the probability of
(1) Not committing Type-I error  (2) Committing Type-II error

(3) Not committing Type-II error 4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-A
(2)
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11. Totest H;: u,against H : p>p, when the population variance is unknown
and sample size is small, the appropriate testis
(1) t-test . 2) Z-test
(3) Chi-square test ' (4) F-Test
12. Paired t-test is applicable when the observations in the two samples are
(1) Independent (2) Mutuélly independent
(3) . Paired : _ : (4) None of these
13. Association of attributes in a 2x2 contingency table can be tested by
(1) F-test (2) Z-test
(3) t-test , (4) Fisher Exact test
L e o .
14. The y? statistic with usual notations in case of contingency table of order
(m X n) is
m o, (0;-E;)? 0} ~E2
@ PR EE ) s ZZ JE
i=1 j=1 ij i=1 j=1 ij
m n O . E. 2
3) % =D 2 (—UE—U] | (4) None of these -
i=1 j=1 i

Ph.D/URS-EE-2022 (Statistics) Code-A
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15.

If g the two lines of regression
(1) Coincide (2) Areparallel

(3) Are perpendicular to each other (4) None of the above

16.

Correlation coefficient is independent of change of
(1) Origin only (2) Scale only

(3) Both origin and scale (4) None of these

17.

Given the two lines of regression as, 3x — 4y + 8 =0 and 4x — 3y = 1, the
means of x and y are respectively : :

(1) 4and5 (2) 5and4

4 3 3 4
3) 3 and - (4) 2 and 5

18.

Skewness of a frequency curve shows
(1) Flatness of the frequency curve (2) Lack of symmetry

(3) Peakedness of the frequency curve (4) None of these

19,

For a leptokurtic distribution

1) B,>3 @ B,<3

3) B,=3 (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
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20. D CTY G X is a random sample from a uniform distribution defined
over the interval O <x<0,0>0, then with usual notatlons MLE of 6 is
2. o | ; (2) X
3) (Xa) + X(n))/2 ; (4) None of these

21. The mean and variance of a chi-square dlstnbutlon with degrees of freedom |
4 are
(1) 8and4 respectively (2) 4and 8 respectively
(3) 4 and 4 respectively (4) 8 and 8 respectively

2. IfX~ N (1, o?), the points of inflexion of normal curve are :
1) p+20 2y oxZn
(3) to : (4) None of these

L]

23. If X is a Poisson variates with P (X = 1) P (X = 2), then mean of the
Poisson variate is equal to :

(i 1 2 2

3) 3 4) 4

24, Which of the following relation is true for the F-distribution :
(1) F,(,n)=1F,(,n) @ F, (o,n)=F_, (@,n)

(3 F @ =1k (n,, n) 4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-A
(5)
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25. Which of the following true is case of MGF of a random variable X
(1) MGF may not exist (2) Ifexists MGF is unique
(3) Both (1) and (2) are true  (4) None of these

26. ihds EER SEEecATE X, is a random sample from a multivariate distribution
with mean vector 1 and covariance matrix =, then distribution of sample
mean vector X is :

(1 N U6 (2) N(u NZ)
3) N, Z/N) (4) None of these

217. XK X, is a random sample from a p-variate normal distribution
with mean vector p and covariance matrix =, then MLE of T is given by :

g 25li Jg ong)
R Z (K S5, - %) ) S Z X, - X)X, X)
N a=1 N 1 a=1
e L L
3) o Z . =X X, X} 4) None of these
T ana]

28. If X has p-variate normal distribution with mean vector 0 and covariance
matrix £ and | £ | > 0, then with usual notations the joint pdf can be
written as the product of marginal pdfsof X, : qx 1 and X, : (p —q) x 1 if
and only if
(1y X.=0 2 z,=0
@ =,=0 (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A

(6)
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29. Eet XX 5., Xbea random sample from a p-variate normal distribution

with mean vector 1 and covariance matrix ¥, then wh1ch of the following
is true

(1) (N-=1) S has Wishart Distribution
(2) Sample mean and S are independent
(3) Sample mean is distributed as N; (u, Z/N)

(4) All of these

30. IfY,Y, ..., Y_dentote the principal components based on correlation
matrix (R) and A, > Agrisicc > kp are eigenvalues of R, then which of the
following is true
1) tr(E)=Y7 Var(Y) @ XL M=X7, Var(Y) .
(3) Var(Y,)=p (4) All of the above

31.

In a RBD with v = 5 and r = 4 one treatment is added, the increase in
error degrees of freedom will be : :

@ 1 - @ 2

3 3 4) 4

Ph.D/URS-EE-2022 (Statistics) Code-A
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32.

Which of the following is true about the Principal Component Analysis

(1) Principal componehts are ordered linear combinations of the given
variables ;

(2) First Principal component has maximum variance
(3) Both (1) and (2) are true

(4) None of the above

33.

In experimental designs'the experimental error is controlled by using the
(1) Local control (2) Randomization

(3) Replication (4) None of the above

34.

Which of the following is a principle of design of experiments
(1) Replication (2) Local Control . s

(3) Randomization v (4) All of the above

35.

_An investigator randomly assigns 10 patients to each of the 4 different

treatments to study their effects of diastolic blood pressure. F test was
used to test that the mean response was same between different groups.
The numerator and denominator degrees of freedom for F test are

(1) 3 and 10 respectively (2) 4 and 9 respectively

(3) 3 and 36 respectively (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A

(8)
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36. If the overall F test in ANOVA is found to be significant then pair wise
comparision between treatment means is made using :

(1) Chi-square test ' (2) Two sample t test
(3) Variance ratio test (4) None of these
37. A sampling procedure in which the sampling units are selected at a regular

interval systematically from the population is known as :
(1) Systematic sampling (2)  Stratified sampling

(3) Systematicrandom sampling (4) Both (1) and (3)

38. In RCBD, which of the fc;llowing principle is adopted ?

(1) Replication - (2) Randomization
- : (3) Local control | (4) All of these

39. The common device to reduce the block size in experiments studying
main effects and interaction is : :

(1) Confounding (2) Block Interaction o
A (3) BIBD (4) Asymmetrical factorial design
as !
.. | 40. In designs of experiment. A general rule is to use as many replications

which provides at least :
(1) 20 error DF ; (2) 12 error DF

(3) 30 error DF : (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
: (9)
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41.

.

sizes :
() 6,10,16 2) 4,8,20
R A TS (4) None of these

A stratiﬁed'rando'm sample of size 32 is drawn from three strata of sizes
20, 40 and 100. The samples drawn using proportional allocation have

42.

Non-response in sample surveys means

(1) Non—availability of respondents

(2) Non-return of questiénnaire by the respondents
(3) Refusal to give infofmatibn

(4) All of these

43.

Which of the following is an example of a non-random
technique ? ’

(1) Purposive (2) Quota

(3) Convenience (4) All of these

sampling

44.

Sample survey is advantageous over census because it
(1) islesscostly (2) has greater scope

(3) both (1) and (2) (4) none of these

Ph.D/URS-EE-2022 (Statistics) Code-A
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45.

(1) Harvit-Thompson estimator

Which of these does not match with others

(2) Murthy unordered estimator
(3) Des Raj ordered estimator

(4) Rao, Hartley and Chochran estimator

46.

(1) Per 1000 live births (2) Per 1000 population

Infant mortality rate is defined as the number of deaths under one year
of age in a year : ' | -

3) Per 1000 women ‘ (4) None of these

47.

Which of the following ié not a method of collecting vital statistics :
(1) Census Method (2) Analytical Method

(3) Registration Method (4) None of these

48.

Total fertility rate is derived from :
(1) Age specific birth rate (2) Gross reproduction rate

(3) Net reproductive rate (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
(11)
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49.

The formula %‘—P—o‘—(—l—u %100 represents

Poi oi
(1) Fisher's Index 2) Kelly's Index
3) Paasche’s Index (4) None of these

50.

(2 Capac1ty to bear the child

Fertility refers to :

(1) Actual bearing of children

(3) Average No of live birth per woman in the year

(4) None of these

51.

The region of feasible soilutioriv in LPP graphical method is célled
1) unbounded region . (2) feasiblé region

3) infeasible region (4) 1nﬁnite region

52.

In Simplex method, which of the following is correct about the basic feasible
solution.

(1) abasic feasible solution is a solution with a maximal set of non-zero
variables :

(2) abasic feasible solution is a solution with a minimal set of non-zero
variables :

(3) a basic feasible solution does not correspond to a corner of the
polyhedron of feasible solutions

(4) None of these

| | Ph.DIURS-EE-2022 (Statlstlcs) Code-A
(12)
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In transportation models the points of demand are called :
(1) Origins  (2) Supply centres

(3) Destinations (4) None of these

Which of the following are the entities whose values are to be determined
from the solution of the LPP : :

(1) objective function (2) decision variables

(3) constraints (4) opportunity cost

A constfaint in an LP model restricts
(1) Value of the objective function
(2) Values of the decision variables
(3) Use of the available resources

(4) All of the above

Question
No.
53.
54.
| 55.
le
ro
3T0
56.
the

Operations Research is a very powerful tool for

(1) Research (2) Operations

(3) Decision Making - (4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-A

(13)
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57. In transportation table every loop has -
(1) Aneven numberofcells (2) An odd number of cells

(3) Anequal number of cells (4) None of the above

58. When it is not possible to find solution in LPP, it is called as
(1) Infeasible solution B (2) Unbounded solution

(3) Improper solution (4) None of the above

59. One disadvantage of using North-West Corner Rule to find initial solution
to the transportation problem is that

(1) It is complicated to use
(2) It ignores the cost of transportation
(3) Itleads to degenerate initial solution

(4) All of the above .

60. Game theory models are classified by the

(1) Number of players (2) Sum of payoffs

(8) Number of strategies (4) All of the above

61. When the sum of gains of one player is equal to the sum of losses to
another player is a game, this situation is known as

(1) Biased game (2) Non-zero-sum game

(3) Fair game - (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
| (14)
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62. Saddle point exists in game theory when

(1) Maximin and minimax value of the game are same o

(2) Maximin value of thé g#me is greater than minimax value
(3) Maximin value of tbe gaﬁxe is less than minimax value

(4) None of the above

63. The time over which the inventory level will be controlled is called :
— (1) Time Horizon (2) Lead Time
i .
(3) Time to take decision (4) None of these

- 64. Which of the following is true about the buffer stock ?

1) A buffer stock scheme is an attempt to use comm‘odity' storage for
the purposes of Stabilising prices in an entire economy or an individual
market.

(2) Commodities are bought and stored when a surplus exists in the
economy. :

(3) Commodities are sold from the stores when economic shortages in
the economy occur.

| 4 Allof these

|

5 to 65. The variable added to the LHS of a less than or equal to constraint to
convert it into equality is called variable :

(1) artificial  (2) surplus

(3) slack (4) additional

Ph.D/URS-EE-2022 (Statistics) Code-A
(15)
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66. If a customer decides not to enter the queue because of its huge length,
he is said to have
(1) Balked _ (2) Reneged
(3) dJockey ‘ (4 None of these

67. When a maximization assignment problem is converted in minimization |
problem, the resulting matrix is called matrix :
(1) -<cost F (2) proﬁt ‘
(3) regret e (4) dummy

- 68. Cars arrive at a service station according to Poisson distribution with a

mean rate of 5 per hour. The service time per car follows an exponential
distribution with a mean of 10 minutes. At the steady state, the average
waiting time in the queue is : :
(1) 50 minutes ' (2) 25 minutes |
(3) 20 minutes (4) None of these

69. | Efficiency of M/M/C model in terms of the Total Number of Customers

' (TNC) and Average Number of Customers Served (ANCS) is given by

(1) TNC/ANCS (2) ANCS/TN
(3) ANCS xTNC (4) None of these

'Ph.D/URS-EE-2022 (Statistics) Code-A
(16)
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70. Which of the following is true about an évolﬁtionary random process ?

(1) Itisnot stationafy |
(2) Poisson process is an exémple of evozl.ﬁtionary random process
(3) Both (1) and (2) are true

" (4) None of these ' |

'| 71. "If a closed set C contains only one state j, then the state is called :
(1) Non-absorbing state (2) Persistent state
(3) Transient state (4) None of these

72. Which of the following is trl_J.e_' about an absorbing Markov chain :

B (1) AMarkov chain is said to be absorbing if it has at least one absorbing
al state. e an -
e | 6 01651 €apeery-pebio-vins

(2) If the state j is absorbing the p, = : : .

(3) Itisimpossible toleave an absorbing state

(4) All of these

73. Extinction of a stochastic process means that the sequeflce {X } consists

J— Of : S
ers

(1) Zeros for all except a finite number of values of n
(2) Zeros for all values of n |

(3) Zeros for at least one value of n

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
: (17)
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74. For an immigration-emigration process which of the following is true
@) A=A @ p,=n
@ % =lspdy =p (4) None of these
75. Which of the following is true about a Yule-Furry Process :
(1) Itisa Pure Birth Process (2) | }It is a Pure Death Process
(3) Itisa Birth and Death Process (4)  None of these
76. A matrix is in reduced row-echelon form if it meets the following
condition(s) : ‘ ' ‘
(1) If there is a row where everyentryls zero, then this row lies below
any other row that contains a nonzero entry.

(2) The leftmost non-zero entry of a row is eqﬁal to 1. e
(3) Both (1) and (2)

(4) None of these =~ = = czoo0

77. | If Ais square matrix, then roots of the equation |A —AI| =0 are called :
(1) Latent roots (2) Eigenvalues

(3) Both (1) and (2) are true (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
' (18)
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1 78. A quadratic form is a polynomial with all terms of degree two
1 1 2
3) 3 4 4

— 79. The index of the quadratic form is equal to

(1) The difference between the number of positive Eigen values and the
: number of negative Eigen values of the matrix of quadratic form.

(2) The sum of the number of positive Eigen values and the number of
negative Eigen values of the matrix of quadratic form. .

~ (8) Neither (1) nor (2) '
(4) None of the above
ow e
- 80. A one-element vector space is an example of a
(1) Trivial space (2) Universal space :
(3) Sample space » (4) None of these
81. Angle between the vectorsa =(1, 1, 0)*and b = (0, 3; 2)tis
(1) arccos (m) (2) arccos ( NG ﬁ)
(3) arccos NoNE (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
(19)




Code-A
Question| . "~ Questions
1 No. , :
82. Which of the following is true regarding basis of a vector space

(1) It is a sequence of vectors

(2) It spans the space if the set of elements of the sequence spans the
‘space

(3) Vectors in basis are liﬁéérly independent

83. Which of the following is true‘ about f (z) =22 + 2z ?
(1) Continuous and Differentiable

(2) Continuous but not Differentiable

(3) Neither Continuous Nor Differentiable

(4) None of these ; i b

84. The radius of convergence of a power series f centered on a point a is
equal to the distance from a to the nearest point where f

(1) Can not be defined in a way that m-akes\it holomorphic.
(2) Can be defined in a way that makes it holomorphic.
(3) Can not be defined in a way that does not make it holomorphic

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
| (20)
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85. Which of the following is true about the radius of convergence of a power

series :

(1) is the radius of the largest disk at the center of the series in which
~ the series converges

(2) isthe radius of the smallest disk at the center of the series in which
the series converges

(3) is the radius of the largest disk at the center of the series in which
the series diverges

(@) None of these

86. The Cauchy integral theorem in complex analysis is
(1) the fundamental theorem of circular integ'rals

(2) an important statement about line mtegrals for holomorphlc functions
in the complex plane

(3) an important statement about line:;ihtegrals for homomorphic
functions in the real plane

-

(4) None of these

1
87. A sequence {;} is

(1) Bounded : (2) Unbounded

(3) Divergent > (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code—A

(21)
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88. | Which of the following is true about a closed set ?

(1) Contains all its limit points
(2) Does not contains all of its limit points
3) }Is unbounded

(4) None of these

89. | Let A=[0, 1] and B =[2, 3], then which of the following is correct
(1) Both Aand B are connected 2) A u B is not connected

(3) Both (1) and (2) are correct ~ (4)  None of these -

- 90. Let U=(- 1, 0) ahd V=(0, 1), then which of the foliowing is'not true
(1) U aﬁd V-ére 'di's.joir‘lt open sefs

(2) U and V are disjoint closed sets

3) Diétance between Uand Vis 0

(4) None of these

91. | Letf(x)=x2and U= (-1, 1), then f (U) =0, 1) is
(1) Bounded open set (2) Unbounded open set

(8) Not an open set (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-A
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| 92. A'point at which an analytical function ceases to possess a derivative is
called i
(1) Stagnation Point (2) Saddle Point
(8) Critical Point : (4) Singular Point

93. The Newton-Raphson Method fails if

1) f&x0)=0 @ f'x0)=0
i (3) iy -(xO)j= 0 5 4) None of these :
g, U i (z)‘is analytic within and on a closed .curVe and if a is any point
within C, then f (a) —2—;—1 ; fi? :Z represents
= (1) Cauchy’s Theorem (2) Res1due Theorem
3) Morera’s Theorem 4) Cauchy s Integral Formula

95. Which of the following is not a method of Numerical Integration
(1) Runges’s method (2) Weddle’s rule

3) S1mpson s one-third rule  (4) Trapeioidal rule

96. Which of the following is true in relation to the Regula Fa151 method :
=8 (1) Is method of ﬁndmg real roots of an equation f (x) 0

(2) Closely resembles the bisection method

(3) Both (1) and (2) are true

(4) None of these

? Ph.D/URS-EE-2022 (Statistics) Code-A
(23)
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917.

The formula used for solving the equation using Regula Falsi method is

_bf:(a)A—af(b) | _af ()= bf (b)
o e Ll e et

_bf(a)—af(b)
i a-b

3) (4) None of these

98.

e

With usual notations, which of the followmg relatlons between operator

| 1s correct :
) s Em g (2) 5=EZ4E"
3} 8=E<E'# (4) None of these

99.

‘Which of the following is true about the Newton’s Forward Interpolat101
formula :

1@ Is used for interpolating y values near the end of a set of tabulate

values

(2) Is used for extrapolating y values a little ahead of Yy,

| 3 Both (1) and (2) are true

(4) None of these

100.

Which of the following is a method for a numerical solution of ODEs :
(1) Runge-Kutta Method (2) Picard’s Method

(3) Euler’'s Method (4) All of these

Ph. D/URS—EE-2022 (Statistics) Code-A
(24)
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1. Totest H,: p against H : p> K, when the population variance is unknown
and sample size is small, the appropriate test is -

e
LR

) et e
(3) Chisquaretest (4 F-Test
2. Paired t-teét is applicable when the observations in the-two samples are
b ' : (1) Independent ' (2) Mutually independent |
: (3) Paired (4) ~ None of these |
, 3. Association of attributes in a 2x2 ponfingen‘cy table can be .tested by
(1) Fetest £ o (2) Zost
(3)' t-test mae (45 2 Fishér Exact test : :
4, The 2 statiétic with usual notations in case of contingehcy; f'able of order
(m X n) is

2

mn( ‘E
() % 2 g @ x'= ZZ’ _

i=1 j=1 ij i=l j=1 . i,

L : |
3) X2=ZZ( UE U) (4) None of these

Ph.D/URS-EE-2022 (Statlstlcs) Code-B
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No.
5. If v 0, the two fines of regression

(1) Coincide (2) Are paré.llel

(3) Are perpendicular to each other (4)  None of the above
6. Correlation coefficient is independent of change of

A(1) Origin onl& “ (2) Scale only

(3) Both origin and scale (4) None of these

T Given the two lines of regression as, 3x — 4y + 8 =0 and 4x — 3y 1, the
means of x and y are respectlvely :

(1) 4and5 ; (2) 5and4

4 5 = 4
3) 3 and 2 : (4) 2 and 3

8. | Skewness of a frequency curve shows
(1) Flatness of the frequency curve (2) Lack of s;fmmetry

(8) Peakedness of the frequency curve (4) None of these

9. For a leptokurtic distribution
(1) B,>3 ' @) B,<3
3) B,=3 (4) None of these

Ph D/U RS—EE—2022 (Statistics) Code-B
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’ 10. If'XI, . (g R e X is ai random sample from a uniform distribytion defined
over the interval 0 <x <9, 6 > 0, then with usual notations MLE of 0 is
A @ X,
(3) (X(l) + X(n))/z (4) None of these
11. Let f(x) =x*and U=(-1, 1), then f (U) = [0, 1) is
(1) vBounded open set (2) Unbounded open set
(3) Not an open set @) None of these |
12. "A'point at which an analytiéal function ceases to possess a derivative is
called
(1) Stagnation Point (2) Saddle Point
(3) Critical Point ' 4) Singular Point
13. The Newton-Raphson Method fails if | B
' 1) fx0)=0 2) f'(x0)=0
(3) f" (x0)=0 (4) None of these
14. If f (z) is analytic within and on a closed curve and if a is any point
within C, then f (a)= —2%! fz(z_) :Z represents
(1) Cauchy’s Theorem (2) Residue Theorem _
(3) Morera’s Theorem 4) Cauchy’s Integral Formula

Ph.D/URS-EE-2022 (Statistics) Code-B
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15.

Which of the following is not a method of Numerical Integration

(1) Runges’s method (2) Weddle’s rule

(3) Simpson’s one-third rule (4) Trapezoidal rule

16.

Which of the following is true in relation to the Regula-Falsi method :
(1) Is method of finding real roots of an equation f (x) =0

(2) Closely resembles the bisection method

()3) Both (1) and (2) are true

(4) None of these

17.

The formula used for solving the equation using Regula Falsi method is

 bf(a)-af(b) _af ()= bf (b)
Q) e (D) @RS T ()

X= bf )5 ati®) (4) None of these

@) SRy

18.

With usual notations, which of the following relations between operators
1s correct :

(1) 6 = E1/2 2] E— 12 (2) 8 28 El/2 + E— 12

3) 8=E-E'” (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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19. Which of the following is true about the Newton’s Forward Interpolation
formula : ; '

(1) Is used for interpoléting y values near the end of a sé}: of tabulated
values

(2) Isused for extrapolating y values a little ahead of y_ -
(3) Both (1) and (2) are true

(4) None of these

20. Which of the following is a method for a numerical solution of ODEs :

(1) Runge-KuttaMethod  (2) Picard’s Method
(3) Euler’'s Method . (4) All of these
21. If a closed set C contains only one state j, then the state is called :
(1) Non-absorbing statg (2) Persistent state ;
(3) Transient state 4) ane 6f these

22. | Which of the following is true about an absorbing Markov chain :

(1) A Markov chain is said to be absorbing if it has at least one absorbing
state. :

(2) Ifthe statejis absorbing the Pl
(3) Itisimpossible to leave an absorbing state

(4) All of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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23.

(1) Zeros for all except a finite number of values of n

Extinction of a stochastic process means that the sequence {X} consists
of

(2) Zeros for all values.of n

(3) Zeros for at least one value of n

(4) None of these

24.

For an immigration-emigration process which of the following is true
(1) A=A 2) p,=u

3) A =1 and p_ = p (4) None of these

25.

Which of the following is true about a Yule-Furry Process :
(1) Itisa Pure Birth Process @) It is a Pure Death Process

(3) ItisaBirth and Death Process (4) None of these

26.

A matrix is in reduced row-echelon form if it meets the following
condition(s) : :

(1) If there is a row where every entry 1s zero, then this row lies below
any other row that contains a nonzero entry.

(2) The leftmost non-zero entry of a row 1s equal to 1.
(3) Both (1) and (2)

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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217. If A is square matrix, then roots of the equation |A —AI| =0 are called :
(1) Latent roots (2) Eigenvalues

(3) Both (1) and (2) are true (4) None of these

28. A quadratic form is a polynomial with all terms of degree two
£1) 4 2 2
3 3 4 4

- 29. The index of the quadratic form is equal to

(1) The difference between the number of positive Eigen values and the
number of negative Eigen values of the matrix of quadratic form.

(2) The sum of the number of positive Eigen values and the number of
negative Eigen values of the matrix of quadratic form.

(3) Neither (1) nor (2)

(4) None of the above

30. A one-element vector space is an example of a
(1) Trivial space (2) Universal space

(3) Sample space (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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31. The region of feasible solution in LPP graphical method is called
(1) unbounded region (2) feasible region
(3) infeasible region (4) infinite region
32. In Simplex method, which of the following is correct about the basic feasible
solution. :
(1) abasic feasible solution is a solution with a maximal set of non-zero
variables '
(2) a basic feasible solution is a solution with a minimal set of non-zero
variables
(38) a basic feasible solution does not correspond to a corner of the
polyhedron of feasible solutions ‘
(4) None of these .
33. In transportation models the points of demand are called :
(1) Origins (2) Supply centres
3) Destinations sy (4) None of these -
34. Which of the following are the entities whose values are to be determined
from the solution of the LPP :
(1) objective function (2) decision variables =
(3) constraints (4) opportunity cost

Ph.D/URS-EE-2022 (Statistics) Code-B
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b

35. A constraint in an LP model restricts
(1) Value of the objective function
5 (2) Values of the decision vafiables

(38) Use of the availablé resources

(4) All of the above

36. Operations Research is a very powerful tool for
_(1‘)> Research ~ (2) Operations

(3) Decision Making 4) None of the above

37. In transportation table every loop has : bkl .
(1) Aneven numberofcells (2) An odd number of cells

(8) An equal number of cells ~ (4) None of the above

38. When it is not possible to find solution in LPP, it is called as
(1) Infeasible solution (2) Unbounded solution.

(3) Improper solution . (4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-B
(9)




Code-B

Question ‘Questions
No. )

39. One disadvantage of using North-West Corner Rule to find initial solution
to the transportation problem is that

(1) It is complicated to use
(2) It ignores the cost of transportation ‘
(3) It leads to degenerate initial solution

(4) All of the above

40. Game theory models are classified by the

(1) Number of p.laiyelrs v (2) Sum of payoffé
(3) Number of strategies (4) All of the above
41. In a RBD with v = 5 and r = 4 one treatment is added, the increase in

error degrees of freedom will be :
(1) 1 @2 2

i b ' 4) 4

42. Which of the following is true about the Principal Component Analysis

(1) Principal components are ordered linear combinations of the given
- variables

(2) First Principal component has maximum variance
(3) Both (1) and (2) are true

(4) None of the above

‘Ph.D/URS-EE-2022 (Statistics) Code-B
(10)



B Code-B

F’“ 100 Questions

| 43. In experimental designs the experimental error is controlléd by using fhe
(1) Local control (2) Randomization
(3) Replication (4) None qf the above
44. Which of the following is a principle of design of experir_ﬁe'nts
(1) Replication (2) Local Control | -v
5 (3) Randomization . (4) All of the above

45. An investigator randomly assigns 10 patients to each of the 4 different
treatments to study their effects of diastolic blood pressure. F test was
used to test that the mean response was same between different groups.
The numerator and denominator degrees of freedom for F test are

—

(1) 3 and 10 respectively (2) 4 and 9 respectively

(3) 3 and 36 respectively (4) None of these

-

46. | If the overall F test in ANOVA is found to be significant then pair wise
comparision between treatment means is made using :

(1) Chi-squaretest - (2) Two sample t test
(3) Varianceratiotest ~  (4) None of these
47. A sampling procedure in which the sampling units are selected at a regular

interval systematically from the population is known as:
(1) Systematic sampling (2) Stratified sampling

(3) Systematic random sampling  (4) Both (1) and (3)

Ph.D/URS-EE-2022 (Statistics) Code-B
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48. Ih RCBD, which of the following principle is adopted ?

(1) Replication | (2) Randomization
(3) Local control (4) All of these
49. The common device to reduce the block size in experlments studying

main effects and interaction is :

(1)  Confouﬁding : (2) Block Interaction |
(3) BIBD (4) Asymmetrical factorial design
50. In designs of experiment. A general rule is to use as many rep11cat1ons ’

which provides at least :

(1) 20 error DF (2) .12 error DF
(3) 30 error DF (4) None of these
5L The mean and variance of a,chi-squére distribution with degrees of freedom
1 4are -
(1) 8and 4 _réspectively (2) 4and 8 respectiveiy
(3) 4and4 r_espectiv,ely (4) 8 and 8 respectively
52. If X~ N (u, 0%, the points of inflexion of normal curve are :
iy ire ‘ G
B) pzxo (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
(12)




Code-B

Question

uestions
No. Q

53. If Xis a P01sson varlates with P (X =1)=P (X 2), then mean of the |
’ Poisson variate is equal to B

01 @ 2

@) 3 e

b4, Which of the following relation is true for the F-distribixtiph ;
(1) F,(n,n)=1F, (,n) @ - F,@,n)=F_,@,n)

@) F.,n)=1F, _(,n) (4 Noneofthe above

55. Which of the following true is case of MGF of a random variable X

(i) MGF may not exist (2) Ifexists MGF 1s unique
(3)‘ Both (1) and (2) are true (4) None of these ' .
56. X, X ....... X, is a random sample from a multlvanate dlstrxbutmn

Wlth mean vector p and covariance matrix I, then distribution of sample
“mean vector X 18

1) N Z) (2 N, NZ)

3) N (u, 3 /N) ‘ (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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57. L 2 S SRE X isa random sample from a p-variate normal distribution
with mean vector p and covariance matrix £, then MLE of £ is given by :

L& s R
— XXy (X - X ' X X X, -X
(1) Ng(a F =Xy @) N+1Z( )( )
i N - S 2 :

(3) r Z Xe=X) X,=X) (@)  None of these

58. If X has p-variate normal distribution with mean vector 0 and covariance
matrix £ and | £ | > 0, then with usual notations the joint pdf can be
written as the product of marginal pdfsof X, : qx 1 and X, : (p —q) x 1if
and only if :

B Yot | | @2 zZ,=0

3) Z,=0 : 4) None of these

59. Let X, X,, ....., X be a random sample from a p-variate normal distribution
with mean vector p and covariance matrix £, then which of the following

| is true

(1) (N-1) S has Wishart Distribution
(2) Sample mean and S are independent
(3) Sample mean is distributed as N, (1, Z/N)
(4) All of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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IfY, Y, ..., Y_dentote the brincipal components based on correlation
matrix (R) and ?» - B > A, are eigenvalues of R, then which of the
following is true
1) t@)=37 Var(Y) @ X (A2 Vel
@) Var(Y,)=p - (4) All of the above

A stratified random sample of size 32 is drawn from three strata of sizes

20, 40 and 100. The samples drawn using proportmnal allocatlon have
sizes : :

@ B0 0 4820

3 5,9, _18: ' - (4) None of these

Non-response in sample surveys means
(1) Non-availability of respondents
(2) Non-return of questionnaire by the respondents

(3) Refusal to give information

(4) All of these

61.
e
4 f
if
62.
=
i
|
63.

Which of the following is an example of a non-random sampling

technique ?
(1) Purposive (2). Quota
(3) Convenience - (4) All of these

f

i
-

Ph.D/URS-EE-2022 (Statistics) Code-B
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64. Sample. surVey is advantageous over censiJ.s because it
(1) is less costly ‘ 2) haé gfe’afer écope
(3) both (1) aﬁd (2) (4) none of these
65. Which of these does not match with others:
(1) Harvit-Thompson estimator
(2)‘ Murthy unordered estimator
(8) Des Raj ordered estimator
(4) Rao, Hartley and Chochran estimator
66. Infant mortality rate is defined as the number of deaths under one year
of age in a year : -
1) | Per 1}000 live births (2) Per 1000 population
(3) Per 1000 women (4) None of these
67. Which of the following is not a method of | collecting vital statistics :

(1) Census Method - (2) Analytical Method

(3) Registration Method (4) None of these

" Ph.D/URS-EE-2022 (Statistics) Code-B
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68. Total fertility rate is; derived from :

(1) Age specific birth rate (2) Grdss reproduction rate
(8) Net reproductive rate (4) None of these

L 69. The formula mx 100 represvents

‘ Z Poi Yoi
(1) Fisher’s Index (2) Kelly’s Index
(3) Paasche’s Index ~ (4) None of these

- 70. Fertility refers to :
(1) Actualvbearing of children
' (2) Capacity to bear the child
. (3.) Average No. of live birth per woman in the year

(4) None of these

wm

71 When the sum of gains of one player is equal to the sum of losges to
another player is a game, this situation is known as

(1) Biased game (2) Non-zero-sum game
(8) Fair game (4) None of these
2. Saddle point exists in ‘gamevtheory when

(1) Maximin and minimax value of the game are same
(2) Maximin value of the game is greater than minimax value
(3) Maximin value of the game is less than minimax value

(4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-B
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&

- 73.

(3) Time to take decision (4) None of these

The time over which the inventory level will be controlled is called :

(1) Time Horizon (2) Lead Time

74.

Which of the following is true about the buffer stock ?

(1) A buffer stock scheme is an attempt to use commodity storage for
the purposes of Stabilising prices in an entire economy or an individual
market. i

(2) Commodities are bought and stored when a surplus exists in the
economy. '

(3) Commodities are sold from the stores when economic shortages in
the economy occur. :

(4) All of these

75.

The variable added to the LHS of a less than or equal to constraint to
convert it into equality is called variable :

(1) artificial : (2) surplus

(3) slack 3 (4) additional

76.

_If a customer decides not to enter the queue because of its huge length,

he is said to have
1) : Balked (2) Reneged

(3) Jockey (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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- When a maximization assignment problem is converted in m1n1m1zat10n

problem, the resulting matrix is called matrix :

(1) cost - (2) profit
(3) regret : _ (4) dummy

E | S :

d 78. Cars arrive at a service station according to Poisson distribution with a |
mean rate of 5 per hour. The service time per car follows an exponential
distribution with a mean of 10 minutes. At the steady state, the average

1 waiting tlme in the queueis:

1 (1) 50 minutes - (2) 25 minutes

(3) 20 minutes (4) None of these

A

79. Efficiency of M/M/C model in terms of the Total Number ‘bf Customers
' (TNC) and Average Number of Customers Served (ANCS) is given by

(1) TNC/ANCS 2 ANCS/TN

I (8) ANCS x TNC (4) None of these
80. Which of the following is true about an evolutionary random process ?

(1) Itis not stationary
(2) Poisson process is an example of evolutionary random process

(3) Both (1) and (2) are true

J (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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2 81. If a random variable X has pdf f (x) kx (1 —x), 0 <x <1 then value of the
. constant k is :
(’i) 4 T )0
1@ 4 @ 6
82. | Mean of the random var1ab1e X havmg pdf f (x) = 6x3 (4 -x2 0<x<4
is
1) o4 _ () T
; (3) 9/20 _ (4) None of these
83. If F (x) denote the distribution function of a continuous random variable
X then which one is not true
“(1) F(-®)=0 .’ (2) F(o)=1
3) F (x)isleft continu‘ous‘“ (4) None of these 3
84. If.X and Y are independent randomwvaria}bles,;then‘ s
) ECV<E®.EY) @ EXD>E®.E®
® EQXY)= E®.E() (4 Noneofthese
85..

The skewness of ‘a binomial dlstrlbutlon hav1ng probability of success
p=1/2is :

hrey @ o0

(3 1 : (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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The variance of a distribution having M.G.F. M (t) = (5 + 5 et) is

1 2 ,  @ 32

(3) 2/3 v (4) None of these

M.G.F. of Poisson distribution is
(I A Aty R e @) M (t)=e *¢-D

@ M@E=er+1 ' @ M i e §

) If X is uniformly distributed over the interv‘al [0, 1] theﬁ ‘Var. X) is

(1) 512 ) 13

@ 112 4) 3/12

»

PX<Y)=1, then

If X and Y are random variables such that their expectations exist and

1) EXzE®) 2 EX<E®)

@) EX)=EQ) (4) None of these

ﬁdon

the |

86.
S__

87.
B 89.
s |

90.
o

Level of significance is equal to the probability of
(1) Not committing Type-I error (2) Committing Type-II error

(3) Not committing Type-II error (4) None of the‘ above

Ph.D/URS-EE-2022 (Statistics) Code-B
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(1) Continuous and Differentiable
(2) Continuous but not Differentiable
(3) Neither Continuous Nor Differentiable

(4) None of these

Code-B
Question . Questions
No.
91. Angle between the vectors a = (1, 1, 0)and b =(0, 3, 2)tis
b e () @ ()
(1) arccos B3 ( ) arccos oA
3 i (—‘3——) 4) N f th
(3) arccos 243 (4) None of these
92. Which of the following is true regarding basis of a vector space
(1) It is a sequence of vectors
(2) It spans the space if the set of elements of the sequeﬁce spans the
- space
(3) Vectors in basis are linearly independent
4) Al of these
93. Which of the following is true about f (z) =22 + 2z ?

Ph.D/URS-EE-2022 (Statistics) Code-B
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94. The radius of convergence of a power series f centered on a point a is
equal to the distance from a to the nearest point where f

(1) Can not be defined in a way that makes it holomorphic.
(2) Can be defined in a way that makes it holomorphic.
r (3) Can not be defined in a way that does not make it holomorphic

(4) None of these

, 95. Which of the following is true about the radius of convergence of a power
series :

(1) is the radius of the largest disk at the center of the series in which
he the series converges

(2) 1isthe radius of the smallest d1sk at the center of the serles in which
the series converges :

(3) is the radius of the largest disk at the center of the series in whlch
the series diverges

(4) None of these

96. The Cauchy integral theorem in complex analysis is
(1) the fundamental theorem of circular integrals

(2) animportant statement about line 1ntegrals for holomorphlc functions
in the complex plane

(3) an important statement about line integrals for homomorphic
functions in the real plane

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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v A sequence {%} is
(1) Bounded 2) Unbounded
(3) Divergent (4) None of these
. 98. Which of the following is true about a cloéed set ?
(1) Contains all its limit points
(2_) Does not contains all of its limit points -
(3) Isunbounded
(4) None of these
99. LetA= [0, 1] and B = [2, 3], then which of the following is correct
(1) Both A and B are connected (2] AUB ié not com;ected
(3) Both (1) and (2) are correct (4) None of these |
100. Let U=(-1, 0) and V = (0, 1), then which of the following is not true

(15 U and V are disjoint open sets
(2) UandV are disjoint closed sets
(3) Distance between Uand Vis 0

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-B
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Sheet is provided to the candidate so that a copy of OMR Sheet may be képt by

: the candidate.

4. Question Booklet along with answer key of all the A,B,C and D code will be got
uploaded on the university website after the conduct of Entrance Examination.
In case there is any discrepancy in the Question Booklet/Answer Key, the same
may be brought to the notice of the Controller of Examinations in writing/through
E-Mail within 24 hours of uploading the same on the University Website.
_ Thereafter, no complaint in any case, will be considered. ‘

5. The candidate MUST NOT do any rough work or writing in the OMR Answer-
Sheet. Rough work, if any, may be done in the question book-let itself. Answers
MUST NOT be ticked in the Question book-let. ;

6. There will be no negative marking. Each correct answer will be awarded .
one full mark. Cutting, erasing, overwriting and more than one answer
in OMR Answer-Sheet will be treated as incorrect answer.

7. Use only Black or Blue BALL POINT PEN of good quality in the OMR Answer-
Sheet. : :

8. BEFORE ANSWERING THE QUESTIONS, THE CANDIDATES SHOULD

: . ENSURE THAT THEY HAVE BEEN SUPPLIED CORRECT AND COMPLETE

BOOK-LET. COMPLAINTS, IF ANY, REGARDING MISPRINTING ETC. WILL
NOT BE ENTERTAINED 30 MINUTES AFTER STARTING OF THE
EXAMINATION.
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1. A stratified random sample of size 32 is drawn from three strata of sizes
20, 40 and 100. The samples drawn using proportional allocation have
sizes : B e

1) 6,10,16 ©2) 4,820

8) 5,918 (4) None of these

2. Non-response in sample surveys means
(1) Non-availability of respondents
(2) Non-return of questionnaire by the respondents

(3) Refusal to give information

(4) All of these

3. Which of the following is an example of a non-random samp'ling
technique ? %

(1) Purposive (2) Quota

: (3) Convenience : (4) All of these

4. Sample survey is advantageous over census because it
€)) is less costly : (2) has greater scope

(3) both (1) and (2) (4) none of these

‘Ph.D/URS-EE-2022 (Statistics) Code-C
(1)



————m

Code-C

Qu;stion : Questions
o.

5. Which of these does not match with others
(1) Harvit-Thompson estimator

(2) Murthy unordered estimator

(3) Des Raj ordered estimator

(4) Rao, Hartley and Chochran estimator

6. Infant mortality rate is defined as the number of deaths under one year
of age in a year :

(1) Per 1000 live births - (2)  Per 1000 population

(3) Per 1000 women ~ (4) None of these

s Which of the following is not a method of collecting vital statistics :
(1) Census Method . (2) Analytical Method

(3) Registration Method (4) None of these

8. Total fertility rate is derived from :
(1) Age specific birth rate  (2) Gross reproduction rate

(3) Net reproductive rate (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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9. The formula mx 100 represents
Poi Goi
(1) Fisher’s Index (2) Kelly’s Index
(3) Paasche’s Index (4) None of these
10. Fertility refers to: -
(1) Actual bearing of children
(2) Capacity to bear the child
r_ (3) Average No. of live birth per woman in the year
(4) None of these ‘
11. The mean and variance of a chi-square distribution with degrees of freedom
4 are
(1) 8 and 4 respectively (2) 4 and 8 respectively ' .
2 (3) 4 and 4 respectively (4) 8and8 respectively
12, If X ~ N (u, o?), the points of inflexion of normal curve are '
1) pt2 : @) o+2u
3) pxo » (4) None of these
i 13. If X is a Poisson variates with P (X = 1)=P X =2), theﬁ mean of the
Poisson variate is equal to
(1) Togsd @ 2
@) 3 @) 4

Ph.D/URS-EE-2022 (Statistics) Code-C
(3)



r—m

Code-C
Question| . Questions
No. :
14. Which of the following relation is true for the F-distribution
(1) F,(@,n)=1F,(@,n) @ F,@,n)=F_, (@,n)

@ F,(,n)=1F,_ (@,n) (@ Noneof the above

- 15. Which of the following true is case of MGF of a random variable X
(1) MGF may not exist (2) Ifexists MGF is unique

(3) Both (1) and (2) are true (4) None of these

16. XSt X, is a random sample from a multivariate distribution
w1th mean vector p and covariance matrlx ¥, then distribution of sample

mean vector X is:

@ N@2) (2) N, NZ)

@) N, =/N) | (4) None of these =
17, HX Xy X, is a random sample from a p-variate normal distribution

w1th mean vector p and covariance matrix Z, then MLE of X is given by :

X, Xy X 1 3 B Tyt
aZ:l X, =X)' X, =X) @) ﬁzl (Xan)(Xa—X)

oA R

@)

_ T i = .
® N-1 a2=1 (X = X) X5—5 (4)  None of these

Ph.D/URS-EE-2022 (Statistics) Code-C . |
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18. If X has p-variate normal distribution with mean vector 0 and covariance

matrix £ and | £ | > 0, then with usual notations the joint pdf can be
written as the product of marginal pdfs ofX :qxlandX,: (p q) % 1if

and only if
3y 3wy o @) T =0
@) =Z,=0 o (4) None of these
19. | LetX, X, ... X be a random sample from a p-variate normal distribution
with mean vector p and covariance matrix £, then which of the following
1s true
ln (1) (N -1) S has Wishart Distribution
e
(2) Sample mean and S are independent
(3) Sample mean is distributed as N, (u, 2/N)
(4) All of these.
n |
r: 20. BY, Y, .5 Y dentote the principal components based on correlation
matrix (R) and k BoRgVL.... >\, are eigenvalues of R, then which of the
following is true ; :
(1) we@=) ., Va(¥) @ 37 A=, Var(Y)
@) Var(Y,)=p (4) All of the above

Ph.D/URS-EE-2022 (Statistics) Code-C
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Bk If a random variable X has pdf f (x) = kx (1 — x), 0 £ x < 1 then value of the
‘constant kis:

© Y% @ 2

(3) 4 < 4) 6

22. Mean of the random variable X having pdf f (x) = 6x3 4 - .x)z, 0<x<4

ig—— .
(1) 9/i4 s 53 2). 1419
(3) 9/20 (4) None of these
23. If F (x) denote the distribution function of a continuoué random variable

X then which one is not true

) Fwj=0 2) F(o)=1
(8) F (x)is left continuous (4) None of these | &
24. If X and Y are independent random variables, then

) EGD<E®.E® @ EGD>E®.E®)
@ ECV=E®.EQ® 4 Noneofthese

25. The skewness of a binomial distribution having probability of success

p=1/21is

1 -1 @ 0 |
i

3 i ; (4) None of these

Ph. D/URS—EE—2022 (Statlstlcs) Code-C
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26. The variance of a distribution having M.G.F. M) = (-;— 13 % et) is
@ 2 (2) 3/2
3)  2/3 : (4) None of these
: 27. MGF of Poisson distribution is
(1) M (t) = e*€-D @2 M (t)v =g re'sD .
@ M)y=er<tl @ M@E)y=e*-1
le| 28. If X is uniformly distributed over the interval [0, 1] then Var X) is
M 52 | @ 13
3 V12 4 312
El 29. If X and Y are random variables such that their expectations exist and |
P X<Y)=1, then :
1) EX2E®) 2 EX)<E®)
EL ) B0 = B(Y) (4) None of these
eS8

30. Level of significance is equal to the probability of
(1) Not committing Tyi)e-I error (2) Committing Type-II error

(3) Not committing Type-II error (4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-C -
- (7)
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_31. | Letf(x) =x*and U=(-1, 1), then_f(U) =[0, 1)is

(1) Bounded open set (2) | Unbounded open set
v (3') Not an open set (4) None of these
- 32. A point at which an analytical funcfion ceases to possess a derivative is:
: called ' : ‘ :
(1) Stagnation Point (2) Saddle Point
(8) Critical Point ' (4) Singular Point

33. The Newton-Raphson Method fails if

1) f(x0)=0 (@ f'x0)=0

@ frx0)=0 " (4 None of these’
34. If f (z) is analytic within and on a closed curve and if a is any point
within C, then f(a) =—}— : (Z) represents
52 :
(1) Cauchy’s Theorem (2) Residue Theorem
(3) Morera’s Theorem (4) Cauchy’s Integral Formula

35. Which of the following is not a method of Numerical Integratlon
(1) Runges’s method (2) Weddle’s rule

(3) Simpson’s one-third rule (4) Trapezoidal rule

~ Ph. D/URS-EE 2022 (Statlstlcs) Code-C
(8)
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Which of the following is true in relation to the Regula-Falsi method :
(1) Is method of finding real roots of an equation f (x) o 0

(2) Closely resembles the bisection method |

(3) Both (1) and (2) are true

(4) None of these

37.

The formula used for solving the equation using Regula Faléimethod is

b (a)-af(b) _af (a)-bE (b)
® x- F@-10) @ - £(@)—f(b)

X;bf(a)—af(b)

®3) —s

(4) None of these

38.

With usual notations, which of the following relations between operators
is correct : ) '

(1) 5= E1/2 i ey 12 (2) 6 = EI/Z T E—1/2

(3) ok~ i B (4) None of these

39.

Which of the following is true about the Newton’s Forward Interpolation
formula : ; : e

(1) Isused for 1nterpolat1ng y values near the end of a set of tabulated
values

(2) Is used for extrapolating y values a little ahead of yn'
(3) Both (1) and (2) are true
(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
(9)
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40. Which of the following is a methdd for a numerical solution of ODEs :
(1) Runge-Kutta Method (2) Picard’s Method

(8) Euler’s Method (4) All of these

41. When the sum of gains of one player is equal to the sum of losses to
another player is a game, this situation is known as

(1) Biased game e (2) Non-zero-sum game ¢
(8) Fair game (4) None of these
- 42, Saddle point exists in game theory when

(1) Maximin and minimax value of the game are same
(2) Maximin value of the game is greater than minimax value

(3) Maximin value of the game is less than minimax value

(4) None of the above

43. The time over which the inventory level will be controlled is called :
(1) Time Horizon (2) Lead Time
(3) Time to take decision (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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(3) Commodities are sold from the stores when ecoriom.ic shortages in

Which of the following is true about the buffer stock ?

(1) A buffer stock scheme is an attempt to use commodity storage for
the purposes of Stabilising prices in an entire economy or an individual
market. " '

(2) Commodities are bought and stored when a surplus exists in the

economy.

the economy occur.

(4) All of these

The variable added to the LHS of a less than or equal to constraint to
convert it into equality is called variable

(1) artificial (2) surplus
(3) slack (4) additional

(1) Balked | (2) Reneged

If a customer decides not to enter the queue because of its huge length,
he is said to have ‘

(8) Jockey (4) None of these

C
E}
on
No.
1.
to’
45.
16.
47,

When a maximization assignment problem is converted in minimization
problem, the resulting matrix is called matrix :

(1) cost (2) profit

(3) regret (4) dummy

Ph.D/URS-EE-2022 (Statistics) Code-C
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48. | Cars arrive at a service station according to Poisson distribution with a

mean rate of 5 per hour. The service time per car follows an exponential
distribution with a mean of 10 minutes. At the steady state, the average
waiting time in the queue is: :

(1) 50 minutes (2) 25 minutes
(3) 20 minutes (4) None of these

49. Efficiency of M/M/C model in terms of the Total Number of Customers
(TNC) and Average Number of Customers Served (ANCS) is given by
(1) TNC/ANCS : (2) ANCS/TN
3 "ANCS x TNC - (4) None of these

50. Which of the following is true about an evolutionary i'éndom process ?

' (1) It is not stationary 1

(2) Poisson process is an example of evolutionary rahdom f.)rocess
(3) Both (1) and (2) are true
4) None of these

51. | Ina RBD with v=>5 and r =4 one treatment is added, the incréase in

error degrees of freedom will be :
g &

@ 3 = W

Ph.D/URS-EE-2022 (Statistics) Code-C
(12)
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52. , Which of the following is true about the Principal Component Analysis
(1) Principal components are ordered linear combinations of the given
variables 5 : ' oo
(2) First Principel component has maximum variance
@ Both () and (2) are true
4) Nonve of the above
53. In experimental designs'the experimental error is controlled by using the
‘(1) Local control 2 | Randomization
(3) Replication - (4) None ef the above
54. Which of the following is a principle of desién of experiments
(1) Replication . : '(2) Local -Coﬁtrol 1esioy : ' 'y
3) Randoxﬁization ' (4) All of the above |
55. An investigator randomly essigne 10 patients to each of the 4 different

treatments to study their effects of diastolic blood pressure. F test was
used to test that the mean response was same between different groups.
The numerator and denominator degrees of freedom for F test are

(1) 3and 10 respective.ly (2) 4 and 9 respectively

(3) 3 and 36 respectively (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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56.

If the overall F test in ANOVA is found to be significant then pair wise |
comparision between treatment means is made using :

(1) Chi-square test (2) Two sample t test

(3) Variance ratio test - (4) None of these

57.

A sampling procedure in which the sampling units are selected at a regular
interval systematically from the population is known as:

(1) Systematic sampling 2 Stratified sampling

3) Systematic random.sampling' (4) Both (1) and (3)

58.

In RCBD, which of the following principle is adopted ?
(1) Replication (2) Randomization

(3) Local control (4) All of these

59.

The common device to reduce the block size in experlments studying
main effects and interaction is :

1) Confounding (2) Block Interaction .

(3) BIBD (4) Asymmetrical factorial design

60.

In de31gns of experiment. A general rule is to use as many replications
which provides at least :

(1) 20 error DF (2) 12 error DF

(3) 30 error DF (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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| 61. If a closed set C contains only one state j, then the state is called :

(1) Non-absorbing state (2) Persistent state

(3) Transient state (4) None of these

| B 62. Which of the following is true about an absorbing Markov chain :
ar

(1) A Markov chain is said to be absorbing if it has at least one absorbing
state. :

- IF the state j is absorbing the p;=it
(3) Itisimpossible toleave an absorbing state

(4) All of these

63. Extinction of a stochastic process means that the sequence {X } consists
of

— (1) Zeros for all except a finite number of ﬁralués of n .
(2) Zeros for all values of n

() Zeros for at least one value of n

(4) None of these

ons 64. For an immigration-emigration procéss which of the following is true
(1) an}\. (2) Bo=p

3 A, =landp =p (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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| [ 65.

Which of the following is true about a Yule-Furry Process :
(1) Itis a Pure Birth Process (2) It is a Pure Death Process

(3) Itis a Birth and Death Process (4) =~ None of these

- 66.

A matrix is in reduced row-echelon form if it meets the following
condition(s) :

(1) If there is a row where every entry is zero, then this row lies below
any other row that contains a nonzero entry. ‘

(2) The leftmost non-zero entry of a row is equal to 1.
(3) Both (1) and (2)

(4) None of these

L

67.

If A is square matrix, then roots of the equation |A —AI| =0 are called :
(1) Latent roots (2) Eigenvalues

(3) Both (1) and (2) are true (4) None of these

68.

A quadratic form is a polynomial with all terms of degree two
0 3 ' @ 2

@) 3 @ 4

Ph.D/URS-EE-2022 (Statistics) Code-C
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69. The index of the quadratic form is equal to

(1) The difference between the number of positive Eigen values and the
number of negative Eigen values of the matrix of quadratic form.

(2) The sum of the number of positive Eigen values and the number of
negative Eigen values of the matrix of quadratic form.

(3) Neither (1) nor (2)
(4) None of the above

70. A one-element vector space is an example of a
(1) Trivial space (2) Universal space

(3) Sample space : (4) None of these

¢ i Angle between the vectors a = (1,1, 0¢fand b= (0, 3, 2)*1s

Ny
S

| . | (1) arccos (7—3—271—37) (2) arccos( = )

3
(3) arccos ( 2 «/1_3) (4) None of these
- 72, Which of the following is true regarding basis of a vector space .

(1) Itis a sequence of vectors

(2) It spans the space if the set of elements of the sequence spans the
space

(3) Vectors in basis are linearly independent

(4) All of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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73.

Which of the followirig is true about f (é) =z2+2z7?
(1) Continuous and Differentiable i

(2) Continuous but not Differentiable

3) Neithér Continuous Nor Differéntiable

(4) None of these

74.

The radius of convergence of a power series f centered on a point a is
equal to the distance from a to the nearest point where f

(1) Can not be defined in a way that makes it holomorphic.

(2) Can bé'deﬁned in a way that makes it holomorphic.

(3) Can not be defined in a way that dqés not make it holomorphic

(4) None of these

75.

Which of the following is true about the radius of convergence of a power
series : :

(1) - 18 the radius of the largest disk at the center of the series in which
the series converges

(2) 1isthe radius of the smallest disk at the center of the series in which
the series converges :

(3) 1s the radius of the largest disk at the center of the series in which
the series diverges

(4) None of these

- Ph.D/URS-EE-2022 (Statistics) Code-C
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76. The Cauchy integral theorem in complex analysis is

(1) the fundamental theorem of circular integrals

(2) animportant statement about line integrals for holomorphic functions
in the complex plane

(3) an important statement about line integrals for homomorphic
functions in the real plane -

ais (4) None of these

2 & A sequencef{;} is

(1) Bounded (2) Unbounded

(3) Divergent (4) None of these

78. Which of the following ié true about a closed set ?

wer
(1) Contains all its limit points -
hich (2) Does not contains all of its limit pointsv
(3) Isunbounded
hich
(4) None of these
hich 9. Let A=[0,1] and B=[2, 3], then which of the following is correct

(1) Both A and Bare connected (2) A U B is not connected

(3) Both (1) and (2) are correct (4)  None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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80.

(3) Distance between U and Vis 0

LetU=(-1,0)and V= (0, 1), then which of the following is not true
(1) U and V are disjoint open sets

(2) UandV are disjoint closed sets

(4) None of these

81.

Totest H,: Hoagainst H :p> K, when the population variance is unknown
and sample size is small, the appropriate test is ‘

(1) t-test (2) Z-test

(3) Chi-square test (4) F-Test

82.

Paired t-test is applicable when the observations in the two samples are
(1) Independent Sata (2) Mutually independenf

(3) Paired (4) None of these

83.

Association of attributes in a 2x2 contingency table can be tested by
(1) P-test (2) Z-test

(3) t-test ‘ (4) Fisher Exact test

Ph.D/URS-EE-2022 (Statistics) Code-C
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The y° statistic with usual notations in case of contingency table of order
(m X n) is

5 mv n i ; A2 m n Oz_Eﬁ
e D Y e R AL 29 Ve g

i=1 j=1 ij i=1 j=1 ij

iz
m N ()i. = Ei' .
3) %= Z Z (_]_E—_JJ (4) None of these
i=1 j=1 i :
wn | -
85. i =0, the two lines of regression
(1) Coincide (2) Areparallel
! ' v
(8) Are perpendicular to each other (4) None of the above
=8 86. Correlation coefficient is independent of change of
ire : ; »
(1) Origin only : (2) Scale only
(8) Both origin and scale (4) . None of these

87. Given the two lines of regression as, 3x — 4y + 8 = 0 and 4x — 3y = 1, the
means of x and y are respectively :

(1) 4and5b (2) 5and4
§nires 3 4
(31 3 and 2 : 4) 7 and 5

Ph.D/URS-EE-2022 (Statistics) Code-C
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- 88. SkewneSs of a frequency curve shows ,_
(1) Flatness of the frequency curve (2) Lackof ‘sylﬁmetry
3) l Peakedness of the frequency curve (4) None of these
89. For a leptokurtic distribution |
@ A Faidvile Bt
3) B,=3 ' (4) None of these
90. ‘If a8 X, is a random sample from a uniform distribution defined |
: over the interval 0 < x < 8, 6 > 0, then with usual notations MLE of 0 is
M X, @K
3) (X(l) + X(n))/2 (4) None of these
91. The region of feasible solution in LPP graphical method is called
(1) unbounded region (2) feasible region '
(8) infeasible regiohl Sk (4) infinite region =
92. In Simplex method, whlch of the following is ¢orrect about the basic feasible

(3) a basic feasible solution does not correspond to a corner of the

solutlon

(1) abasic feasible solution is a solution with a maximal set of non-zero
variables :

(2) a basic feasible solution is a solution with a m1n1mal set of non-zero
variables

polyhedron of feasible solutions

4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-C
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93. In transportation models the points of demand are called :
(1) Origins " (2) - Supply centres
(3) Destinations (4) None of ’fhese :
94. Which of the followmg are the entities whose values are to be determined
from the solution of the LPP
led A : s :
5 (1) objective function (2) decision variables
: (3) constraints £on (4) opportunity cost
— 95, A constraint in an LP model restricts
(1) Value of the objective function
E | (2) Values of the decision variables
ible - : :
(3) Use of the available resources
ero i
(4) All of the above
iero _ .
96. Operations Research is a very powerful tool for
the ]
(1) Research - (2) Operations
3) Decision Making (4) None of the above

Ph. D/URS-EE-2022 (Statistics) Cod&L-" .
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97. | Intransportation table every loop has
(1) An even number of cells  (2) An odd number of cells

(3) Anequal numberofcells (4) None of the above

98. When it is not possible to find solution in LPP, it is called as
(1) Infeasible solution (2) Unbounded solution

(3) Improper solution (4 None of the above

il 99, One disadvantage of using North-Wesf Corner Rule to find initial solution
' to the transportation problem is that

(1) It is complicated to use
(2) It ignores the cost of transportation
(3) Itleads to degenerate initial solution

(4) All of the above

100.. | Game theory models are classified by the
_(1) Number of players (2) Sum of payoffs

(3) Number of strategies (4) All of the above

Ph.D/URS-EE-2022 (Statistics) Code-C -
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If a closed set C contains only one state j, then the state is called :

(1) Non-absorbing state (2) Persistent state

(3) Transient state (4) None of these

Which of the following is true about an absorbing Markov chain :

(1) A Markov chain is said to be absorbing if it has at least one absorbing
state.

(2) If the state j is absorbing the p, =1
(3) Itisimpossible to leave an absorbing state

(4) All of these

Extinction of a stochastic process means that the sequence {X } consists
of

(1) Zeros for all except a finite number of values of n
(2) Zeros for all values of n

(3) Zeros for at least one value of n

(4) ~None of these

For an immigration-emigration process which of the following is true

Q) A=A @ u,=p

3) A, =landp =p ‘ (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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5. Which of the following is true about a Yule-Furry Process :
(1) It is a Pure Birth Process 2) It is a Pure Death Process
(3) Itis a Birth and Death Process (4) None of these
6. A matrix is in reduced row-echelon form if it meets the following
condition(s) :
(1) If there is a row where every entry is zero, then this row lies below
any other row that contains a nonzero entry.
(2) The leftmost non-zero entry of a row is equal to 1. /
(3) Both (1) and (2)
(49) None éf these
s “If A is square matrix, then roots of the equation |A—AIl =0 are: called :
(1) Latent roots (2) Eigenvalues
3) Both (1) and (2) are trge 4) None of these
8. A quadratic form is a polynomial .with all terms of degree two
M 1 @ 2
@) 3 | @ 4

Ph.D/URS-EE-2022 (Statistics) Code-D
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9.

The index of the quadratic form is equal to

(1) The difference between the number of positive Eigen values and the
number of negative Eigen values of the matrix of quadratic form.

(2) The sum of the number of positive Eigen values and the number of
negative Eigen values of the matrix of quadratic form.

(3) Neither (1) nor (2)

(4) None of the above

10.

A one-element vector space is an example of a
(1) Trivial space (2) Universal space

(3) Sample space (4) None of these

11.

The region of feasible solution in LPP graphical method is called
(1) unbounded region (2) feasible region ‘

(3) infeasible region (4) infinite region

12,

In Simplex method, wh1ch of the followmg is correct about the basic feasible
solution. '

(1) a basic feasible solution is a solution with a maximal set of non-zero
variables

(2) a basic feasible solution is a solution with a minimal set of non-zero
variables

(3) a basic feasible solution does not correspond to a corner of the
polyhedron of feasible solutions

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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13.

In transportation models the points of demand are called :
(1) Origins (9 Supply centres

3) Destinations (4) None of these

14.

Which of the following are the entities whose values are to be determined
from the solution of the LPP :

(1) objective function - (2) decision variables

(3) constraints (4) opportunity cost

15.

A constraint in an LP model restricts
(1) Value of the objective function

(2) Values of the decision variables

(3) Use of the available resources

(4) All of the above

16.

Operations Research is a very powerful tool for

| (1) Research (2) Operations

(3) Decision Making (4) None of the above_ '

Ph.D/URS-EE-2022 (Statistics) Code-D
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In transportation table every loop has
(1) An even number ofcells (2) An odd number of cells

(3) Anequal number of cells (4) None of the above

18.

When it is not possible to find solution in LPP, it is called as
(1) Infeasible solution (2) Unbounded solution.

(3) Improper solution (4) None of the above

19.

One disadvantage of using North-West Corner Rule to find initial solution |
to the transportation problem is that

(1) It is complicated to use
(2) It ignores the cost of transportation
(3) It leads to degenerate initial solution

4 Al of the above

20.

Game theory models are classified by the
(1) Number of players (2) Sum of payoffs

(3) Number of strategies (4) Allof the above

21. -

Ina RBD withv=5andr= 4 one treatment is added, the increase in
error degrees of freedom will be : '

(- 4 (2) 2

3 3 (4) 4

Ph.D/URS-EE-2022 (Statistics) Code-D
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22. Which of the following is true about the Principal Component Analysis |
(1) Principal components are ordéred linear combinations of the given

variables

(2) First Principal component has maximum variance
(3) Both (1) and (2) are true |
(4) None of the above ‘

23. . Iﬁ experimental designs the experimental error is controlled by using the
(1) Local control | 2) Randomizatidn
(3) Replication (4) None of the above

24. Which of the following is a principle of design of experiments :
(1) Replication (2) Local Control
(3) Randomization ' (4) All of the above

25. An investigator randomly assigns 10 patients to each of thé 4 different

treatments to study their effects of diastolic blood pressure. F test was

, used to test that the mean response was same between different groups.

The numerator and denominator degrees of freedom for F test are
(1) 3 and 10 respectively (2) 4 and 9 respectively

(3) 3 and 36 respectively (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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If the overall F test in ANOVA is found to be significant then pair wise
comparision between treatment means is made using :

(1) Chi-square test (2) Two sample t test

(3) Variance ratio test 4) None of these

27.

A sampling procedure in which the sampling units are selected at a regular
interval systematically from the population is known as:

(1) Systematic sampling (2) Stratified sampling -

(3) Systematic random sampling (4) Both (1) and (3)

28.

In RCBD, which of the following principle is adopted ?
(1) Replication (2) Randomization

(8) Local control : 4) All of these

29.

The common device to reduce the block size in experiments studying
main effects and interaction is :

(1) Confounding (2) Block Interaction

(3) BIBD (4) Asymmetrical factorial design

30.

In designs of experiment. A general rule is to use as many replications
which provides at least

(1) 20 error DF (2) 12 error DF

(3) 30 error DF (4) None of these

Ph.D/URS—EE-2022 (Statistics) Code-D
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31.

Totest H,: p,against H, : u>p when the population variance is unknown
and sample size is small the appropriate test is

(1) t-test (2) Z-test

(3) Chi-square test (4) F-Test

32.

Paired t-test is applicable when the observations in the two samples are

(1) Independent (2) Mutually independent

(3) Paired (4) None of these

33.

Association of attributes in a 2X2 contingency table can be tested by

(1) F-test (2) Z-test

(3) t-test (4) Fisher Exact test

(

34.

The y?2 statistic with usual notations in case of contingency table of order
(m X n) is

(03 —Ey)’

% ZZ

i=1 j=1 ij i=1 j=1 Eij

Ph.D/URS-EE-2022 (Statistics) Code-D
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Ifr =0, the two lines of regression
(1.) Coincide : (2) Areparallel

(3) Are perpendicular to each other (4) None of the above

36.

Correlation coefficient is independent of change of
(1) Origin only (2) Scale only

(3) Both origin and scale (4) None of these

317.

Given the two lines of regression as, 3x — 4y + 8 =0 and 4x — 3y 1, the
means of x and y are respectively :

@ 4ands ' @ Bandd

4 .. 3 4 i
3) T and 2 . 4) 3 and 35 »

38.

Skewness of a frequency curve shows
(1) Flatness of the frequency curve (2) Lack of symmetry

3) Peékedness of the frequency curve 4 None of' these

39.

For a leptokurtic distribution
(1) B,=3 2 p,=8

3) B,=3 (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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40. X X X is a random sample from a uniform distribution ‘defined
over the interval 0 <x <9, 6 > 0, then with usual notations MLE of 0 is
(1) 2o ‘ @ X,
3) (X(l) + X(n))/2 (4) None of these

41. | Letf®=x®and U= (-1, 1), then f ()= [0, 1) is
(1) Bounded open set (2) Unbounded open set
(3) Not an open set i (4) None of these

42, A point at which an analytical function ceases to possess a derivative is
called
@)) | Stagnation Point . (2) Saddle Point
(3) Critical Point (4) Singular Point =

43. | The Newton-Raphson Method fails if
(1) £(x0)=0 @ f'(x0)=0
3 f"x0)=0 (4) None of these

- 44, If f (z) is analytic within and on a closed curve and if a is any point

within C, then f (a)=2L7ti é'. fz(z_) :Z represents
(1) Cauchy’s Theorem : (2) Residue Theorem
(3) Morera’s Theorem 4) Cauchy’s Integral Formula _

| - Ph.D/URS-EE-2022 (Statistics) Code-D
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| 45. Which of the following is not a method of Numerical Integration
l (1) Runges’s method ~ (2) Weddle’s rule

(3') Simpson’s one-third rule  (4) Trapezoidal rule

46. Which of the following is true in relation to the Regula-Falsi method :
' (1) Is method of ﬁnding real roots of an equatidn fx)=0

| (2) Closely resembles the bisection method

6)) Both (1) and (2) are true |

(4) None of these

417. The formula used for solving the equation using Regula Falsi method is
_bf(a)-af(b) ‘ _af (a)-bf (b) -
ety - Y e

 _bf@-af ()

3) (4) None of these

a-b
- 48. With usual notations, which of the following relations between operators v
is correct :
(1) 5= E1/2 = E—1/2 | (2) 5= E1/2 + B 12
(38) §=E-E'” | (4) None of these

" Ph.D/URS-EE-2022 (Statistics) Code-D
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49.

Which of the following is true about the Newton’s Forward Interpolation
formula :

(1) Is used for interpolating y values near the end of a set of tabulated
values :

(2) Is used for extrapoléting y values a little ahead of y,
(3) Both (1) and (2) are true

(4) None of these

50.

Which of the following is a method for a numerical solution of ODEs :
(1) Runge-Kutta Method (2) Picard’s Method

(3) Euler's Method (4) All of ,these

51.

‘When the sum of gains of one player is equal to the sum of losses to
| another player is a game, this situation is known as 2

(1) Biased game (2) Non-zero-sum game

3) Fair game (4) None of these

52.

Saddle point exists in game theory when
(1) Maximin and minimax value of the game are same

(2) Maximin value of the game is greater than minimax value

(3) Maximin value of the game is less than minimax value

(4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-D
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“ 33. The time over which the inventory level will be controlled is called :
‘ (1) Time Horizon (2) Lead Time |
; (3) Time to take decision (4) None of these
4. Which of the following ig true about the buffer stock ?

i (1) A buffer stock scheme is an attempt to use commodity storage for
the purposes of Stabilising prices in an entire economy or an individual
market. ‘ '

—

(2) Commodities are bought and stored when a surplus exists in the
economy. :

i (3) Commodities are sold from the stores when economic shortages in
’ - the economy occur. :

(4) All of these

55. The variable added to the LHS of a less than or equal to constraint to
convert it into equality is called variable

(1) artificial (2) surplus
(3) slack _ (4) additional
56. If a customer decides not to enter the queue because of its huge length,

he is said to have
(1) Balked . (2) Reneged

(3) Jockey (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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57.

When a maximization assignment problem is converted in minimization
problem, the resulting matrix is called matrix

(1) cost (2) profit

(3) regret (4) dummy

58.

Cars arrive at a service station according to Poisson distribution with a
mean rate of 5 per hour. The service time per car follows an exponential
distribution with a mean of 10 minutes. At the steady state, the average
waiting time in the queue is : .

(1) 50 minutes (2) 25 minutes

(3) 20 minutes (4) None of these

59.

Efficiency of M/M/C model in terms of the Total Number of Customers
(TNC) and Average Number of Customers Served (ANCS) is given by

(1) TNC/ANCS : (2) ANCS/TN

(3) ANCS x TNC (4) None of these

60.

Which of the following is true about an evolutionary random process ?
(1) Itisnot stationary
(2) Poisson process is an example of evolutionary random process

(3) Both (1) and (2) are true

(4) None of these

Ph.D/URS-EE-2029 (Statistics) Code-D
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61.

Angle between the vecfors a=(1,1,0¢and b= (0, 3, 2)tis

(1) arccos (fz—ﬁ) (2) arccos ( \/513«/5)

(3) arccos (Ti%) (4) None of ‘these

62.

Which of the following is true regarding basis of a vector space
(1) Itis a sequence of vectors

(2) It spans the space if the set of elements of the sequence spans the
space :

(3) Vectors in basis are linearly independent

(4) All of these | . - .

63.

Which of the following ié true about»f (z)=22+227
(1) Continuous and Differentiable

(2) Continuous but not Differentiable

(3) Neither Continuous Nor Differentiable

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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64.

The radius of convergence of a power series f centered on a point a is
equal to the distance from o to the nearest point where f

(1) Can not be defined in way that makes it holomorphic.

(2) Can be defined in a way that makes it holomorphic.

() Can not be defined in a way that does not make it holomorphic

(4) None of these

65.

Which of the following is true about the radius of convergence of a power
series :

(1) is the radius of the largest disk at the center of the series in which
the series converges

(2) 1is the radius of the smallest disk at the center of the series in which
the series converges :

(3) is the radius of the largest disk at the center of the series,in which
the series diverges

(4) None of these

66.

The Cauchy integral theorem in complex analysis is
(1) the fundamental theorem of circular integrals

(2) animportant statement about line integrals for holomorphic functions
in the complex plane

(3) an important statement about line integrals for homomorphic
functions in the real plane ' :

& ]

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code.D
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A sequence {;} is
(1) Bounded o (2) Unbounded

(3) Divergent . (4) None of these

68.

Which of the following is true ab_out a closed set b?
(1) Contains all its limit points

(2) Does not contains all of its limit points

(3) Is unbounded

(4) None of these

69.

Let A =10, 1] and B = [2, 3], then which of the following is correct

(1) Both A and B are connedted (2) A u B is not connected

(3) Both (1) and (2) are correct 4) None of these

70.

Let U=(- 1, 0) and V= (0, 1), then which of the following is not true
(1) Uand V are disjoinf open sets

(2) UandV are disjoint closed sets

3) Di_stance between U and V is 0

(4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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b

2

A stratified random sample of size 32 is drawn from three strata of sizes
20, 40 and 100. The samples drawn using proportional allocation have
sizes :

(1) 6,10,16 (2) 4,8,20

3) 5,9,18 (4) None of these

72.

Non-response in sample‘surveys meéns

(1) Non-availability of respondents

(2) Non-return of questionnaire by the respondents
(3) Refusal to give information

(4) All of these

-

73.

Which of the following is an example of a non-random sampling
technique ?

(1.) Purposive ' (2) Quota

(3) Convenience (4) All of these |

74.

Sample survey is advantageous over census because it
(1) is less costly (2) has greater scope

(3) both (1) and (2) (4) none of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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75. Which of these does not match with others
(1) Harvit-Thompson estimator
(2) Murthy unordered estimator
(3) ' Des Raj ordered estimator
(4) Rao, Hartley and Chochran estimator
76. Infant mortality rate is defined gs the number of deaths under one year

of age in a year :
(1)- Per 1000 live births (2) Per 1000 population

(3) Per 1000 women (4) None of these

5 & Which of the following is not a method of collecting vital statistics :
(1) Census Method (2) Analytical Method

(8) Registration Method (4) None of these

78. Total fertility rate is derived from :
(1) Age specific birth rate (2) Gross reproduction rate

(3) Net reproductive rate (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D

(19)




Quliri‘fion . Questions =
79. The formula mxmo represents
: Poi 9o
| (1) Fisher’s Index (2) Kelly's Index
(3) Paasche’s Index (4) None of these
80. Fertility refers to - B
(1) Actual bearing of children
(2) Capacity to bear the child
(3) Average No. of live birth per woman in the year
(4) None of these
81. The mean and variance of a chi-square distribution with degrees of freedom
4 are =
(1) 8and4 respectively (2) 4and8 respectiyely.
(3) 4and4 respectively (4) 8and8 respectively
82. If 'X ~ N (i, 6, the points of inflexion of normal curve are
(1) i+ 28 (2 o+2u
B) pto 4) None of these
83. If X is a Poisson variates withPX=1)=PX= 2), then mean of the
Poisson variate is equal to
(-1 2 2
3 3 . 4) 4

Ph.D/URS-EE-2022 (Statistics) Code-D
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84.

Which of the following relation is true for the F-distributibn :
1) F,(@,n)=1F, (o,n) @ F (@,n)=F _ (@,n)

(3 F . n)= 75 T 1 n,) 4 None of the above

85.

Which of the following true is case of MGF of a random variable X
(1) MGF may not exist (2) If exists MGF is unique

(3) Both (1) and (2) are true (4) None of these

86.

+ 0, S TREES Xy is a random sample from a multivariate distribution
with mean vector p and covariance matrix X, then distribution of sample
mean vector X is:

(1) N %) (2) N(u, NZ)

(3) Nu, Z/N) L :  (4) None of these ' e

87.

KX, X, X, is a random sample from a p-var1ate normal distribution
W1th mean vector u and covariance matrix I, then MLE of T is given by :

NH“ZI(X ~X) X, -X)

Z |-

N i e
1) =2 XX X=X @)
: a=1

N - o
3) ﬁl——l z:l X, -X)' X, -X) (4) None of these

Ph.D/URS-EE-2022 (Statistics) Code-D
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88. If X has p-variate normal distribution with mean vector 0 and covariance

matrix £ and | 3| > 0, then with usual notations the joint pdf can be
written as the product of marginal pdfs of X, : qX 1and X, : (p — @) X 1if

and only if 1
1 z,=0 @2 z,=0
@ Z,=0 (4) None of these

89. | IetX X, ...X bea randorﬁ sample from a p-variate normal distribution
with mean vector p and covariance matrix X, then which of the following
is true :

(1) (N-1) S has Wishart Distribution
(2) Sample mean and S are independent‘
(3) Sample mean is distributed as N, (4, Z/N)

(4) All of these

90. IfY,Y, ..., Y dentote the principal components based on correlation
matrix (R) and A, > A,, ..... > Kp are eigenvalues of R, then which of the
following is true

1) tr(z)=ZS=IVar(i4) @ ). 7»i=Zf"=»1: Var (Y;)

(3) Var(Y,)=p (4) All of the above

Ph.D/URS-EE-2022 (Statistics) Code-D
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| 9L If a random variable X has pdf f (x) =kx (1 —x), 0 < x< 1 then value of the
constant k is :

iz @ 2

@) 4 “4) 6

92. Mean of the randdm variable X having pdf f (x) =6x® (4 - %)%, 0<x<4
is. : i :

1) 914 ; (2) 14/9

@) 9120 (4) None of these
93. If F (x) denote the distribution function of a continuous random variable |

X then which one 1s not true
(1) F(x)=0 2) F(o)=1

(3) F (x)is left continuous  (4) None of these

94. IfX and Y are independent random variables, then
Q) EGN<E®.E®) @ EGN>E®.E®
B EXY)=EX).E®) (4) None of these

95. The skewngss.of a binomial distribution having probability of success
' p=1/2is ' :
(1) =1 2) O

@ 1 . (4) None of these

PR D/URS-EE-2022 (Statistics) Code-D
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96. The variance of a distribution having M.G.F. M (t) = (5 + ) e ) is
1 2 2) 3/2
3) 2/3 (4) None of these
o, M.G.F. of Poisson distribution is
) M@=e¢n - (G M@=’ oD
@) Mt)=e*e+1 @ M@®=e*"-1
98. If X is uniformly distributed over the interval [0, 1] then Var X) is
(1) 5/12 2) 13
3) 112 @) 312 :
99. If X and Y are random variables such that their expectafions exist and
PX<Y)=1, then
(1) - EX)2E (Y) . 2 EX<E®)
3 EX)=E(®) (4) None of these
100. Level of signiﬁcanéé."is equal to the pfob'ability of

(1) Not committing Type-I error (2) Committing Type-II error

(3) Not committing Type-II error (4) None of the above

Ph.D/URS-EE-2022 (Statistics) Code-D
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