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[ DONOT OPEN THISTEST BOOKLET UNTIL YOUAREASKED TODO SO)

COMBINED COMPETITIVE (PRELIMINARY) EXAMINATION, 2013

(TimeAIIowed: Two Hours j ( Maximum Marks: 300 )

\

10.

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THISTEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING PAGES
OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D ASTHE CASE MAY BE IN THE
APPROPRIATE PLACE IN THE RESPONSE SHEET.
You have to enter your Roll Number on this Your Roll No.
Test Booklet in the Box provided alongside.

DO NOT write anything else on the Test Booklet.
ThisBooklet contains 100 items (questions). Each item comprises four responses (answers). You will select
one response which you want to mark on the Response Sheet. In case you feel that there is more than one
correct response, mark the response which you consider the best. In any case, choose ONLY ONE response
for each item.

In case you find any discrepancy in this test booklet in any question(s) or the Responses, a written
representation explaining the details of such alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the Test Booklet Series, in which the discrepancy is alleged. Representation not
received within time shall not be entertained at all.

You have to mark all your responses ONLY on the separate Response Sheet provided. See directionsin the
Response Sheet.

All itemscarry equal marks. Attempt ALL items. Your total markswill depend only onthe number of correct
responses marked by you in the Response Sheet.

Before you proceed to mark in the Response Sheet the response to various items in the Test Booklet, you
have to fill in some particulars in the Response Sheet as per instructions sent to you with your Admit Card
and Instructions.

While writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONLY BALL POINT PEN”.

After you have completed filling in all your responses on the Response Sheet and the examination has
concluded, you should hand over to the Invigilator only the Response Sheet. You are permitted to take away
with you the Test Booklet.

( DONOT OPEN THISTEST BOOKLET UNTIL YOUAREASKED TODO SOJ
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1. GivenP(A)=0.3, P(B) =pand P(AUB) = 0.58 then eventsA and B will beindependent if pis:
(A) 04 (B) 0.3
© 0 (D) noneof these

2. A problemin Statisticsis given to 3 students whose chances of solving it independently are

%, é andzl1 respectively, then the probability that the problem will besolvediis:
1 2

A 3 ®) 3
3

© 3 D) 1

3. If 3lettersaretobeputin 3 addressed envelopes, the probability that none of thelettersareinthe
correct envelopeis:

(A) O (B)

NI, ol

© 3 ©)

4. Ifx,i=1,2,3areindependently distributed asUniform U(0, 1), thenthe probability that exactly

20f the3variab|esexceed% iS:
P(AB)<P(A) + Pl(B)

2
A) 3 ®) 3
2 4
© 35 D) 3
5. For2eventsAandB,itisgiventhat:
() P(AB)>1-P(A)-P(B)
() P(AB)>P(A)+P(B)-1
(i)
Out of these:
(A) Only (i) iscorrect (B) Only (ii) iscorrect
(C) Only (iii) iscorrect (D) All thethreearecorrect
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6. Inabinomid distribution B(n, p)
mean—variance=1
(mean)®—(variance)®= 11

thenpis:
®) ® -
© ; © =

7.  Let X hascontinuousdiributionwith cumulativedistribution function (cdf) F(x), thentheditribution
of Y=FX)is:
(A) Exponentiad (B) Uniform
(C) Normd (D) Noneof these

8. Themean and varianceof arandom variable X aresamethenthedistribution of X is:
(A) Binomid (B) Poisson
(C) Geometric (D) Normd

9. Let X hasPoisson P(A) distribution, with
Px=1)=P(x=2)
thenthevarianceof xis:
(A) 1 (B) 2
(© 3 (D) Noneof these

10. Let E(x) =3and E(x?) = 13, then the Chebyshev’slower bound for [-2< x < 8] is:

® 1 ®) o
© 5—; (D) Noneof these

11. Theprobahility that anon-leap year will have 53 Sundaysis:

® 2 ® =
© g (D) %
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12. If X andY havethejoint probability massfunction:

f(x,y) = C(%j (%) X, y=0,1,2..
thenthevalueof cis:
® 3 ® 3
€ 2 (D) 3

1
13. Let X hasnormal N(i, o?) distribution. If P[x < 15] :E,then His:

(A) 10 (B) 15
(© 20 (D) Noneof these

14. Lettheprobability massfunctionof X be:
3\ (1
P(X =x) = (xj (5), x=0,1,2,3

with(i)  moment generating function (mgf) = §(1+ e')’®

(i) mean=3
Out of these:
(A) Only (i) iscorrect (B) Only (ii) iscorrect
(C) Both (i) and (ii) arecorrect (D) Noneiscorrect

15. If themoment generating function (mgf) of X be M(t) = thenthevarianceof Xis:

-1
t

®) ® ;

Sle Nie

© (D) Noneof these

16. If thejoint pdf of (X,Y) be
f(x,y)=2, O<y<x<1l

then the conditional expectation
E[Y | X=x]Is:
X x2
A 5 ® -
1
© X (D) Noneof these
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Which oneof thefollowing distributionshas memory lessproperty ?
(A) Normd (B) Binomid
(C) Exponentid (D) Uniform

A box contains*a whiteand ‘b’ black balls.‘c’ ballsaredrawn without replacement. Then the
expected number of whiteballsdrawnis:

ac bc
() a+b B) a+b
a
© P (D) Noneof these
For anegative binomia NB(r, p) distribution:
(A) mean>variance (B) mean<variance

(C) mean=variance (D) not definite

Let X and Y are independent Poisson variates then the conditional distribution of X given

(X+Y)is:
(A) Poisson (B) Binomid
(C) Geometric (D) Noneof these

Letx, and x, beindependently binomidly distributed asB(n,, p) and B(n,, 1-p) respectively then
B(n, +n,, p) will bedistribution of :

(A) x +X, (B) x,+n,—x,

(C) x,+n —x; (D) Noneof these

Let (X, Y) hasbivariate normal BN(4, 2, 16, 25, 3/5) then the conditional mean of Y given
X =8is:
(A) 5 (B) 4
98
© 2 D) o
If x hasexponentid distributionwithmean 2, then P[x < 2] is:
(A) et B) 1-€et
(C) e2 (D) Noneof these
Let{X,} beasequence of independent random variableswith
1
P(X, =K% = >
then Weak Law of Large Numbers(WLLN) holdsif :

(A) 0c<% (B) %<oc<1
©) a>1 (D) Noneof these
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If the pdf of normal N(, 6?) distribution be

-x% 3
22
2

f(x)=ce*
then (Y, 62) are:
(A) (2,3) B) 3.2
© 31 (D) Noneof these

Themean of first nnatural numbersis:

A) @ (B)

©) (D) Noneof these

Themeanweight of boysinaclassis60 kg andthat of girlsis40kg. If theaverageweight of the
classbe 46 kg, then the percentage of boysand girlsintheclassis:

(A) (60, 40) (B) (40, 60)

(©) (30,70) (D) (70, 30)
Thesum of absolutedeviationsisleast when measured from:

(A) meen (B) median

(C) mode (D) geometricmean

A student pedalsfrom hishometo the college at the speed of 10 km/hour and back at the speed
of 15km/hour. Then hisaverage speed inkm/hour is:

(A) 12 B) 12.2

(C) 125 (D) Noneof these

Theharmonic mean (H) of two numbersis4 and their arithmetic mean (A) and geometric mean
(G) satisfy 2A + G2 =27, thenthenumbersare:

(A) (1.3 (B) (6,3)
(© (9,9 (D) (12,7)
31. Inamoderately asymmetric distribution the median and mean arerespectively 42 and 40, then
themodeis:
(A) 40 (B) 42
(C) 44 (D) 46
32. Therelation between arithmetic mean (A), geometric mean (G) and harmonic mean (H) is:
(A) A>H>G B) A>G>H
(©) G>A>H (D) H>G>A
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Let X bearandom variablewith mean prand median mthen E(x —b)?isleast if :

(A) b=0 (B) b=m

(C) b=p (D) Noneof these

A discreterandom variabletakesvalues—1 and 1 with respective probability pand g. If

3 . .
E(x) = o then the standard deviationof X is:

4 16
A) 3 B >
(© —% (D) Noneof these

Thefirst 4 momentsabout anumber ‘4" arel, 4, 10, 45, then themean and varianceare

A) (1.4 B) (5.3
© 5,9 (D) Noneof these
If thepossiblevaluesof X arel, 2, 3.... then E(X) is:
(A) P(X=n) (B) P(X<n)
(©) iP(X 2n) (D) iP(X <n)
If two regressionlinesbe:
3x+5y=8
2X+5y=7

then the correlation coefficient between (X, Y) is:

A % ® %
© -% ©) 0

38. The means and variances of two independent random variables X and Y are same, then the
correlation between (X, X =Y) is:
A) O B -+
®) ® 7
C S D) 1
© 33 (D)
39. Ifb andb  betworegression coefficientsandif b >1,then:
(A) b,>1 (B) 0<b, <1
(©) b,<0 (D) notdefinite
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40. If correlation between (X, Y) be 0.4, then correlation between (—2X +1, 3Y + 2) will be:
(A) 04 (B) —0.4
(©) 00 (D) 1.0
41. Foray?-digtribution:
(A) mean=variance (B) 2mean=variance
(C) mean=2variance (D) noneof these
42. 1f X hasuniform U(0, 1) distribution, then the pdf of ther order statisticis:
(A) Exponentid (B) Beta
(C) Unifom (D) Noneof these
43. Inafrequency digtribution, thefourth centrad moment isdoubleof the[variance]? thenthedistribution
IS:
(A) Leptokurtic (B) Paykurtic
(C) Mesokurtic (D) All of these
1
44. Letx hasF(m, n) distribution, then thedistribution of M will be:
(A) F(m,n) (B) F(n,m)
©) x? (D) t
45. Letx hast-distributionwith ndegreesof freedom. If n=1, thenthedistribution of t reducesto:
(A) Normd (B) Cauchy
© F (D) Noneof these
46. Thepdf of thefirst order statisticinf(x, 0) = %e_e ,X>0is:
(A) Exponentiad (B) Uniform
(C) Beta (D) Noneof these
47. Themeanof first order statisticin UniformU(0, 1)
f(x)=1 0<x<1
is:
1 1
A 5 ® .1
o - D) —°
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48. If for two attributesA and B % = (A—BB) thenAandB are:
(A) independent (B) postively associated
(C) negatively associated (D) noconcluson

49. If theregressionlineof Y on X be

y=ax+Db
thenais:
Gy Oy
A P ® P75,
© » (D) Noneof these
where

50. If rangeof correlation coefficient be (0, 1) thenthecorreationis:
(A) Patid (B) Multiple
(C) Rank (D) Smple

51. Anunbiased estimatorof 6in f(x,0) = ; 0<x<0is:

(A) Samplemean (B) Samplemedian

(C) Largest observation (D) Doubleof thesamplemean
52. Sufficientstatisticof 0inf(x,0)=e 9 x >0 is:

(A) min(X,,....,X ) (B) max(X,,....,X )

(C) samplemean (D) samplemedian

53. Theminimum variance unbiased estimator (mvue) of 62 innormal N(0, 1) distributionis:
() ©-+ ®) <+
n n
© x2 (D) Noneof these

54. Maximumlikelihood estimator (mle) of 62innormal N(, 6?) distribution when pisunknownis:

(A) (B) n%Z(xi -x)°
1S, 18 5
© ﬁgxi (D) ;g(xi—u)
E1J-49869-A ® 108
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If x,, x, and x, areindependently distributed with mean 0, then
T=X, +2X,+AX,

isunbiased estimator of O if A is :

(A) 1 B) -1

© 0 (D) -2

Cramer-Rao Lower Bound (CRLB) for thevariance of an unbiased estimator 6 from Poisson P(0) is:

0 0°
OR= ® —
€ 6 (D) 6
57. Maximumlikelihood estimator (mle) of 6in
f(x,e)zie"x‘e', —co< X <00
is:
(A) Samplemean (B) Max (X,,...,X)
(C) Min((X,....x.) (D) Samplemedian
58. Confidenceinterval for 2 innormal N(, 6°) distributionisbased onthedistribution
(A) t (B) normd
©) x® (D) F
59. LetX hasPoisson P(0) distribution, thenmleof &is:
(A) & (B) X
© (D) Noneof these
60. Themvueof 6in
f(x,6)=€1), 0<x<6
is:
(A) 2X (B)
n+1 n
© X D) —7%Xm
whereX  =max (X,,..., X))
61. Which of thefollowing statementsisnot true ?
(A) consstency doesnot imply unbiasedness
(B) unbiasednessdoesnotimply consistency
(C) mleisfunction of sufficient satistic
(D) mleisunbiased
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62. Themoment estimator of 6%innormal N(p, 62) distribution, whenpisunknownis:

A) %Z(xi—i)z (B) ﬁZ(xi—i)z
© %inz (D) noneof these

1

63. Forthe padf

1
f(x,0) = o 0<x<#9

themoment estimator of 0is:
(A) X (B)

© (D) noneof these

64. Letx,, x,bearandomsampleof size2fromthedistribution

f(x,0)=0x"*,0<x<1
then sufficient satisticfor Ois:
(A) X, X, (B) X, +X,

© %, O)

65. MLEaredways:

(A) unbiased (B) unique
(C) condgent (D) noneof these
66. Neyman—-Pearsonlemmaisused for finding Most Powerful (MP) test for :
(A) SimpleVs smplehypotheses (B) SimpleVscompositehypotheses
(C) CompositeVssimplehypotheses (D) CompositeVscomposite hypotheses

67. Foranexponentid distribution

1
f(x, 0) = 5e£,x>o,e>o
thehypothesistobetested is
H,:0=1 H;:16=2
If onthebasisof asingle observation critical regionbex > 4thenthesizeof thetestis :

(A) 1-€ B) 1-¢
©C) @? (D) &
ElJ-49869-A ®12®
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68. If nisthesamplesize, pisthepopulation mean and 62 isthe popul ation variance, thenthe standard
error of samplemeanis:

(A) o (B) ol
(©) ofVn (D) of2n
69. Let X hasnorma N(p, o?) distributionwhereboth pand 62 areunknown. Thenthesmplehypothesis
is:
(A) H,:0=5 (B) H,-u=10
(C) H,:u=50=1 (D) H,:pu#50=1
70. Whichof thefollowingisnot related to probability of Typel error ?
(A) (B) P
(C) levd of sgnificance (D) sizeof thetest
71. Thenumber of runsin XYY XY X X is:
(A) 2 (B) 3
©) 4 (D) 5
72. Theexpectedvalueof therunsin Question 71is:
(A) 31 B) 4
(C) 44 (D) 5.2
73. Le
X :10, 12, 7

Y : 5 13 9, 15
thenthevaueof Wilcoxon-Mann-Whitney (WMW) Statiticis:

(A) 1 B) 2
©) 3 (D) 5
74. Thedidributionof statisticusedinsigntestis:
(A) Binomid (B) Poisson
© x* (D) t
75. Thedidribution of thestatisticusedinmediantestis:
(A) x* (B) t
© F (D) Binomid
76. Inasmplerandom sampling without replacement (SRSWOR), the probability of asampleof sizendrawn from
N unitsis:
1 n
A N ® N
1
o - © |N
© A
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In SRSWOR, thevariance of thesampling mean y, Var(y ), inusual notationis:

1-f) o, 1 1)
-——|s —+= 1S
w (5 ® (23]
N-n)\_, 1-f
S ——3
© [ N } (D) ( . J
Therelation between variances (V) inusud notationis:
(A) Vopt varopz VSRS (B) Vopt 2VSRSZVprop
(©) V.2V 2 Vs (D) V2V 2 Vo

A population consisting of 100 unitsis divided into two strata, such that N, = 60, N, = 40,
S,=2andS,=3.1f by Neymanallocationn, = 12, thenthe samplesizenwill be:

(A) 24 B) 12

(C) 6 (D) noneof these

Thecoefficient of variation (CV) inalarge populationis 10%. In order that the CV of thesample
mean be 2% the size of the ssmplerandom samplebe:

(A) 5 (B) 10

(© 25 (D) 250

INaSRSWOR, if y=50, n=100, N =500 then the estimated populationtotal is:
(A) 250 (B) 500

(C) 2500 (D) 25000

Insmplerandom sampling (SRS), therelation between sampling fraction (f) and finite popul ation
correction (fpc) is:
(A) fpc=f (B) fpc=1-f

(C) fpc= (D) Noneof these

If thevariance of samplemeanin SRSwith and without replacement beV,, . andV, . respectively
andeis

e=mthenthevalueofeis:

WR

N-n

® ®
© O -
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InaSRSWR from apopulation of 400 units, thefinite population correction (fpc) is0.75, then the
samplesizeis:

(A) 100 (B) 75

(C) 60 (D) 50

If apopulation consistsof alinear trend, then which of thefollowingiscorrect ?
(A) Var(yq)<Var(yy)<Var(yg) (B)

© (D)
where st = Stratified, sys = Systematic and R = simplerandom sampling.

86. Under SRSWOR, nunitsaredrawn from N units. If theratio estimator of the popul ation mean
Y be
then Is:
V- y o = o
(A) cov (§, X) (B) Y -cov (v, X)
(C cov(z, ij (D) cov(z, yj
X X
\éfr v wmr)estraﬂﬂedmplemean (Vq)is:
y ﬁ% L( 1 1] L1 1
— - WS [———J W2 S?
) h=1(Nh Ny " B) hZ; n, N "
L1 1 5
(©) > NG W, S, (D) Noneof these
h=1 h h
L i W Nh
= n= ni =—,
where N lenh, M Wa =0
88. Basicprincipleof anexperimentd designis:
() Replication
(i) Randomization
(i) Locd control
Out of these
(A) Only (i)istrue (B) Only (i) and (ii) aretrue
(C) Only (ii) and (iii) aretrue (D) Al (), (i) and(iii) aretrue
ElJ-49869-A @ 15@ [Turn over

Downloaded From:http://iasexamportal.com



89.

90.

91.

92.

93.

94.

95.

Downloaded From:http://iasexamportal.com

Inam?—LSD, thedegree of freedom of error is:
(A) m?-1 (B) (m-1)°
(©) (m-1)(m-2) (D) Noneof these

InaRBD with 5 trestmentsand 4 blocks, one observationismissing, thereforein ANOVA table,
degreeof freedomfor error will be:

A) 12 B) 11
(©) 10 (D) Noneof these
Inam?—LSD, if the degree of freedom of treatment and error are same, then thevalueof mis:
A 7 B) 5
©) 4 (D) 3
Theestimateof themissing value (X) inthefollowingRBD :
Treat. Block Total
1 2 3 4

1 6 5 7 8 26

2 7 X 4 5 16+ X

3 8 6 5 9 28

Total 21 11+X 16 22 70+ X

is:
(A) 3.6 B) 4.1
(©) 55 (D) 7.8
InaL SD, relation between no. of replicates(r) and no. of treatments(t) is:
(A) r=t B) r>t
© r<t (D) dlofthese
InaRBD, locd control isusedinK directions, whereK is:
(A) O (B) 1
© 2 (D) 3

Theinteraction effect in a2-way design can not be studied if the number of observations per cell
is:

A) 1 (B) 2

© 3 (D) 4

96. A 23-experimental designisarrangedin 2 blocks. If the principal block contains treatment
combingtions
(1), c, ab, abc
thentheconfounded interactionis:
(A) AB (B) AC
(©) BC (D) ABC
ElJ-49869-A ®16®
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97. Thenumber of confounded interactionsin a2"-experimental design arranged in 2< blocksis:
(A) 20~k B) 2v«-3
C) 2x-1 (D) noneof these

98. A two-way classification with m observations per cell hasr rowsand ¢ columns. Thedegree of
freedomfor interactioninANOVA tableis:

(A) m-1 (B) (m-1)(r-1)
(©) (m-1)(c-1) (D) (r-1)(c-1)
99. Local control iscompletely absentin:
(A) CRD (B) RBD
(C) LSD (D) noneof these
100. A m>-L.SD ishased onincompl ete 3-way experimental design becausethe no. of experimental
unitsare:
(A) m (B) n?
© m D) nt
ElJ-49869-A @17
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