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1. All questions are of objective type having four answer options for each. Only one
option is correct. Correct answer will carry full marks 2. In case of incorrect answer
or any cambination of more than one answer, ¥ mark will be deducted.

2.  Questions must be answered on OMR sheet by darkening the appropriate bubble
marked A, B, CorD.

3. Use only Black/Blue ink ball point pen to mark the answer by complete filling up
of the respective bubbles.

4.  Mark the answers only in the space provided. Do not make any stray mark on the
OMR Sheet.

5. Write question booklet number and your roll number carefully in the specified
locations of the OMR Sheet. Also fill appropriate bubbles.

8.  Write yvour name (in block letter), name of the examination centre and put your

signature (as is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

The OMR Sheet is liable to become invalid if there is any mistake in filling the

correct bubbles for guestion booklet number/roll number or if there is any

discrepancy in the name/signature of the candidate, name of the examination centre.

The OMR Sheet may also become invalid due to folding or putting stray marks on it

or any damage to it. The consequence of such invalidation due to incorrect marking

or carcless handling by the candidate will be sole responsibility of candidate.

8. Candidates are not allowed to carry any written or printed material, calculator, pen,
docu-pen, log table, wristwatch, any communication device like mobile phones,
bluetooth devices ete. inside the examination hall. Any candidate found with such
prohibited items will be reported against and his/her candidature will be

summarily cancelled.

9.  Rough work must be done on the question booklet itself. Additional blank pages are
given in the question booklet for rough work.

16. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

11. Candidates are allowed to take the Question Booklet after examination is over. _
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1
1. LetS={-Dm+ o - meN, ncNj. then the set of limit points of S

(A) isempty S (B) has exactly one element

(C) has exactly two clements =~ (D) has infinitely many elements

2.  The graphs of the function f{x) = cos x and the polynomial g(x) = x*-1 intersect -
at
(A) exactly two points.
‘ (B) exactly three points.
\ (C) exactly four points.

- (D) at least four but finitely many points.

3. Lel A be a matrix of order 10 x 20. If nullity (AT) = 1, then the nullity of A is
A) 10 (B) 20
) 1 HELRE ]

4. Tt A be a 5 X 5 diagonal matrix such that |A — A + (A — 2)3 (0 + 22 = 0. The
values of o and B such that A ' = aA + BI are

1
(A) a=0,B=7 (B) a=2,p=-2
1 :
€@ a=7B=0 D) a=-2,B=2
1 sl 0
. —1+4J34
5. IfA= | °? 7 ‘ |, then the trace of A'%? is equal to
| 0 med 424 L_z\&
(A) zero B 1
) 2 (D) 3
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6. Ifit is known that a random variable X has mean 25 and variance 16, then the
largest possible lower bound for P(17 < X < 33) will be

7 1
@ 3 ®
i
i ®

Let X be a random variable having pdf f(x) = 3(1 - x)% 0 <x< L.

=1

Then the distribution of (1 — X)3 will be
(4) Uniform (0, 3) (B) Uniform (0, 1)
(C) Uniform (0, 2) (D) Uniform (2, 3)

8. A four-sided die with faces marked 1, 2, 3, 4 is rolled twice. Let X be the sum of
the outcomes. Then which of the following 1s true ?

(A) X follows Binomial (8: %]

9
B) PX=x= 28;;&::2,3,4:5,6,7,8

. Sty :
() P(x-x):——-———lx lHl =2 345678
19
T |
@ pr=y=—E3l o9 3456758

. : 1
9. Let X, and X, be two independent random variables with X; ~ Bin [m, :j and

£
4 . 1)
X, ~ Bin |n L Ik m #n. Which of the following statements is correct ?

1) 3 il
(A) 2X,+3X,~Bin (zm + 3N, J B) X,-X,+m~Bin (m +n, EJ
_1_]‘
. .
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Consider two independent random variables X and Y where X ~ Uniform (,.3
and Y ~ Uniform (2, 4). Then P (X > Y) is

(! 3
A) 3 ®B) g
0 7
© 3 ® 13

Let (X, Y) have a bivariate normal distribution with E(X) = E(Y) = 0, Var(X) =
Var (Y) = 1 and corr (X, Y) = p, -1 < p < 1. Then E(max(X, Y)) is equal to

1+ p\l'2 i
@ (=8 @b s

, itp = TE e
@ Al ) [1=2]

A and B play a game of tossing a fair coin. A starts the game by tossing the
coin once and B then tosses the coin twice, followed by A tossing the coin once
and B tossing the coin twice and this continues until a head turns up. Whoever

gets the first head wins the game. Then
(A) P(B wins) > P (A wins) (B) PBwins)+P (Awins) <1
(C) P(A wins) > P(B wins) (D) P(B wins) = P(A wins)

Five persons A, B, C, D and E are seated at random on eight numbered chairs
which are arranged in a circle. What is the probability that A and B are

separated by at least two chairs ?

B | et

(A) (B)

~1|wo

=1
| ot

(© D)

e
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14. Let X and Y be integer-valued bounded random variables. Then which of the
following statements is FALSE ?

(A) EX)= g EX|IY=9)PN =y
B) VarX)=2 Var X|Y=y) P(Y=y)
¥
© PX=9=YXPX=x|Y=y)P(Y=1y)
}7

(D) 'E(XY")'—'%}'E(XHE}’) PY=y)

Suppose that (X, Y) has a joint distribution with marginal distribution of X

being N(0,1) and E(Y|X = 5) = 23 ¥V x € R. Then which of the following
statements is true ?
(A) corr X, Y)=0 (B) corr (X,Y)>0

(C) corr (X, Y)<0 (D) X and Y are independent.

16, LetX, X,

13
be 1id N(O, 1) random variables and let T, = Z Xffn Then
i1
which of the following statements is correct ?

(A) The limiting distribution of T -1 1s v2 with 1 d.f.

; j g
(B) The limiting distribution of"iT is N(0, Variance = 2)
(C) The limiting distribution of \'n (T, — 1) is 2 with 1 d.f.

(D) The limiting distribution of \E (T, — 1) is N(0, Variance = 2)

: s
Statistics 6 @ o
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Suppose 0 is a random variable with uniform distribution on the interval

[—g, gJ The value of the distribution function of the random variable X = sin 0

atx e [-1, 1] is

x+1.

(A) E . (B) sinlx+ %
. osmly 1 gin e a
© x 2 ) (et )
X
Let X ~ N(Q, 1). Then ‘I“X—[ has
(A) a Cauchy distribution (B) a degenerate distribution
(C) a normal distribution (D) a two-point distribution

Suppose a random sample of size 4 is drawn from exponential (1) distribution.
Let Y =max X, X, X,, Xy Then P2 <Y)is

=i _LT‘

A) (1—9 QJ B) 1—{192
3 4

(C) (1-—e24 @) 1—(1—e2)2

Let X; and X,, be iid random variables with pmf

,i=1, 2.

1

b [

PX.= +1)=
Suppose, X, = X, X,. Identify the correct statement.
(A) X, and X are independent and identically diétributed.
(B) X, and X, are independent but not identically distributed.
(C) X, and X, are identically distributed but not independent.

(D) X, and X, are neither independent nor identically distributed.

<giihk
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21, Suppose we have 9 distinct observations on & certain variable. Let minimum
and maximum of the observations be 7 and 17, respectively. Then which of the
following is a possible value of the mean ?
Ay 1.6 : (B) 8.1
). B2 D) 158

99. Consider the data on preference of cold drinks based on a sample of 60

individuals :

E%rand number of cold dlmk N

" Fregquency

| A

An appropriate measurc of central tendency for the given data would be
(4) Arithmetic mean (B) Median
(C) Mode © (D) Trimmed mean

23, Consider the following rankings of 10 contestamis by two judges :

{. Judgel | 1 | 9 L1 3
Judgez | l i 10J,

The d_lftorence between the numbels of concordances and dlscorddnces 18

(A) 10 B 11
€ 12 D) 13
24, Given a set of ohservations (X, Xg, - x,) on & variable ', consider 2 function
A4 =l Y . ; . .
given by f(A) = on ©¥P ( z |, — Al J The function will be maximuin when
=1
(A) A=0 (B) A=mean of x;, Xg, +++» ¥

{0y A= median of x;, Xg, -++» %y (D) A=mode of &y, Xg, -ovr ¥y

s o e e et s g i S S e e i e

SRS
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27.

28,

29.
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Let a variable x assume the values 1, 2, 3 ..., 8, 9 with ‘greater-than’ type

cumulative frequencies 45, 40, 35, ..., 10, 5. Then x 1s
(A) 4 B) 5
(C) 45 (D) 5.5

Which of the following is an exit-controlled loop ?
(A) while loop (B) for loop
(C)  do-while loop (D) if-else loop

For acceptance-rejection method with target density f and proposal density g
having common support x, which of the following statements is necessarily

true ?7 .

A %{%l is a bounded function of x € x.

(B) % is an unbounded function of x € x.

)
g(x)

fl
M) ;(é% is an unbounded function of x € x.

(C) is a bounded function of x € x.

/Xl\] 7,858, )
Suppose X=|Xy| ~ N; (0, ), where > = [0 2 1 J What is the
%, | 3 1 10
et v
distribution of X, + 3X, ?
)
_ el 6) g
(4) N, 109) ® 5,(0(5 5) |

(C) N(0, 91) (D) N(, 10)

Let X,Y)~ N, (0,0, 1,1, p) where |p| £1. Then P (X >0, Y>0)i1s

i i 1
(A4) ilfp:—land‘é;ifp:(]. (B) %ifp=1andaifpm—l.
(C llf = 11' = D L l'f- =
©) 5ifp= 1anc41fp—0. (D) 4l.ff:!—~~1an(i?_.1 p=0.

m il
Statistics 9 @ =
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30. Consider the following multiple linear regression equation derived on the basis

31.

32.

of a sample of size 100.

B = 119.2 + 0.485 x BD + 23.4 x BA + 0.156 x HS + 0.002 PS + 0.090 X A —

35.6 x PC,

where

_P 2 Price or value of house (n T 1000)
BD : Number of bed rooms

BA : Number of bathrooms

HE- House size (in sq ft.)

P5 Plot size (in sq. ft)

s Age of the flat (in years)

PC : a dummy variable, PC = 1, if the house is in poor condition and = 0,
otherwise.
If the homeowner converts a bedroom into a bathroom, what is the expected

incerease in the value of the house, assuming that no other variable changes ?

(A) 23,400 (B) 722915

(C) T 485 (M) No change

Let (X, Y) ~ N, (g, Us. Gi cs‘; o) where u,. g, € R 6. G €K and [pl <% Then
the expression for Var (Y| X =1x)1s free of

(A) (x, p, ULy) (B) (= u, Gy

© (g 6109 D) (o tie P

Let X, X, and X, have multinomial distribution in which n = 25, k=4 and the
unknown probabilities are 85, 8y and €3 respectively. Let X, =23 X, X~ X3
and 8,=1—-0;— 65— 0,. Suppose the observed values of the random variables

are %, =4, %, =11, 3= 7. Then the maximum likelihood estimates of 8, 0y and

05 are respectively

4 BT = 3 g sl
A) 25795725 B) 553’ 2511 257
b 4 A g7 211418
€ 29°922'22 D) 9595 25

- It : &
Statistics 106 @ B
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33. LetX, X, ..., X, be a random sample from Uniform (8, 50), 6 > 0. Define Xfl} =
min {X;, X,,.., X} and X = max {X;, X,,..., X }. Maximum Likelihood

Estimator of 8 is

X(l) i
(A) _ , B X,

5

5 . : }&(n}
(-C) ‘Xin) (D) —SH
34. Let Xy X,, X, be a random sample from Bernoulli(p) distribution. Which of the
following statistics is NOT sufficient for p ?
@A) X, +X,+X, B X, +2X,+X;
C) X, +3+X; D) X, +2X,+4X,

85. Let a,, Gy be two independent unbiased estimators of the paramcter a with

standard errors ¢, and o, respectively, with O, # G,. The linear combination of

A A . . S . . :
o and oy, that yields an unbiased estimator of o with the smallest variance is

G G o1 c
1 134 2 A 2 A 1 A
A) o, + Q. B) Qg+ 0.
( 6yto, 1 o;to, 2 ( G;taoy 1 o;toy 2
b4 0] < :
B B o ., i
C) T2 w v s D) =3 Yt = A
61+U2 0'1+02 Gl+c52 0']+02

8B. Let X X....; X100 X097 be a random sample from N(y, 1) distribution. Let imo

1 100 2 24
= 100 151 X;. The confidence interval [X,00 — 0.196, X,4p + 0.196] for p has
confidence coefficient 0.95. Then the probability that X1 lies in this interval
18
(A) equal to 0.95
(B) less than 0.95

o 100

(C) greater than 0.95 but less than 101
100
(D) equalto 101

o 3
Statisties 11 % =
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of size one from one of the following densities :

37. Suppose you have a sample
Hy: flx) = 2%

H]:f(x):2—2x

p<x<l

0<xsl
Type I and Type 11 errors respectively. Congider a fest
0.09. Then

Let o and B denote the
procedure of the form “Reject Hyifx< k> with o=
® k=05, B =0.36

(a) k=05 p=025
©) k=03 =049

© k=03,p=016

i B and Y. Yo or LB independent random samples from two

38. Let X, Xy o
T and G, respectively. Tet,

absolutely continuous cdfs,

ciog ol if X, <Yy
0, =] 0 i £2%
= rank of Yj among the combined m * 1 ohservations, fori=1(1m and

Q;
j=1(1)n. —
£ m D E = n
Define, W= X K, X)) nd T= 20
e =1
£ F =G, then EW) — BEU) s
m(m 1)

n{n‘+ 1 ®) 2
m(m * 1)

n(n + 1) ) - -

ulation with
le from the
probability

X0 be a random sample drawn from the pop

and Yy Y, Yo b
Under the aull case, the

59, Let X;, Xoo

continuous edf Ty
with continuous cdf Fy.

e another random samp

population
distribution of the Mann-Whitney 17 will be symmetric ahout
A 9 ® 1
(C) 60 ® o
R - AT _,.ﬁ_.__,,____,__ﬂ,_ﬁ__#__..__._ﬂ__.____,,_ﬁ.,_,_z,._.,__..._.__.._,*___
I
12 o o
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Let b blocks of a BIBD (v, b, k, r, &) be B, ..., B,. Consider block B

(m e {1, 2....b}) and let x; be the number of treatments common between B |

- b
and B; (1 # m) and we denoteT_= ¥ x,m=12, .., h. Then

i=m)=1
(A) T_ s are not necessarily equal |
B) Tk, .. 1
Gk -1 Ym=1,....b
@ =k Ir ¥m=1...b

A 2% design is arranged in 4 blocks by confounding the factors ABC and ACD.
The other effect that will also be confounded with the blocks 1s

(A) AC (B) BD
(C) BCD (D) ABCD

In time series analysis, the ratio to trend method is used to
(A) estimate the trend values

(B) obtain the seasonal indices

(C) determine the cyclical component

(D) eliminate the trend component

The wholesale price indices are compiled and published by

(A) Central Statistical Office _ o 3
(B) National Sample Survey Office |
(C) Directorate General of Commercial Intelligence and Statistics

(D) Office of Economic Adviser

If for a c-chart, the central line is equal to 6.15, the upper control limit is
@A o (B) 18.45
(€ 12.30 M) 13.59

T
Statistics 13 % =
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45. Consider a double sampling inspection plan for attributes with large lot size N.
Ifn, =0y = Sy = L G 9 and actual proportion of defectives in the lot 8D,
then the pr_obahﬂit-y that the lot will be accepted after second s

large enough so that Binomial approximation 18 valid)

tage is (N 18

@A) 6p2-p)t ®) 3p*l p)

© 3p(1-p)* @y 2p*1-p)
46. TFrom a life table it is known that lgy = 2633, dgy = 170 and gg; = 0.11004.
Then the value of dg; 18
() 271 @) 391

(C) 662 (D) 266

47. The annual age-specific fertility rates of two cohorts A and B during a year are

i‘i and iE respectively (cxpressed as pure rates). Further, assume the followings :

p‘i’c =  Probability that an individual of the cohort A living at age x will
reach age x + 1
= Pﬁ
l‘i _  Number of individuals living at age x in cohort A
1
= Sl

sex ralio remains unchanged for both the cohorts during the period and 1t 1s

Male : Fernale=2:11n cohort A and Male : Female=3:1in cohort B.

Then age specific fertility rate for the comhined cohort 18

e o b
(A) 11’2+11E (B) g1i+g1§
e ey
() glx+—5~1§ M) §1§+rﬂ_§

e ; - . :
14 i o
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If Laspeyers and Fisher’s price indices arc 124.03 and 123.49, respectively,

then Paasche’s price index 1s

(A) 124.15
(B) 12385
(C) 123.75
D) 122.95

To estimate the average work experience of MBA students in a management
institute, ten students are to be selected at random from commerce, science

and engineering backgrounds. Here the appropriate sampling scheme will be
(A) systematic sampling

(B) stratified sampling

(C) two-stage sampling

(D) cluster sampling

A simple random sample of size 5 is drawn without replacement from a finite
population consisting of 41 units. If the standard error of the sample mean 1s

2.65, then the population standard deviation was closest to

(A) 8.09
(B) 6.25
©) 8.20
(D) 3.31

= . - It
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