GATE 2026
IIT GUWAHATI

General Aptitude (GA)

Q.1 - Q.5 Carry ONE mark Each

Statistics (ST)

Q.1 The antonym of the word protagonist is
(A) agnostic

(B) antagonist

©) arsonist

(D) anarchist
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Q.2 The figure shows two 4-tile patterns.
HE
L |
Either one or both of the patterns can be used any number of times and in any
orientation to construct a new pattern. Which one of the options below cannot be
constructed by using only these two 4-tile patterns assuming there are no overlaps
among them?
@
HEEE
(B) HEEE
HEEE
HEEE
(®
(D)

Organizing Institute: IT Guwahati Page 2 of 50



@ Statistics (ST)

GATE 2026
IIT GUWAHATI

Q.3 Consider a knock-out women’s badminton singles tournament where there are no
ties. The loser in each game is eliminated from the tournament. Every player
plays until she is defeated or remains the last undefeated player. The last
undefeated player is declared the winner of the tournament. If there are 64 players
in the beginning of the tournament, how many games should be played in total to
declare the winner of the tournament?

A | 127
(B) |64
©C) |63
D) |32
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Q4 A student needs to enroll for a minimum of 60 credits. A student cannot enroll for
more than 70 credits. The credits are divided amongst project and three distinct
sets of courses namely, core courses, specialization courses, and elective courses.
It is compulsory for a student to enroll for exactly 15 credits of core courses and
exactly 20 credits of project. In addition, a student has to enroll for a minimum of
10 credits of specialization courses. The maximum credits of elective courses that
a student can enroll for is

(A) 10
(B) 15
©) 20
(D) 25
Q.5 ‘When the teacher is in the room, all students stand silently.’

If the above statement is true, which one of the following statements is not
necessarily true?

(A) If any student is not standing silently, then the teacher is not in the room.

(B) When the teacher is in the room, all students are silent.

©) If all students are standing, then the teacher is in the room.

(D) When the teacher is in the room, all students are standing.
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Q.6 — Q.10 Carry TWO marks Each

Q.6 Combinatorics deals with problems involving counting. For example, “How many
distinct arrangements of N distinct objects in M spaces on a circle are possible?”
is a typical problem in combinatorics. This kind of counting is sometimes used in
the modeling of several physical phenomena. Often, in such models, the different
combinatorial possibilities are assigned probability values. Assigning probabilities
enables the computation of the average values of physical quantities.

Consider the following statements:
P: Combinatorics is always invoked in the modeling of physical phenomena.

Q: Modeling some physical phenomena involves assigning probabilities to
combinatorial possibilities in order to compute average values of physical
quantities.

Based on the passage above, what can be inferred about statements P and Q?

(A) P is False and Q is False

(B) P is False and Q is True

©) Pis True and Q is False

(D) Pis True and Q is True
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shown in Panel 1?

Panel I

Front
View

Q.7 In Panel | of the figure below, the front view and top view of a structure are
shown. Which one of the 3D structures shown in Panel Il possesses the views

Panel II
Top Top
Viewl Viewl

Front/ . From/

Top Top
View l i View

Top H
View
Front/ i Front /"
View (i) { View (V)
A | (@)
B) | (i)
€ | (ii)
D) | (v)
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Q.8 For positive real numbers S and K, the function Hg (S) is defined as:
Hyg(S) = max(S — K, 0). The max function is defined as:

a, whena > b
b, whena < b

max(a,b) = {
The graph below shows the plot of a function N(S) versus S.
N(S) can be expressed as

12
10

8

N(S)
[=a}

0 10 20 30

(A) | Hio(S) — Hzo(S)

(B) H10(S) — 2H30(S)

(®) —H(S) + Hyo(S)

(D) | Hi5(S) — Hzo(S)
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Q.9 In the 2020 summer Olympics’ Javelin throw finals, Neeraj Chopra exhibited a
spectacular performance to win the gold medal. The silver medal was won by
Jakub Vadlejch and the bronze medal was won by Vitezlav Vesely. There were
six rounds of throws with each athlete having one throw per round. The best of
all the throws of each athlete is considered for the medal. Following were the
observations about the throws:

I.  The first and second rounds were dominated by Neeraj Chopra with a gold
medal performance in his second throw, while the other two athletes did
not have any medal winning throws in these rounds.

ii.  The throws in the last round by both Jakub Vadlejch and Vitezlav Vesely
were fouls and were not considered for scoring.

iii.  After four rounds, Vitezlav Vesely was in the second position and could
not improve upon his best throw in the succeeding rounds.

iv.  In the fourth round, the throw by Jakub Vadlejch was the best in that
round.

In which round did Vitezlav Vesely have his best throw?

(A) | Third
(B) | Fourth
(C) | Fifth
(D) | Sixth
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Q.10 | Anunbiased six-faced dice whose faces are marked with numbers 1, 2, 3, 4, 5,
and 6 is rolled twice in succession and the number on the top face is recorded
each time. The probability that the number appearing in the second roll is an
integer multiple of the number appearing in the first roll is

A |1
6
(B) 5
18
(©) 7
18
O |5

Organizing Institute: IT Guwahati Page 9 of 50



GATE 2026
IIT GUWAHATI

Q.11 - Q.35 Carry ONE mark Each

Statistics (ST)

Q.11 | Consider the polynomial

p(t) =t(t—-1(—-2)

and define

% p(t)

Which of the following statements is correct?

Fx) = fxidt, x € [%1)

(A) F is strictly decreasing

(B) F is strictly increasing

©) lirq F(x) exists
x—

© |r@)-1

Organizing Institute: IT Guwahati Page 10 of 50



Statistics (ST)

GATE 2026
IIT GUWAHATI

Q.12 | Let f:(—1,1) » R be a differentiable function. Consider the following

statements:

N Suppose f(0) = 0, and f'(x) > 0 whenever f(x) = 0, forany x > 0.
Then f(x) > 0, forany x > 0.

(1) Suppose f(0) < 0,and f'(x) > 0 whenever f(x) = 0, forany x < 0.
Then f(x) < 0, forany x < 0.

Which of the following statements is correct?

(A) Only statement (1) is correct

(B) Only statement (1) is correct
©) Both statements (1) and (1) are correct
(D) Neither statement (1) nor statement (1) is correct
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Q.13 | Consider the following two subspaces of R*
Wy = {(x1, X2, %3, %4) * X1 + X5 + x3 + x4 = 0}
Wz = {(xl, xZ, x3,x4) . xl + 2x2 + 3.X'3 + 4x4 = 0}

Which of the following statements is correct?

(A | dim(W, nW,) =0

(B) dim(W, nW,) =1

©) dim(W, nW,) = 2

D) |dim(W, nW,) =3
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Q.14 | Let X and Y be two independent discrete random variables such that the moment
generating functions of X and X + Y are given by
1+ 2e7t+ 3e?t

My (t) = 6 , teER,

and

2 +et+3e3
Mysy() =—————, tER,

respectively. Then which of the following statements is correct?

A Py =0)==

1

®) Py =2)=-

©) EX)=0

(D) Var(Y) =1
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Q.15 | Let X and Y be identically distributed random variables with variance a2 € (0, ).

Then the correlation coefficient between X and Y is

(A) 1— E(X-Y)?

(B) |, _2EG&-n?

(C) 1— E(X-Y)?

(D) 1— E(X+Y)?
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Q.16 Let X and Y be independent and identically distributed normal random variables. If

P(X+2Y<3)=PQ2X-Y > 4),

then E(X) is
(A) 7
3
(B) 7
4
< |2
(D) %
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Q.17 | Let X be a random variable with the following probability density function

_ (4x?% e %* ifx>0
fe) = { 0 otherwise.

If Y = In X, then which of the following statements is correct?

(A) E(Y) is not finite

® | E@) =

©  JEW) >

®) | E@W) <2
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Q.18 | Let {X,,:n > 0} be a homogeneous Markov chain with state space S = {1, 2, ..., 7}

and transition probability matrix

- 0 2 0 0 0 O
3 3
0 ! 0 - 0 ! 0
3 3 3
h 0 = 0 0 0 O
2 2
1 1 1
P = A — —
0 > 0 2 0 2 0
! 0 0 O = 0
2 4 4
0 : 0 ! 0 . 0
3 6 6
= 0 0 0 O =
3 3 3

Then which of the following statements is correct?

(A) 2 is a transient state

(B) 3 is a transient state

©) 4 is a transient state

(D) 5 is a transient state
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Q.19 | Let X;, X, be a random sample from the following probability density function

_fax® e ifx >0
fa(x) = { 0 otherwise,
where a € (0, o) is an unknown parameter. Let
X = min{X;, X;} and X5 = max{X;, X,}.

Then which of the following statements is correct?

(A) | (X1 + Xy, X()) is a minimal sufficient statistic

(B) | (X1, X)) is a minimal sufficient statistic

(©) (X, — X5, X1) is a sufficient statistic but not a minimal sufficient statistic

(D) (X, — Xa, X(2)) is a complete sufficient statistic

Organizing Institute: IT Guwahati Page 18 of 50




@ Statistics (ST)

GATE 2026
IIT GUWAHATI

Q.20 | Let X; and X, be independent and identically distributed random variables
following normal distribution with mean 6 € (—oo, ) and variance 1. Then which

of the following estimators of their expected values attains the Cramer-Rao lower

bound?
(A) X1+ X,
(B) X{+X5+5

2

©) | (X +X)?

D) |2X,-X,

Q.21 | For testing a null hypothesis H, against an alternative hypothesis H; at level of

significance a € (0, 1), which of the following statements is correct?

(A) A uniformly most powerful test always exists

(B) If a uniformly most powerful test exists then its size is a

©) If a uniformly most powerful unbiased test exists then it is necessarily a uniformly
most powerful test

(D) If a uniformly most powerful test exists then it is necessarily an unbiased test
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Q.22 | Let (X1, 11), (X3, Y5), ..., (X, Yn),n = 2, be a random sample from a continuous
bivariate distribution with joint distribution function Fy y. Further, Fyx and Fy are
the marginal distribution functions of X and Y, respectively. If
Fyy(,y) = Fx(O)F (), vV (x,y),
then, for any two independent pairs (X;,¥;) and (X;, Y;),
PI(%~ X)(%.~ 1) > 0]

equals
A ]2
4
(B) 1
2
©) 3
Oy |2
8
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Q.23 | For arandom sample X3, ..., X,,,n = 2, from a population with distribution
function Fy, let Z,,(x) be the proportion of sample values less than or equal to x,

x € R. Which of the following statements is/are true?

(A) | E(Zy(0) = Fx(x)

B) | Var(z,(x)) = XXA-Fx()

n2

©) | Cov(Z,(x),Z,(y)) = 0, forall x # y

(D) Z,(x) is a consistent estimator of Fy (x)

Q.24 | The value of

14
) 2n 2_
lim n f ) et""1dt

n—-oo

2n
equals (answer in integer).
Q.25 | Consider the system of linear equations
x+y+z=1

2x+y+3z=6
3x+2y+kz=k+1

If the above system has no solution, then the value of k equals

(answer in integer).
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Q.26 | Consider the subspace
U={(x1,x3,%3,x,) ER*: x; +x, + x, = 0, x3 = 0}

Let U+ be its orthogonal complement. The value of dim(U+) equals

(answer in integer).

Q.27 | Let X be arandom variable such that
PX=0)=2PX=i—-1), i=23,.,n, n=>7,
and Y P(X = i) = 1. Then (2™ — 1)P(X = 7) equals (answer in

integer).

Q.28 | Let X and Y be two continuous random variables having the following joint

probability density function

_(x+y if0<x<1 0<y<1
fxy) {O otherwise.

Then 72 (Var(X) + Var(Y)) equals (answer in integer).

Q.29 | Let X, X, and X5 be three independent random variables such that X;, (k = 1,2, 3)

has the following probability density function

_(kekx ifx>0
fielx) = { 0 otherwise.

Let Y = min{X;, X,, X5}. Then the value of E(3Y? —Y) equals

(answer in integer).

Q.30 | Let X be a continuous random variable having distribution function F. If
Y = =-3InF(X),

then E(Y) equals (answer in integer).
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Q.31

Let {W(t) : t = 0} be a standard Brownian motion, with W (0) = 0. Define
Z,=W@Q)+W(2) and Z,=W(2)+ W(3).

Let p be the correlation coefficient between Z; and Z,. Then the value of 10p is

(round off to two decimal places).

Q.32 | Let xq,x5,...,x, (n = 2) be the observed values of a random sample from the

following probability density function

A% 1
—— x®lg™M ifx>0
fx) =1{T(a)
0 otherwise,
where a € (0, ) and A € (0, ) are unknown parameters. If
X1+ %+ +x xZ + x5 + - + x7
1 2 n =2 and 1 2 n — 5’
n n

then the method of moments estimate of a equals (answer in integer).

Q.33 | Let X;,X,, ..., X;, be a random sample from the following probability density

function
Flx) = {2 (x — e~ G-w* if x > [z
0 otherwise,
where u € (—o0, 00) is an unknown parameter. It is given that the observed value
of min{X;, X,, ..., X1} is 1. Using the pivot min{X,, X,, ..., X0} — i, suppose a

95% confidence interval of u is of the form (c, 1), then ¢ equals

(rounded off to two decimal places).
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Q.34 | Let X be a single observation from a distribution having the probability density

function

(1 fo<x<6+1
fo(x) = {O otherwise,

where 8 € (—oo, o). For testing Hy: 6 < 0 against H;: 8 > 1, let 8 be the power
of the uniformly most powerful test of level 0.05. Then 225 f equals

(answer in integer).

Q.35 | Let (X3, X, X5)" follow a trivariate normal distribution with mean vector u and

covariance matrix X given by
1 2 1 1
u=11 and X=[|1 2 1|
1 1 1 2

Then Var(X;| X, = 1,X; = —1) equals (rounded off to two

decimal places).
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Q.36 — Q.65 Carry TWO marks Each

Q.36 | Consider the function f: R* — R defined by
f(xy, %) = 2x7 + x2 + x,x2.

Which of the following statements is correct?

(A) There are two distinct stationary points of f

(B) (0,0) is a saddle point of f

©) (0,0) is a local maximum of f

(D) (0,0) is a local minimum of f
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Q.37 | Letx; € (0,4) and consider the sequence {x,},>, defined iteratively by

1
Xpe1 =2— (4 —x,)2, n=>1.

Consider the following statements:

()] {x,} convergesto 0 .

Xn+1 1
(1 {T} converges to .

Which of the following statements is correct?

(A) Only statement (1) is correct

(B) Only statement (1) is correct

©) Both statements (1) and (1) are correct

(D) Neither statement (1) nor statement (1) is correct
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Q.38 | Let A € M,(R) be an n X n real matrix, n > 2. Consider the following two

statements:
()] If A € Cis an eigenvalue of 4, then its complex conjugate A is also an
eigenvalue.

(an  Ifv=(vy,v,,..,v,) € C"is an eigenvector corresponding to eigenvalue
A=x+1iy, y#0,then
Re(v) = (Re(vl), ...,Re(vn)) and Im(v) = (Im(v,), ..., Im(v,))

are linearly independent vectors over R.

Which of the following statements is correct?

(A) Only statement (1) is correct

(B) Only statement (1) is correct

©) Both statements (1) and (1) are correct

(D) Neither statement (1) nor statement (1) is correct
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Q.39 | Consider the system of equations

xX+2y—z=a
x+y+3z=0»>
2x+3y+2z=c

Consider the following statements:

n For every (a, b, c) € R3, the above system has a solution.
(1)  For(a,b,c) = (0,0,0), the solution set is given by
{(—=7t, 4t, t):t € R}

Which of the following statements is correct?

(A) Only statement (1) is correct

(B) Only statement (I1) is correct

©) Both statements (1) and (1) are correct

(D) Neither statement (1) nor statement (1) is correct

Organizing Institute: IT Guwahati Page 28 of 50



Statistics (ST)

GATE 2026
IIT GUWAHATI

Q.40 | Let (Q,F, P) be a probability space, wherefor A c Q, A # ¢, A # Q,

F={Q ¢, A4, A% and P(Q) = 1,P(¢p) = 0,P(4) = % = P(A°). Let X and Y be

two random variables defined on Q as follows:

(1 ifweAd _f1 if w € A°
X(‘”)_{O if w € A, e Y(“))"{o if w € A.

Then which of the following statements is correct?

(A) X and Y have the same distribution function

(B) X =Y almost everywhere

©) X and Y are independent

(D) |ExY)=1
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Q.41 | Let X and Y be independent and identically distributed geometric random variables

having the following probability mass function
PX=x)=p(1-p), x=01,2,..,

where p € (0,1). Then which of the following statements is correct?

A Exx +1) =22

B) |PX=Y)=1

© |px=y)=12

1+p

X+Y+2

D) |Exx+v) = .
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Q.42 | Let X be a random variable with support S = {0, 1,2, ...} and
PX=k+1X=>k)=p, k€S, 0<p<1.

Then which of the following statements is correct?

(A) PX=k+m|X=k)=P(X =m), forallmk €S

(B) E(X) > Var(X)

©) P(X<x)=1-—p* forallxeS

(D) PX<k+m|X=k)=1—p™, forallk,meS
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Q.43 | Let X;,X,, X5 be a random sample from a distribution having probability mass

function
6 ifx=1
fo(x) ={1-26 ifx =2
0, otherwise,

where 8 € O = (0,1). Let X = (X, X;, X3). Then which of the following is NOT

a sufficient statistic for 8?

(A) | T(X) = Xy — X, Xy + Xo, Xy + X3)

(B) T,(X) = (X, + X3, X1 — X3, X5 + X3)

(©) T3(X) = (X1 — X, X, — X3, X3)

(D) Tu(X) = (X1 + X3, X3)
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Q.44 | LetXy,X,,..., X, (n = 2) bearandom sample from the probability density function
f (x). Consider the following hypotheses:

.X'Z
e 2; —o<x< o

Hy: f(x) =

NIH |
3

Hy: f(x) =

; —o0o < x <00,

For testing H, against H,, let R denote the critical region based on likelihood ratio

test having level 0.05. Then, for some constant c, the region R is

(A) | {Grxz, s x0) = iy (i — D2 > ¢}

(B) {(xl'xZ' "'rxn) : ?:1(xi - 1)2 < C}

© [ {Grnxz s x0) = Bt (Il = D? > ¢}

(D) {(xlfx2f --'lxn) : ?zl(lxil - 1)2 < C}

Organizing Institute: IT Guwahati Page 33 of 50



@

GATE 2026
IIT GUWAHATI

Statistics (ST)

Q45 | Let X;,X,,...,X,, (n>1) be a random sample from the following probability
density function
_(BeT* (1 —e)F 1 ifx>0
fs () { 0 otherwise,
where £ > 0 is an unknown parameter. For testing the following hypotheses,
Hy:f =1 against Hq;:f >1,
at level a € (0, 1), which of the following statements is correct?
(A) The uniformly most powerful test does not exist
(B) For some constant a, the critical region of the uniformly most powerful test will
be of the form C = {(xq, xy, ..., %) Xieq x; > a}
©) For some constant a, the critical region of the uniformly most powerful test will
be of the form C = {(x1, x5, ..., %) Y= In(1 — e7%) > a}
(D) For some constant a, the critical region of the uniformly most powerful test will

be of the form C = {(x, x3, ..., %) : X1 In(1 — ™) < a}
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Q46 | Let Xy, X,,..., X5 be random observations from a continuous distribution. Let 8,, be

p-th population quantile. Consider the following hypotheses

Hy:01 = 2.5 against H;:01 > 2.5.
2 2

Let X, denote the r-th order statistic of the given observations. Then which of the

following is a critical region of a level 0.05 test?

(A) X(l) > 2.5

(B) X(z) > 2.5

©) X(3) > 2.5
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Q.47 | Suppose that X and Y are independent and identically distributed N, (, X) random
vectors, where u € R? and X is a positive definite matrix. Let y2, denote chi-square
distribution with m-degrees of freedom. Then which of the following statements is

correct?

(A) % (X —Y)TZ71(X — Y) follows x3

(B) 2(X -Y)'Z (X —Y) follows y;

(©) % (X —Y)TE~1(X - Y) follows x2,

(D) 2(X -Y)'S (X —Y) follows x5,
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Q.48 | Consider the multiple linear regression model
Yi = Bo + Bixin + Baxiz + Baxiz + €, i =1,2,..,3],

where ¢; are independent and identically distributed N (0, 1) variables. The F-test
for testing significance of regression rejects the null hypothesis Hy : 5, = B, =
B = 0 against the alternative H, : at least one f8; isnotequalto 0, j = 1,2,3,
at 5% level of significance. It is given that

Foos;3, 27 = 2.96, Foos;3, 30 = 2.92, Foozs;3, 27 = 4.01, Foo2s; 3, 30 = 3.91,
where, for a random variable F following central F-distribution with (m, n)

degrees of freedom, P(F > Fy, mn) = @, a € (0,1). Then the value of R? cannot

be equal to
(A) 0.50
(B) 0.80
©) 0.30
(D) 0.20
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Q.49 | Consider the function f: R? — R defined by

1y (x,y) %0
O A X,
fGy) =4 Jx2 + 292 Y
0 (x,y) = 0.

Which of the following statements is/are correct?

(A) f is continuous at (0, 0)

(B) Partial derivatives f, and f, exist at (0,0) and £,.(0,0) = 0, £,(0,0) =0

©) f is not differentiable at (0, 0)

(D) f is differentiable
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Q.50 | Consider the matrix

A, 1 0
A=<O /12 1), 11,12,13ER.
0 0 A

Which of the following statements is/are correct?

(A) A is never diagonalizable

(B) A is diagonalizable if and only if 1,, 4,, A5 are distinct

©) The dimension of eigenspaces corresponding to each 4;is1,i = 1,2,3

(D) For any A, there exist real numbers a and 8 such that A2 + aA + BI; = 0
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Q.51 | Consider the real symmetric matrix A = (a;;) given by

311
A= (1 0 2).
1 2 0

Consider the set

ai]-xix]- =1

S =14x = (x1,%,%3) ER?: Z

3
j=1i=1

Which of the following statements is/are correct?

(A) S is empty set

(B) Any line L in R3 has at most two points from S

©) S is bounded

(D) S is unbounded
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Q.52 Let X be a discrete random variable with support S = {1,2,3, ... } such that
E(X?) < 0. Let F be the distribution function of X. Then which of the following

statements is/are correct?

(A EX) =Xpm(1-F(n—-1)

(B) F (X) has discrete uniform distribution

€ There exists at least one such random variable X such that X and % have the same

distribution

D) | EX?) =3%.2n-1D(1-F(n-1))
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Q.53 | Let {X,},,>; be a sequence of random variables having the following probability

mass function

X

1 1
P(Xn=x)=§(1—§) , x=0,1,2,..; n€N.

a
Define Z,, = );—" ,n €N, and let V be a random variable. If Z,, - V,asn — oo,

then which of the following statements is/are correct?

(A) V' has normal distribution with mean 5 and variance 25

(B) V has chi-square distribution with 5 degrees of freedom

©) IV has exponential distribution with mean 5

(D) _y . S,
e~ 5 has uniform distribution over (0, 1)
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Q.54 | Let {X;},=1 be a sequence of independent random variables such that
X,-1 ~ Bin(1,0), and X,;, ~Bin(1,1-6), k=123, ..,

where 6 € (0,1). Let {Y; },>1 be another sequence of independent and identically

distributed random variables such that Y, ~ Poisson(4),A > 0. Define, forn € N,

n n
SZTl = Z(sz_l - sz + 1 — 26), Wn = Ykz and O'Zzn = 2n0(1 - 0)
k=1 k=1

Then which of the following statements is/are correct?

(A) | nSen

d
- N(0,1), asn - o
02nWn

d
(8) &%N(O, asn — o

1
OonWn 212(1+/‘1)2) ’

d
(©) Ron o S N(A(L+2), 1), asn — o

nozn

N Syn+0Wy @
(D) 2n 2n''n N N(O, asn — oo

1
R
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Q.55 | Let {N(t);t = 0} be a homogeneous Poisson process with rate 3, and let T; denote

the first arrival time. Then which of the following statements is/are correct?

(A)  |E(M)=3
(B) E(T,) = %
© | EmIN@ =4 =2
D)  |EMmING) =4) =2

5
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Q.56 | Let X;,X,,...,X, (n = 2) be a random sample from the following probability

density function
1
f@) =5 e P Hl, —00 < x < oo,

where 1 € (—o0, ) is an unknown parameter. Let X = % Y=, X; and /1 denote the

maximum likelihood estimator of u, whenever it exists. Then which of the following

statements is/are correct?

(A) A will always existand g = X

(B) £ may not always exist

©) [i always exists but it may not be unique

(D) f is a consistent estimator of u
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Q.57 | Let X be a single observation from a distribution having a probability density
function fy, 0 € O. For testing Hy : 6 = 1 against H, : 6 # 1, under which of the

following options a uniformly most powerful test of level 0.05 exists?

1 .
(A) fe(X)={50 ifo<x<® .0 = (0,00)

otherwise

- (x-8) .
B ={e" Fx>0 g (—o,00)
0 otherwise

©) LU
fe(x)={ee o 72 > ) ; @ =(0,0)
0 otherwise
(D) b -
fa(x):{ee 0 lfx>1 ’GI(O,OO)
0 otherwise
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Q.58 | Suppose that X = (Xl, ...,Xp)TfoIIows Np(u, X), where u € RP and X is a positive

definite matrix. Let A be a p x p matrix such that A"A = I,,.

LetY = (Y, ..., Yp)T = AX. Then which of the following statements is/are correct?

(A) Y follows N, (Au, ATZA)

(B) Y follows N, (A, AZAT)

(© | Vvar(Z,¥;) = Var(ZL, X:)

(D) |32, Var(¥) = T2, Var(X,)

Q.59 Suppose that X = (Xl, ...,Xp)T follows N, (0,X), where X is a positive definite

matrix. Then which of the following statements is/are correct?

(A) X3, ..., X, are always independent normal random variables

(B) Xy, ..., Xy, are normal random variables

(C) X? + -+ X always follows a chi-square distribution

(D) Any linear combination of X, ..., X;, is a normal random variable
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Q.60

Let Y = (Y, Y5, Y3)T ~ N5(0,13), where I; denotes the identity matrix of order 3.
Let

and B = I3 — A.

Wl R Wk, W] -
Wl R Wk, W] -

Let x? denote chi-square distribution with 1 degree of freedom. Then which of the

following statements is/are correct?

(A) | YTAY ~ %
(B) |YTBY ~ x?
(C) YTAY and Y; — 2Y, + Y5 are independently distributed
(D) YTAY and Y; + 2Y, + Y5 are independently distributed
Let D = {(x,y) € R?:0 < x2 + y? < 1}. For a = 0, consider the integral
Q.61

1
o= J], Gyt
Let

Ny =sup{a = 0: [, < co}.

Then the value of N, equals (answer in integer).
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Q.62 | Let X follow N (3, 1). Then the value of E(X*(X — 3)) equals
(answer in integer).
Q.63 | Let Uy, U,, Us be three independent exponential random variables such that U, has
the following probability density function
_(ke7k* ifx>0 -
fiel) = {O otherwise, k=123
Let
X =min{U;,U3} and Y = min{U,, Us}.
Then P(X =Y) equals (rounded off to two decimal places).
Q.64 | Let X;,X, be a random sample from a distribution having the population density

function

1

0 otherwise,
where 6 € (0,). Let X, = max{X,;,X,} and
YO) =Py(X;+X,<1), 6>0.
Let 6(X(2)) be an unbiased estimator of () that depends on observations X; and
X, only through X ;). If 5(t) is a continuous function on (0, «), then the value of

186 G) equals (answer in integer).
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Q.65 | Let X be a single observation from a distribution having probability density

function
2x .
0 otherwise,

where 6 € (0,00). For testing Hy:0 <1 against H;:0 > 1, at level of
significance 0.05, let 8, be the size of the uniformly most powerful test and 3, be
the power of the uniformly most powerful testat & = 2. Then 10 3, + 40 £, equals

(answer in integer).
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