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INSTRUCTIONS
1. The question-cum-answer booklet has | [ REGISTRATION NUMBER l
32 pages and has 25 questions. Please ' —_—
ensure that the copy of the question-cum- F | 1
answer booklet you have received contains i |
all the questions. 111 e
2. Write your Registration Number, Name | | Name :

and the name of the Test Centre in the | | |
appropriate space provided on the right side. JARELLL

3. Write the answers to the objective
questions against each Question No. in the
Answer Table for Objective Questions, n -
{Jl‘ﬂ‘p’fdﬂ‘d amn Pﬂgﬂ No. 7. Do not write T@s{; l:jgntfej
anything else on this page.

4. Each objective question has 4 choices for its
answer: (A), (B), (C) and (D), Only ONE of
them is the correct answer. There will be WL |
negative marking for wrong answers to | | =5 - B
objective questions. The following marking | |1
scheme for objective guestions shall be used : T
(a} For each correct answer, you will be

awarded 6 (Six) marks, 11
(b) For each wrong amswer, you will be | ['/1/ | |[Do mnot write your Regisiration
awarded -2 (Negative two) marks, | |Number or Name anywhere else in

(¢) M}ﬂuple answers to a guestion will be this question-cum-answer booklet.
treated as a wrong answer, _ S e

(d) For each un-attempted question, vou
will be awarded 0 (Zero) mark,
(e) Negative marks for objective part will T | e
be carried over to total marks. 'l |I have read all the insiructions and shall
5. Answer the subjective gquestion only in the | | abide by them.
space provided after each question. Hith
6. Do not write more than one answer for the /|11 I

same question. In case you attempt a Hill
subjective gquestion more than once, please \

cancel the answer(s) yvou consider wrong.
(OMtherwise, the answer appearing last only
will be evaluated.

7. All answers must be written in blue/black/
hlune-black ink only, Sketch pen, pencil or ink >
of any other colour should not be used. |

8. All rough work should be done in the space
provided and scored out finally.

9. No supplementary sheets will be provided

m_gi;—;e ’Ei:j]iﬁﬂ;g tables: alide Tale, | | |I have verified the information filled by
caleulator, cellular phone or electronic | the Candidate above.
gadgets in any form are NOT allowed.

11.The gquestion-cum-answer booklet must be
returned in its entirety to the Invigilator
before leaving the examination hall. Do not
remove any page from this booklet, i, B R O B

12.Refer to special instructions/useful data on | Signature of the Invigilator

the reverse.
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Special Instructions / Useful Data

In @ ; Natural logarithm of a positive real number a .
R : Set of all real numbers

2° : 3-dimensional Euclidean space.

.;::T : Transpose of a column vector x.

fla): The first derivative of a function f at the point x = a.

For an event E, E® denotes the complement of E.

1.i.d. ; independent and identically distributed.

N l:ui :;rz}: Normal distribution with mean u and variance o”.

X is Exp (A1) random variable means that the probability density
funection of X is

Ae™ ., x>0, A>0,

0, otherwise,

X is Gla, A) random variable means that the probability density
function of X is

fla|4)="

A o, I
| | =x"e ", x>0 >0, 4>0,
flela, A)=1a
0, atherwise.

%2 1 Chi-square random variable with n degrees of freedom.
12, ¢, : Student's { random variable with n degrees of freedom.
13. Plzd <9.15)=0.48, P(7} <18.30)=0.95
14, Pty <2.3)=0.975, P(t, <1.9)=0.95. |
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MDRFﬁNT NOTE FOR CANDNDATES

) Questions 1-16 (objective gquesiions) carry gix marks each and gquestions
16-25 (subjective questions) carry fiveniy one marks each.
& Write the answers to the objective guestions in the Ansioer Table for

Objective Queslions provided on page 7 only,

Q1 Let E and F be two events with P(E)>0, P(F|E)=0.3 and P(ENFC)=0.2. Then
P(E) equals

4
G e D}

~] | b2
1| LR

1
(&) o (B)

Q2 Let X,,..., X, beiid random variables with the probability density funetion

FEHE
—_, > 8,

ﬂx ["5'} =95 x? y
0, otherwise,

where & (>0) is unknown. Then the maxzimum likelihood estimator of & is

L | .-ll:]’rﬂ i
(A) []‘[}:i B) ~3YInX,
i=l i
© max{X,,. X} D min{X,,..., X}

Q.3 The value of

equals

(A) B © = D) =

MS-1/32
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Q.6

Q.7

Q.8

The value of

HE"“:"] dx dy,
=

where S ={(x,y): 0<x <1, y>0,1<x+¥ <2}, equals

A) 1 (B} 2 (C) e l-e™” (D) e?—g

Two coins with probability of heads & and v, respectively, are tossed independently. If
FPi{bath coins show up tailzs) = Piboth coins show up heads), then w +v equals

1 1 3
(A 2 LB) 5 () 1 (D) 1

Let £ be a thrice differentiable function on [-a/6, #/6] such that f{x)=1+(f(x)\. If

F(0) =1, then the coefficient of x* in Taylor’s expansion of f about zero is

(A) 2 (B) 3 () 4 (D} 5

Let X be a digerete random varzble with

] k+1
P{.ﬁ:=k]=§1l +[%J 2 R=0,1,2,....

Let E =10, 2,4, ..} Then P{X ¢ E) equals

5,20 m 2.l © -l o L.l

12 3 12 3 12 3 12 3

(A)

Let X and ¥ have the joint probability mass function

1 n+2ksl
P{}I:n,i’zk}:(E] o n=—h,-k+1,...; k=12, ...
Then E{Y) equals
(A) 1 (B) 2 () 3 (D) 4

MS-2/3%
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.10

Q.11

Q.12

Q.13

If X, and X, are ii.d. N(0, 1} random variables, then P (Xf’ +XZ EE) efuala

(A) o] (B) &2 (™ 1-et

Let f: R — R be a function defined by

'J::'J"'IE, x 210,

—|x %, x <O

flx)=-

Then fis

(A) continuous everywhere, but not differentiable at x =9,
(B) differentiable everywhere except at x =0.

(D) 1-g~*

(C) differentiable everywhere, but not twice differentiable at x =0.

{T} differentizble infinitely many times everywhere.

T
b o

Let #="-— be an nxn {r>1) matrix, where x is a nonzero column vector. Then

T
X X

which one of the fellowing statements 13 FAILSE?

(Al F iz idempotent {B) F 1is orthogonal
(C) P iz symmetric (I}) Rank of P iz one

Let X and ¥ be iid. binomial random variables with parameters n and 1/2 and let Z be
another binomial random variable with parameters 2r and /2. Then F{X =Y) equals

(4) P(Z=0) (B} P(Z =n) (C) P(Z=2n-1)

Let X be arandom variable with the probability density function

28x+1-¢, D<x<l, -1<#«1,
Flx18)=1

0, otherwise.

(D) PiZ=n+})

Based on a sample of size one, the most powerful critical region (rejection region) for

testing H, :#=0 against H, :&=1 atlevel &a=0.2 is given by

4 2 8
ks ¢Z C) X»=
A) X>= (B) X2 € X>

MS-3/32
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Q.14 Let P={p;) bea 50 x 50 matrix, where p; =min(i, jJ; i, j =1, ..., 50. Then the rank of P
equals

(Al 1 (B) 2 (C) 25 (DY 50

Q.15 If Xisa (7(2,1/2) random variable, then P(X > 4) equals

(Al 3e™° (B) 2e&7° (C) a°® (D) (.5e

Space for rough work
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Answer Table for Objective Questions

Write the Code of your chosen answer only in the ‘Answer’ column against
each Question No. Do not write anything else on this page.

Do not write In this column

FOR EVALUATION ONLY

No. of correct answers

Mo, of incorract answars Marks

Total marks in question nos. 1-15

MS-7/32
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Q.16 {a}) Let X, and X, denote the lifetimes (in months} of bulbs produced at factories
Fy and F, respectively. The random variables X; and X, are Exp (1/8) and
Exp (1/2) respectively. A shop procures 80% of its supply of bulbs from factory F
and 20% from factory F,. A randernly selected bulb from the shop iz put on tealt
and 18 found to be working after 4 months. What is the prebability that it was

procured from factory F,? {12)
(b} Let X bea Gi4,1), >0, randora variable. Find the value of 1 that minimizes
3
K =X +—
(Y ), where ¥ X+-EI;I. (3)

MS-8/32
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Q.17  The probability density functicn of & random variable X is

x|
—_—, =1=x<=1,
2
flx)= E;—i, l<x <3,
a, otherwisze.

Find the cumulative distribution function and the probability density function of
Y =|X|. Also, find the medizn of the distribution of Y- (21)

MS-10/32
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N

L.EL th; Joint probability density function of continuous random variables ¥ and ¥ be
E1l¥en Li

RS

1l a'F ]
fo,p)aims® * 7 O<asycw, as0, f>0, arf
0, atherwise.

Find the conditional probamlity density function of ¥ given X =+ (x >0) and the
correlation ceefficient between X and ¥ (21)

MS-12/32
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Q.18

(a) '
density function

Let X, X,, X, be iid. random variables with the probability

1+68x .
flxlg)=i"3 - <x«<l, -1<#&«<l,
0, otherwise,
Find the method of moments estimator {T') of 8 Let § = =X, +2X, be anpgther
estimator of 4. Find the efficiency of T relative to S. (12)

(b) Let X,,..,X, be independent random variables with X; having a N(8, 1/i)

distribution, #ek; i =1, .., n. Find the maximum likelihood estimator of 2. {9

MS-14/32

e ™

&
gcollegedunlaa
India’s largest Student Review Platform



MES-15/32

&
&collegedunlas
India’s largest Student Review Platform

e ™



Al

Q.20 fa) Consider the simple linear regression medel
vi=a+px +é&, i=1 .., n,

where £, ’s are i.i.d. random variables with mean 0 and variance oF, Suppose that
we have a data =set (xl,yl],-,,,{xn.:fn] with n =10, ZIf = 50, Z-'*'i = 41},
; :

Z:cf = o], Z y; =400 and Z:s:!- ¥ =400, Find the least squares estimates of
3 ; ]

e and #. Also find an unbiased estimate of o2, (12}

(b} let {1,2,3.4.5 8,7 8,9} be the set of observed values of a random sample from a

N Lu, IIFE) distribution, where both & and #° are unknown. Find a 95% confidence
interval for .

(You may take the value of .f5/6 as 0.9.) (9)

MS-16/32
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Q.21 Let X,, ., X beiid random variables with the probability density function

'1 -xfa
f[:::\ﬁ']ﬂﬁg , x=0, =10,
0, otherwise.

Find the power of the most powerful test for testing H,:8=1 against H, :#=2 nt the
level a = 0.08. (21}
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A

Q22 (2) Evaluate

; 1 1
hm | —~ ; 12
=0 | % x tanx il

(b) Let {a,]} .. be a sequence of real numbers such that ¢, =1 and lim &, =3. Find

N = o

the value of i a2, —all (9)

atl
riml
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Q.23 {a) Test for the convergence of the sernes

i{l—e‘”") In [1+1J. [12)
=1

H

(b} Determine whether the function

rI'i_II_JI-'i: 1
fla, p)=q2® +42 (x.7)= {0, 0),

Eﬂ, {:'::}r}: {ﬂ! ﬂ}:

is continuous at (0, 0). (4]

MS-22/3%
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.24 {a) Find the area of the smaller of the two regionz encloszed between
¥ 2
+>—=1 and =4, (12)
3 2 !

(b Ewaluate

_[e 1 dx dy ()
(b

MS.-24/32
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Solve the differential equation
(x+y+2}dy-(v+2}dx =0. {12)

Consider the linear transformation L : B —= R® given by
Liz, v, z)=lkx+y+z, xtkytz s +y+kz).

Find the matrix P asscciated with the above transformmeation with respect to the

standard basis. Further, find the values of £ for which P has zero as one of its eigen
values. (9}
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Space for rough work
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