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PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES
Exam Date : 07-Jun-2023 Batch : 15:00-18:00

Negative
Marks

Sr. | Client Question

No D Question Body and Alternatives Marks

Objective Question

1704001 - _ . . _ 20 050
A and B have in their collection, coins of Re. 1. Rs. 2, Rs. 5 and Rs. 10 in the ratio 3:2:2:1 and

4:3:2:1, respectively. The total number of coins with each of them is equal. If the value of coins
with A is Rs. 270/-, what is the value of the coins (in Rs) with B?

1.213
2. 240
3275
4, 282

el & U U WU H A SRB I U 13,25, 5%, 3R 103 & [Hdd HH: 3:2:2:1 3R
4:3:2:1 & 3FUId H T | Tl &1 Hol I D & U JAH g | ie A & Ryadl H1 Hid 270
¢, B & [Uadhl Bl HHd (3 H) fdha-l o2

1.213

2. 240

Al
A2
A3
A4

Objective Question

2704002 - _ ) . ) 20 0.50
It the speed of a train is increased by 20%, its travel time between two stations reduces by 2 hrs. If

its speed is decreased by 20%, the travel time increases by 3 hrs. What is the normal duration of
travel (in hrs)?

1.11.5

5]
—
5]
=

4. 14.0
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e U YA @1 Tid 20% §61 &1 ol dl &l AT & a1 39$1 A1 &l G 2 He °e Sl g
gie 3YDI 71T 20% HH B & S dl AT ST HHY 3 U ¢ STl ¢ | A1 H JH=d: fhdH
Y (del H) Tar g2

4. 14.0

jﬁl
A2
fx3
A4

Objective Question
3 704003 2.0 0.50

Person A tells the truth 30% of the times and B tells the truth 40% of the times, independently.
What is the minimum probability that they would contradict each other?

1.0.18

2.0.42

3.046

4.0.50

Udh Aiad A, 30% SR U didd] ¢ 3R Wdd U I Afdd B, 40% IR Id diadi g1 d &l
UhHGER BT WoA Hl, THD1 YAdH Uihdhdl fdha-i g2

1.0.18

2.042

3.046

Al
A2
A3

A4
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Objective Question
4 704004

Objective Question
5 704005

CSIR-NET June 2023

The standard deviation of data xy, x5, X3,..., X, is © (6 >0). Then the standard deviation of data

3xq+2, 3x5+2, 3x3+2,..., 3x, 12 is
1. 3g
2. a
3.3042
4. 90

SlIcl xy, x9, X3,..., X &I S [dde o (6 =0)| dd SICT 3x;+2, 3x5+2, 3x3+2...., 3x,+2 DI HIHAD
Jgd ©

Al
A2
A3

Ad

A device needs 4 batteries to run. Each battery runs for 2 days. If there are a total of 6 batteries
available, what is the maximum number of days for which the device can be run by strategically
replacing the batteries till all the batteries are completely drained of power?

1.2
2.3
3.4

4.5

U IUDHY & AT H 4 STl TP ¢ | U desi 2 fad Fadi g1 6 92l &1 I0HIdd
EU Y F5d PR IUB BI A dH [ 331 & o8 e <1 Iahdi ¢ ofd 9 b 31
Qi qofd: Y1 A 81 S

12

2.3
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Al

A2
A3
A4

Objective Question
6 704006 2.0 0.50

The difference of the squares of two distinct two-digit numbers with one being obtained by
reversing the digits of the other is always divisible by

1.4

2.6

3. 10

4. 11
&l GYD Gl 3Dl DI IS & arif B 3R, 51 U U T gl U & il &I Ieic B
SRT TR B, R gAn v 8. 98 ©

1.4

2.6

3. 10

4.11

Al
A2
A3
A4

Objective Question
7 704007 2.0 0.50

A person takes loan of Rs. 1,50,000 at a compound interest rate of 10% per annum. If the loan is
repaid at the end of the 3rd year, what is the total interest paid?

1. 45000

2. 82600

3. 94600

4. 49650
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Ueh Afa 1,50,000 T BT 0T Aeh gl SATS & 10% HicTay UR <l €1 MG 01 bl IR o i
I WR bl Fean S df o T =a1e 31l fdhar Sy

1. 45000

2. 82600
3. 94600

4. 49650

f“
fxz
A3
{&4

Objective Question

8 704008 i . . 20 050
The figure shows map of a field bounded by ABCDE. If AB and DE are perpendicular to AE, then

the perimeter of the field is

A 15Sm E
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Objective Question
9 704009
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<1 U &= 1 7a= faaTdT € S ABCDE ¥ URe< ©1 UG AE & @edd AB 2R DE ¢, 99 &
P ORI T

A 15Sm E

1. 70 |t
_7sHl

3

4,85l

Al
A2
A3

Ad

2.0 0.50
The ratio of ages of a mother and daughter is 14:1 at present. After four years. the ratio of their ages
will be 16:3. What was the age of mother when the daughter was born?
l.26
2.28

3. 30

4. 32

qdqr o U HIdT SR Gl 1 1Y 14:1 & Ud § ¢ 1 IR I8 U4, 391 3719 Bl 3T 16:3
BTN T o S0 o qHY ArdT i < favaeit i

1.26

2.28

Al
A2
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A3

A4

Objective Question
10704010 S . _ _ . _ _ 20 050
Five identical incompressible spheres of radius 1 unit are stacked in a pyramidal form as shown in

the figure. The height of the structure is

Top view

La2+yz

-2

-2+43
3. 2422/3
4.3

Pl Aol & Uid UTHTAM SRUTS Tie $1 U ¢ [IRIHS & U H 77 1 &= S8R
SR 8| 39 WA B Hdls ©

Top view

oY ey

L.2+v2

22443

3. 242423
4.3

Al
A2
A3

A4

Objective Question
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Objective Question

704012

CSIR-NET June 2023

In an assembly election, parties A, B, C, D and E won 30, 25, 20, 10 and 4 seats, respectively;
whereas independents won 9 seats. Based on this data, which of the following statements must be
INCORRECT?

1. No party has majority.

. A and C together can form the government.

-2

(¥ 8]

. A and D with the support of independents get the majority.

4. An MLA from E can become Chief Minister.

Uch fae= 9T & gH1dl § &all A, B, €, D. 3[R E 9 HHRL: 30, 25, 20, 10, 3R 4 ¥IH W fdog

g, Safe FAaferl 3 o I UR fasa urd 11 34 sfidaf & MR IR, FgfaRad # 3 e
&Y Teld BT

1. Tt ot 5 1 9gHd 181 3 |

2. A 3R ¢ B¢ R WBR &1 Jhdl ¢ |
3. A 3R D, (el & 91y fird ®R agHd urd ¢
4. E ®1 TS [qe10dh GEAHH a4 Ghdi g |

Al
A2
A3

A4
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The populations and gross domestic products (GDP) in billion USD of three countries A, B and C
in the years 2010 and 2020 are shown in the two figures below.

1,500 S § uY 3010
g:

1,400
1,200
1,000 -+
200
600

Population

400 +
200 -
D_

In terms of increase in per capita GDP from 2010-2020, their ranking from high to low is

1.A,B,C
2.B.A,C
3.B,C,A

4.C, A, B.

N Y2010
& mY2020
u
g
wr
—
=t
P~
o8 e
-1 ol
A B c

auf 2010 3R 2020 H dH S A, B, 3R ¢ BT THUS 3R, 3R 3ARST SleR T el 98

1675

J1G (GDP) $i &l Fal § Hid g mar g
1,600
1,400 3000 ——
1,200 - 1
E s 2500
£ 800 - prod
E. 04 0 1500
lg 400 1000
200 500
0 0

~ B Y2010
&
e~ mY2020
=5
5 3
ol
B o

2010 ¥ 2020 H Ufd afdd st # gfs & SO H, 39@1 3= d (9 9uil §

1.A,B,C
2.B,A,C
3.B,C,A

4. C, A, B.

Al
A2
A3

A4

[Downloaded from www.pkalika.in]




Page: [ 10] CSIR-NET June 2023

Objective Question

13704013 _ . 20 0.50
Consider the following paragraph:

THE ABILITY TO REASON ACCURATELY IS VERY IMPORTANT, AS IS THE ABILITY

TO COUNT. AS AN EXERCISE IN BOTH, LET US COUNT HOW MANY TIMES THE
LETTER “E” OCCURS IN THIS PARAGRAPH. THE CORRECT COUNTIS .

Which option when put in the blank in the above paragraph will make the final sentence
accurate?

1. SIXTEEN

2. SEVENTEEN

3. EIGHTEEN

4. NINETEEN

N N

afiad sw=ie R IR &Y

THE ABILITY TO REASON ACCURATELY IS VERY IMPORTANT, AS IS THE ABILITY
TO COUNT. AS AN EXERCISE IN BOTH, LET US COUNT HOW MANY TIMES THE
LETTER “E” OCCURS IN THIS PARAGRAPH. THE CORRECT COUNTIS .

U 3wia & Rad RIH H {64 fadhed &1 RgT sifdq a1a &1 TheH Hel &1 oo
1. SIXTEEN
2. SEVENTEEN

3. EIGHTEEN

4. NINETEEN
{\1
5\2
5\3
A4

Objective Question

14 704014 . _ 20 0.50
Two datasets A and B have the same mean. Which of the following MUST be true?

1. Sum of the observations in A = Sum of the observations in B.
2. Mean of the squares of the observations in A = Mean of the squares of the observations in B.

3. If the two datasets are combined, then the mean of the combined dataset = mean of A +~ mean
of B.

4. If the two datasets are combined, then the mean of the combined dataset = mean of A.
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3fips! & &l gl A 3R B & W10 GO g | FARGd T ¥ ST 1G9 =0 Y 9 gl
difg?

1. A S U&[OT &1 TN = B o &N 1 AT
2. A D UYUT & I &1 A1 = B & U&IUT & a¥lf &l J1e

3. 91 Sfidsi & GIHI G 1 YU B foran S, 7« WIS sfidhs! & YHg ST HIH = A
@I A + B B HIH

4.71¢ b sl & Sl GHgl &1 Yoo B o1l S, ad YAiford sfihgl & YHg HI A = A
@A

f&l
A2
fxs
{&4

Objective Question

15 704015 2.0 0.50
In a meeting of 45 people, there are 40 people who know one another and the remaining know no

one. People who know each other only hug, whereas those who do not know each other only shake
hands. How many handshakes occur in this meeting?

1223
2.10
3.210
4. 200

45 TN B U S H, 40 T ThGHR Pl ST € IR 2N fohafl I Hi 76T SId 81 51 i
UHGHR Bl WMd ¢, dad Td [9ed o, Sl il UhguR @ 8! o g dad g1y Herd g1 39
dodh | T g1y-firer gid g2

|.:223

2.10

Al
A2

A3
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A4

Objective Question

16 704016 o o 20 050
In a group of 7 people, 4 have exactly one sibling and 3 have exactly two siblings. Two people

selected at random from the group, what is the probability that they are NOT siblings?

1.5/21

L

2.16/21
3.3/7
4. 4/7

Udh YU 51T 7 @ 8, 4 & b Uh UgIe 8 MR 3 & 3idh <l Yglex ¢ Y9 ¥ dlefadd ¥4
U 9fd &l ATl D1 o1 Wil § i d Ugler gl g2

Al
fxz
fx3
A4

Objective Question

17 704017 2.0 0.50
On a spherical globe of radius 10 units, the distance between A and B is 25 units. If it is uniformly

expanded to a globe of radius 50 units, the distance between them in the same units would be

]
2
Lh
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Objective Question
18 704018

CSIR-NET June 2023
U 10 3PS (501 P DR Tellel IR A 3R B & sl &1 G 25 3PT5 ¢ AMG 3H THEUA I
50 T oAl & Taild H [T fobar i1l 8. 351 Sbiedl § 37 (A IR B &) ofld &l gl
il

4. 625

Al
A2
A3

A4

2.0 0.50
An appropriate diagram to depict the relationships between the categories INSECTS, BIRDS,

EXTINCT ANIMALS and PEACOCKS is

A. B
C D
1. A
2
3.C
4.D
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Objective Question
19 704019

CSIR-NET June 2023

SISl uler!, faged SHaR! SR ARI & YHgl & did Yaitl Jd1dl Ueb S 3R §

30

4.D

Al
A2
A3

Ad

2.0 0.50

A boy can escape through a window of size at least 4 feet. The 28 windows of a house are of sizes
2, 3,4 or 5 feet and their numbers are proportional to their sizes. The number of windows available
for the boy to escape through is

1.2
2.9
3. 10

4. 18

U AGPI HU-Y-HH Udh 4 T bl RIS Y Fbed U Hebdl g1 TR Dl 28 Ragfhai & A 2,
3,4, 3R 5 e § 3R D! Y= I9d 1Y & AU § | TSd & et Havd Ui & fag
Iuds sl of de g

1.2
2.9

310

Al
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A2

A3
A4

Objective Question

20 704020 2.0 050
In an examination containing 10 questions, each correct answer is awarded 2 marks. each incorrect

answer is awarded —1 and each unattempted question is awarded zero. Which of the following
CANNOT be a possible score in the examination?

1=9
2.7
317

4. 19

U 10 T4l &1 T4 H Udd ol SR & {00 2 3fd fAU &ITd €, Uedleh Teld 3k o fau —1 3fd
31 Il 8, SR Ui SIS 70 Y o feu = &1 oIl g1 uRien o fHafarad @ 9 S
HyTfad Urtdich g1 g1 Fbdl o?

1.=9

2.7

3.17

4. 19

f&l
fxz
A3
A4

Objective Question
21 704021 3.0 0.75

Suppose S is an infinite set. Assuming that the axiom of choice holds, which of the
following is true?

1. §isin bijection with the set of rational numbers.

2.  Sisin bijection with the set of real numbers.

3. Sisin bijection with § X S.

4,  Sisin bijection with the power set of S.
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A 6 S TP AT =TT ¥ T AT 30 6 TU F1 SPET (axiom of

choice) 9T &, e & @ la @1 Ic7 ¥

1. 5 ORAT FEIIHT & FHATTT & TY Thehl H=OEA A Bl

2. 5 grEafas TEWHT & THTTT & AT THel JTOGT H &
3. SxS &% WY S Thir Aok A &

4. S U TWHTIT (power set) & TTT S THehl HToGA H &l

Al
A2
fx3
A4

Objective Question

22 704022 3.0 0.75
Consider the series ¥<_, a,,, where a,, = (—1)™"}(3/n + 1 — y/n). Which of the

following statements is true?

1. The series is divergent.

2 The series is convergent.

3.  The series is conditionally convergent.
4 The series is absolutely convergent.

Aot ¥ a,, W AOR & T a, = ()" (Vn+ 1 -+Vn) & & aod=i &
# BT T T &

1. Soft yoardr (divergent) %I

2. Soft afFrad (convergent) %l

3.  2oft AT (conditionally) JFFARY T
4. Aoff uH (absolutely) AfFard &I

Al
A2
A3

A4

Objective Question
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24 1704024

CSIR-NET June 2023

3.0
Letx,y € [0,1] be such that x = y. Which of the following statements is true for every

e > 07?7

1.  There exists a positive integer N such that |x — y| < 2"¢ for every integer
n=N.

2. There exists a positive integer N such that 2"¢ < |x —
n=N.

3. There exists a positive integer N such that |[x — y| < 277
n=N.

4, For every positive integer N, |[x — y| < 27"¢ for some integer n = N.

A P x,ye0lTH TR TEFr=y I A Aol @ aaaa W
e>0 & fomw m=m ¥

UET PIE UedTcaih QUi N § fF W Wi n > N BT [x — y| < 27¢
UET IS UATCHD QU N & o & QUih n = N & foIw 27e < |x — y|
mﬁéWTﬁ?N%ﬁFR@ﬁEnzN$ﬁﬂ|x—y|<2_ne
T GATcAT QUi N fom, fRlt ot n= N FfRT x—y| <27

y| for every integer

€ for every integer

=W e

3.0
Which of the following assertions is correct?

(= 1]“29)

1. limsup e™C = )>1.
n

(nrr +{ 'l) e?

) does not exist.

nm4+(-1)"2e
)

. 1
2. lime ™
n

3. liminf e <.
mn

nm +( 1]"'l 2

4. lime™¢ ) does not exist.

n

T # ¥ FiF a1 aaae ¥ ¥

nm+(—1)"ze.

1. limsup €0 = ?>1

2 lirllnelog(MH 1]‘;) FfEaca & & &

3. lirlln inf eSin(%nl)nze} < T

4, lim e™nC m:2+( 1J = —m ) fedca # Frﬁ' ?:]:I
n

Al
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25

26

Objective Question

704025

Objective Question

704026

CSIR-NET June 2023
A2

A3

A4

How many real roots does the polynomial x* + 3x — 2023 have? 30073
1 0
2. 1
3. 2
4. 3
agUE x> + 3x — 2023 & fohder arEafas IqT ¢ 2
1. 0
2. 1
3. 2
4, 3
o
1
.,
2
My
3
fa
4
3.0 0.75

Which one of the following functions is uniformly continuous on the interval (0,1)?
1. f(x)= sini

2. f(x)=e U~

3. flx)= excosJ—lc

4. f(x) = cosx cos%
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Objective Question
27 704027

Objective Question
28 704028

. . ) CSIR-NET June 2023
R (0,1) R &5 Foldr & § Pl T Th-TAAT: Had &7

1 f(x)=sin;

2. f(x)=e Y¥*

3. f(x) =e*cos:

4. f(x) = cosx cosg

Al
A2
A3

Ad

Let! = 1 be a positive integer. What is the dimension of the R-vector space of all i

polynomials in two variables over R having a total degree of at most [?
1. I+1

2. UI-1)

3. l(+1)/2

4. (A+D{I+2)/2

A 5 1= 1 T YT QU &1 R W Fof ATAFIH | O (degree) aTel FHY
fe=r aguel #1 R-wiew AT H o F

1. 1+1

2. I1-1)

3. I(l+1)/2

4. (I+1)(1+2)/2

Al
A2
A3

A4

3.0 0.75
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Let T be a linear operator on R2. Let f(X) € R[X] denote its characteristic

polynomial. Consider the following statements.

(a). SupposeT is non-zero and 0 is an eigen value of T. If we write f(X) = Xg(X) in
R[X], then the linear operator g(T) is zero.

(b). Suppose 0 is an eigenvalue of T with at least two linearly independent eigen
vectors. If we write f(X) = Xg(X) in R[X], then the linear operator g(T) is zero.

Which of the following is true?
1. Both (a) and (b) are true.
2.  Both (a) and (b) are false.
3.  (a)istrue and (b) is false.
4.  (a)is false and (b) is true.

A F R? W T &P HPRSF (linear operator) &1 A &F f(X) € R[X] ZHHT
HfFaerfrr ague %1 o godedt AR &t

(a). & TF TQ@?I'{ & dUT Tl Th ATHALOMR AT (eigen value) 0 &1 IS
& RX] # f(X) = xg(X) ford, at I&s daRa g(T) W §

(b). A foF T U VA0 719 0 § o @d FH & FA o T w=@a7
(linearly independent) 3if&arerfores @fger &1 afg &7 R(x] &
f(X) = Xg(x) Tor@ ar e §RE g(7) I T

IGEG I I EC TG I iy

1. (a) dT (b) ST TT I
2. (a) @YT (b) ST 3T &l
3. (a) @I & TUT (b) 3FT €I
4. () IHCT TIAT (b) T &
A
1
A2,
2
"
3
Ay
4
Objective Question
29 704029 3.0 0.75
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Let A be a 3 X 3 matrix with real entries. Which of the following assertions is FALSE?

1. A must have a real eigenvalue.
2. Ifthe determinant of A is 0, then 0 is an eigenvalue of A.
3.  Ifthe determinant of 4 is negative and 3 is an eigenvalue of 4, then A must have

three real eigenvalues.

4.  Ifthe determinant of A is positive and 3 is an eigenvalue of 4, then A must have
three real eigenvalues.

AP arediae ufafEat arelt 3 x 3 3egg 7| @ & ¥ #la @1 godey 3w

%7

1. A P IIEdiae ATHeTOrs A = & e

2. Ufg AT ARIUE 0 &, dd A & Tk AR A 0 Bl

3. Ufg A®T ARG FUMcHS & AT A BT T FTHALOIE AA3 &, dd A &
da areafas AfFaeioe e et &

4. ATE AT ORIOTF YACHT &, IUT A & Th FTHAGT0F 719 3 &, I 4
& o arEataes AR AT 2Er &

Al
fxz
A3
{&4

Objective Question
30 704030 3.0 0.75

Let A be a 3 X 3 real matrix whose characteristic polynomial p(T) is divisible by T2.
Which of the following statements is true?

1. The eigenspace of A for the eigenvalue 0 is two-dimensional.

2.  All the eigenvalues of A are real.

3. A*=0.

4.  Ais diagonalizable.

A 6 A ek 3x 3 areafas ufafEdr aren smeyg ¥ orwe fHwsiten ague
p(ME I T2 § 7T ¢ T aoadent & & olF @1 g3 &

1.  HfIreOrs A 0 & forw 4 & 3y gafe fo-fosfa &
2. A & g FfAaefOre A9 aedfas €

3. A%=0.

4. A foeoE (diagonalizable) %I

Al
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A2
A3

A4

Objective Question
31 704031 3.0

Letx = (xy,-+,x,) and v = (¥4, -+, ¥,) denote vectors in R" for a fixed n = 2. Which 7
of the following defines an inner product on R™?
1 ¥y =214y
2. (xy) =3 (x+y)
3. (x,y) = ?:1}'3 X ¥j
4. (x,y) = X1 % Ynojr1
A T fr AR nz2 FRT R & x = (xp, -+, %) TAT y = (yq,+, W) G
gfeal &1 Awla sa ﬁmﬁ@ﬁﬁmﬁnmmﬁmﬁ(inner
product) TRRG &=ar &2
L {oy) =Xl
2. (x,¥) = Eﬁr:l(xzz + yj?)
3. (x,y) = Z?=1f3 X Vi
4. () =Xi1% Yajir
Ay
1
o
2
.
3
My
4
Objective Question
32704032 30 075

[Downloaded from www.pkalika.in]



Page: [ 23] CSIR-NET June 2023

Consider the quadratic form @Q(x, v, z) associated to the matrix

1 1 0
1 1 0|

0 0 -2

B =

Let

a
S= {[b] ER3|Q(a,b,c)= 0}.
c
Which of the following statements is FALSE?

The intersection of § with the xy-plane is a line.
The intersection of § with the xz-plane is an ellipse.
5 is the union of two planes.

@ is a degenerate quadratic form.

o= 37Tegg ¥ @euy fEid ®U (quadratic form) Q(x,y,z) W R &

1 1 0
1 1 0|

0 0 -2

e

B =

A 5

a
S= {H € R® | Q(a,b,c) = 0}.
[

A gadedl # | P T 30T &

1. S T xy- AT & Y FATATS T @M 3
2. S W xz- GAAS & TIY HAATS TP GHgd &l
3. S&l HAdAl & HiedAdd gl

4. (QU® Uy TEuid ®U F

Objective Question
33 1704033 3.0 0.75

Let f(z) = exp(z + i], z € C\{0). The residue of f atz = 0 is

w 1
Zizo (I+1)!
w 1
Zizo 1{+1)

. 1

Bowop P

T
1=0 (12411

[Downloaded from www.pkalika.in]



Page: [ 24]

Objective Question
34 704034

Objective Question
35 704035

A 6 f(2) = exp(z +2),z € C\{0}.TF f & z =0 AW ¥

1. Eioﬁ

2 Tlojors

3. Zio@

4. Eﬁoﬁ
ALy
1
A2
2
A3 3
3
Ma
4

Let f be an entire function that satisfies |f(z)| < e forall z = x + iy € C, where
x,y € R. Which of the following statements is true?

f(z) = ce " for some ¢ € C with |¢| = 1.

f(z) = ce'® for some ¢ € Cwith |¢] < 1.

f(z) = e “Z for some ¢ € Cwith |c| < 1.

f(z) = e for some c € Cwith |c| < 1.

A 5 0@ G99 NANF Gaad T ST |f@)| =TT @A z=x+iyEC, T
x,y ER, & T d@gse axar ¥ B godeat & ¥ @la a1 gedg a7 ¥

oW NE

1. f(@)=ceZFSceC & oW F@|c| = 1
2. f(@)=ce”FS ceC & W FFc| = 1.
3. f(2)=e PO c€ & UTH |c| = 1.

4. f(2)=e“FT c€ FATHF |c| = 1.

Al
A2
A3

Ad
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Consider the function f defined by f(z) = ' forz € C suchthat1—z —z2 = 0.

1-z—z2

Which of the following statements is true?

1. f is an entire function.

2.  f hasasimplepoleatz = 0.

3.  f hasa Taylor series expansion f(z) = Yn—p @, 2", where coefficients a,, are
recursively defined as follows: ay = 1,a; = 0 and a,;;3; = a, + a,44 forn = 0.

4. f has a Taylor series expansion f(z) = Yo, a, 2", where coefficients a,, are

recursively defined as follows: ay = 1,a; = 1 and a,;3; = a, + a,44 forn = 0.

WzeCfm1-z-2220 8 & BT f(2) = ——; TN RIAT Foad f W

foraR | A godal & ¥ 39 a1 I7 ¥

1. fHaT difte waa §1

2. f@ z=0 W THUT Fdde (simple pole) &l

3. f@l ¢erR Ao REaR f(2) = 3% a, z" & SI& Ui a,, n=0 &
ag=1,a;, =0 T apyp = ay + apy; D e FeRadr ®9 & gRaAfa frar
gl

4. f@r TR AU AR f(2) = T2 0a, 2" &, & qOID a,, n=0 &
ag=1,a; =1 AU ayyy = ay + apy, P a8 GERTar ¥ & oRafa fear
gl

Al
fxz
A3
fM

Objective Question

36 704036 - . o ) 30 075
Let C be the positively oriented circle in the complex plane of radius 3 centered at the

origin. What is the value of the integral

J‘ dz 9
€ zZ(eZ—e~2)"

im/12
—im /12
in/6
—in/6

BwN e
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A 6 |iFAs §Ad #, (U gacHS T/ ARfaeaEd goa ¥ S AA g

W Hfgad va B=ar 3@ ¢ 99 GAGAS

f dz
c 22(82 _ e—z)

&1 FIT AT §°?

iw/12
—im /12
in/6
—in/6

W

Al
fxz
A3
fx4

Objective Question

37 704037 . _ . . 3.0 075
Which of the following equations can occur as the class equation of a group of order

107

1. 10=14+1+--+4+1(10-times).
2. 10=1+1+2+2+2+2
3. 10=14+14+1+2+45.

4, 10=1+2+3+4.

T # @ Pig o FHGOT HIfE (order) 10 & TRET THE & FoIrd FHIHIOT

(class equation ) & Hehal &2
1. 10=1+1++1(10-9R).
2. 10=14+1+2+2+2+42.
3. 10=1+14+1+2+5.
4, 10=14+2+3+4.
Ay
1
A2
2
A3
3
Ay
4
Objective Question
38 [704038 30 (075
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The number of solutions of the equation x? = 1 in the ring Z/105Z is

1. 0
2. 2
3. 4
4 8
JIT Z/105Z H, FHGROT 22 =1 & Tl I TE&IT &
1. 0
2. 2
3. 4
4 8
1
2
Ay
3
Ay
4

Objective Question

39 [704039 ) ) 3.0 075
Letp be a prime number. Let G be a group such that for each g € G there exists an

n € N such that gpﬂ = 1. Which of the following statements is FALSE?

If |G| = p®, then G has a subgroup of index p~.
If |G| = p®, then G has at least five normal subgroups.
Center of G can be infinite.

oW N

There exists G with |G| = p® such that G has exactly six normal subgroups.

A 5 p JHT T &1 G H T THE A fob Ucdd g €6 & folg Teh 4T
nENE & g?" =1 ¥ Fea godeal & F @l a1 3\ 2

1. TG |G| =pb, TF G T p? FAHiH aTel STTIE &
2. TG |G|=p% AT G F FH T FH 5 UAHARCT 3UHHE &
3. G ey HAd & bl © |
4. AT G & To@s O |G = pf, 39 UBR 5 ¢ & IUTY 6 UATHIEY
IUTIE B
1
2

A3
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A4

Objective Question

40 704040 _ . . _ o 30 075
Consider R with the usual topology. Which of the following assertions is correct?
1.  Afinite set containing 33 elements has at least 3 different Hausdorff topologies.

2.  LetX be a non-empty finite set with a Hausdorff topology. Consider X X X with
the product topology. Then, every function f: X X X — R is continuous.

3.  LetX be a discrete topological space having infinitely many elements. Let
f: R — X be a continuous function and g: X — R be any non-constant
function. Then the range of g © f contains at least 2 elements.

4. Ifanon-empty metric space X has a finite dense subset, then there exists a
discontinuous function f: X — R.

FIUROT U & 71y R fer fifem @ & o9 a1 aogwg 88 &7

1. 33 3g¥al ard T uRfAd ag=ag ff &7 § FA 3 ea a2t
FITEATTAT (topologies) I

2. X @ FEesis giedfa aren sfea oRfFa Fa=ag AA1 X x X W
oTe HiEeAfa & Y AR FY @ | Bad f:X x X > R §ad &

3. & fF x TF Ida agal aren Rged atyfas @A & A7 5
f:R— XHdd B d2dT g:X - R H12 A JT9 B &1 adF go f @
S (range )& &F W &F 2 9dd §

4. Ifg e 3t e wafe x & oRfee ooa suaaE &, @9 %
AT BT f:X — R & HAieaea I

Al
A2
fx3
fM

Objective Question

41 704041 3.0 (075
Let f: R? — R be a locally Lipschitz function. Consider the initial value problem

x= f(t, x]J x(tﬂ) = Xp

for (ty, xp) € R2. Suppose that J(t,, x,) represents the maximal interval of existence
for the initial value problem. Which of the following statements is true?

1. J(tg,x) =R

2. J(ty,xp) is an open set.

3. J(ty,xp) is a closed set.

4.  J(tg, xq) could be an empty set.
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#AA 5 f:R? - R UG ules vaa ¥ B uRe @9 g@e |

R &Y

x= f(t, x]J x(tﬂ) = Xp

ST (tg,xp) ER? & forw 1 & 5 J(t,, %) IRTHF AT ToAETT & Fow
HTRIFaH Fedca T & T Toaeai A T AT T ITT

1. J(te %) = R

2. J(to, %) Teh Tgead T==T %I

3. J(to, %) T Hgcd FH=IT |

4. J(to,xo) R A= & HeheT €

Objective Question

42704042 . . o . 3.0 075
Suppose x(t) is the solution of the following initial value problem in R?

5 4

x=Ax, x(0)=x, where A=[1 5l

Which of the following statements is true?

1. x(t) is a bounded solution for some x; # 0.
2. e ®|x(t)] > 0ast — o, forall x, # 0.
3. e |x(t)| » wast — oo, forall x, # 0.

4. e 1%%x(t)] = Oast — oo, forall x, # 0.

A TF R? # x(r) Ao URTHS AT THEAT & & &
i=Ax, x(0)=x, oT& A:ﬁ ‘;’]
A d T T ardg T ¢ 2

o x, = 0% o, x(t) thag & &

Fdx, # 0h T, e € |x(t)| > 0 FT-ANH t > o
T xy # 0F AT, e t|x ()| - o0 FAV-I/ ¢ —»
Fdx, = 0F AT, e 1% |x(¢)] » 0 JAT-INT ¢t — o0

T
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A4

Objective Question

43 704043 3.0 075
Let u(x, y) be the solution of the Cauchy problem

uuy, +u, =0, x€R y=0,
u(x,0) =x =x€ER

Which of the following is the value of u(2,3)?

2
3

1/2
1/3

Hﬁﬁ?u(x,yjﬁﬁ'ﬁ?ﬁ%ﬁ%ﬁ%

e

Ully + Uy =0 x€eR y=0,
u(x,0) =x =x€ER

Teafoag & & BT w(2,3) &1 79 &2

2
3

1/2
1/3

e

Objective Question

44 1704044 . 3.0 0.75
Let u(x, t) be the solution of

Upp — U = 0O, O0<x<2,t>=0,
u(0,) =0 = u(27rn), Yt>=0,
u(x,0) = sin(mx) + 2sin(Znx), 0=x <2,
wu(x,0) = 0, 0=x=<2

Which of the following is true?

u(1,1) = —1.
u(1/2,1) = 0.
u(1/2,2) = 1L
u(1/2,1/2) = m.

oW e
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A 5 u(x,t) BFT o1 2 &

Ut — Uy = 0, 0<x<2,t>=0,
w(0,t) =0 = u(2,1), Vit=0,
u(x,0) = sin(mx) + 2sin(2Zrx), 0=x =<2,
u(x,0) = 0, 0=x=2.

TFT # ¥ FlF I g 7

1. w(ll)=-1.
2. w(1/2,1) = 0.
3. w(1/22) =1.
4. w(1/21/2) =m.
Al
1
A2,
2
A3
3
Aty
4

Objective Question

45 1704045 3.0 0.75
Which of the following values of a, b, ¢ and d will produce a quadrature formula

J’ f()dx ~af(—1) + bf(1) + cf'(—1) +df'(1)
-1

that has degree of precision 3?

1 a=1b=1c=>d=-1

3 3
2 a=-1b=1c==d=—=
3 3

3 a:Lb:Lc:—ndzg
4 a=1b=-1c==d=—=
3 3
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a,b,cTAT d & AFATIEd & T BT § AT o SFPed TF S9N

1
f f)dx ~af (=1) + bf (1) + cf'(=1) +df'(1)
-1
foreehr aRigrear #r #ife 3 ¥2

1. a=1b=1c=~d=—=
3 3
2. a=-1,b=1c=2,d=—=
3 3
3. a=1b=1c=—--d="=
3 3
4, a=1b=-1lc=2d=-2
3 3
Al
1
A2,
2
A3 5
3
Ay
4

Objective Question

46 704046 3.0 0.75
Consider the variational problem (P)

1
Jy(x)) = J [D)*=vylyly" +xyldx, y(0)=0, y(1) =0.
1]

Which of the following statements is correct?

1. (P) has no stationary function (extremal).

2.y = 0is the only stationary function (extremal) for (P).

3. (P) has a unique stationary function (extremal) y not identically equal to 0.
4, (P) has infinitely many stationary functions (extremal).

e famor gaew (P) W faar &t

1
J(v(x) =f [ —ylyl ¥ +xy]dx, y(0)=0, y(1) =0.
1]
o gadedi A A dlg W @& & 2

(P) &1 IS T Hedal (TRHA) LT T
(P)FTATy = 0TH AT T Telel (TLA) B

(P) & fow ta 3T wTeu o (TA) y & 0 & TAUHA T B
(P) & 3ecd: 9g &Y Ford (WA) §

T

Al

A2
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A3

Ay
4
Objective Question
47 704047 . . . 3.0 0.75
For the unknown y: [0,1] — R, consider the following two-point boundary value
problem:

{y"(x) t2y(x) =0  forx€(0,),
y(0) =y()=0.

It is given that the above boundary value problem corresponds to the following
integral equation:

yv(x) =2 J’IK (x,t)v(t) de for x € [0,1].
0

Which of the following is the kernel K(x, t)?

t(1—x) fort < x
x(1—t) fort = x

1. K(xt) :{

2(1—35) fort < x

2. K(xt
(xt)= x2(1 - fort > x

3. K(un) {\f_[l—x) fort < x
Vx(1—1) fort > x

Vi3 (1 —x) fort <x
t Kxo= \f—(l—t] fort = x
3= y:[0,1] - R & fom, oz f&-fog #em aa g@e @ fer &Y

{y”(x) +2y(x) =0 for x € (0,1),
y(0) =y()=0.

TE Rar ¥ 5 3w & 9 A A e e A §HOT & Hed
#E

1
y(x) = 2 f K, ty@de xelo1]dfom
0
[ & i @ 3 k(& 0) B2

1 K(x’t)z{t(l—ﬂ t<x FfaT

x(1-1) t >x & fow
S TR
eoff o
w5670 (e

Al
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Objective Question
48 704048

Objective Question
49 704049

A2
A3
A4

Consider the constants a and b such that the following generalized coordinate
transformation from (p, ¢) to (P, Q) is canonical
Q =pq“™, P=gq"

What are the values of @ and b?

1. a=-1,b=0
2. a=-1,b=1
3. a=15b=0

4. a=1b=-1

Admet ¢ AT b W 27 R f=ar fifew &F (p.q) & (P, Q) W T
ugAEApd A suraRor fafga &
Q =pq@d, P=q".

a dYT b & AT FIT §2

1. a=-1b=0
2. a=-1b=1
3. a=1b=0
4 a=1b=-1
Al

1
A2,

2
A3

3
Aty

4

If f(x) is a probability density on the real line, then which of the following is NOT a
valid probability density?

1 flx+1)

2 f(2x)

3. 2f(2x—1)
4. 3x%f(x?)

[Downloaded from www.pkalika.in]

CSIR-NET June 2023

3.0 0.75

3.0 0.75




Page: [ 35]

Objective Question
50 704050

T areafas 3@ W f(x) B Uidedr gaca § af @ & F @l a1 du
wIflehdT Uaca 781 2

flx+1)
f(2x)
2f(2x — 1)
3x*f(x*)

W N

Which of the following is a valid cumulative distribution function?

2; ifx <0,
1. F(x)=
2tact ifx=0
3+x2
2+lx2 ifx <0,
2. Fx)=
24t ifx=0
3+2x2
— if x < 0,
3. F(x)=
2cus(xj:-x fr=0
44x
rlxz ifx <0,
4. F(x)= 2
2 ifx =0
4+x2

AT # ¥ Bl 91 S th 3 TR dea &7

— afe x <0,
1. F(x)={2"
2+4x* 'ﬂﬁ >0
F+x? r=
E - afg x < 0,
2 F =437
X
—= FRx=>0

L ~ Iy <0,
3 F(x) = §+|;(x}+x‘
o FfEx=0
2+x‘ afgx <o,
S P x>0
442 -
Al
1
A2 5
2
As
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A4

Objective Question

51 |704051 3.0 075
Let {€,: n = 1} represent the results of independent rolls of a dice with probability of

the face i turning up being p; > 0 fori = 1,2,...,6 and Y,°_, p; = 1. Let {X,;:n = 0} be
the Markov chain on the state space {1,2, ...,6} where X,, = max{e,, €5, ..., €541} Then,
lim, . P(X, = 4|X; = 3) equals

1 Py

2. 1

3. 1—p;
4 0

A &6 {e,:n = 1), UTH & TIGT T & b S W, TAE | & FU S B
WS p;, >0 S W AT i=12,..6 WM Yo, p, =1 % B

Tl RO adrdar &1 A 6 (X,:n = 0} 3TEAT ATE (1,2, ...,6) T ABE
HET & ST X, = max{e;, €, ..., €n41) &, OF lim, o P(X, = 4|X, =3) @ &
WeR ¢

1 py
2. 1

Al
A2
fx3
fM

Objective Question

52 1704052 1 3.0 0.75
Let X;, X5, X5 and X, be independent and identically distributed Bernoulli(;) random

variables. Let X1, X(2), X(3) and X4, denote the corresponding order statistics. Which
of the following is true?

1. X(1) and X(4) are independent.
2. Expectation of X(,, is %

3. Variance of X isi.
(2) P g

4. X(4) is a degenerate random variable.
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#A 6 x,, X, X, AU X, TOGET TAT WA FHAATEA FR(;) ACTOD W | A

[EZ X1y, X(2), X(z) AU X4y dGFHR I A AITETHT g2 €1 & & § @i
| T &7

1 Xq@U Xy TT&T E

2. Xp @ vemm S ¥

3. Xy TETOT - ¥

4. Xy Td IUHTE Aeod N B

Al
{xz
5x3
A4

Objective Question

53 704053 . . ) . . ) 3.0 0.75
Consider the random sample {3,6,9} of size 3 from a normal distribution with mean

i € (—o0,5] and variance 1. Then the maximum likelihood estimate of u is

1

L WS

2.
3.
4

UHEATET d¢d & & AT p € (—00,5] dAT UFIOT 1 dTed AR 3 & Aeesd
ufaed 3,69} W fER Y aF p & 3IFad FAREr 3Fad (maximum

likelihood estimate) &

1. 6
2. 5
3. 3
4. 9
ALy
1
A2
2
A3
3
Ay
4
Objective Question
54 704054 3.0 0.75
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Let X be a Poisson random variable with mean A. Which of the following parametric
function is not estimable?

1. A1
2. A

3. A%
4. et

A 5 X, A #1eT aren w@rEr InRes W 3 T & @ wlF o1 uafoe waa
HThoATT T8l &2

oW =
f.
a

Objective Question

55 704055 3.0 0.75
Suppose X4, X5, ..., X, are independently and identically distributed N (8, 1) random

variables, for 8 € R. Suppose X = n~ 1 X, X, denotes the sample mean and let
to.975.n—1 denote the 0.975-quantile of a Student's-t distribution with n — 1 degrees of

freedom. Which of the following statements is true for the following interval
= 1
X ttorsn-177
v
1.  Theinterval is a confidence interval for 6 with confidence level of exactly 0.95.

2.  Theinterval is a confidence interval for 6 with confidence level being less than

0.95.

3.  Theinterval is a confidence interval for & with confidence level being more than
0.95.

4.  The interval is not a confidence interval.

ad & feR & U XX, .. X T@dd ®T & dUT FO9AT gHEfeT N(6,1)
o WE 7 &F f=n'YL, X, URCAI AT WA & T togrsns
et udaor & 0.975 R gufar & Sadr o — 1 wadsa aife €1 @
3ierrel & forw R aoaedt # @ i @ oad

X"__t.‘}?ﬁ.n—l% ?
1.  Ig 3dUa guUrEy 0.95 faeareadr ¥R & @y 0 & forv faearsmar
R Bl
2. IS 3IdUA 6 & 0.95 ¥ wA Fayaremar T aren fearegarn g B

3. g HaUe 0 @7 0.95 U 33 favareaar o aren faearegan e
gl

4. Ig U TErEgdr Hadre A6 &
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Al

A2

A3

A4

Objective Question

56 704056 3.0 0.75

Let X, ..., X7 and V;, ..., ¥5 be two random samples drawn independently from two
populations with continuous CDFs F and G respectively. Consider the Wald-
Wolfowitz run test in the context of the following two sample testing problems:
Hy:F(x) = G(x) ¥V x vs. H;: F(x) # G(x) for some x. If the random variable R denotes
the total number of runs in the combined ordered arrangement of the two given
samples, then which of the following is true?

L Pyy(R=6)=—= Py (R=9)=—
2. Py (R=6)= % Pyy(R=9) = —.
3. Py(R=6)=—" Py (R=9)=—
4. Py (R=6)= % Pyy(R=9) = —.

A BF X, .., X, AT V,, ..., Yo SHAA: Tdd CDFs dATel & ATEAT F dAT 6 &
Taaq 70 ¥ @ v o aefeow ufaget €1 e or ufage oderor gae
& HeH H Tres-gedifacd & TI&0T W R & : Hy:F(x) = G(x) V x vs.
Hy:F(x) % G(x), fopd x & form| 3fg aefRes = R @2 79 g ufagelt &
TgFd FiAE Oeard & ol T (runs) H T & dF e & F Sl @1 G

&2
1. Py(R=6)= PHD(R =9)=—
15
21 28
3. Py(R=6)=—Py(R=9) ==
4. Py (R=6)= PHD (R=9) = 286.
Al
1
A2,
2
A3 5
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Objective Question
57 704057

Objective Question
58 704058

A4

Consider the simple linear regression model ¥; = fx; + ¢;, fori = 1, ..., n; where
E(e;) = 0,Cov(e;, ) = 0 if i # k and Var(e;) = x?o2. The best linear unbiased
estimator of §§ is:

T
1 Tioy Vix;
b .2
PR
1
2 Ef:lyi
- T .
i=1%i
1 Y;
3. —yn 1
nzt—lx[_
4 lon Y
’ n <=1 x2

i=1,..,n & 0T ITYF FATHIUT AT Y, = fx; +¢; W @R B, oT&
E(e;) =0, Cov(e;e,) = 0, ofg i =k gur Var(e;) =x1-20'2 ?E, ar B T HINTS

FATHaT s e &

E?:lyfxi
‘;_‘!::le_Z
Il
E‘:'lei
lan Vi
p =1y,
1

n
4 i

¥ixi

xf
Al
A2

A3

Ad
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Suppose X = (X;, X5, X5, X;)T has a multivariate normal N, (0,1, ® Z), where I, is the

2 ¥ 2 identity matrix, ) is the Kronecker product, and £ = [_21 _21} Define

X, X
Z = (Xl ¥ ) and @ = ((Qy)) = ZTZ. Suppose y2 denotes a chi-square random

variate with n degrees of freedom, and W, (n, ) denotes a Wishart distribution of
order m with parameters n and Z. The distribution of (Qq1 + Q12 + @21 + @53) is

1. Wi(2,2)
2. Wi(1,2)
3. Wi(21)
4, 2y2

A fF X = (X, X, X5, X,)7 1 9g=R GHAET N, (0,1, ® %) &, & I,
mzxzm%@aﬁﬁﬁmﬁ,amzz[i ;1]%|
ufkeiT #Y 75 Z = (1 ;’:) a @ =((,)=2"z¥% @ R 4} w@TE
PIE n dTAT FE-TI7 ARTTSE TG, TA W, (n,2) Ul n Td £ & T m
Fife & IME TeaT &1 (Quy + Q1z + Qo1 + Qp) T TEA &

1. Wi(2,2)
2. Wi(L,2)
3. Wi(2,1)

4. 242
fM
fAZ
f\3
fx4

Objective Question

59 704059 r o S _ r 30 075
Let X = (X, X;)" follow a bivariate normal distribution with mean vector (0,0)" and

covariance matrix X such that
5 =3
£=2 Lol

The mean vector and covariance matrix of ¥ = (X;,5 — 2X,)7 are

L (G5 ol
2 ()L ol
(55 2ol
+ ()¢ sol
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A F X = (X, X,)" O UHIAET dea &1 UTdd &idl § Saieh ATeT AGer

(0,0)7 TAT TE UEROT g L 0 UPR & &
5 -3
E:[—3 10]'

Y = (X1,5 — 2X,)T & AT WY ITAT Te-UER0T HE &

(5) [
()
)|
) le

5
3

=

L

6

3, (
4. (5

Al

o LW Ul |
o

oW,
I_I

460]

A2
A3
A4

Objective Question

60 |704060 ) ) ) 3.0 075
Consider the linear programming problem

X
maximize x + 3y, subjectto 4 (}’) < b,

-1 -1 -1
0 1 5
whereA=| -1 1 |andb=| 5 [.Which of the following statements is true?
1 2 14
0 -1 0
1.  The objective function attains its maximum at (g) in the feasible region.

2.  The objective function attains its maximum at (_32) in the feasible region.
3.  The objective function attains its maximum at (E) in the feasible region.

4.  The objective function does not attain its maximum at (104) in the feasible

region.
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Y& UTHET §AIEDT WY faa &Y

x+3yﬂ’ﬂ'3®ﬁ?ﬁ?¢'ﬁ'aﬁ'uﬁ A(;;)Eb,

-1 -1 -1
. 0o 1 5|
FerA=|-1 1 |awb=| 5 | &
1 2 14
0 -1 0

o aergeal F ¥ FlF @1 =T B2

1. 327 el & GHod & & sTaad (E)EIT el I
2. 32T Bl & GHId &F F sTaad (_?)Z)EIT el I
3. 32T el & GHd &F F sTaad (é)tﬁ frerar &1
4. 3T Fold H I mﬁm(l;)maﬁ%l

Al
fxz
A3
fx4

Multiple Response

61 704061 4.75 10.00

Let {x,} be a sequence of positive real numbers. If 5,, = %(xl + x, + -+ %), then

which of the following are true? (Here lim sup denotes the limit supremum of a
sequence.)

1. If lim sup{x,} = £ and {x,} is decreasing, then lim sup{s,,} = £.
2. lim sup{x,} =¥ if and only if lim sup{c,} = £.

In

3. Iflimsup {n( — 1)} < 1, then Y, x,, is convergent.

X(n+1)

4. Iflim sup {n( o 1)} < 1, then }, x,, is divergent.

X(n+1)
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A F {x,} YATCHF aEATIE TEITT & TF HJhA &l

Il'ﬁ.'anzi(xl—l—xz%—---xn) g T A ¥ Fi9 ¥ 79 € ? (IF limsup
HIRA F HAT ITad P G2 §)

1.  IE lim sup{x,} =¢ EIGE {x,} 9C T&T €, dd lim sup{o,} =¥ %l
2. limsup{x,}=¢ % 3fg IR Faa IR lim sup{o,} = £ %I
3. IE lim sup{n( =

X(n+1)

- 1)} <1% T %, x, R §

4.  IfE limsup {n ( =

X(n+1)

_ 1)} <1%5T9 3, x, FOAT
Al
-AZ
:A3
fx4

Multiple Response

62 704062 4.75 0.00
Under which of the following conditions is the sequence {x,,} of real numbers

convergent?

1. The subsequences {X(;,+1)}, {x25} and {x3,} are convergent and have the same
limit.

2. The subsequences {x(;, 1)}, {X2} and {x3,} are convergent.

3.  The subsequences {x;,}, are convergent for every k = 2.

4 lim | X(uer) =X 1= 0.

e & ¥ fopa oRTEITSET & areafas wwamsit &1 3gha (x,) AT &2
L SUTEPH {(X(an+1)}, {Xon} TUT {x3,} AR § TAT 33T Th & T ¥
2. BURIPA {x(nin} {Xon} TUT {x3,} FHE T

3. W k=2 & U SUGHA (xy,), FHER €|

4. liTI;n | X(n+1) —%n | = 0.
Al
A2

A3
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Multiple Response
63 704063

Multiple Response
64 704064

A4

Which of the following are true?

1. For n = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) =x" is
uniformly convergent.

2. Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined
by fo(2) = —

is uniformly convergent.

log(n+1)
3. Forn = 1, the sequence of functions f;: (0,1) — (0,1) defined by f,(x) = ﬁ is
uniformly convergent.
n
4.  Forn = 1, the sequence of functions f,: (0,1) — (0,1) defined by f,(x) = 1+xnxn

is not uniformly convergent.
IGES IR ECIE i i- v

1. nz1a& fom, f(x) =x" SR ORATRA el f,: (0,1) — (0,1) P HFhA
Uh-HHAAT: ATHART §1

2. n=1, & BT, £(x) = ——— gRT UReRE werat £,: (0,1) > (0,1) &

log(n+1)
HJhHA Th-TAAD: FATHART &

3. n=1% T, £,00 == R o Geral f,:(0,1) — (0,1)
HJhHA Th-TAAD: HATHART &

4. n=1¥ BmW f,(x)=—— R GRHMRG Bt £,:(0,1) — (0,1) F

1+nx™

A Ueh-HHATAd: AFFERT T8 &I

Al
A2
A3

A4

Define a function f: R — R by

__(sin(mw/x) whenx # 0,
fea = {0 when x = 0.

On which of the following subsets of R, the restriction of f is a continuous function?

[_1,1]

(0,1)

{0} U {(1/n):n € N}
{1/2":n € N}

Ll .
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Beld f:R - R & AFdad aRHRa &

= e

R & & 3u-goeadl & ® fFd W f & 9fdaua (restriction) Tdd Heid §?

L [-11]
2. (0,1)
3. {0}U{(1/n):n € N}
4 {1/2"n €N}
Al
1
A2,
2
A3 5
3
Aty
4

4.75 1 0.00

Define f: R* = Rby f(x,y,z w) = xw — yz. Which of the following statements are

true?

1.
2.

3.
4.

f:R*
qcd

1.
2.

Al
A2
A3

A4

f is continuous.
ifU={(x,y,z,w) E R*:xy + zw = 0,x% + z2 = 1,y + w? = 1}, then f is
uniformly continuous on U.

if V = {(x,y,z,w) € R*:x = y,z = w}, then f is uniformly continuous on V.

ifW={(x,y,z,w) ER:0=<x+y+2z+w < 1}, then f is unbounded on W.

S RPN f(x,y,zw) =xw—yz 8 URMNT & A godeal & & Hia @
g7

fEaT ¥

JE U={(x,y,zw) ER:xy +zw=0,x2 +z2 =1,y + w2 = 1}%, dd

U W fUH-FAE: Fdd &

I V={(x,y,zw) ER*:x =y,z=w}g, dF V W f THh-GHAA: Taqd
afe W={(x,y,zw) ERL0<x+y+z+w=1}§TT W W f 3R &
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Consider the following statements: 47511000
(a). Let f be a continuous function on [1, o0) taking non-negative values such that
_flmf (x)dx converges. Then },,,..; f (n) converges.
(b). Let f be a function on [1, ) taking non-negative values such that flm f (x)dx
converges. Then lim, ., f(x) = 0.
(c). Letf be a continuous, decreasing function on [1, c0) taking non-negative values
such that fimf (x)dx does not converge. Then },,,., f (n) does not converge.
Which of the following options are true?
1. (a), (b) and (c) all are true.
2.  Both (a) and (b) are false.
3.  (c)istrue.
4.  (b)is true.
e geraedl W fem &:
(a). A F Barad £, S [1,0) W Hdd & Td T5/@$ HUIGT (non-negative)
A ¥ 38 UBR ¥ 6 [ f (Odx A ¥ TG T,y f (n) IFEIOT AT B
(b). A R [1,00) W Fered f, forwd FHOIaR 71 &, A UPR & &6 [ F (0)dx
AFEE E1 T limy—oo f(x) = 0 F
(c). A F ®alad f, S [1,0) W Tdd AT (decreasing) & 3R Toras
HOGR A &, 30 UBR § F [ f ()dx Al 7 &
2nz1f (n) FHfFrar H-'CE‘T %'
AT faeul & O &ld ¥ I &2
1 (a), () AU (c) §F A ¥l
2. (a)dYT (b) AT T Tl
3. (c)FT gl
4. (b)EcT %I
Al 1
1
A2 5
2
A3 3
3
A4,
4
475 10.00
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Let i denote the Lebesgue measure on R and p* be the associated Lebesgue outer

measure. Let A be a non-empty subset of [0,1]. Which of the following statements are

true?

1. If both interior and closure of A have the same outer measure, then 4 is
Lebesgue measurable.

2. If Ais open, then A is Lebesgue measurable and u(4) = 0.

3. If Ais not Lebesgue measurable, then the set of irrationals in A must have
positive outer measure.

4. Ifu’(4) = 0, then A has empty interior.

p @ R W &9 (Lebesgue) AT AT TAT x° & HEIRT €91 a1 AMT| A

& [0,1] &1 e 3R WA= 4 ¥ A godedl # ¥ B9 & FT &7

1. afg A & 37d: (interior) TUT AP (closure) Bl & T & aTT AT §,
ar 4 o 37 P

2. afg A Taged (open) & T 4 ofeeT &I § TAT u(4) > 0 ¥

3. ARG A 9T AT FE %, a9 A F FUNAT FEA1HT & FATIT @ 9 A
UATcHD & B

4. G p () =0, TTAFT 3F: Noa gmm

Al
A2
fx3
fM

Multiple Response

68 704068 4.75 0.00

Consider the function f: R? — R defined by
fluy) =x*—y2
Which of the following statements are true?

1.  Thereis no continuous real-valued function g defined on any interval of R
containing 0 such that f(x, g(x)) = 0.

2.  There is exactly one continuous real-valued function g defined on an interval of
R containing 0 such that f(x, g(x)) = 0.

3.  There is exactly one differentiable real-valued function g defined on an interval
of R containing 0 such that f(x, g(x)) = 0.

4.  There are two distinct differentiable real-valued functions g on an interval of R
containing 0 such that f(x, g(x)) = 0.
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St aRea Bele A R2 - R WX TR &

floy) =x*—y3

B aoacat & & #a @ weg ¥

1. R & el o 3aue, [3Ed 0 &), . 09r $E adafas A aren Jad
el g aita A& & Bas f@w fugx)) =0 &)

2. R & 5l aue, 5w 0 @, W@ v Fad e & aafas AT aren
HAd Herdl g URHRG & 5466 AT fr.g(x) =0 21

3. R & R0 3icwme, 599 0 @, ) &1 ad v & adfas A arern
HaheT o g TRATNT & F96 T f(xg(x) =0 &

4. R & FrE 3ave, B9 0 @, W & e aeafas #7a o saseaa
el g awita € f5Ed T flug) =0 &

Al

A2

A3

A4

Multiple Response
69 704069 4.75 10.00
Suppose that f:R"— R,n > 2 is a €2 function satisfying

fO) 2 ) +VIN)0 —x)

for every x,y in R™. Here V denotes the gradient. Which of the following statements
are true?

1. f is constant.

2. fisconvex.

3. f is convex and bounded.

4. fisconstant if f is bounded.

A AR SR =205 C2 head & ot R* & Tl x,y & T
fO) = fx)+ V(AW —x)

Heqee a1 &1 T ¥ 9auT (gradient) g &

A s A T A T @

1. f @A g

2. f aAE g
3. f 3@ gur aReg §
4. f fama ¢ afe r oftag &

Al

A2
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2
My
3
Ay
4
Which of the following statements are true for an arbitrary normed linear space U? 72 000
1. Every bounded linear functional from U to R is continuous.
2. U isisomorphic to its double-dual U™".
3. Foreveryx € U, we have ||x]|| = sup”},”ﬂ|f(x)|, where f denotes elements of
u-.
4.  The closed unit ball in U is compact.
@5 godeal & § P9 ¥ W= (arbitrary) AATGT & g@® va fow =7
&7
1. U ¥R dh, RV oRae &F Goldd ddd ¢ |
2. U 30a f2&h-29 (double-dual) U™ W’Fﬁl’ﬁ' (isomorphic) ¥l
3. WxeU & Bm, x| = sup”f”ﬂ|f(x)| g, ST f ¥ R UCHh Fa¥Er ¥ gl
4 U # '\H?EI' (closed) Weheh TiTeTeh Hed (compact) &I
Ay
1
A2y
2
.
3
s
4
4.75 0.00

Let V be the vector space of all polynomials in one variable of degree at most 10 with
real coefficients. Let W; be the subspace of V consisting of polynomials of degree at
most 5 and let W, be the subspace of V consisting of polynomials such that the sum of
their coefficients is 0. Let W be the smallest subspace of V containing both W, and W5.
Which of the following statements are true?

The dimension of W is at most 10.
w=V.

W, € Ws.

The dimension of W; N W, is at most 5.

B owr e
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@t 6V aneafds T arel HSaA 10 °Id & U R @l ggual &

afey wafe & | 7 & w, 3feas 5 S a aguel & v & suwafz § au
W, d@gual arell Vv &t Ol sugaAte § 76 3adh qquniet & A 0 ¥ VA Fad
B 3uaA® & W A fSFwd w, aur w, al € | AT gaacl # @ @la &

T ¥

1. w & Rar #fwas 10 ¥

2. wW=V.

3. W,cW,.

4. W,nw,$r e 3feaam s &

f&l
iaz
A3
A4

Multiple Response

72 704072 4.75 0.00

Let B be a 3 X 5 matrix with entries from Q. Assume that {v € R® | Bv = 0} is a three-
dimensional real vector space. Which of the following statements are true?

1. (v € Q° | By = 0} is a three-dimensional vector space over @.
2. The linear transformation T: @® — Q° given by T(v) = B'v is injective.
3.  The column span of B is two-dimensional.

4.  The linear transformation T: Q* — Q given by T(v) = BB is injective.

B &I Q T UTATEAT aTall 3 x5 HIegg A | A &6 {v ER® | Bv = 0} T&H -
ol areafes afey aaf® ¥ e aoawal & @ @l ¥ T3 ¥

1. Q W {v € Q° | Bv = 0} T T3-Tasfry mier @af® ¥

2. Y% ®WAROT T:Q3 - Q5, S T(v) =B | feam mmam ¥, uhdr ¥

3. B @1 ¥y fargfa fB-foefa &

4. 8P TR T:Q° — @, S T(v) = BBy & f&am mam & whar ¥

Al
1
A2,
2

Ay
3
Aty

4

Multiple Response

73704073 o 4.75 0.00
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Let V be a finite dimensional real vector space and T;, T; be two nilpotent operators
onV.LetW, ={v €V:Ty(v) =0}and W, = {v € V:T,(v) = 0}. Which of the
following statements are FALSE?

1. If T; and T, are similar, then W; and W, are isomorphic vector spaces.

2. IfW; and W, are isomorphic vector spaces, then T; and T; have the same
minimal polynomial.

3. IfW; =W, =V, thenT; and T, are similar.

4. If W; and W, are isomorphic, then T; and T, have the same characteristic
polynomial.

Fit o5 verrs oRfET Tl oot sy e s aar v w1, 7, &
eI HTAT HaRE (nilpotent operators) &1 A &6 W, = {v € V: Ty (v) = 0} TAT
W, ={v€e€V:T,(v) =0} ¥l e Todear # ¥ &l a1 39T &

1. Ifg 1, U T, AFT (similar) &, dF W, TAT W, JeAPRI Hiese
A T

2. Ifg w,damw, Jeurerl FGU FAEAT &, a T, T T, o Tdh @ 3Fieuss
Ig0E

3. FEW,=w,=V ¥ d& T, dA T, GHAFT (similar) & |

4. ARZ W, AW W, JUEKT E, d@ T, AA T, & Th @ ANAHORE agus ¢l

f&l
fxz
A3
A4

Multiple Response

74 704074 o . . 475 0.00
Let V be the real vector space of real polynomials in one variable with degree less than

or equal to 10 (including the zero polynomial). Let T: V — V be the linear map defined

by T(p) = p’, where p’ denotes the derivative of p. Which of the following statements
are correct?

1. rank (T) = 10.

2.  determinant (T) = 0.

W

trace(T) = 0.

4. All the eigenvalues of T are equal to 0.
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e 10 1 38F HF HfE (YT TZUE H FiFATTT A gL ) Il IEded T

TN aguel Y aTEAfad WG AT F VARl TV -V B T(p) =p', TN
oA W Fads A, & p' § IR p & Hdhdd & | & aadear &
g Bla T T@E

1. rank(T) = 10.

2.  determinant (T) = 0.

3. trace(T) = 0.

4. 7% gy ¥ AOF AT 0 F T T

f&l
{xz
A3
A4

Multiple Response

5|70 Suppose Aisab X 5 block diagonal real matrix with diagonal blocks 7511000

e 1 0
) (0 ‘ g).
0 0 e
Which of the following statements are true?
The algebraic multiplicity of e in 4 is 5.
A is not diagonalisable.

The geometric multiplicity of e in 4 is 3.

oW =

The geometric multiplicity of e in A4 is 2.

AH F A TF 5 x5 =i fawol aegg & S fawor «afs

e 1 0
6Y (oc o)
0 0 e
oo daadedl & ¥ Pl ¥ TcT

1. A# e & Ao agaar 5
2. Aol a8 8

3. A#H e f SUITAI agehdr 3 3
4. AH e B FRAAT agehar 2 B
Al
| 1

A2
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2
My
3
Ay
4
Multiple Response
76 |704076 475 0.00
Let T: R® — R? be a linear transformation satisfying T2 — 3T% = —2I, where
I: R?® — R3 is the identity transformation . Which of the following statements are
true?
1. R* must admit a basis B, such that the matrix of T with respect to B, is
symmetric.
2.  R3 must admit a basis B, such that the matrix of T with respect to B, is upper
triangular.
3. R? must contain a non-zero vector v such that Tv = v.

4. R® must contain two linearly independent vectors v,, v, such that Tv, = v; and
TUZ = V3.

A 6 TR - R U @S SUROT § S 725 — 372 = —21 1 HJSe Bl &,
Sl 1 R? —» R® OcddA® SR ¢ BT & & ol & agasg @ ©

1L R & fov @ 3muR B, ar & ke 5 B, & @& T & 3egE
aAfHT &l

2. R TT O OHT YR B, o & =Wike &
B, AU T &I g 3uR T & |

3. R U R ea] wfeRr v @ar & afew & v = v A

4., REA A {Tpa: w@aT @R vy, v, O @ & e ®F Tv, = v, 9UT
Ty, = vy &

f&l
A2
A3
A4

Multiple Response
77 704077 4.75 0.00
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Let V be an inner product space and let v, 775, 73 € V be an orthogonal set of vectors.
Which of the following statements are true?

1. The vectors vy + v, + 2v5, v + v3, V3 + 3v; can be extended to a basis of V.

2. Thevectors v; + v, + 2v3, v, + v3, v, + 313 can be extended to an orthogonal
basis of V.

3. Thevectors vy + v; + 2v3, 13 + v3, 2v; + v3 + 3v; can be extended to a basis
of V.

4.  Thevectors vy + vy, + 2v3, 213 + v5 + v3, 2v; + v, + 3v; can be extended to a
basis of V.

AA 6V AR O FA® & T vy, v,,v; € V T & 6 wifded FFg==T B

o godeal & @ &ld d T ¥

1. A vy + vy + 203, vy +v3, v5 +3v; BV & T JUR dob faeaiya fmam
ST T € |

2. T v, +v,42vs, v, +vs, v, +3v; BV & T oAl HTUR db
foreaTita T &1 |ar ¥ |

3. AU v, + vy, +2vs, vy + v, 20y + vy + 303 BV F T YR I
forearita foFar &1 |aT ¥

4. FEA v, + v, + 2vs, 20, + vy + 13, 204 + v, 4+ 3v; B V & Th AR db
foreariya fFar &1 Tepar §I

jﬁl
A2
fx3
fM

Multiple Response

78 704078 ) . . 475 0.00
Consider the following quadratic forms over R

(@) 6X%—13XY + 6Y2,

(b) X?—XY +2V?

() X?—-Xy-—2v2

Which of the following statements are true?

1. Quadratic forms (a) and (b) are equivalent.
2. Quadratic forms (a) and (¢) are equivalent.
3. Quadratic form (b) is positive definite.

4. Quadratic form (c) is positive definite.
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R WX @ feurg b ¥ forane &Y

(a) 6X% —13XY + 6Y?,

(b) X% XY +2Y2

() X%-—Xxy-—2vZ

e goaeal & ¥ Bl & T g ¥2
1. o ¥ (o) A (b) ToT B
2. fauma ¥ (a) AT (c) TT €

3. feoa wu (b) 9arcams @Ea €

4. TE=TE FU (¢) UaTcHAS f@Ed B

f“
fxz
A3
A4

Multiple Response

79 1704079 475 0.00
LetD = {z € C: |z| < 1} be the open unit disc and C the positively oriented boundary

{lz| = 1}. Fix a finite set {z,, 25, ..., 2, } C ID of distinct points and consider the
polynomial

9(2) = (z-z)(z—2z) (2~ 2,)

of degree n. Let f be a holomorphic function in an open neighbourhood of I and
define

_ 1 g9 —g(=@
PO =5 ) OF 0w

Which of the following statements are true?

P is a polynomial of degree n

P is a polynomial of degreen — 1

P is a rational function on € with poles at zy, z5, ..., 2z,
P(z)=f(z)forj=12,..,n

W=
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A F D ={z€C|z| <1} Tk Tged Tahe BTF & qW ¢ YaTcHPA:

Fffaeara @9 {2 = 1} ¥ | ew figat o oRfee wge=m
(21,25, .., 2} C D TT HX A HE n & e ague W fem &t
9(2) = (z—z)(z — z3) (2 — z,).
A F D & Rfgea of@y & a2 Q'\Uﬁ"\:l?:lﬁ?lﬂ? (holomorphic) f & auT
gienig &

g(@) —g(2)

T-2s0 “

P@) =5 [ £
e goaedl A FT A FT E 2

1. PUS dguq & S8 Ffe » T

2. PU® 9gUg ¢ @l dife n—1 F

3. PUG URAT Gadd & S C W § T 385 YT 2,2, ., 2,8
4. j=12,..,n F BT P(z) = f(z) ¥

f&l
{xz
A3
A4

Multiple Response
80 704080 ; . 475 0.00
Let D = {z € (: |z| < 1}. Consider the following statements.

(). f:D — D be a holomorphic function. Suppose «, f§ are distinct complex numbers
in D such that f(a@) = @and f(f) = . Then f(z) = zforallz € D.

(b). There does not exist a bijective holomorphic function from D to the set of all
complex numbers whose imaginary part is positive.

(c). f:D — D be aholomorphic function. Suppose &« € D be such that f (@) = « and
f'(a) = 1. Then f(z) = zforall z € D.

Which of the following options are true?
1. (a), (b) and (c) are all true.

2. (a)istrue.

3.  Both (a) and (b) are false.

4.  Both (a) and (c) are true.
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AR F D={z€C|z| <1} ¥ oo gaaeal W TR &

(a). f:D — D T& 49AWEH B (holomorphic function) A «,f B D A
e afEasy d=ard 0 A4 &6 f(@) = « TAT F(B) =B I da gt
z€ED & TTF(2) =z &I

(b). D& Tt TiFes v=ar, foas Fwfeua T wacas §, & THTI W
EF’I? ThIhT HATTOTET dRt el (holomorphic function) R

(c). f:D — D@ d2AWF Heldd (holomorphic function) AA| A F « € D UAT
TP fla)=a AW f(a)=1% Ta T z€D & AT f(z) =z BT &I

89 gordeal # § BT & TcT §?
1. (), (b)dA (c) §F & &
2. (a) EcF B

3. (a) T (b) At 3rEcT ¥

4. (a) AT (c) a& TeT £

Al

1
2
A3 3
3
Aty

4

Multiple Response

81 704081 4.75 0.00
Let f:{z:|z] « 1} — {z:|z] =1/2} be a holomorphic function such that f(0) = 0.

Which of the following statements are true?

1.  |f(2)| < |z|forall zin {z: |z]| < 1}
2. |If@)| = |§‘ forall zin {z: |z| < 1}

3. |f(®)|=1/2forallzin {z:|z| < 1}
4. Itispossiblethat f(1/2) =1/2.

AT F f:{z]|z] < 1} > {z:|z| < 1/2} TH IAWEH BAF (holomorphic function)
T UPR & & £(0) =0 ¥ A gordenl & ¥ o9 @1 T &7

1. {zlzl <1} FF z & W |f(2)| < |z &I

gl
3. {z:|z]| < NFTIzFAT|f(2)| < 1/2 %1

2. {z|z] < }FTFEzH T |f(2) =

Z
2

4. TEEHTETF F(1/2) =172
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Al

A2
A3
A4

Multiple Response

82 704082 . : : . 475 0.00
Let f(z) be an entire function on C. Which of the following statements are true?

1.  f(2)isan entire function.
2.  f(2)is an entire function.

3.  f(2)is an entire function.

4. ﬁ-}—f(i) is an entire function.
f(z) @ C W T I Faad AA| A aodea & ¥ @l & 37 €2

1. f(2) 9o 3t v Bl
2. f(z) @O dAF wa E)
3. f(z) GoF dWARF ForeT 1
4. f(2)+ f(2) I IRAWE BT T

f&l
{&2
A3
A4

Multiple Response

83 |704083 . ] 475 0.00
Which of the following statements are correct?

1. IfG isagroup of order 244, then G contains a unique subgroup of order 27.
2. If G is a group of order 1694, then G contains a unique subgroup of order 121.
3.  There exists a group of order 154 which contains a unique subgroup of order 7.

4.  There exists a group of order 121 which contains two subgroups of order 11.
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A grgaa A e Al T

1. Ifg G FIfe 244 N A &, d9 G H Plfc 27 T T AT HHg &

2. TG ¢ P 1694 & THE & O GH Pifc 121 F TF HgdT THE ¢

3. @Ife 154 T UET HH Afeaca & & owd afe 7 &1 o sfedw @98
2l

4. HIfE 121 F TF WA I Feaca & & fowd :fT 11 & ar suaeE &

f“
A2
fx3
{&4

Multiple Response

84 |[70d084 Let G be a group of order 2023. Which of the following statements are true? 4731000

1. G is an Abelian group.
2. (G isacyclic group.

3. G isasimple group.

4, (¢ is not a simple group.

A 5 ¢ @I 2023 & Th g 2| A goacdl & @ Hld § T €
1. G T el THE &
2. G Ud Ihg THg 2
3. G Udh WA TIE 2

4. G UP WA GHE 9 B

Al
A2
fxz
{&4

Multiple Response
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7 5

4.75 0.00
Let G, and G5 be two groups and ¢: G; — (> be a surjective group homomorphism.

Which of the following statements are true?

If G4 is cyclic then G, is cyclic.
If G, is Abelian then G, is Abelian.
If H is a subgroup of G; then ¢ (H) is a subgroup of G..

W=

If N is a normal subgroup of G; then ¢(N) is a normal subgroup of G.

AH PG, AW G, A THE & AT ¢:6, — G, TF H=OR FHE THFIGAT T

e aadedl # & ®id 8§ dcd &7

1. I G, THT & A G, THT &I

2. L G, A= & ar G, =T F

3. HIE G, F IUTAE & al oH) A ¢, T 3097z NI

4. N IE G, & UAHAYT 3UHHE &, dd @(N) Al G, & UHHACT SUHAG
Fam|

Al
A2
{&3
fx4

Multiple Response

86 704086 ‘s . . 4.75 0.00
Letn = 1 be a positive integer and S,, the symmetric group on n symbols.

Let A ={(g,9): g € S,}- Which of the following statements are necessarily true?
1. Themap f:S, XS, — S, givenby f(a, b) = ab is a group homomorphism.

2.  Aisasubgroup of 5§, X 5,,.

3.  Aisanormal subgroup of 5, X §,,.

4.  Aisanormal subgroup of §,, X S, if n is a prime number.

AA F n> 1 TF GAICHAS QUIH § IAT n Tdih IR FAHT FIHE S, &1 A
& A={(g,9): g€S,} o T godgeal # & fFa &1 G AT OIS §?
1. f(a,b) =ab ERT f&A1 7191 A f:S, X S, — S, TIHE THABIRAT &l
Sy X Sy T ATHSTHHSS |

S, X S, @ ATHJHHACT SUHIE ¢ |

S, X S, W AU THHACH SUHHE aloN, AT n Teh FHTST GE&ATE |

=W
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A3

A4

87

704087

Multiple Response
88 704088

Which of the following are maximal ideals of Z[X]? 7 e
1. Ideal generated by 2 and (1 + X?)
2. Ideal generated by 2 and (1 + X + X?)
3.  Ideal generated by 3 and (1 + X?)
4. Ideal generated by 3 and (1 + X + X?2)
e # & *la & z[x] & ARcs Uae (maximal idal) &2
1 23 (1+X?) SR SAfod AT
2. 23U (1+X+Xx%) err AT IuraATee
3. 33 (1+X?) TR Sfaa IorsTae
4. 3FA(L+X+X?) R AT OIS
oy
1
A2
2
o5
3
Ay
4
475 0.00

Let E be a finite algebraic Galois extension of F with Galois group G. Which of the
following statements are true?

1. There is an intermediate field K with K + F and K = E such that X is a Galois
extension of F.

2. Ifevery proper intermediate field K is a Galois extension of F then G is Abelian.
3.  If E has exactly three intermediate fields including F and E then G is Abelian.

4. If[E:F] = 99 then every intermediate field is a Galois extension of F

E @ F o IMedl §Hg G & |1Y GRfHAT e amear fTear & | &
geraedt # § Bl & T 2

1. P TR AT ST Kt U P Kk« F WM K+ES T aE F
T TMear IR &1

2. W 3g aeafde &3 kafg F &1 arear TasaR & & ¢ e §)
3. Ifg FUTE & et E & 790y 39 Aafds &7 & a9 ¢ e £

4 Ufg [E:F]=99 & a9 W ATAHF &F F & AedT OEAR &
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ALy
1
A2,
2
i
3
a
4
Multiple Response
89 704089 4.75 0.00
Which of the following statements are correct ?
1. The set of open right half-planes is a basis for the usual (Euclidean) topology on
R2.
2. The set of lines parallel to ¥-axis is a basis for the dictionary order topology on
R=.
3. The set of open rectangles is a basis for the usual (Euclidean) topology on R2.
4. The set of line segments (without end points) parallel to Y-axis is a basis for the
dictionary order topology on R2.
o A A A BT R
1. fage gftror 3¢ aet & wegTT R? W ERT (gREede) SRl &
fow o 3mum ¥
2. Y-387 & WAL W@ & weaw R? W RBweed sy @ffa & o
TH HUW &
3. fagea amadt @1 @EEId R? W AEROT (FFed) @i & T o
ITUR E
4. Y-3&T & FAG @ G F woeEd (R sicw Riga F)R? W
Bl 3y affufd & fBw o 3mar ¥
Ay
1
oF
2
i
3
Ay
4
Multiple Response
90 704090 4.75 0.00
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Let X = [[>-,[0,1], that is, the space of sequences {x,,},-1 with x,, € [0,1],n = 1.
Define the metricd: X X X — [0, 00) by

It — Yl
d({xn}n=1, Onin=1) = Supu

nz1 2"
Which of the following statements are true?
1. The metric topology on X is finer than the product topology on X.
2. The metric topology on X is coarser than the product topology on X.
3.  The metric topology on X is same as the product topology on X.

4.  The metric topology on X and the product topology on X are not comparable.

At 6 X = [152,[0,1], 34T 3F@AT (x,),.., Telx, € [0,1],n> 1L, B @AY
glF d:X x X — [0,00) Tow=r g aftenfa &Y

d({xn}nz1 Wnknz1) = iﬁf%"
faea agacal & @ #la & wew 2
L XW Qe #fEfa, X w e @il & gaaee ®
2. X W gl @l ¥ W oA affa & goen #@ 3fte sy B
3. X W gl wfefa, x o e & et

4. X g% d@ffufd, ¥ W o affy F gew ad v

jﬁl
A2
fx3
fM

Multiple Response

91 704091 4.75 0.00
Let f € C*(R) be bounded. Let us consider the initial-value problem

X)) = f(x(®), t>0,
(P) {x(O] = 0.

Which of the following statements are true?
1 (P) has solution(s) defined for all t == 0.
2 (P) has a unique solution.

3. (P) has infinitely many solutions.

4

The solution(s) of (P) is/are Lipschitz.
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A 6 f e CY(R) uREE ¥ A UREe A §HET W fOR &8

o [T e
o aodedl # @ Bl § g7 ¥

1. (P) &1 @ ¢t >0 & Tow g oReia B

(P) T HgdT & &l

(P) & HAd 7 €I

(P) ®1/ & g forufliest /%I

v

Multiple Response

92 704092 4.75 0.00
Consider the following initial value problem (IVP),

du _ .5 1 _
- =L, u(0) =0.

Which of the following statements are correct?

1
1. The function g(t,u) = t?u= does not satisfy the Lipschitz's condition with
respect to u in any neighbourhood of u = 0.
There is no solution for the IVP.
There exist more than one solution for the [VP.

1
4.  The function g(t,u) = t2us satisfies the Lipschitz's condition with respect to u
in some neighbourhood of u = 0 and hence there exists a unique solution for

the IVP.
o U A9 AT W fER &
W2y u(0) =0
dt ! ’

o godeal # @ Sl & T & ?

1. u=0 o par ff ufqAy & ud AN o g(t,u) = t2us Tl
Ufday & Tgee A8 Tl

2. URTH& A GHEAT & HIS & dAdl §
3. URMe A9 §FET & fow w ¥ 370 T T

4. u=0% TRl ufddeyr & u & TUH Gl g(t,u):tzu%ﬁmm
F TGEC FAT & dAT SHAT URTHG AT FAEA & W v Ffeda &t
gl
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1
2
2
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3
Ay
4
Multiple Response
93 |[704093 Let us consider the following two initial value problems 75 ]/0-00
®) {x’(t) = Jx(@®,t>0,
x(0)= 0,
and
©) {y’(r) = —Jy@®,t>0,
y(0)= 0.
Which of the following statements are true?
1. (P) has a unique solution in [0, o0).
2. (@) has a unique solution in [0, o).
3. (P) has infinitely many solutions in [0, c0).
4. (@) has infinitely many solutions in [0, c0).
e & URfe a7 FaEanst X fER &t
@) {x’(t) = Jx(0),t>0,
x(0) = 0,
aar
©) {y’(t] = —Jy(@®), t>0,
y(0)= 0.
e godeat # ¥ P9 & TeT ¥2
1. (P)@T [0,0) & sfzdT &= ¥
2. (Q @ [0,00) H HfghT & &I
3. (P) % [0,00) & 3T FA B
4. (Q)F [0,00) F 3T & &
",
1
=
2
.
3
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Multiple Response
94 704094

Multiple Response
95 1704095

A4

Let u: R? — R be the solution to the Cauchy problem:

for (x,y) € R?,

{axu—l—ZByu =0
fory=3x+1, xeER

u(x,y) = sin(x)

Let v: R? - R be the solution to the Cauchy problem:

{va +2d8,v =0 for (x,y) € R?,
v(x,0) =sin(x) forx € R.

LetsS = [0,1] X [0,1].
Which of the following statements are true?

u changes sign in the interior of §.
u(x,y) = v(x,y) along alinein §.

v changes sign in the interior of §.

oW

v vanishes along a line in §.

A F wR? > R 5T Fl gHET F A §:

(x,v) € RZ& fam,

{3xu+ 20,u =0
y=3x—|—1,xE]P&ﬂ? oIl .

u(x,y) = sin(x)
A 5 v:R? - R T ol g#7ew &1 & &

;v +2d,v =0, (x,y) € R?,
v(x,0) = sin(x), xER.

#A $r s =[0,1] x [0,1] &I

oo goraeal # @ Fla F T &7

1. u 3 g § & 39 # oRafda a=ar &

2. § % I TH W W ulx,y) = v(x,y) ¥ &l

v 30T Rg s & 37a: F oiEefaa &= &
S &I TH W@ W v e & F1aT gl

»oow

Al
A2
A3

A4
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Letu = u(x, ¥) be the solution to the following Cauchy problem

1
uy +u, =e* for (x,y) ERX (O’E) and u(x,0)=1 forx €R

Which of the following statements are true?

101,
1. M(E,g) =1
1 1
2. ux(;,;) =0
1 1.
3. HY(E’E) =log4
1 4e
4, uy(O,;) = ?

AT B w = u(x,y) &5 ol goeam o1 & &
(x,y)E]RX(O,i)a?ﬁﬂ'ux-l-uy:euﬁm xER FMulx,0) =1 Tl
R gogeal & & o9 ¥ F7 ¥

1 1
1. u(z,zj =1
1 1
2. Hx(z,z] =0
1 1
3. uy[;,;) =log4
1 de
4, Hy[:O,E] = ?
Al
1
A2,
2
Ay
3
Ay
4

Multiple Response

96 704096 4.75 0.00
Consider the following two sequences {a,} and {b,,} given by

T N
I Tu¥1 ntz 2n’

n
1
by =~

Which of the following statements are true?

1. {a,}converges to log 2, and has the same convergence rate as the sequence
{bn}-
2. {ay,}converges to log 4, and has the same convergence rate as the sequence
{bn}-
3.  {a,}converges to log 2, but does not have the same convergence rate as the
sequence {b,}.
4. {a,} does not converge.
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e gRT o o & IgFAT () TAT (b} W AR A

S S
fn "n+1 n+2 2n’
1

by =~

T godedt § € B9 @ T 2

1. {a,) 3ERT & a1 ¥ log 2 &, TAT 3= & FHWROT X F Forger
HLHA (b} BT & |

2. {a,) ANENT & JGT ¥ log 4 &, TAT 34T & HAHWIOT X A oIS
AIHA {b,} T Tl

3. {a,) ¥ANT B FaT ¥ log2 &, Jfra W01 X gwA {b,) T
el &l

4. {a,) ¥fFERa & aar

f&l
{xz
A3
{&4

Multiple Response

97 1704097 4.75 10.00

Let f:IR — R be defined as f(x) = i—!— x — x2. Given a € R, let us define the sequence
{x,}byxy =aand x,, = f(x,_1) forn = 1.
Which of the following statements are true?

If a = 0, then the sequence {x,,} converges to %

If a = 0, then the sequence {x,} converges to — %

1
2
3.  Thesequence {x,} converges for every a € (— %,g), and it converges to %
4

If a = 0, then the sequence {x,} does not converge.

fR-RE f(x) =;+x—x* gR1 aRenfia &t frelt ot a e R & v s
A awRa s P ryy=adn=1F BT x, = flx,-0) T

oo aogeat A @ ol & waa g

1. A a=0% dd IGHA (x,} B AHEO - F G ¥

2. AR a=0% TI IGHEA {x,} B AHFWROT - F @ ¥ |

3. ®l ae(-12) & DU HGHEA (x,) T HWEOT A E AW qw 1A
sfdrafa dar &

4. A a=0%, 7@ IGHA (x,} FPERT & B 2

Al
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Multiple Response
98 1704098

Multiple Response
99 704099

A2
A3

A4

Suppose y(x) is an extremal of the following functional

1
Jr(x) = J (y(0)? — 4y()y'(x) + 4y'()*)dx
0

subject to y(0) = 1and y'(0) = 1/2.
Which of the following statements are true?

1. y is a convex function.

2. y is a concave function.

3. ylxg +x) = y(x)v(x;) forall x;,x, in [0,1].
4. y(xyx3) = y(xq) + y(x;) for all x4, x5 [0,1].

AT 7B y(x) T Bolds HT WA &

1
Jr(x) = J (y(x)? — 4y ()y'(x) + 4¥'(x)*)dx
0

=g ufaey & Iy 6 y(0) = 19ATy’(0) = 1/2.
T Jordeal & 9 B9 T T 2

1.
2.

Al
A2
A3

A4

y HIHE B T

y 3HT Bold &l

y(x + %) = y(x)y(xy) FH xp,x, [0,1] F o)
y(x1x2) = y(xq) + y(x;) FA x5, 2, [0,1] & Form)
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Let y(x) and z(x) be the stationary functions (extremals) of the variational problem
1
JO@.200) = [ 107 + @) +'#'ldx
0

subjecttoy(0) =1, (1) =0, z(0) = -1, z(1) = 2.

Which of the following statements are correct?

z(x) + 3v(x) = 2forx € [0,1].
3z(x) + y(x) = 2 forx € [0,1].
y(x) + z(x) = 2x for x € [0,1].
v(x) + z(x) = x for x € [0,1].

AA 5 y(x) T z(x) A3 RUITcAS THTA F T Fad (TH) &
J(x),z(x)) = f(,l[(y’)2 +(2')? + y'z']dx

=g ufgay & 9T 5 v(0) =1, y(1) =0, z(0) = -1, z(1) =2 €I

oW e

o godeal # 9 Hid T T £7

1. x€[01] & BT z(x) +3y(x) =2
2. x€[01] & T 3z(x) +y(x) =2
3. x€[01] & BT y(x) +z(x) = 2x
4. x€[01] & BT y(x) +z(x) =x
Al
1
22
2
A3
3
Ay
4

Multiple Response

100 704100 .. . 4.75 0.00
Let A; < A, be two real characteristic numbers for the following homogeneous

integral equation:

0(x) = Af “sin (x + ) (o) dt;
0

and let y; < u; be two real characteristic numbers for the following homogeneous
integral equation:

T

Px) = ,u:f cos (x 4+ t) P(t) dt.

0

Which of the following statements are true?

<A <A <pp
Ay <pg <pp <Ay
s — A4l = lpz — 22l
g — 44| = 2|u; — 45|
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A F A, < A, Teafof@a Ga9d GAPa FHeR0T & ow o #AHaerte

= ¥

2m

@(x) = Aj sin (x + t) o (t) dt;

0

aur A F < p, FATAET TAUT TATGT FHAGROT & fow I arEatas
IO g ¥

P(x) = ,uJ cos (x + t) Y (t) dt.

0

o dordedl # § Bld & "7 87

1. Ju'l<";|”l<";|”2<ru‘2
2. A < g <y < Ay
3. |y — A1 = |z — 451
4. |y — Aal = 2|z — 45|
Al
1
A2,y
2
Ay
3
Ay
4
Multiple Response
101 704101 475 10.00

Let K € C([0,1] x [0,1]) satisfy |[K(x,v)| < 1forall x,y € [0,1]. For every g € C[0,1],
let us consider the integral equation

1

(Fp)  f(x)+ J- K (x,y)f ) dy = g(x), forall x € [0,1].
0

Which of the following statements are true?

there exists a g € C[0,1] for which (F,;) has no solution in C[0,1].

(F,) has a solution in C[0,1] for infinitely many g € C[0,1].

the solution of (F) in C[0,1] is unique if g € co,1].

there exists a g € C[0,1] for which (F,) has infinitely many solutions in C[0,1].

Bowon =

A & K e c((01]x[0,1]) axy€[01] F BT |K(x,y)| <1 B FFse &l
%l 9% g € €[0,1] & faw, e wamee gellewor W faaR &t

1
() fO+ f K (xu,y)f(y)dy = g(x), T3 x € [0,1]F fw]
0

T aaaeal & ¥ 99  I9 &7

1. ¥Wgecol) & dFaca ¥ THS @ c[0,1] #* (B) T P 7 A B
2. dda: @g g € C[0,1] F T (B) & c[0,1] F & ¥

3. 3 gector) & aa (p) & C[0,1] F g HedT B

4. U@ geC[01] @ AEdca & Fwd faw (0.1 F (P) & 3 & &l
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Al

1
2,

2
My

3
Ay

4

. . : : . L : . 475 0.00
A point particle having unit mass is moving in x, ¥ plane having the Lagrangian as
follows
L =xy—2x%—2y2
What are the possible values of p, (conjugate momentum to radial coordinate in
plane polar coordinate)?
1. F
2 7sin28 + rfcos20
3. #sinf + rfcosf
4 27sin€ + rfcosf
TP GIATA dTel, x-y Tl H AT Teh fag HOT & AT (Lagrangian)
foreaa
L =xy — 2x% — 2y2.

p, (FHda Yo s # Ggrer §ao1 ¥ Brow @EU) & wFHa AT 2
1. A
2. 7sin26 + rfcos26
3. 7sinf + rOcosf
4. 27sinf + rfcosf
Ay

1
A2,

2
Ay

3
My

4

475 10.00

Suppose X, X3, ... are independent and identically distributed N(0,1) random
variables and ¥;, = X7 + X7 + --- + X;1. Which of the following probabilities converge
to % asn — co?

P{Y, € [0,2n]}
P{Y;, € [n,3n]}
P{Y, € [2n,4n]}
P{Y, € [3n,5n]}

= won e
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A F X, X,, ... TIGT IAT FIAT GAG: afed N(0,1) Teos W & TT

V,=X+Xi+4+x* 3 A & 9 olg & oiffead n—> ﬂ#qm:% Y

HiFERT adr &2

1.  P{Y, €[0,2n]}
2. P{y, €[n 3n]}
3. P{V, €[2n,4n]}
4.  P{Y, €[3n,5n]}
Al

1
A%

2
.

3

Multiple Response

104 704104 4.75 0.00
Let 4, B be two events in a discrete probability space with P(4) > 0 and P(B) = 0.

Which of the following are necessarily true?
IfP(A|B)=0then P(B | 4A) =0.
IfP(A|B)=1then P(B | A) = 1.

IfP(A | B) = P(A) then P(B | 4) > P(B).
IfP(A | B) > P(B) then P(B | 4) > P(A).

A BF 4, B Rged wiidear o & @ ar geard € J@ P(4) > 0 au
P(B) >0 ¥ @5 & ¥ @ld & T a9 H9TSF &2

oW e

1. I PA|B)=0% Td P(B|4) =0 &l
2. TR PUA|B)=1%da P(B|A) =1 %l
3. TG PA|B)>P(A) & aF P(B|A) >P(B) gl
4. I P(A|B)>P(B) € dF P(B|4) >P(4) ¥l

1
2
3
fa
4
Multiple Response
105 704105 4.75 0.00
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Letn = 2 be a positive integer. Consider a Markov chain on the state space {1,2, ::+,n}
with a given transition probability matrix P. Let [,, denote the identity matrix of order
n. Which of the following statements are necessarily true?

1. At least one state is recurrent.

2 At least one state is transient.

3. - %In + %P is also a transition probability matrix of some Markov chain.
4. 5isan eigenvalue of I, + 3P + P2,

AA F n=2 TF UACAS QOIS FEAT ¥ FTEAT FA® (1,2,-,n} W &I
T HHAUT WIAhaT HIegg P arell AT 4@ R AR &Y| A fF 1, #ife
n H dcaHAS 3egg AT &1 Hea godeal # @ id @ TcT 2 HTaTP E?
1. TA § FF TP FTEAT ERE §

2. FH ¥ FH Up HaEAT &0F ¥

3. —2l,+>P TR AEE AW T WHSAT WA IR ¥

4. [, 43P+ P? & Uh ATHA&I0P AH 5 &l

f“
fxz
A3
A4

Multiple Response

106 | 704106 . ) i L. 4.75 10.00
Let Xj, fori = 1,2,...,2n,n = 1, be independent random variables each distributed as

N(0,1). Which of the following statements are correct?

L K+ + X, =Xy = —X3,)/2n ~ N(0,2)
2. (X1=X2)® + (X3 —Xa)> + -+ (Xzno1 — X20) ~ 21

3. E[max (|Xa], [XneaD] = =

-

4
4. Elmax (IX], 1Xn41D] = =

VI

A Fi=12 ..2n,n=1 & Py, TdT aEod =W § J UAd NO,1) &
HIER dfea ¥ B goaent A A F A T B

L (Xp+ o+ Xy — Xpyg — = — Xp)/2n ~ N(0,2)

2. (X —X2)% 4+ (X3 — X2 + 4 (Xopoq — X20)? ~ 272

3. E[max (|1X1],1Xn+1D] =
4. E[max (|X,|,1Xp+1D] =

2
\-'E
4
\IIE

Al
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A3
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Let a continuous random variable X follow Uniform(—1,1). Define ¥ = X?. Which of

the following are NOT true for X and ¥ ?

1. They are independent and uncorrelated.

2 They are independent but correlated.

3. They are not independent but correlated.

4 They are neither independent nor correlated.

aet 5 A% Faq afeed W X Uniform(—1,1) F HJEOT HT ¢
R s y=x2. R da ala @ x aw v & fow vc7 a& &
1. d FEdT JU HEEEATOd §

2. d T@dd § Weqg Hewddiad e ¢

3. 3 dT agl § W seddiya g

4. FT A TEAT § T TeEafdd B

Al
A2
A3
A4

Multiple Response

108 704108 4.75 10.00

Let X and Y be independent Poisson random variables with parameters 2 and 3,
respectively. Which of the following statements are correct?
L Var(XIX+v=2)=>

2. E(ﬁwﬂ’:z):?

3. P(X2=0|X+Y=2)=e?+_-(1—e?)

4. X|Y =3 ~ Binomial(3,2)
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X AT Y B FAU: 2 TT 3 U I TGF WA ARRod W)X AR T

JFadl # ¥ PlF ¥ g
1. Var(X|X+Y:2):§

2. E(ﬁpﬁyzz):?

3. P(X*=0|X+Y=2)=e2+_-(1—e7?)
4. X|¥ =3 ~ Binomial(3,2)

Al
fxz
fx3
fx4

Multiple Response

109704109 Let {X;: 1 =i =< 2n} be independently and identically distributed normal random 4751000

variables with mean y and variance 1, and independent of a standard Cauchy random
variable W. Which of the following statistics are consistent for u?

1. n_IEILlXi;

2. nlYmx,

3. n 'Y Xsiog,

4‘. Tl._l ?:l Xi + W)

A F (X 1<i<2n) ATy T YW 1 Il TAAT T HIAT FA:

afea yamAeT IeRed W E U9 Ta Aae s IefRes o W ¥ TEaT ¥
e mifeTd & ¥ B9 8§ ¢ & for wfadd €2

1. nlyh.X,
2. n™ 2321 Xi,
3. n Yl Xoq,

4. ﬂ,_l ?:lXi‘: +W)
Al
A2

A3
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Ad

) . 4.75 0.00
Which of the following statements are true?

1. Maximum likelihood estimator may not be unique.

2. A complete statistic is always sufficient.

3. A sufficient statistic may not he complete.

4. Any function of a sufficient statistic is always sufficient.

A gorgeal F @ Fia A T §2

1. @ Hoar & 7 3Repad gwfaar smeds dfeda a &
2. U ot ufdeds Her oaa %

3. @ Hhdr & T yag ufagds qut 7 @

4. udeg ufdgds &1 P ot B HeT wAtd ¥

Al
A2
A3

Ad

4.75 0.00
Let X; and X, be two independent random variables such that X; follows a gamma

distribution with mean 10 and variance 10, and X; ~ N(3,4). Let f; and f, denote the
density functions of X; and X, respectively. Define a new random variable ¥ so that
for v € R, it has density function

@) =04f,(y) +qf2(y).

Which of the following are true?

q = 0.6

E[Y] =58
Var(V) = 3.04
Y =0.4X; + qX,

= wN e
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A F X, 97 x, & T} 9T IGEEd T £ FF ATET 10 9T UEIOT 10 F

TIY X, AT ded HT HJEIUT FIAT &, T X, ~ N(3,4). AA BB £, qun f, &
I HAA: X, dUT X, & Uelcd Helddl & & 747 TEedad =W ¥ 30 TR
oieRig L fF ye R & for eafafaa aa9ca wod &

@) =04/0) + qf2(v).

F= & ald & g 2

1. =06
2. E[Y]=58
3. Var(Y) =3.04
4. Y =04X, +qX,
Al
1
22
2
A
3
Ay
4
Multiple Response
112 704112 4.75 0.00

Suppose under the null hypothesis H, X ~ p, where p(x) = P(X = x) = 1/20,
x € {1,2,...20} and under the alternative hypothesis K, X ~ g where
qx)=PX=x)= ﬁJ x € {1,2,...20}. Define two test functions ¢ and i for testing

H against K such that,

1 ifx<2,
$(x) = [0 otherwise,
and
[l ifx=19
Y = {0 otherwise.

Which of the following statements are true?

1. Size of the test ¢ is 0.1.

2. Size of the test y is 0.05.

3. (Power of the test y) > 0.05.

4. (Power of the test i) > (Power of the test ¢).
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A= & BAueoha aeeuar H & 3eadd, X ~p & el

plx)=PX =x)=1/20 , x € {1,2,...20} & T dwfous aiweuar Kk &

Meddd, X ~q & & q(x}:P(X:x}:Z% x€{12,..20 ¥l H@M K&

foreg Tliftid o & T & THE-Bae ¢ Td ) 36 YR U &Y 7

1 Tfgx<2,

¢x) = {0 e,

2 e gageat & O g @ wcg ¥

1. et ¢ F AT 0.1 T

2.  ofisTuTy & AT 0.05 E

3. (uferory & &TEan) > 0.05 ¥

4. (afieror g HreAa) > (ThETOT ¢ Fr g7EEAT) ¥

Multiple Response

113 704113 475 0.00
Suppose X;, X5, ..., X,, are independently and identically distributed N(0,7~?) random

variables, for ™2 > 0. Let the prior distribution on 72 have density w(7?) o (1/7%)%
for some @ > 0. Which of the following are true?

1.  The prior distribution is an improper distribution for ¢ = 0.
2 The posterior distribution is a proper distribution for all @ = 0.
: . . 2-
3.  Under a squared error loss, the generalized Bayes estimator of 72 is Z:j X:;z.
i=1"i
4

The posterior distribution is proper fora = 1.

FAE P 2>0F B X, X, .., X, TOAT 9T FIUTEAG: dfed N(0,772)
aEReE W E A 5 FB ¢ >0 & W 2 W qd-gead & gedca
m(t?) « (1/72)% & T & @ *la ¥ a7 ¥2

1. a>0 % foT q@ gea 3gfRa 9ea &

2. Taa >0 F T geg geq 3T 97 &

3. affig I @ & BT 2 & uEEEdgd I HEHAD ﬁ%l
4. U ded a =1 & fow 3R B

Al

A2
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Let (X, ¥3), ..., (X4, Yy) be a random sample from a continuous bivariate distribution

function Fy y with marginal distributions of X and ¥ being Fy and Fy respectively. In
order to test the null hypothesis Hy: ‘X and ¥ are independent’ against the alternative
H,:'X and Y are positively associated’, consider the Kendall sample correlation

statistic
3
ey
i=

1 j=i

4

W (X Y. (X, Y)),
+1

where

(1, if(d—b)c—a)>0,
¥((a.b). (e, d)) = [—1. if (d — b)(c — a) < 0.

Assuming no ties, which of the following are true?
1. The test that rejects H, for K = 4 has size 1/4.
2 The test that rejects Hy for K = 4 has size 1/6.
3. Py (K=4)=3/24

4. Py (K=6)=1/12

FAA F (XL 1), ..., (X, Y,) Tad TR ded B Fy, & JEod Taey &
e X AW Y & FAA: Fy Td Fp BATaGed ¢l TR0 aReear Hy: ‘X
dAT Y TG & H epew Hy: ‘X TAT Y HACHS U ¥ FeAT ¥ F g
Tiifsa e & fow e ufagd aswey ol ) AR &

K:i i Y ((X;, Y1), (X5, 1)),

i=1 j=i+1

1, 3IE (d—b)(c—a)>0,
-1, IfE ([ -b)(c-a) <.

A F FE ties 8T &, dd @& # & A § TT &7
1. SHUNEUT ST HTHY SATH, $l K = 4 U TRl & % &

Y((a b),(c,d)) = {

2. SHUNUTHRIHHAUSNH, Bl K = 4 W APRAT &, 1/6 &l
3. Py (K=4)=3/24
4. Py (K =6)=1/12.
M
1
2
3
o
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Consider the linear model E(Y,) = 2B, — B5 — Ba, E(Yy) = By — Ba, E(Ys) = By + Bs — 2 -7

with uncorrelated and homoscedastic random error. Which of the following
linear parametric functions are estimable?

1681 — 9B — 73

B3 —Pa

576, — 18, — 1383 — 2603,
231 — 9B, — 1063 + 4P,

FUFHIE dYUT FAEETS AETeEd e arel F&d g (model)
E(Y,) =2, — By — B3, E(V2) =B, — By, E(Y3) =p2+ 3 — 2, W iaa“ EFE'
o e urafae vadal & 9 did § AT &7

16B; — 9B, — 7Ps

Bs — Bs

576, — 188, — 1365 — 268,
238, — 9B, — 108 + 45,

4.75

Consider the multiple linear regression model ¥ = X f + €; where ¥ isn x 1 observed
data vector with n > 5; X is n x 5 matrix of known constants with rank(X) = 5;

(8o, By. B2 B3, B,)T and € = (€4, ..., €,)7, whereg; fori = 1, ..., nare

independent and identically distributed N(0,1) random variables. Consider testing of
the linear hypothesis Hy: 8, = f, = f; = f, = ¢, (a known constant) against the
alternative H,: H, is not true. Which of the following statements are true?

The sum of squares residuals under H, follows a central ¥? distribution with
(n — 5) degrees of freedom.

The sum of squares residuals under H, follows a central 2 distribution with
(n — 1) degrees of freedom.

The test statistic follows a central F distribution with (5,n — 1) degrees of
freedom.

The test statistic follows a central F distribution with (4,n — 5) degrees of
freedom.
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ag s wamsaeh fAed (model ) ¥ =X+ W fauR &ise ¥ th nx 1

U8 ged @i (data vector) ¥ foras fore n>5 & ¥ <iid Sadior arer

nx5 Mg ¥ 0F O rank (X) =5% B = (B, 1. B Ba, BT

U € = (€., €))7, TG €, [ = 1,...,n, Faaad: dfed N(0,1) aERamw £ 1

s aREeuar Hy: B, = B, = B, = B, = ¢, (T dd Aadis) & —deq H,:H,

T T8 & W R &Y @ gt & @ olF @ gaag a3 ©

1. Hydh 3eadid @of 3afesi @7 AT (sum of squares residuals) Famd=a @ife
(n—5) & AT Heard y? dcA B IFFHOT AT ¢

2. H, & deaoid T 3T 1 AT FAIT PR (n— 1) F @A Feprg
x? e BT IFEOT BT E

3. uderor ufdeds w@rdsg @ (5,0 — 1) & WT FAT F ded B a0
BT ¥

4. oferr ufdeds FaTsa AfE (4,0 —5) S WA FAT F ded F HJEOT
& Tl

f“
A2
5x3
fx4

Multiple Response

117 704117 . . 4.75 0.00
Suppose that Xy, ..., X, X, 41 is a random sample of size n 4+ 1, where p > 2 and

n > p + 3, from a multivariate normal population, Np[p, L); € RPand X > 0. Let
X, = 12?:1 X;and (n — 1)S = X1, (X; — X,,) (X; — X,,)T. Which of the following are

n
correct?

_ g - (n2-1)
1. (Xn - X11+1)TS 1(Xn - xn+1) ~ Ijl(r:‘__p) p.n—p
— _ 2
2. ERISX,) =trace(>)+pTEp
3. E(S)= nf—;zz—l
n+1 2

4. (in - xn+1)T E_l(in —Xpi1) ™ —Ap

n

A o X1, o X, Xy TEI GHHAT AR, N,(WE); pERP UM E>0 W
form 3@ n+ 1 &1 TR ufded &, SE p>2 aW n>p+3 € AS B
Xo =20, X, T (- DS = L, (X, - Xa) (%, - X)T ¥ B 3 @ 3l @ w0
¥

p(n2-1)

L (in - xn-rl)TS_l(x_n - xm—l) ~ n(n—p) PA-P

_ — 2
2. EXLSX,)=trace(X)+ "y
3. E(S™H= %2-1

n+1 2

4. (in - xn-rl)T 2_1(x_u - x|:+1_) ~ Tx;.ﬁ

Al
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A2

A3

A4
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LetY, = a+ fx; + &,i =1, 2, 3, where x;’s are fixed covariates, a and f§ are

unknown parameters and &;'s are independently and identically distributed normal
random variables with mean 0 and variance ¢? > 0. Given the following observations,

X; 1 2
y; |21 |39

which of the following statements are true?

Maximum likelihood estimate of « is 0.1.
Least square estimate of a is 0.1.
Best linear unbiased estimate of & is 0.1.

Bown e

Maximum likelihood estimate of g is 19.5.

A P Y=a+fxi+e&, i=1,2 3, F6 x; 090 ¥8-U8 &, a dA1 § 30
Urd ¥ d@AT g FET O Tl TEIOT o2 > 0 Ofe) T aul GaUrEdd: dfed
gaEeg aERed = E 3k e S

X; 1 2
v, |21 [39

ar e aogedt & O ol O weg &2
1.« @ 3TUSdH AT 3Mha- 0.1 &

2. o & FGAdHA T Hhed 0.1 gl
3. o & FaAss S 3af@aa waea 0.1 8l
4. Loy yfemaw wenfdan e 195 ¥
)
1
"2,
2
A3
3
Ay
4
Multiple Response
119 704119 475 0.00
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A cumulative hazard function H(t) of a non-negative continuous random variable
satisfies which of the following conditions?

1. limH(t) = .

t—oo
2. H(0)=0.
3. H()=1.

4.  H(t) is a nondecreasing function of ¢.

FUIR Tdd TETesd X HT oAl The Bad H(t) T & o «la @y o @@
FLAT B2

L limH(r) = o».
2. H(0)=0.

3. H(1) =1

4 H()E t & Bad, S FHAT JAL &l
Al
A2
A3
A4

Multiple Response

120 | 704120 _ . _ o 475 0.00
Suppose that cars arrive at a petrol pump following a Poisson distribution at the rate

of 10 per hour. The time to perform the refilling is exponentially distributed and the
single available staff takes an average of 4 minutes to refill each car. Further assume
that the cars leave immediately after refilling. Let ¢ denote the probability of finding 3
or more cars waiting to refill and let § denote the mean number of cars in the queue.
Which of the following statements are correct?

1 a=—
27
2 =1
46
3 18— :;
4 aff =
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A Rp fpel Odier U0 WX SR CATHl ded @ HJEIOT SXd gU 10 ufa =er fi
& T T ¥ (Ue) W A o9 aen §HY =X uaieT ®9 & afed § g
U Iehell HHU & PR B RS H Aradad 4 ae Jar &1 75 of 717
I A W PR dchlel Toit A & A 5 3 a1 3 & 310% FRY & udea
A H ulRpar o« Twr s #A ot T H @em FEwm g ¥
e godeat & @ #la § TT 2

1 a=—
27
2 =1
_ 46
3 ,8—05—2?
4 aff =3
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Question
ID ey

704001
704002
704003
704004
704005
704006
704007
704008
704009
704010
704011
704012
704013
704014
704015
704016
704017
704018
704019
704020
704021
704022
704023
704024
704025
704026
704027
704028
704029
704030
704031
704032
704033
704034
704035
704036
704037
704038
704039
704040
704041
704042
704043
704044
704045
704046
704047
704048
704049
704050

w

NP2 WO, WO DEADNNNPEPE2DPAEADRE 2 OODNONPDEPEAEDEDNDNNO_ANOPEADPDONMNNODDRE 2O A2 NNPEPEAN_2OODNNMNDDD X

Question
ID
704051

704052
704053
704054
704055
704056
704057
704058
704059
704060
704061
704062
704063
704064
704065
704066
704067
704068
704069
704070
704071
704072
704073
704074
704075
704076
704077
704078
704079
704080
704081
704082
704083
704084
704085
704086
704087
704088
704089
704090
704091
704092
704093
704094
704095
704096
704097
704098
704099
704100

AR A WWW-a N WA X
o
<

RN
N b

2
234
1,2,3,4
2,3
1,2,3,4
2

24
1,3
24
1,3

2
1,2,3,4
1,2,3
1,2

Dropped

2,3
4
2,4
1,2,3
3
2,3,4
1,4
1,2,3,4
2
2,3
3,4
3,4
1,2,3
1,2,4
1,3
2,3
2,3,4
2,4
1
1,3
1,3
1,3
1,3

Question
ID
704101

704102
704103
704104
704105
704106
704107
704108
704109
704110
704111
704112
704113
704114
704115
704116
704117
704118
704119
704120

Key
23

24
1,3
1,4
2,3
1,2,3

1,3,4
1,3
1,2
1,3,4
1,4
2,3
1,2,3
24
1,2,3,4
1,2,3,4
1,2,4
1,3
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