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PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES - 704
Exam Date : 02-Mar-2025 Batch : 09:00-12:00

I\SIE Client I(l))uestlon Question Body and Alternatives Marks

Objective Question

1 705101
A monkey covers exactly 10 m on ground in each jump. What is the least number
of jumps required to reach a distance 1 m away from where the monkey jumps
first?
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Objective Question

2 705102
Cube root of 0.0125% is closest to

1 0.005%
2. 0.05%
3. 0.5%

4. 5%

0.

= f

0125% =hT TAH e Toeheds &em

0.005%
0.05%
0.5%

4. 5%

W=
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3 705103

A2
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4 705104

L=

A2

Objective Question

1.

Objective Question

4

228

2. 108
3.
4. 114

156

228
108
156
114
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How many 5-digit numbers, using 0 to 9, can be generated such that 123
appears as a string and no digit appears more than once?

5-37hi I fohctell HEATU, 0 | 9 T & 37ehl &1 AT &b, Flald HI ST Fehcll
¢ T 1123 v J@erH 7 AR F1S o 31 v an ¥ e 7 e
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The diagrams show two orientations of a die having numbers 1 to 6 written on
different faces. The number on the face opposite the face showing 3

is 2
is 1
is6

cannot be determined from the given data

P e
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Objective Question

5 1705105
There are four containers of equal height, whose bases are a circle, a square, a
rectangle and an equilateral triangle having the same area. Which one of the

following statements about these containers is true?

1. Their volumes are equal.

2.  Volume of the rectangular container is larger than that of the square
container.

3.  Volume of the triangular container is smaller than that of the square
container.

4.  Volume of the square container is larger than that of the circular container.
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Objective Question
6 705106

The diagrams show the rates of diamond and emerald in a range of sizes. A
person wants to buy a diamond and an emerald of identical size for a total of
Rs.6,75,000/-. What is that size?

= b = 2.5 7T

© ®

P 4 4 m 2 +
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& 3+ e 15 +

il g §

8§ 27 5 Lt

o 17 E 0.5 +

a0 : : : : i & 0 : | : | |
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5

Weight of diamond (carat) Weight of emerald (carat)

1. 1 carat

2. 15carat

3. 2carat

4. 2.5carat
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4 fow ot R & @R AR ue & Rffew 3Rt Fr ¥ welRia & 719 g
U SAfFT Ho T. 6,75,000- B FHT AR H Th ERT 3R T Tewdl TG
TEAT &1 T8 R FAT §rm?

= 3 =T _ 2.5 +
L, @
S 47 8 27
e 34 & 15 +
£ %
= 27 5 17
g 17 gusyT
£ 0 : : : } | = 0 : : : } |
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 p) 2.5
Weight of diamond (carat) Weight of emerald (carat)
T 1 carat
2. 1.5 carat
3. 2 carat
4, 2.5 carat
Al
1
A2 5
2
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Objective Question

7 1705107
If A is B's daughter, B is C’s brother and D is C’s father, then what is A to D?
1.  Grandfather
2. Grandmother
3. Grandson
4.  Granddaughter
TG A BH T &8, C & a5 ¢ 3R D, CH Tar & & A, DF/H i
g7
1., &gl
2. @
3. 9Er
4. 9rdr

Al
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Objective Question
8 705108 . . . . . .
A block of marble 4 m x 3 m x 2 m in size is cut into square tiles of 1 m side

having thickness of 10 cm. Assuming there is no wastage in cutting, how many
tiles will be made?

120
240

360
480

T 4 HeT x 3 HleX x 2 AT 3HR F TIFEAT sollsh 10 AT AlTS arer 1
HIeT o F TSN T3l H FIeT a747| Tg AlAS gU o o & ek 18
T 7T g5 W frael e &g o W

LN =

1. 120
2. 240
3. 360
4. 480

1
A2

2
A3

3

Ay

4

Objective Question
9 705109 ] .
A lady walks one-tenth of the total distance at 3 km/h, one-sixth she runs at

5 km/h, one-fifth at 6 km/h, and covers the remaining 16 km at 16 km/h by cycle.
What is the total distance?

14 km

16 km

24 km

30 km

Ao N =
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2. 16 AT
3. 24 &Y
4. 30 AT
Al
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Objective Question

10 705110
An OTP is made of six digits using 0 to 9. If three digits and their positions are

known, what is the probability (in percentage) of discovering the full pin within

100 trials?
1. 10%
2. 20%
3. 30%
4. 40%

TF 6-3hT S F 0 T 9 I F TAeT ¥ g1 737 2 IfT I IF
IR 3 BufT AT & ar 100 Tgeh & 37 G 1 @ RE F 901 7
H wiEerar =7 2ef?

10%
20%
30%
40%

bl S
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A4
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4

Objective Question
11 705111
Ramesh is taller than Rajesh but not taller than Rupesh. Suresh’s height is the

average of the heights of Naresh and Rajesh. If Rajesh is taller than Naresh then
who is the shortest among them?

Suresh
Naresh
Rupesh

Ll

Cannot be determined

THY, TS H U F HAUF ofar § oAfehT wer § e AT g1 Gl H FAs
e 3T Torer i ET FOE F SR g1 IfG TS, AN ¥ 34fed Sar g

ar g9 ol i 272

1. g‘lrar
2. T
3. &

4. TRUROT A& TRAT ST T
5\1
fAZ
§A3
:A4

Objective Question
12 705112

Thevalueof (1- —)(1- —)(1- —)...(1- —)is
.- 2
2. (1- 3
3. (1- )
& -3
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Objective Question
14 705114
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Objective Question

4

[ == = I~ B {f -

2025 2024

(1- 2

79

(1= 2

80

(- =)

81

(1- )

82

One side and one diagonal of a rhombus are 13 cm and 24 cm, respectively.
Then the area of the rhombus is

90 cm?
100 cm?
110 cm?

120 cm?

T HHAGHS D U o AR U AT Feer 13 W 3R 24 WA T A
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15 705115

=

Wy -

4.
ar fosaeT 9Tl #r AgTR TE FEAT T § B I 3d FIU TR B
AT AA & 4 BT HT qAHar 4T gEi?

Objective Question

OF K =

4
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Two fair dice are thrown at random independently. What is the probability that
the average of the values on their upper faces is 4?7

5/36
1/6
7/36
2/9

5/36
1/6
7/36
2/9

The square of the geometric mean of two positive integers is 30. The smallest
possible sum of the two integers is

10
11
13
17

ar UIcHS qUIhT & I[UNcak ATET &7 91 30 g1 3o7 al qUihl 1 HATad

B wnhp =

A2

A3

FATH TETHST FT BreT?

10
11
13
17
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Ay
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Objective Question
16 705116 . . . .
An electric heater uses approximately 1 KWH for increasing temperature of 1 L

water by 1°C. If the heating element has a rating of 10 KW, what is the time
taken to raise the temperature of 1 L water by 1 °C?

1 hour

15 mins

10 mins

BN =

6 mins

TUsh Solfdead gled, 1 e Uil &l di9AT 1°C 9eid & T SereteTr 1 KWH
Il T 3TART Far &1 I 38F aifer vaide Hr T 10KwW & ar 1
T UTAT &l J9ATT 1 °C e & o raar gag JEem?

1 eT

15 =T
10 =T
6 fAeTe

N =

A2

A3

A4

Objective Question
17 705117
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An experiment has collected data in some units which is presented in the below

X-Y graph.
1.0¢
- Y
asL * 2
" _IIIIIIJIII‘.IEIII.- 4 'é .;'AEl;u
-0.5- .. x

What would be the best function to fit the data? (for some positive constant k)

1. Y =cos [kX]
2. Y =sin[kX?]
3. Y =tan[kX?]

4. Y=e% coskX]

T YA H FO SHEAT A HHS| B Hhold e A QU 7T X-Y IAH H

wEg foar amm &

1.0

L]

. Y
asl ®

- .. 3
i ] L] a*®
1 2 3 4 5 5
- ” . L]
- ..

-0.5 .’ o X

3Tl F A e e F T FaT T Bl (FFere) Fdlcadm gEm?
(FT HHNIcH® E2RH k & folv)

1. Y =cos [kX]

2. Y =sin kX

3. Y =tan kX

4. Y=eF cos[kX]
Al
1

A2 5
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A3
Ay

4

Objective Question
18 705118
Ten litre (L) milk contains 10% water. How much water should be added to

increase its proportion to 20%?

1. tL
2. 1281
35 2L
4. 2251

cH oY g H 10% TRl 81 Ul % U H 20% TF qe6 & fow THA
fohaar arelr AT 93em?

1. 13X
2. 1.25dT
3. 2@
4. 225%M
1
A2 5
2
3

A4

Objective Question

19 705119
If Asha’'s mother is Tanisha's daughter’'s aunt and Tanisha has no nephew, then

Asha is Tanisha’s

1.  mother

2. niece

3. grand mother
4.  sister

afg 3mem & A Felrew F T Fr A § R AT F AT AT T 5 oA
3T Jarem Hr T &2

EEE
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A2
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A4

Objective Question
20 705120

A chocolate bar of 5 cm length and 4 cm width has to be cutinto 1 ecm x 1 cm
pieces. How many minimum cuts would be required, if pieces are to be taken
one-by-one? (One can start by cutting along either length or width, before
removing 1 cm x 1 cm pieces one by one)

20
19
18
10
58AT oS AT 4 WA AiSS F T Ahole AR H 1 FA < 1 FAT F gt A
FeaT &1 IE T & qIG TF hST ol A § A $HF [T hcdel gt
e ST g7 (1 HAT X 1 THAT Thst T Teh-Teh Fleh el el o folw AT

dr S/erS 41 €IS & WHER I U YT SN S Hehell 2)

ha S e

1. 20
Z 49
3. 18
4. 10
Al

1
A2 5

2
A3

3

A4

Objective Question
21 706501
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Let A, B be two non-empty subsets of R. Let

S = {f:A—= R | fiscontinuous},
T = {f:B—R | fiscontinuous},
U = {f:Ax A—= R | fiscontinuous}.

Which of the following statements is true?

1. If A is finite, then there exists a bijection between S and U.
2. If Ais finite and B = [0, 1], then there is no bijection between S and 7.
3. There is no bijection between .S and U for any choice of A.

4. If A # B, then there is no bijection between T" and U.

T foF R o &t siftea srag=aa A, B 8 94 fk

S = {f:A>R | fEaat},
T = {f:B—>R | fusag},
U = {f:Ax AR | fuaag}.

T e o § & | e 22

1. g Aqftfd 8, a9 .S @ U % Hea Thehl 3TT=a1&A 2l

2. afe Aufifi@ R qem B = [0, 1] 8, @9 .S @91 T % 0 FlE Uhehl STT=a1e 81 2|
3. fordl oft A & U, S qem U o e 1S uahehl 31resied T8 2

4. G A # BR, s T 91 U % TeA I3 Theh! 3TTeTEH 781 2

jAl
fA2
:A3
:A4

Objective Question
22 706502
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Let (2,).>1 be a sequence of real numbers that has a decreasing subsequence (i, )>1-
Assume that
lim z,, = 2025.
E—oc

Which of the following statements is necessarily true?

1. liminfx, > 2025

N—00

2. limsupz, < 2025

n—rog

3. liminfz, < 2025

n—nDo

4. liminfx, > 2025
08 oo

iy

T 6 (2,51 AT HEATST 31 i3 STTRH & FEeRT SRR SUTHA (2, )1 1 W TR

lim z,, = 2025.
k—oo

= 1 9 & 91 Y A e 27

1. liminfz, > 2025

=00

2. limsup z, < 2025

n—r00

3. iminfy, < 2025

=00

4. liminfz,, > 2025

k—oc
fAl
fA2
.A3
.A4

4

Objective Question
23 706503
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24 706504

Al

A2
A3

A4
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Consider the sequences (a,,),>1 and (b,),>1, defined by

Tl T
1 1
Ay = _2\6 + T Eil"ld b‘.n = ‘—2\1" n -+ ]_ -4 —
z&:l vk Zk:[ NG

Which of the following statements is true?

1. (an)n>1 converges but (b,),>1 does not converge.
2. (bn)n>1 converges but (a,),>1 does not converge.
3. Both (a,),>1 and (b,,),>1 converge.

4. Neither (ay,),>1 nor (b,),> converges.

ST ()1 TAT (by) > T A =R S ooy & rficemfee &

~3

n 1 n
ay =—2+n + Z — i b,=-2vn+1 + Z
k=1 vk k=1

o o @ B 11 Y we @2

. () o> TG BrT @ ARRA (b,,),,, SR 76 a2l
. (bn)nx ATTERE EraT & AR (a,,) >, ATTERE 7 Sar 21
o (@)1 T (by,) > SHT ST BT 2

- (@ )nz1 T (by) > ST 1€ ot srfvrgia & e =1

p—

b2

(951

e

Objective Question
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Let f : R — R be a non-constant continuous function. Which of the following statements
is necessarily true?

1. For every bounded subset A C R, f~!(A) is a bounded subset of R.
2. For every Cauchy sequence (,),>; in R, (f(z,)).>1 is a Cauchy sequence in R.
3. There exists x € R such that f(z) = =.

4. There exists x € R such that f(x) = 0.

AH R f 0 R — R IS oTekat gad o | Fe § & 9 91 eF STavgend: 97 22
1. e aites 3TaTead A C R & fog, R =1 suaqed £~ (A) Thag 2
2. R H9cHF RN ITHT (7,)n>1 F TG, (f (7)) 1 W1 R H HIRAT STT56H )
3. Wz € R 2w fau f(z) = 2 R
4 Tz e RRFmEd e f(z) =02

Al
A2
fAs
A4

Objective Question
25 706505

Let f : R — [0, 00) be a bijective function. Which of the following statements is true?

1. f is monotone.
2. [ is continuous but not strictly monotone.
3. f is not continuous.

4. f is continuous but not uniformly continuous.
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qH ok f 1 R — [0, 00) Ushehl AT=BIET Bl &l (= AT H § shi- d1 9 82
. f Ui R

2. f Hdd & Ak ged: Tehiese & 2
. f Odq A&l =l

4. f ¥ad & cifer UhadHd: ¥ad Tl gl

—

(98]

Al
A2
fA3
A4

Objective Question
26 706506

Consider the sequences ( f,,),>1 and (g, ).>1 of functions defined on the interval [—1, 1] by

* +n . 22+ n?

Ju(2) = (=1)" —5— and  gu(z) = (-1)

=

Which of the following statements is true?

1. Z f» and Zg,,_ are uniformly convergent on the interval [—1, 1].

n>l g

2. Z fn is uniformly convergent on the interval [—1, 1], but Z g, is not.

n>l n>1

3. Z gn is uniformly convergent on the interval [—1, 1], but Z fn is not.

n=>1 nzl

4. Neither Z fn nor Z gn is uniformly convergent on the interval [—1, 1].

n>zl n=l
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et [—1, 1] o e TR wei o ST ( f,,) 51 T (g, ) st T =TSR

2 2 2
v L ™+
B@) = (DS gafe) = (1) S

nd

i g R T 2?
LS f oy g, S (1, 1) o o s

2. f ST [~ 1, 1] T OFEAAG: A 2, afm= D g, TR
% ZgnW[—l}l]q{Wﬂﬁ: aﬁmﬁ%ﬁ%Zﬁﬂﬁ%
4. TN [, FRARD g, IFT [ 1, 1] R O A

:Al
A2
5\3
A4

Objective Question
27 706507

Let V be a vector space over R. Let 71,7, : V — V be two R-linear transformations such
that 71 +715 and T —7; are linearly independent over K. Consider the following statements:

(A) The transformations 7 and T; are linearly independent over RR.
(B) There exist R-linear transformations 73, T} : V' — V such that
{i+ T, h — Ts, Ts, Ty}
is linearly independent over &.
Which of the following statements is true?
1. (A) is true but (B) is false.
2. (B) is true but (A) is false.
3. Both (A) and (B) are true.
4. Both (A) and (B) are false.
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A fF RWV uwafyraaB a6 7, 7, : V — V8 8 R ®qiawr & fof R W T, + T, a1
Ty — T, Yawd: a7 & e s w fe=m =t

(A) R &gawor 1) qur 7', Washa: @ad &l
(B) R-¥fas wwtawii 73, 7, : V — V 1 siftaea & ek fo
(0 4B T =T, Ti Ti)
R W {flasha: w@ed 2
ot sl o @ i 1 e 27
I. (A) ¥ 8 Ik (B) 376 2l
2. (B) U B TR (A) 379 21
3. (A) 9T (B) §F1 &7 &)
4. (A)T9T(B) EHT 310 2

Objective Question
28 706508

Let 7 : R* — R* be an R-linear transformation such that
(T2 T +INT —21)=0 and (24 T4+200T% A =0.
Which of the following statements is FALSE?
1. T is diagonalizable over R.
2. The characteristic polynomial of 7" is (x — 2)*.
3. The characteristic polynomial of 7" is (2? + z + 2)(2? — 4).

4. For every R-linear transformation S : R* — R*, we have ST = T'S.
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A 6 7 : R — R var RIRas s0iawor 2 76

(TP +T+I(T—-20)=0 T (T?+T+20(T*°—4I)=0.
e et 1 @ = A srEe 27

I. RWT foaoidr 2 |

2. T =1 AfAeIfores sgue (z — 2)* 2l

3. T &1 AMAeiores sg9e (22 + 2 + 2) (2% — 4) 2

4. g% R wwiqwr S : R! — R & faw, ST = 75 &m

Al
A2
A3

A4
4

Objective Question
29 706509

Let A be a 3 x 3 complex matrix such that A? is the identity matrix. Which of the following
statements is true?

1. Ais diagonalizable.
2. A has at least two distinct eigenvalues.
3. The characteristic polynomial of A is 2% — 1.

4. The minimal polynomial of A cannot have degree 2.

urH o A T 3 x 3 |itn sireye @ forteh forq A® dqoamen 311ege 81 fet el | 8 i a1 9ed 22
1. A foefir 2
2. A% FT T F 3 i arfiraerfors ar &)
3. A% sifvaaies g 28 — 12
4. A% HAfeass age 1 Fife 2 T8 8 wadi|

A2

A3
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3

Aty

4

Objective Question
30 706510

For any matrix P, the transpose of P is denoted by /. Consider the real matrix

0

—

11
A= |1 2
11

(o)

Which of the following statements is true?

1. There exists a real invertible matrix P such that PAP ! is a diagonal matrix and
plP = I;‘;.

2. There exists a real invertible matrix P such that PAP! is a diagonal matrix and
PtP £ I

3. One of the eigenvalues of A is not real.

4. A has only real eigenvalues and it is not diagonalizable over R.

forelt srmege P o uited 1 P! & ffde 6t | ey aredfess srege w faem

1 1
A= |1 2
1 1

B = O

1 o § 9 1 w1 | 82
1. T aredfaes oAl sregg PR PAP-! fasl-sreqg 2 qur PLP = [, 2
2. UM ARt ehwoiia 7 P& fo PAP ! faerol-smsqg @ qun PP # I3 R
3. A U sfirereriires o andfass 6 21
4. A% e aredfosh stficrafores @ 8 qur g R W faesola 7€ 21

f\l
fA2
fA3
:A4

Objective Question
31 706511
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basis of V?

Objective Question
32 /706512

SIS

SIS

SIS
au

1 |
9 Al — )5
(Gree)
1 1
4 (D X W
{(Fz0075):
1 ]
4, —.0,0,— ],
(s
Al
1
A2,
2
A3 5
3
Aty
4

3
§|~

3\‘@

V3’

SIS
<

0,

al§

.0,

4 Live_Math_2mar_E_1-120.html

Consider R! with the standard inner product. Let V be the subspace of R* spanned by the
vectors (1.0,0,1), (0.1,0,1),and (0,0, 1, 0). Which of the following is NOT an orthonormal

),(0,0,1.0)}
) (0,0,1, 0)}

Sl

0 ;—E) ,(ozo,;.o)}

(L=,

f) 0,0, 1, n)}

W ST TUHRE atel R 9t fa=m &4 7 f6 V |fesi (1,0.0,1), (0.1,0,1),3
R* S STE 21 B & & AT VT ST i S TE 2

{(@eea) (@

).(0,0,1.0}}
) 0,0, 1, n)}
) (0,0, 1, )}}
_—1) (0,0,1, 0)}

SIH
o )

)
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001
A=10 1 0f.
L 0 0

Define B : R? x R* — R by B(v, w) = v' Aw. Which of the following statements is true?

Consider the real matrix

1. B(v,v) = 0if and only if v = 0.
2. For every A € R, there exists v such that B(v,v) = A.
3. There exists v # 0 such that B(v,w) = 0 for all w € R?.

4. If B(v, w) = 0 then either v = 0 or w = 0.

fo areafaes stege W famm

A=

g =
o = O
i i co S

B :R?x R? - R B(v, w) = vt Aw & ftenfia s e wemi 8 & Fivan aer 22
1. B(v.v) =0%aRsfudFaaafee =02
2. 9& \ € R&F T var o & fe B(v,v) = A&l
3. W@ #£ 0B e oft w € R & faw B(v, w) = 0 R
4, 3afE B(v,w) =089, Ao = 08I w =0l

Al
A2
jA3
A4

Objective Question
33 706513
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For z = x + 1y € C, let f(z) = u(x,y) + iv(x, y) define an entire function. Consider the
function
g(z) = ulz, —y) — w(x,—y), forz=z+iy € C.

Suppose that v(z,0) = 0 for all z € R. Define E = {z € C | f(z) = g(z)}. Which of the
following statements is true?

1. I is the real axis.
2. FE is the imaginary axis.
3. E contains an open subset of C, but £ # C.

4, E=C

WHTH 2 = & + iy € CHIAT f(2) = w(x,y) + iv(x, y) 30 AT HerT Te7 Ivaifves 81 Fre oo ot

[EEILE:TY _
g(2) = u(z, —y) —iv(z, —y), W z=a+iy € C.
TR e s € RFRR 0(2.0) = 0R9Rffa R E = {2 € C | f(2) = g(z) ) Frasai g g s ar
g 22
I. E arfas s1e 2 |
2. F Fedfas S 2 |
3. BH C %1 U fagd suaq=ag @ifed 2 dfdd £ # C 2
4 E=C
Al
1
A2
2
A
3
Ay
4

Objective Question
34 706514
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Consider the half planes
Ri={z=xz+iyeC :2>0} and R.={z=z+iyeC : z <0},

and the fractional linear transformations

: z—1 z+1
T](ZJ = 7+1 and Tz(;] = .T]_

i

LetdiscD = {z € C : |z| < 1}. Which of the following statements is true?

1. T} and 75 conformally map R, and R_ respectively, onto the disc D
2. Ty and T conformally map R_ and R, respectively, onto the disc ID
3. T) and 75 conformally map the disc D onto, respectively R, and R_

4. Ty and T, conformally map the disc D onto, respectively I and R

foeT St -gaaa

R.={z=2z+iyeC:2>0} @ R_.={:=2+iyeC : <0},

&1 & a1 e fy=erss tRass sgian w e

A fEabFRI D = {z € C : |z| < 1} I FeAi g A ST AT @ 82

1. T, @ T, SHET: R, @7 R_ a1 =fshent ) T SATHI0: AT Nfafesor #d

2. T, QU1 T, WT: R_ T R o1 =fsheht [ O STehI0IG: STesTel Ui fersor #hid &)
3. T, @1 T, =fFert D 1 FAST: R, T R R STTHIVA: ST=aTal Nidred i al
4. T, @ T, =fspart D %1 shoT: R @1 R, T ITTHI0E: HATes1e! Sffef #td &)
Al
A2
A3
A4

4

Objective Question
35 706515
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Let~ be thecircle {z € C : |z| = 3} oriented counterclockwise. Let f be an entire function.
What is the value of A for which

A M N

holds?

1. f(1)
2. £(2)
3. f1(1)
4. f(2)

T o ~ ammad stfafamntaa gad {2 € C : |2 = 3} RITA T % f v wea Jvaifye wom 21 3fe

/ (3 [—4 1 (zf_(z;)g) dz=0

rdl A 9T 491 8T
1. f(1)
2. f(2)
3. f/(1)
4. f'(2)

fM
52
:A3
.A4

Objective Question
36 706516
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A3

o
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Consider the entire function

and the meromorphic function

on C. Which of the following statements is true?

= 0 is a zero of f of order 3 and a pole of g of order 1.

N
i

= ( is a zero of f of order 2 and a pole of g of order 1.
3. z = (is a zero of f of order 3 and a zero of g of order 1.

4. z = 0is azero of f of order 2 and a zero of g of order 1.

T fof C W B Sveiiyeh wer

qAT Sdh! BT

RGO R R e ke k[ kY,

I. 2 =0, % f I 3 I T B g 1 hie 1 T ga 2

2. z=0,%cH f 1 HIE 2 FH I TATEHA g HTHIE 1 Y 8
3. 2 =0, f HHIE 3 I TUTHAA g FTHIE 1 I 2

4. z=0,%cH f T HIE 2 HT I TUTHAT g FHHIE 1 A 2

i i w w [\ [\ — —_
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Objective Question
37 706517
Let p be a prime number. An element « of the multiplicative group (Z/pZ)* is said to
be a primitive root in (Z/pZ)* if the order of a in (Z/pZ)* is p — 1. Let S, be the number
of primitive roots in (Z/pZ)* and ¢ denote the Euler ¢-function. Which of the following
statements is true?
1. For each p < 100,
i ( S;, )‘N
“—~ \(p)
converges.
2. For each 100 < p < 200,
£(5)
“—~ \ (p)
diverges.
3. For each p > 200,
> ()
= \ ¢(p)
converges.
4. The element 4 mod 101 in (Z/101Z)* is a primitive root.
T o6 p Uk ST WA 81 AR ORI TR (Z/pZ)* o TRt stee o Y (2 /pZ)* A p — 184
T (Z/pZ)* ¥ TET T T ST 8 7 @l (56 (Z,/pZ) * o6 T el 361 §e i S, T A0 F Hl
ZRT FGE a8 Fe T 5 9 &l |91 907 22
1. ¥ p < 100 % forw
> ()
“—~ \¢(p)
R 21
2. 989% 100 < p < 200 % fog
o0 T
> (7%)
— \(p)
a2
3. W&¥F p > 200 % g
> ()
“— \p(p)
SRR 21
4. (Z/101Z)* ¥ 35589 4 mod 101 T T=7 9 2|
Al
1
A2y
2
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A3

3

Ay

4

Objective Question
38 706518

Let G be a group of order n > 3 and H be a subgroup with 1 < |H| < n. Consider the set

X=|JgHg™.

ged

Which of the following statements is true?

1. If G is abelian, then | X| = n.
2. If | X| divides n, then G is abelian.
3. |X| <n

4. | X| divides n.

a6 G #ife n > 3 FTadE 8 qut H U e swene & s fag 1 < |H| < n @1 frm e w famm

X = U gHg™.

get

o vl o & o6l |1 He 27
| Al G emeeft a9 | X | = n
2. afa p 1 | X| oo san 8, @9 G et 21
3. | X|<n
4. | X | gr n fofora g 21

fM
fA2
:A3
:A4

Objective Question
39 706519

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4_Live_Math_2mar_E_1-120.html 31/105



3/3/25, 1:42 PM 4_Live_Math_2mar_E_1-120.html
Consider the ring homomorphism ¢ : C[z. y| — C[t| defined by
(@, y) = FER1).

Which of the following statements is true?

1. v is surjective.

2. f py(x)y + po(2) € ker v for polynomials p,(z), p2(z) € Clz], then both p; and p, are
the zero polynomial.

3. There exist non-zero polynomials p,(z), p2(z) € Clz] such that v(p, (z)y +p2(z)) = 0.
4, There exists f € Clz, y| such that v(f(z,y)) = 0 and ©(f*(x.y)) # 0.

I FHIEHIET o : Cl, y) — C[t] Frerg afonfya &
U(f(z,y) = f(E2,1).
{7 ol § | 9 o1 9 22
1. ¢ ATEBEY B
2. ARG p (), pa(z) € Cla] F AT p; (2)y + pa(w) € ker v, Tl p; T p, I I TGS &
3. U@ YRGS i (), pa(r) € Cla] &6 T 4 (p1 (2)y + po()) = 0
4. W@ f € Clz,y] 8 e AT v (f(x, y)) = 0@ o(f*(z,y)) # 0

f\l
A2
5\3
A4

Objective Question
40 706520

Let N be the set of positive integers. Consider R? with the Euclidean topology and the

subsets
A={(n; l) :nEN}, B={(71: l) :-n:méN}.
n m

Which of the following statements is true?

1. Ais a closed subset of R? but B is not a closed subset of B2.
2. B is a closed subset of R? but A is not a closed subset of R?.
3. Both A and B are closed subsets of R,

4. Neither A nor B is a closed subset of &2,
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uT o o N e=Tesss qurient o1 a=ad 8| aferdia aiftafaeht are R qor fre suemeeri ot faem =

1 1
Az{(n: —) i -HEN}, B={(n. —) : nvmeN}.
n m

s d g PR aT a2

1. R? =1 Heq ST8d=ad A 2, Afe R? %1 §9a == B 7& 2

2. R? =1 Had IT6H== [3 €, i R? %1 Heq qad==a A 781 2|
3. Adu B AT R? % daq Sweead 8

4. Aqu BHEHE W R? 7 Had Iwaw=ad 76 2|
‘Al
:A2
{\3

A4

4

Objective Question
41 706521

For any non-zero solution y = y(z) of the differential equation
d’y
da?

denote S := {x € (0,00) : y(z) = 0}. Then

‘ d
(2z + 3)? + 6(2z + S)d—y + 8y =0,z >0,

1. Sis an empty set.
S is a non-empty finite set.

S is a countably infinite set.

Lo B

S is an uncountable set.
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o Stgener gt

d2, d
(22 +3)* =2 +6(20+3)— +8y =0, 2 > 0,
dx drx

¥ Fret sft YR R y = y(2) FRATS = {2 € (0,00) : y(z) = 0} Haw
1. S us fod aqeaa 2 |

. S ush HAftaa aiifd e 2

. S U Ut I qeEd 2

o]

(9]

=

. S U ST a2
A
2
A3
s

Objective Question
42 706522

The initial value problem

]
% = 4 ‘.F = ll siny? y(O) o

has
1. a unique solution on R
infinitely many solutions on the interval (-2, 2)

a unique solution and its maximal interval of existence is (—oc. 1)

i U

no solution on the interval (-2, 2)
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e arrifeyes o= ggEn

Y — 1 siny, y(0) = 1
FI/h
. R U Al gt 2l

2. A (—2,2) ¥ 3 & Bl

3. e TG 5T & qUT 36 o 31Rded o1 3fars efauet (—oo, 1) B
4. IAA (—2,2) H RIS g T

A
1
.
2
A3
3
My
4
Objective Question
43 706523
The problem
Pu  O%u : ; o -
52t g =0 in{@y) R 12t y? > 1]
u(z,y) =1 on {(z,y) € R* : 2?2 +¢*> =1}
has

1. no solution
exactly one solution

exactly two solutions

L

infinitely many solutions
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T
Pu  0%u : 2 S 118
T {(z,y) e R? : 2 +¢* > 1} ¥,
u(z,y) =1 {(z,y) eR? : 2+ = 1} W

F1/&h

1. 5 & Tl &
2. JATAY TF T 2

3. JAEY A A B
4. A TA T
Al
1
“
2
I
3
Ay
4
Objective Question
44 706524
The problem
QE =5 QE = 4%
dr Oy :

u(z,0) = 2% Vz € R
has a solution on an open set containing the line {(z,y) € R? : az + by = 0} if
l.a=1landb=0
2.a=land b= -1
& a=2andb=1

4. a=land b= 2
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HEAET
Ju  du "
T a7
or Oy

u(z,0) = 2%, Vz €R

# {(2,y) € R? : ax + by = 0} X@T %I Guifed & At el foraa wqeea w e 2 afe
. a=10Wb=10
2.a=10Mb= -1
J.o=201b=1

4. a=1aqub=2
Al
A2
A3
fM

4

Objective Question
45 1706525

Consider the quadrature formula

| =

(f(=1) + £(1)).

o]

1
/ |z|f(2) de ~ -
J-i

Then the degree of precision (also known as order of exactness) of the quadrature formula
is
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3 &psreheT T O o= o

| lalf@ e~ 5 (-1 + 50).

e &TeheT | oht IR it (S emay ife Wt s smar ?) 8

1. 0

2. 1

3. o

4, 3
Al
1
A2 5
2
A3 3
3
Ay
4

Objective Question
46 706526

If ¢ € C*[0, 1] is the extremal of the variational problem

r1

minimize J[y| = / (yy' + (y")?) d,

0
subject to (0) =0, y'(0) = 1, y(1) =2, y'(1) = 4,

then ¢ (1) is equal to

Co|l W W=l Co|n

W= | Ut
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afe p € ¢4[0, 1] = oo Tme &1 = ©

1
minimize .J[y| = / (yy' + (v")?) dz,
0

s y(0) =0, ¥'(0) =1, y(1) = 2, (1) =4,

(1
H‘ﬂw(i)ﬁﬁl%

5

1. =

8

5 3

|

5

3. —

8

, 8

4
Al
1
A2 5
2
A3 3
3
Ay
4

Objective Question
47 706527
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If u is a solution of the integral equation

1
)= )\/ K (z, t)u(t)dt,
0

where
. — SrpE e
Bl o= r(l—1), 0<z< 1
il—g);, OUsfiswp<l
then
2
ik %+)\u=0, ©(0) =0 = u(1)
d*u B B
2 E—/\u 0, u(0)=0=mu(l)
3 -d—u~+}\ =0, u(0)=0=u(l)
o tAu=0, u(0)=0=u
du
4. %—Au—ﬂ, ©(0) =0 =u(l)
3 v T aTRer iRt T B ©
1
u(x) = )\/ K(z,t)u(t)dt,
0
EH]
z(l—1t < ot <]
N T iy
tl—2), 0<t<z<l
dsl
1 @Jr)\ =0, «(0)=0=u(l)
gz tAu=0, uw0)=0=u
d*u
2. d_ggg — A\u = 0 ?L(O) =] = U,(I)
du
3. E—i—)\u—(}? w(0) =0 = u(1)
4 @—)\u—ﬂ (0 = 0= m(1)
dx - -
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A2
A3

My

4

Objective Question

48 706528
Consider a particle of mass m; moving along a horizontal line L that is perpendicular to
a vertical wall. Let 2 denote the distance of the particle from the wall. Suppose a simple
pendulum of length [ having mass mo, ma # my, is attached to the particle as shown in

the figure.

7

/,//;/ T !

7 L
o

7

. N

s

If the pendulum oscillates in a plane containing L, then the equations of motion in terms
of the generalized coordinates x and # are (¢ denotes the acceleration due to gravity)

1 (my + ma)Z + Ima g (9 cos) =0,
16 + 4 (cosh) + i0sing + gsinf =0

G { (my + mg)i + lmafi cos§ = 0,
10 + 7 cosd + ifsinf + gsin =0
o { (mq +ma)i + lmlﬁ(écos@ =0,
Ee—'—n’tgdt uosé‘) +ifsinf + gsind =0
” { my +my)i + 14 (0 cosf) + #0sind + gsind = 0,
4 (icosf) +0cosf =0
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ol Seater 9 & weaqg afts @ L o i 589 m, & @01 1 fomm Fifew o & o e
gl o 81 TS | 1 o T AIe (ST 5B 1y, my # my @, FEEIeR o 8 ger e 2l

=

My

T Arete, [, 1 AHTTEd F 1ol THae § Gl FdT 8, 06 SAT9ehighd [Ha@Tah! 2 T § SR e i o SHIeRor
(TET g Teed T @ @) fre @

(mq +me)E + .‘f?'n.--zf%; (!5' cos 9) =£);
L. . 5
16 + 4 (i cosf) + 0sinf + gsing =0

. (my + me)T + Imsf cos 6 = 0,
16 + i cosf + #0sinf + gsind =0

6"‘5’-’»2& J;(,O‘-\GJ + #0sinf + gsind = 0

i ('rr:rl-i-m;}x +IJ(9cosH)+;if@sir19-%-gsinf?-—07

g { 11y + s )T+ l'mldt(ﬂ(oaﬁ) =)

16 + 2 (i costl) + 0cosf =0
Al
A2
:A3
A4

4

Objective Question
49 706529
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Suppose that { X, }.cn is a sequence of independent and identically distributed (i.i.d.)
random variables with the common probability density function

f(.f“) == -;'T_(i-—li-—?é-ijR

Then which of the following statements is true?

1. X, and X’}f"“ have the same distribution.

2. :T Z X; converges to 0 in probability, as n = oo .
=1
3. Median of {X;, X5, ..., Xy,41} converges to 0 in probability, as n — oc .

4 B(|X[7) =

o & { X, ) T TTTaRaT o9ca e aTel W Ud HeaumanTa: §fed (i.0.d.) Argheas =9l &1 3FH 8

1
f(‘]’.-‘) = m,.’f eR.

GERCI= KDLk Rl an e ke o)

1. Xy e A & sfe w8

2. L3 X, wifterar it 0 ot sifirafa 81T 8, 59 0 — oo

=1

3 {Xl,Xg, ,Xgn*l}ﬁmmmﬁmﬁ”wmmﬁaﬁlﬁ%.ﬁﬁ — 00

4. B(|X%]7) = o0
A
x
S
As

Objective Question
50 706530
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Let U;, Us. .... Us be 6 urns such that urn U, contains 3k + k° balls, out of which 3k are
white balls and k? are black balls, k = 1, 2, .... 6. An urn is selected with the probability
of selecting urn U, being proportional to (k + 3). A ball is chosen randomly from the
selected urn. Then the probability that urn U; was selected, given that the ball drawn is
white, is equal to

13

|l &=~

o
ot

&
= e

S~

ma e U, Uy, ..., U@ 6Famig, Fh=1,2 ..., Géﬁi%ﬂm(/kﬁ%Jrkzﬁ%%ﬁqﬁ@%
Faﬁﬁ%%ﬁmk‘am‘ﬁ%lm@ FHT ! 39 ST T[T ATAT & o6 FHersT U, o6 4 ST o6l STfeeatt (e + 3)

B S e 8 8 U e 1 AT e B A Tl STt 1 4 e & b Fehret S e e T
aaﬁam%bh@%ﬁsrﬁmﬁmkw%

L

13

6

B o

13

3 =

6

7

&

9
Al
1
A2 5
2
A3 3
3

A4

Objective Question
51 706531

Planes take off in a busy airport in accordance with the Poisson process with rate 60 planes
per hour. 10% of these planes are cargo planes and 90% are passenger planes. Given that 10
cargo planes have taken off during one hour, what is the expected total number of planes
that have taken off in that hour?

1. 90
2. 54
3. 64

4. 50
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Fepell 21t 2aTE TS S W ATYAT WTH1 AT o HTER I WA @ Forehl & 60 AT Wi Hel 21 39 argami o
& 10% et 2R ATet 7T 0% AT R S AT AT 8 At 9 & P e H A 6 AT 10 ARt ¥
ESER RS ﬁw#ﬁmﬂﬁaﬁwﬁmgﬂm%

1. 90
2. 54

3. 64

{%1
A2
§A3
A4

Objective Question
52 706532

Suppose X ~ Uniform(5, 10). Define

X+3 ifX<7
-
X — 3, otherwise.

Then E(Z) is
1. 4.5

6.9

15

ol

34.5
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T X ~ Uniform(5, 10). afefiva st

X483 aE X <7

7 =
X —3, o=
W E(Z) 2
1. 4.5
2. 6.9
% 75
4. 34.5
Al
1
A2,
2
A3 3
3
Ay
4

Objective Question
53 706533

Let X and Y be independent random variables such that X follows U (0, 1) distribution
and Y follows Bernoulli distribution with success probability p € (0, 1). Define Z = X +Y'.
Letz; =05, 2 =12, 23 = 1.3, 24 = 0.9, 25 = 0.1, 25 = 0.7 be the observed values from the
distribution of Z. Then the maximum likelihood estimate of p equals

1

ol = b= |

(==l W
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X 1Y 1 U T Argfesd st A foF X #reed U0, 1) 3wy i ded el e @ foes fore aeerar
Fowap e (0, 1) 2Z = X + Y dienfa s o= & 2, = 0.5, 20 = 1.2, 25 = 1.3, 24 = 0.9,
25 = 0.1, 25 = 0.7, Z % 5z 9 & Ufera 9 81 7 p o7 A(oehas G9faar 3ol {7 & s @

1.

B = ]

Syl = | e

f\l
A2
A3
fA4

Objective Question
54 706534

Let X be a random variable with the probability density function

200 +2(1-0)(l—2z) if0<ze<]
fl@) = .
0 otherwise,

where ¢ € [0, 1]. Based on single observation z, the critical region of the most powerful
test for testing null hypothesis Hj : § = 1 against alternative hypothesis H; : § = 1, at level
of significance o = 0.25, is

1. o< ll

2 s

ET

98]
B
b

<r<

N L

i
o L

< L

B2l

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4_Live_Math_2mar_E_1-120.html 47/105



3/3/25, 1:42 PM 4_Live_Math_2mar_E_1-120.html

o 5 X we argfes =t @ fome siferdr o per e

0 ST,

f(z) = {29;]: +21-0)(1-2) Wo<a<l

STET 0 € [0, 1] 31 T 91 Jeqvr 2 3 STUR W, o = ()25 FTefehall % TR W deh{eqs Twed Tt Hy : 0 = 1%
foreg, Frrareofar ufterenr H, : 0 = | %1 wiiféra @ % sroeam oo &1 ifo & 2

L o<l
2. 2> 3
3.i<a <3
4 s <m<3
1
A2
2
A3 3
3
4

Objective Question
55 706535

Suppose that the probability density function of the random variable X is

22 if0<a<t
flz) =

0, otherwise.

where ¢ > 0 is an unknown parameter. Based on a single observation X, the confidence
coefficient of the confidence interval [2.X. £X] for 6 is

1. 0.36
2. 0.55
3. 0.76
4. 0.95
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T o argfemes = X a1 WifdehdT oFed Hheid e &

W AMo<z<o
flx) =
0, HTHYT,
STEl 0 > ( IS FHTq reiet 81 THAT Y&or X 3 S R, 6 o forvarerar sfauer [ 2X, § X & forg fargameran
NIED
1. 0.36

2. 0.55
3. 0.76

4. 0.95
‘Al
:A2
{\3

A4

4

Objective Question
56 706536

Let Xy, Xs..... X, be a random sample from distribution Poisson(6), ¢ > 0. Let
@) =e? 6> 0,

be the prior distribution of . Under the squared error loss function, which of the following
is the Bayes estimator of ¢~ 2%?
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aH & X, Xo, ..., X, e Poisson(d), § > () Il U Agfeah gfast 81 7 f
w(0) =e? 9 >0,
0 %194 (prior) Sie g1 AT A< BT B o JHaid, - 3 & i §T ¢ 20 =T 9IS 1A o7

| (w)ZE‘:LXe'H
n+3
2 (284) e EER
n X
. [y
4 (22) BB )
M
1
2
3
£
4

Objective Question
57 706537

Consider a multiple linear regression model

Yi=0+bfzat ++BEip+e 1<i<n ns(p+1),
where errors ¢;’s are uncorrelated with zero mean and finite variance ¢ > 0. Here, Y;
is the i-th response. Let Y; be the i-th predicted response by the least squares estimation
method, and let ¢; = Y; — Y;, 1 <1 < n. Then, which of the following statements is true?

1. Var(Y;) < Var(}), 1 <i<n
2. Cov(Y;,Ya) = Cov(Y, ¥i), 1< i<k<n
3. Var(¢;) = Var(e;), 1 <i<n

4, E(¢)< E(e), 1 <i<n
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U SEAfige FHTHE Hied W foen &l
Yi=B8+biza+ -+ Bptin+e, 1<i<n n>(p+1)

STt A ¢; ST § T AT AT I TAT I o2 > () i 21 7wt i emhE v w9 B Y
=Iau 37 e fafer & i yrpa sEfF A AR R = Y, -~ VY, 1 < < nR e e ami g
F GG 22

l. Var(Y;) < Var(Y;), 1 <i<n
2. Cov(¥;, Yi) = Cov(Y;, Yi), 1< i< k<n
3. Var(¢;) = Var(¢;), 1 <i<n

4, E(é)< E(e;); 1 <i<m
{\1
Az
fA3
A4

Objective Question
58 706538

Let X.Y and Z be independent and identically distributed (i.i.d.) random variables with
distribution N (0, 1). Define U = 2X,V = 3X+Y, W = X +4Z. Then the partial correlation
coefficient of VV and W, given U is

1. 0

2. U5

3. —1

4.1
XY 9T Z T ud geereHEa: dfed (i.i.d.) agfsw s d, et N (0, 1) 31U = 2X,V = 3X+Y,
W = X + 47 ufeaiféd &) a1 U % |mie, V aon W e i gedsy 7o7is &

1. 0

2. 0.5

Al
A2

A3
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Ay

4

Objective Question
59 706539

Consider the following design where the columns represent blocks and the letters repre-

sent treatments:
A CA B A B A B C D

BEDRD EC BDPDECESEEE

Then, which of the following statements is NOT true?

1. The design is a balanced incomplete block design.
2. The design is connected.
3. The design is binary.

4. The design is symmetric.

e femmsa o fomm =t e wiw, scites =1 fo@Td & a9 37, 3T= &1 fewmd &

A C A B A B
B D C D D C

T 3 e | | i |1 9 TE 27
1. e fesiiea ush Efera 1l seiteh fesisd 2
2. e fesTsa dorg 2|
3. g feséa fgamamd 2]
4. 7 TesTe guiia 21

A B G D
E B E B

:Al
A2
fx3
A4

4

Objective Question
60 706540
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i

Consider an M /M /3 queuing system with arrival rate A = 2 and service rate p = :
Define, fori =1, 2, ...,

3

e if the first transition is from i to i + 1
" )0 if the first transition is from i is i — 1.

Then, Var(1,) equals
33
L 169
34
2- @
35
3. 160
36
4- @
TF M /M /3 dfee womett w foram 6 e fag smmm @t \ = 2ammdarat p = 2 R1i =1, 2, ... Ffag
e afnaryg ¢
£ ARG EFIT i i+ 1 HE
T 0 afRevemEEHT i — 1 H R
s Var(I,) fre @
LB
" 169
” 34
" 169
35
3' e
169
n 36
169
Al
1
A2 5
2
A3 3
3
Ay
4
Multiple Response

61 706541
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For a real number z, let [x] denote the largest integer < x. Which of the following sets are

uncountable?
1 {zeR|[z] =1}
2 {zeR|z—[z] =1}
3. {reR|z>0,yzeQ}
4. {xreR|2?€Q}

ferelt e fares dem o % for, 7 7o (2] wad ST quiiss < o 31 e o 9 09 @ weey st 82
L {zeR]|[z] =1}
2. {reR|z—[z] =1}
3. {zeR|z2>0,/7€Q}
4. {reR|z? € Q}

Al
A2
A3

Ad

4

Multiple Response
62 706542

Let

A= ! lnEZ,n>0

NCES

Which of the following statements are true?

1. sup A is finite.

2. limsup ——_——— < sup A
n—&oop A/ n+yn—yn P

. liminf —X— =2

& B e —

4, limsup ————=3
n—+oop Vntvn—yn
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qH f&
1
A= ‘ né€Z,n>0
v+ /n—/n
e oAl & ® & @ T 82
1. sup A 9ftfig 21
. 2 1 7
2, Ilff:}jl) By oy <sup A
3. Bminf——L =72
1??-—1-)(1:2 \/ ntvn—/n
St e 1 _
e =
A
1
A%
2
I
3
Ay
4
Multiple Response

63 706543

Let [ : [0,00) — [0, 00) be a continuous function such that

f(x)
-

=g ]

lim
=00

Let S = {c € [0,00) | f(c) = c}. Which of the following statements are true?
1. Sis empty.
2. 5 is non-empty.
3. f must be uniformly continuous.

4. f need not be uniformly continuous.
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a3 f 2 [0,00) — [0, o0) Tk THT Fad Be & foh
lim f(@)

T—0C b

qHfR S = {ce€[0,00) | f(c) =c} BRI R TIE?
[. ST gl
2. S st B

=< 1,

3. f SATSTAHA: THHHTA: Tad 2l

4. f 1 UHHHTA: Had BT ST T8 2l

Multiple Response
64 706544

Let f : R — R be a uniformly continuous function. For each positive integer n and x € R,
let g, and h,, be defined by g,(z) = f(z + %) and h,(z) = f(nz). Which of the following
statements are necessarily true?

1. (g1)n>1 converges uniformly on any compact subset of R but not on R.
2. (gn)n>1 converges uniformly on R.
3. There exists a subsequence of (%,,),>; that converges uniformly on R.

4. For every compact subset K C R, there exists a subsequence of (h,),>, that con-
verges uniformly on K.

A f 1 R — R UHAAMA; ad BeH 8| Jedeh STee YTis o o T, 9T 9 @ € R % fg g, @ oy,
A g, (2) = fx + 2) W hy(x) = f(ne) | ufonfya s f 4 & 29 9 Fom ifrearda: g &

1. R % 81 #ed ST8q=a T (g, ), CHEHG: i 2 e, g R
2. R (g) > THEUHa: St € 2l
3. (By) 1 1 TS UAT SUTERA B0 S R W AR € 2

4. oI ded STEdead K C R % feTg, (h,,),,»1 %1 I8 UHT STITHA BT ST A R ThaTa: AmEia
&Il 2|
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w [\ —

.
~
~ N w w ) o —_ —_

Multiple Response
65 706545

Consider the following functions on the interval [0, 1] :
g(z) =sin(zz), h(z) = cos(n(z —1)).
Which of the following statements are true?

. (z"g(x))n>1 converges uniformly on [0, 1].
2. (2"g(2))n>1 does not converge uniformly on [0, 1].
3. (z"h(z))n>1 converges uniformly on [0, 1].
4. (a"h(z))

z))n>1 does not converge uniformly on [0, 1].

FHaUa [0, 1] R 4wl I o= =i

g(z) =sin(wx), h(x)=cos(w(z—1)).

e el 4 9 o 8 e 82
1. [0,1] W (2"g(2)) > THEETA: SR g 2|
2 [0 1] ,L)),p.]_ UhHHTAd: Mﬁm%'

3. [0,1] W (« "fy(r)),,>1mnﬂﬁ:aqﬁmﬁﬁ€lm%l
4. [0,1] 9 (2"h(2)) > ChEET: St T g 2

Al

A2

w S [\ —_ —_

A3
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3
My
4
Let f : [0, 1] — R be a Riemann integrable function. Define
Flg) = / flt)ydt, ¥z e [0,1].
0
Which of the following statements are necessarily true?
1. Fis Riemann integrable.
2. If F(z) =0forall z € [0,1], then f(z) =0 forall z € [0,1].
3. Fis uniformly continuous on [0, 1].
4. F is differentiable on (0, 1).
a6 £ 2 [0,1] — R U {0 TR S 8 TR
Fig)= ]JE f(t)dt, vz € [0,1].
0
0 1 8 19 9 o STad: 6 82
1. F Oum gamee
2. Afgefrz € [0, 1] F oW F(z) = 0Raa@ et 2 € [0, 1] % T f(z) = 0 &Fm
3. [0, 1] W F USHEHET: Tad 2l
4. (0,1) W F eI 7l
Al
1
A2
. 2
A
‘ 3
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Let i« denote the Lebesgue measure on R and f : R — [0, 00) be a Lebesgue measurable
function. Forn > 1, let

E,={z€eR : n-1< f(z) <n}.

Suppose that
any(ﬁ‘n) < 00.
n=1
Which of the following statements are true?
1. fe LY(R)
2. f e L(R)
3. f e LAR)
4. f € L*(R)

A B 1 2 R T T R T R T /2 R s [0, 0c) FE ST e 31w B > 13 g
E,={zeR :n-1< f(zx) <n}.
o 6
Zn?,u(}in) < 00.

n>l1

e ol 0 8 69 9 U 82
1. feLY(R)
2. feL*R)
3. fel'(R)
4. f e L®(R)

Al
A2
A3

A4

4

Multiple Response
68 706548

Let || - || denote the Euclidean norm on R? and « > 0. Let f : R?* — R be a function such
that | f(«x)| < ||z||*. Which of the following statements are necessarily true?

1. fis differentiable at 0 when a > 1.

2. f is differentiable at 0 when a =

b=

3. f is continuous at 0 when o = 0.

4, fis continuous at 0 when a > 0.
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T foF R? W foardi e || - || g et @ aur o > 0 R AH fF £ 0 R? 5 R U ber @ forss fag
f(@)] < ||| 1 Frer ol & 8 99 & Travaerd: 9 8

. 0 f eI eSag o > 18
2. O f SEFea S a = L &
3. 0W fAadeSg o = 0 &N

4, W fEa@e s a > 0N
f\l
{\2
{\3

A4

4

Multiple Response
69 706549

Let g be a real-valued continuous function on the set {(r,y) € R? | #* + 4*> = 1} such that
9(0,1) = ¢(1,0) = 0 and g(—2, —y) = —g(z, y). Define f : R* — R by

o) = 2+yly (ﬁﬁ) , if (z,y) # (0,0)
0, if (z,y) = (0.0).

For each (a,b) € R?, define k.5 : R — R by hp(t) = f(ta, tb). Which of the following
statements are necessarily true?

1. The function /i, is differentiable on R for each (a,b) € R”.
2. There exists (a,b) € R? such that h(a.p) is not differentiable at ¢ = 0.
3. The function f is differentiable at the point (0, 0).

4. If the function f is differentiable at (0, 0) then g is identically zero.
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A T weed {(2,y) € R? | 2% + y? = 1} W aneiash 6 S1el U1 6ad e g & e fag ¢(0, 1) =
g(1,0) = 08 g(—x, —y) = —g(x,y) B f : R? — R 7 & wfewnivg &L

Flis )= Vaz+y?g (da-jwz’ \/royz) . AR (z.y) # (0.0)
0, aie (z,y) = (0. 0).

POET (a.b) € R2%%Qh(ﬂ‘g,) 'R — Rﬁﬁfh{a,;,)(t) = f(ta,tb)@f“lﬁmﬁﬁﬁl faFyidasad
HTIYIHA: Ged 27

1. 5% (a,b) € R* & TG R TWEHSH hy, ) FTHTH A 8l

2. THIHE (a,b) € R?8, 6t = 0 by, ) STaewer = 8
3. T (0. 0) e f syt 2

4, A (0,0) WFAH f SEFaE € al g T I 8

f\l
A2
5\3
A4

Multiple Response
70 706550

Consider the real vector space X = {f : [0,1] — R | f is continuous}, along with the
norms || - ||, and || - ||» defined by

L 1 1/2
= [ 1@ ana o= ([ 1r@ra)

Forn > 1and z € [0, 1], let f,(2) = na™. Which of the following statements are true?
1. (]|f.]l1) is a convergent sequence.
2. (|| full2) is a convergent sequence.
3. Both (|| f.]l1) and (|| f»|2) are convergent sequences.

4. Neither (||f,|l1) nor (|| f.|l2) is a convergent sequence.
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Frafsm aRwEEE X = {f:[0,1] - R | f Gad 8} W HEF || - ||, 791 | - ||, Frerq afonfva @

1 1 1/2
1l = f f@lde T I|f||z=( ] 1f(=ze)|2ax) |

a6 £, (2) = na”, & n > 199z € [0, 1] 81 F eF 8§ 8§ & 8 o &2
- (|| fal]1) woF SfiETT 3 B

([ fl]) e i e 2

o 1flly) 7T ()] £l ) ST SAoETT 37w €l

AT (]| fll) ST (] f]]2) SHTorEE srhm 1

[—

2

L

.

Al
fxz
A3
A4

Multiple Response
71 706551

For each n > 1, let V denote the C-vector space of all n x n complex matricesand A € V.
Which of the following statements are necessarily true?

1. The set {/, A,..., A"} is linearly independent but the set {I. A,..... **1 is not lin-
early independent.

2. If A is a singular matrix, then the set {I. A, ..., A*} spans a (k + 1)-dimensional
subspace of V for all k£ < rank(A).

3. Thesets {I, A,...,A"}and {I, 4,..., A"} both span the same subspace of V.

4. Theset {/, A, ..., A"} is linearly dependent.

SeF n > 1% fag, 70 6V adt o x n aftry g f Cafmamfzzaw A € Vo s 8
FI9 Y 9Ghd: G 22

| wqee {1, A, ..., A"} awa: @t Al aqeed {1, 4, ..., A"} Hawa: @ 76 )

2. At A skt SiregE 8, a9 8l b < rank(A) % o ag=ea {1, A, ..., AY} & V4 ot
SueHf® (k + 1) 2
3. wa=g {1, A, ..., Ayaar {1, A, ..., A"} i V | fawfa swemfsat aum &)
4, ag=a {1, A, ..., A"} tawa: swad e
Al
1
A2
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For each n > 1, let V be the R-vector space of all n x n real matrices and A € V be
invertible. Consider the R-linear transformation ¢ : R[z] — V such that ¢(2*) = A* for
all > 1 and ¢(1) is the identity matrix of order n. Which of the following statements are
necessarily true?
1. ¢ is one-to-one but not onto.
2. ¢is onto but not one-to-one.
3. There exists f € R[z] such thatdeg f < nand ker¢ = {fg | g € R[z]}.
4. degh > n for every nonzero h € ker ¢.
e > 13 e Vet o x n areatass Areel i R-afer aafe am aunaE 5 A € V el 8
U R-Aash &0 ¢ : R[z] — V W fomm s, st kb > 1 Ffawp(eh) = AR aaro(1) ®fen
qcaN AT 8l F1 FH 9 FH 8 Savasd: 9 32
I. ¢ Ul ? AAfshT srreaies 48 2
2. ¢ HTBTEH 2 cifeh Uahehl 72l 21
3. WTEE f € Rjr] 2 fms fudeg f < ndkerg = {fg| g € Rz]} R
4. TF IRAM h € ker o F T degh > n @
A
1
A2
2
M3
3
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Multiple Response
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Let 7' : C* — C? be a C-linear transformation. For any ordered basis B of C?, let [T
denote the matrix of 7" with respect to B. Suppose that B, and B, are two ordered bases
of C? such that the matrix [T, is upper-triangular and [7)5, = ([T]5,)°. Which of the
following statements are FALSE?
1. The characteristic polynomial of 7' can be 22 + z + 1.
2. The characteristic polynomial of T can be x(z — 1).
3. The minimal polynomial of 7" can be 2.
4. The characteristic polynomial of 7' can be z(z — ¢5").
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qH {6 T 2 C? — C? us Cigsh &uiawor €1 C2 % fopell o1 s SAmam B o fo7u, B % "me 7' % A8
# [T & Fifde #5275 B, 31 B, T T#R & C2 % 21 F10d SAT9R 8 5 315 [T, ITR-Prgsfa @ aon
(T5, = ([T]g,)° 2 fre1 el 8 € 19 & sraeq &

1. T %1 Awereiiies sgas 72 + o + | 81wt
2. T &1 aAfrereaforss sgue o (r — 1) & whar 21
3. T 1 AR W% o2 & e 2

. T o AT 589G 2 (x — ¢ 3 ) B HHAT Bl

£
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LetT : R* — R*be an R-linear transformation. Assume that the characteristic polynomial
of T has two distinct monic irreducible quadratic factors ¢;(x) and ¢,(z). Which of the
following statements are true?
1. There exists a nonzero v € R* such that ¢;(7")v = 0.
2. There exists a nonzero v € R* such that ¢;(7)v = 0 and ¢.(T)v = 0.
3. For all nonzero v € R?, v and T'v are linearly independent.
4. 1If q;(T)v = 0 for some nonzero v € R4, then {v, Tv, T?v, T3v} is a basis of R*.
wF R w9 7 RY — R & forgsh &1 fe wporieht sreieta faoma @ve g () a9 g, («) & e
FYHT H G B H A 87
1. IR YRR v € R 2fmE g, (T)e = 0
2 #WS’@H’( v € R* & fogeh fom ¢ (T =07 q2(T)v =0 Rl
3. gt YRR 0 € RY 3 forq v qe T Wasra: w94 2
4, A el s 0 € RYF AT g (7)o = 08, a1 {v, Tv, T?v, T30}, G0f8 R? %1 0% SMeR 2
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Which of the following statements are true?
1. There exists a 5 x 5 real matrix whose minimal polynomial is (z° + z + 1)a7.
2. There exists a 5 x 5 real matrix whose minimal polynomial is (2% + 2 + 1)
3. There exists a 5 x 5 complex matrix whose minimal polynomial is (2% + x + 1)%z.

4. There exists a 5 x 5 complex matrix whose minimal polynomial is (2 + x + 1)

(s C IR R AT R R Y

1. THTHIE 5 x 5 Ao IR & Foreeht 31feqss ag9e (2% + 2 + 1)2° 2

2. WHTHIE 5 x 5 Areifae 1ege 8 forgent sifeass sigue (22 + 2 + 1)% 2
3. TWETaIE 5 x 5 |fras ATeE @ e atfeass sgwe (22 + 2 + 1)z 2
4. CHIEIE 5 x 5\t SR & (e sAfeass sgue (22 + o + 1)2 2

Al
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Multiple Response
76 706556

Let n be a positive integer and A, B be n x n complex matrices such that the minimal
polynomials of A and B are the same. Which of the following conditions ensure that A is
similar to B?

1. n = 3 and the characteristic polynomials of A and B are the same.
2. n = 4 and A has two distinct eigenvalues.

3. n =5 and A has some eigenvalue for which the dimensions of the eigenspaces of A
and B are the same.

4. n = 6 and A has only one eigenvalue and for this eigenvalue the dimensions of the
eigenspaces of A and B are the same.
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U GATeHR U 1 o FIq UE 1 x  @fFee 371eE A, B efifo feek stfeats sgue amm &) e 3 @ &9 &
I GRAfaa Fd € fF A 7o B JeT 2

l. n=3%TM AT B % ANIeafme 9578 a9 &
2. n = A gaur A ar = stfcrefones o= €
3, n = 5 8aUT A % i Afueretores o v R s fow A qen B i sifisefors gafeat 6 famm

a2
4. p = 62T A F1 hdol U ffuerafirs o € o 39 safieraiines g & fau A qur B &1 sifirerafures

oufear 7 fammd g 21
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Let (V. (., }) bean inner product space over Cand 7' : V' — V be a C-linear transformation.
Let v; and vy be non-zero vectors in V such that Tv; = ¢ v, and Tvy, = ¢v9 for some
C1.Ca € C. Let
Vg, U
Uy = Uy — < . 1)

T P

Suppose that v; is non-zero and Tv3 = e3vy for some ¢; € C. Which of the following
statements are true?

1.

1. The set {v;, v, } is linearly independent.

2. If ¢y # ¢y, then (v, v3) = 0.

3. If ¢; = ¢o, then ¢ = ¢s.

4. If ¢; # ¢y, then ¢y = cs.
U ATt S @i (V, (, ), St o C wafonfia 8, wus CAfes wumor 7: V — Vol 1mmfe v
ﬁ@ﬁ@ﬁlﬂmn AT v, & TR T8l ¢, 00 € CHTAT Ty = ey, T Ty = o0 BI T TR

(v2,01)
Vg = Uy — =" U
[|wa][?

AT vy TR R 7T Rl 3 € CHF T Ty = oy AT P H A A A wr &2
| W= {v, v, )} Rashd: T&da 8l
2. AR ey # e B, T {0y, v9) = 0 R
3. AR ey =¥, T ez = ¢ B
4, ey # @, T ez = ¢y &
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Let V be a two-dimensional real vector space with a basis {v,10}. Let f : V x V = R
be a symmetric bilinear form. Let r = f(v;,v1), s = f(vi, 1), t = f(vs,v2). Which of the
following statements are necessarily true?
1. flvs,vy) = —s.
2. If r = s =t, then either f(v,v) > Oforallv € Vor f(v,v) < 0Oforallv e V.
3. If f is positive definite, thenr # s, s #tand r # t.
4. 1f f is positive definite, then f(v;, v2) = 0.
e feferdta avedterss qiew qAfE |/ o ot G SR {vy, v} IAH B 2 V x V — R 0 A
REFE IR r = f(v1,v1). 5 = f(v1,v2), Tt = f(v, vo) B 1 FT § 4 FH § HATG9IFa: T7
&
l. flvs,1n) = —8
2. 3R r=s=tammadimfiv e VERAE f(v,0) > 08Fma@fiv e VERT f(v,0) <0
3. 3 femrenp M E, a0 £ 5,5 A 1 qAr £ LR
4, A f gATeHs Figa &, a9 f(vy, v0) = 0l
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Let f : C\ {0} — C be a non-zero holomorphic function such that

1f(2)] < |2 + z€ C\ {0}.

217

Which of the following statements are true?

1. fhasapoleatz=0.
2. There is an entire function g such that f = gon C\ {0}.
3. fis a polynomial of degree at most 2.

4. f has an essential singularity at z = 0.

a6 f 2 C\ {0} — C W81 IR SAmThe Be § 16

[FE] = |2 +

il
e

| 2]1/2’
e i A a9 8 g €2
I fHz=0Wyga2l
2. I gaA VTS e g IR R C \ {0} W f = g &l
3. f 3Tk § SATere =T 2 1 9g9E 2
4. ferz = 0w Afar et 2

fM
52
:A3
:A4

Multiple Response
80 706560
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Consider the disc D = {z € C : |z| < 1} and a non-constant holomorphic function
f : D — D. Suppose that f(0) = 0. For eachn > 1 and = € D, define f,(z) = f(z"). Which
of the following statements are true?

1. The series Z fn converges only at z = 0.

n=l

2. The series Z [fn converges pointwise only on a countable set £/ C D butnoton D\ E.

n=>1

3. The series Z fn converges pointwise at all points of ID but not uniformly on some
n=1
compact subsets of I,

4. The series Z fn converges uniformly on all compact subsets of I to a holomorphic
=21
function on I.

AFRD ={z€C:|z| <1} W[ : D — D S FA SAmF e 8l 7 fF (0) = 0 31 I
n> 139z € DFH T f,(2) = f(2") ARATG | 97 AT H 9 9 & 67 82

1. é%vﬁzjfnéﬁaz — () YT SARE0T Fd 2

n=1

2. 30M )~ f, et TR e B C D W figam siftfE e &, afE D\ E wad

n>1

3. 30ft Y £, T D F wt fiigelt w figaw sifvwfia et @ 4 D % Fo ted svaeE W

n=1

UHEAT: 2|
4. 80ft Y~ f,,, 6 D % ot ded SreeEl W U B W GRE: AfeiE g ¥ S D W
n>1
Eerifh 2l
Al
1
A2
2
M3
3

Ad

Multiple Response
81 706561

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4_Live_Math_2mar_E_1-120.html 69/105



3/3/25, 1:42 PM 4_Live_Math_2mar_E_1-120.html

For z =z + iy € C, let

be an entire function such that

Which of the following statements are FALSE?

1. fis a constant function.
2. If f(0) € R, then f(0) + f(1) = 1.
3. f(C) is connected.

4. T f(2) € R, then f(i) + f(1) = 2.
otz =2 +iye Corfau

§ IR TR E&3 Svaifoer B ol o e forg

2 FET H I ot 2

1. f Ueh 3TN %o B

2. A f(0) € R, a9 f(0) + f(1) = 12m
3. f(C)dag @l

4. A £(2) € R, (i) + f(1) = 2 8m

A3

EN w w ) o —_ —

A4
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f(z) = u(z,y) + vz, y)

u(z,y) +o(z,y) =1

f(z) =ulz, y) + vz, y)

uw(z,y) +v(z,y) =1
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Let p(2) = ag+ a1z + - - - + a,2" be a polynomial of degree > 3. Suppose that p(0) = 0 and
p'(0) #0. Let f : C\ {0} — C be defined by

Which of the following statements are true?

1. f has a removable singularity at z = 0.

2. f has a simple pole at z = (.

B / P(2) z = 0, where C is any counterclockwise oriented smooth closed curve in C.
Je

-

4. j f(2)dz = 2mia,, where v = {z € C : |z| = 2025} is a counterclockwise oriented

circle.

i > 3 TE agIS p(z) = ap + a2 + -0+ a2" & AH 6 p(0) = 0T p/(0) £ 023k
f:C\ {0} = C = Fretag uftarfia &

At ot el & i @ we €7
1. [tz = 09 gy fafmar 2

2. fHz=0REA G2l

3. CH g oft arrard stfvforarea dga wgor ok ¢ = / p('_"")d:-: = O &rm
SO

—

4, amred AfifsE g ¢ = {2 € C: |z] = 2025} W [:f(zjdz = 2miay ®11
jM
52
f%3
fM

Multiple Response
83 706563
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Let G be a finite group. For any prime number p, let E(p) = {g € G | ¢* = 1}. Which of
the following statements are true?

1. If p divides |G|, then E(p) is a subgroup of G.
2. For all p, £(p) is a subgroup of G.

3. If E(p) is a subgroup of G, then p divides |G|.
4. If G is abelian, then E(p) is a subgroup of .

o uftfira e G <fifry foret oft s e p & e, wi o B(p) = {g € G | ¢ = 1} i e &
YHE U T 87

1. 3 p % 3w |G| forvifera €an 2, 9@ B (p) ¥ G &1 39698 &
2. &t p 3 forw B(p) 998 G %1 39998 2|

3. af% E(p) @8 G 1 37848 2 99 p 517 |G| forrfora a2
4. M G A R, a9 £(p) T8 G 1 3768 2

{\1
fAZ
fA3
‘A4

Multiple Response
84 1706564

An abelian group G is said to have property (P) if for any subgroup N of G, there exists
a subgroup H of GG such that G = N + H and N N H = {0}. Which of the following state-
ments are true?

1. If an abelian group G has property (P), every subgroup of ¢ has property (P).
2. If an abelian group G has property (P), then every element of G has finite order.
3. The group Z has property (P).

4. If an abelian group G has property (P), then no element has order p*, where p is a
prime number.
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U ST GE G % 1w & et 1 386 9 (P) 2 9fe G o Tt ot Sweme V3 fore G o1t sweme H
fremafF G =N+ HB¥INNH = {0} N T Fmiia s a g &

1. Ffe foret srrsictt @e 8 7OT (P) 8, A1 G o e 30|ee H r (P) 2

2. Ffe foreft sarsict &g © 70T (P) 8, A1 G 3 0 3797 % i 9fifa 2)

3. gHE ZH T (P) 2

4. af2 foreht srareft ame § o1 (P) 2, 7@ forelt of svvirear s p & forg foreht oft stea S if 2 i 21

Al
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Multiple Response
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Which of the following rings are integral domains?
1. The ring of polynomials in 3 variables over R.
2. The ring of complex analytic functions on the open unit disc in C.
3. The ring of 2 x 2 real matrices.

4. The ring of continuous functions from [0, 1] to R.
foret et & & i & QUi iid 82
1. RW 3= o SgUR1 1 i

2. C H forgd Uehek SifohehT 9T A SYci ek ot o1 et

3. 2 x 2 ATdfoh TS T e

4. [0,1] ¥ R T Gad ST &l T
{\1
fA2

A3

3
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For a finite group G, let S(G) denote the set of all its Sylow subgroups. A finite group
is said to have property (J) if G is isomorphic to the direct product H H. Which of the
HeS(6)
following statements are true?
1. Any group with p(p + 2) elements, where p and p + 2 are both prime numbers, has
property (J).
2. Any finite abelian group has property (J).
3. The symmetric group S; has property (J).
4. Any group with 77 elements has property (J).
it @ G % [0 A 6 5(G) 30 Tl am5el (Sylow) STHWET & UHE i ST Ftar €1 1ifia @ G #
O (J) T ST @ A G, S pEwe | [ H % el @) R s 8 i d e 82
HEeS(G)
L. p(p + 2) serai aret feedt oft wgg |, Sr@t p a1 p + 2 ST ST 6T 8, T (J) 2
2. Toreft oft aftfire smmeiett &g # 17 (J) 2
3. TARHAHEE S 7 (1) B
4. 77 sraEal % fopet oft w1 () 2
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Which of the following quotient rings are fields?
1. Qlzl/(2%+a*+at+a¥+ 22+ 2+ 1)
z]/(2® +zt+ 2+ 22 + 2+ 1)

Z|z]/(z — 101)

= W

Qlx]/ (2 — 412 + 41)

e o st f s T & 8 2
1. @[x]/(x6+:v5+x4+x3—l—:v2+x—l—1)
2]/ (2° + 2t + 2% + 22 + 2 + 1)
3. Zig] /(:::—101)
z]/(z* — 41z + 41)

w S —

o
S
~ ~ w w S S —_ —_

Multiple Response
88 706568
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Which of the following statements are true?

1. If K is the splitting field of a non-constant polynomial over Q, then K is Galois
over (J.

2. If K is a normal extension of (Q, then K is Galois over (0.

3. If K is the set of all the roots of the polynomial #'*' — z in an algebraic closure of Fy;,
then K is Galois over [F;, where Fy; is the field with 11 elements.

4. If K = Q(2''3, (13), where (3 is a primitive 13" root of unity in C, then K is Galois
over Q.
it s g g &
1. afe QW K sretat ague 1 faures & 2, 79 Q W A e &l
2. It Q FTIEWH fofar A 8,99 Q W A e &

3. afe Fyy o sfisfia Hateh A 9598 212 — o % avft 5t e K8, 99 Fyy W K e 8, 5wt g,
11 3FFaT aTet &9 21
4, e K = @(Z‘J"’S,Cm),EIETCﬁsaﬂém 13-31"1@11:!@ Ci3 %.EIEIQ‘T{ ﬁ'w%|
Al
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Consider R? with the Euclidean metric d. Let O = (0,0), P, = (0,1) € R?, and for any
integern > 1, B, = (1/n,1) € R?. Let

X = Ln,

nz=0

where L, is the line segment joining P, and O. Define dx : X x X — R as follows:

d(a,b), when a,b € L, for some n,
d(a,0) +d(b,0), otherwise.

dx(a,b) = {
Let 7 be the smallest topology such that the sets
B, = {be X : dx(a,b) <€}
are open in 7 for all « € X and € > 0. Which of the following statements are true?
1. dx is a metric on X which induces the topology 7.
2. The topological space (X, 7) is connected.
3. (P,)n>1 converges to F; in the topological space (X, 7).

4. The topological space (X, 7) is compact.

el gl d et R? W o st 7 6 O = (0,0), By = (0, 1) € R?, @ foredt sft i . > 1
e P, = (1/n,1) e R2 819
X =| | L,

n>0

STET L, I8 @@ 2 P, FAM O I shgdT 8l dy : X x X — R el fopaq uftarfia &t

dy(ab) d(a,b), v Rt n ki a, b € L,,
BT Vd(a,0) + d(b,0), =

T T e |iftafadh @R 2 R w0 € X 7o e > 0% o vy
B,. = {be X : dx(a,b) < €}
74 g fe et d a s 8 g &
1. X W dy U gl & i aifbafaehl + =t i v &)
2. wifeufas wafd (X, ) Gog 2
3. giftafaw aaf® (X, 7) ¥ (P,)nx1, Py F Sifmfa g2l
4, wifeufos wafy (X, r) Hea )

Al

A2
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Let X and Y be topological spaces and [ : X — Y be a continuous function. Which of
the following statements are true?
1. If X and Y are compact, Y is Hausdorff and f is onto, then X is also Hausdorff.
2. If X is an infinite compact set and f is a homeomorphism from X to f(X) (where
J(X) is given the subspace topology), then Y is compact.
3. If X is Hausdorff and f is onto, then Y is Hausdorff.
4. If f is a homeomorphism, then X is second-countable if and only if }" is second-
countable.
w fop X @ Y wifeufas aufeat €aar £ 0 X — Y #IE 9ad Sed &) e e § ¥ w1 8w €2
|, I X a1 Y wRa €, Y esuerd & qur [ sl 2, a9 X i ersusd 2
2. aft X 1% STd Hed e 2 q9T £, X ® f(X) i TATHIa € (St f(X) F ety witeatawhr
AR, a9y ez
3. 3 X ersues: & aun [ A=l 8, a9 ¥ oft srsusrh 2
4. A2 f FeaTHIaT 8, 79 X Qv 31 Faet avt o @ smts Y off o 2
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Consider the ordinary differential equation (ODE)

dz Yy ‘ 2w dy 4
w--l—Z(c o UE +ae®y =0,z €R,

where o € IR. Note that the ODE transforms into an equation with constant coefficients

g2

under the change of independent variable given by =
Then which of the following statements are true?

1. For o = 1, all the solutions of the ODE tend to zero as z — oo
2. For a = 0, there exists a solution of the ODE which tendsto 1 as z — o
3. For @ = —1, there exists an unbounded solution of the ODE on R

4. For o = 2, there exists an unbounded solution of the ODE on R

3T AT StereRe iR (ODE) W fomm &t

d*y " dy "
— Q™ 1) 22 ey=0, 2R,
g2 4 {0 ) o +ac™y =0, x € R,

et o € R & oA i o ¢ — o P 7 ODE P e e e e
STl 81 e e Al ° B ae 82

I. a = 1% ¢ ODE % &t &1 3177 it 3R JeIt &1 & 1 2 — oo &l

2. a = 0% fIT ODE #1=1E gt &, St 1 i 371 e €1 8 9 &2 — oc Bl

3. a = —1 7% 78 R W ODE %1 5 9HEE 8 2

4. o = 3% f9U R ® ODE &1 %12 39fEg g 2

Al
fxz
A3
fx4

4

Multiple Response
92 706572
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If v = 2(t), y = y(t) is the solution of the initial value problem

1. z(m) = —e

o(—m) = 7, y(-m) =}

x has infinitely many zeros in R

ol

y has infinitely many zeros in R

dx LY dy

dt  dt
dx dy
dt dt

el 9 AT H 8 I § 9 &2

1. z(w) = —€”, y(w) = %
2. z(—m)=e", yl-n)=3

3. % R ¥ 3T I E

4. uaﬁRﬁWﬂfﬂ%l

Al

1
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der dy
MR . S R s¥
dt+dt T—3y+e,
d d
£“+2—y——3:{‘—4y+20
1
aill) = =1 g(0) =~

then which of the following statements are true?

ez = 2(t), y = y(t) A M s smen FTed ©
= 2p— Sy €,

+2— = 3z — 4y + 2¢",
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A2

A3

A4

4

Multiple Response
93 706573

Consider the boundary value problem (BVP)

d? 11
Y a2y =0,
d? dx

y(0) = y(7) = 0.

Then which of the fo]lowing statements are true?
1. The BVP has a non-zero solution if A = 2
2. The BVP has a non-zero solution if A = 3

3. The BVP has a non-zero solution y = y(x) satisfying y (%) = 0 for every integer k if

A=6
4. The BVP has a non-zero solution y = y(z) satisfying y (1) = 0 for every integer k if
A=606
e it o s (BVP) Wt femm st
Py dy
) + 40‘.’:3‘ A+2)y=0
y(0) =y(n) =0
o fre el § @ e T T €

|, BVPHI YRR EA 2 AR\ = 2/
2. BVP &I IR EA 8 a6 \ = 3 &
3. BVP I G0 8 W8T y = y(o) & <0 wedish qoileh & 3 ey (A7) = 0 diqe shear 2, afe A = 681
4. BVP HI e Wby = y() B S0 e quitef & 3 ferg y (&

7
i

5

) = 0 R AR FE@TL, AE N\ = 68

|

=]

fM
A2
:A3
A4

Multiple Response
94 706574
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Let u = u(x, t) be the solution to the initial value problem
Pu Pu .
”.—'—,"——'—T'-:U,.'a R. >0,
72 0r2 i
w(z,0) = f(z), ¢ € R,

o
5 & eR,

1
}%(;&-, G) = —',—1 5

where [ is a twice continuously differentiable function defined on R satisfying f(x) — 0
as |z| — oo. Then which of the following statements are true?

1. Foreveryz € R, JFlim u(x, t) =0
=0
2. Forevery x € R, flim u(z,t) = oo
3. Forevery t € (0,00), lim u(x,t) =0

4. Foreveryt e (0,00), lim u(z,t) = o0

a6 w = (e, ) P sl ae aner #r e @

Pu u

—_——— =0, s eR. .
72 52 0 &€ >0,
Wz, 0= f(z), x e R,
ou 1
—(2,0) = —, r € R,
=

wiet R W uftnfya [/ fi-dad: srasadia Gem 2, a9 f(z) — 0294 2] > co Bl da e Fudid a3 = &
g 82

. Y&z € Ra?%qtlim u(z,t) = 02l
st

3]

. Ul ¢ € ]Raif@?t(rl_ifl_u(m. t) = oo Rl
3. UdF £ € (u,oo)%%ugi u(z.t) =02
4. F&AFt € (0, oo)%%ﬁwﬁzfx u(x,t) = oo ®l
Al
A2
A3

A4

Multiple Response
95 706575
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Consider the partial differential equation

8% Pu &*u
4 _
222 Yagmy OBy

0.

Which of the following partial differential equations can be obtained by a change of ind
pendent variables given by

& _ T

n Y

for some 2 x 2 invertible matrix A with real entries?

9w N 92w N Pw 6
&2 90y o

e " o
0w Pw  Pw

e e +48§6n+ B =1

Pw Pw  Pw
4, 2 + 2 4 ==
0&*  0&dn  On?

=0

0

TG 37 T3TeR STaehel gHtentor X fomm ot

&% 9 9%u
4 — = (),
2 T ﬁax@y * 38;,@ )

foret aifiren staerer avfientott & & i &, T = @t forelt ameaferss wlafdeii aret 2 x 2 Syewrmvia s -
& for, et ot O sIge < T 9T B Weohd 82

()=4()

, 9w N 2w " Fw .
S92 9o o2
9*w . & w
a2 On?
9w oo 9w 3 w
52 ' “dtom T o2
0w O*w 0w

4, 2 2 =
e " “ogon o

=0

=0

Al
A2

A3
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Ay
4
Multiple Response
96 706576
Consider the following statements:
S1 : There exists an € > 0 such that Vz, € (2 — ¢, 2 +¢), the iterative sequence defined by
6
B g = S n=20,1,2,3,..., converges to 2.
Sy : There exists an € > 0 such that Yz, € (3 — ¢, 3+¢), the iterative sequence defined by
L 6
Wi = %, n=20,1,23,... converges to 3.
Sy : There exists an € > 0 such that Vz, € (3 — ¢, 3+ ¢), the iterative sequence defined by
53:% -6 ; :
= » m=0,1,2,3,..., converges to 3.
Then which of the following statements are true?
1. Sy and S, are true but NOT 5,
2. Sy and S; are true but NOT S,
3. 5; and S, are true but NOT 95,
4. Each of 5}, S,, and S; is true
o vt o femm e
6
Sy : FEe > 0FTFREH Vg € (2—¢, 2+4¢), TR FTHFA L1 = = ; (=0, 1,218
D — Ty
2 7T i grar 21
2
Sy : BEe > 0WIFRETR V) € (3—¢, 3+¢), TREN SHFA 1,41 = T“jﬁ (r=0,1,2,3;...
3 R i gar 2l
Sy: @ e > 0F@IRRE 6 Vo € (3 — &, 3+£),gqﬂa?ﬁ3ﬁ%f{xn+1 = a:c,;—lfi (n =
0,1,2,3,...) 3w AR ear 2l
=, R R A s A g 82
1. S aur S, g & Afeh S T et @
2. S TAT S, TeA & AR Sy Tea TE B
3. S, TAT Sy e & AR S, Tea AR @
4. Sy, SoTqUT S, HH TAH T &
Al
1
A2
2
A3
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Ay

4

Multiple Response
97 706577

Let f: [0,1] x R — R be a function such that f and its partial derivatives of orders les:
than or equal to 3 are continuous and bounded. Let y : [0, 1] — R be the solution of

W Fve), 0<t<1, y(0) =,

where y, € R. For h > 0, denote t; = jh. Let ¥; be an approximation of y(%;), defined by

{ Yipn =Y, +ahf(t;,Y;) +bhf (tjp, Y +ehf (4, Y5)), 0 < ( + 1A < 1,
K] = Yo,

where a, b, ¢ € R. If there exists an M > 0 such that
‘y(tﬂl) —y(t;) — alf (¢, y(t;)) — O f (i1, y(t;) + Chf(tj:y(tj)))‘ < MK,
for every h > 0, and every j with 0 < (5 + 1)h < 1, then

1. a+b=1
a+b=c

a+b+ec=0

R

a®+ b =
AR f 2 [0,1] x R — R VST % 8 R f, dom saek 33 3 & o9 hife 3 1ifdren srompers, gaa qun uies
fmHfey:[0,1] - R=sgas

W _fye), 0<t<1, y(©0) =,

dt
SRy € REBAHS h > 0F T ¢; = jA Y, B y(t;) Frai~ohet 74 A1 fieaq afonfia 2

{ Yisr = Y5+ ahf(t;,Y5) 4 bhf (tye1, Y + chf(£,Y5)), 0< (G + Dh < 1,
Yo = o,

weia,bce RAIRM > 0 FRATE IS A > 0TI I3F , S_I0 < (j + 1)h < 18, faw

|y(fj+1) —y(t;) — abf(t;,y(t;)) — Ohf (L1, u(ty) + ﬂhf(tjs'y(tj)))‘ < MR

g, a9
lLa+b=1
2.a+b=c

3.a+b+ec=0

4 a?+b =2

Al
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A2
A3

A4

4

Multiple Response
98 706578

Define S := {y € C'0,1] : y(0) = y(1) =0}, ||lyllc := maxqep,|y(x)| for every y € S,
Bp(0,e) = {y €95 : |yl <€}, B1(0,¢) == {y €S : ||yl + [I¥]lx < €}. Consider the
functional J : § — R given by

Iyl = f (') = 2¢(¢/)"] da,
then there exists an ¢ > 0 such that
1. Jy] < J[0] for every y € By(0,¢)
2. Jly| < J[0] for every y € B,(0,¢)
3. Jly| = J[0] for every y € By(0,¢)
4, Jly| = J|0] for every y € B,(0,¢)

e afomeit mfemm L S = {y € C'0,1] : y(0) =y(1) =0}, WWF y € SHFT |yl =
maxzepo,1] [4(2)], T Bo(0,€) :={y € S : |[yllw <&}, B1(0,) :={y € S : [[ylloc + ']l < €}
gl se® J : S —» R fammat

Iyl = L [(_;{,-"')2 - 23:(3,:")'11 dz,

I HEe > 08 %

I 5@ y € By(0,2) Ffaw J[y] < J[o] Em
2. 5&3F y € B (0,2) Ffaw s [y] < J[o]
3, 9% y € By(0.¢) wRaw gy > J[0] Erm
4. TFF y € B, (0,¢) F J[y] > J[0] &

0
0
0
Al
A2
A3
A4

Multiple Response
99 706579
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Consider the variational problem

1
minimize Jy| = f [(;}’]2 + 2025 yy’] dz,

0
where y(0) and (1) are free. Then which of the following statements are true?
1. There are infinitely many extremals
2. There are more than one but only finitely many extremals
3. There is no extremal

4. There is a unique extremal

e fereror g v fomm ifse

1
minimize J[y] = / [(v/)? + 2025 yy/] da,
0

STef y(0) T y(1) W 8 qa8 i Jerqeat § 9 i & 9 €2
. SFd SHF 2 |
2. T U § AT & Tifehr haer afitfia dear H|
3. g IWFH AL ¢ |
4. T SAfedTT TRHF ¢ |

Multiple Response
100706580
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The integral equation

u(z) = f(z) + = /: cos(z + t)u(t)dt

= Sinx
4. f(x) = sindx
TR TR 5 75
u(z) = flz) + ;/ cos(z + t)u(t)dt
T Jo
% 3Td & 8, AlS

l. flz) =cosz
2. f(x) = cos bz
3; Flx) =sing
4, Fr) = sin bz
Al
20
=
Ad

Multiple Response
101 706581
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Let R(x.t) and u(r) denote the resolvent kernel and the solution, respectively, of the
Volterra integral equation

u(z) = e* + 2/ Ay (t)dt.
1

nb

Then which of the following statements are true?
1. Bix;t)=1
2. R(%,t)] = et—2)
3. u(In8) =10

4, u(ln7)=9

A R R(xr, t) @7 u(x) St SH{HRT 3t ShHST: |Tee 118 qT & ol 3F1d id &

T

u(z) = e¥ + 2 / 2=y (t)dt.

JIn6

e T3 el § W b § T 82
l. R(z,t) =1
2. Bl f)=et"
3. u(In8) = 10
4. u(ln7) =9

f&l
A2
A3
fA4

Multiple Response
1021706582
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Consider a particle of mass m which is moving on a surface due to gravity. Suppose the
Lagrangian of the particle in the cylindrical coordinates is given by

L= %’ [(1 + 40%2)72 + 126%] — magr?,

where « is a positive constant, and g is the acceleration due to gravity. If the particle is in
circular motion, then

: 2
L 6=/ —
qox

2, (8= 1/ —

ga
3. 10] = V29a
4. || = \/ga

FEFH 112 % T 0T T foram ST T o 10T fohelt S o i 21 71 fo6 sttt foramrant 3 =or 1 crrtsft
o & e smar @

T P S0
L= %. (1 + 40®r?)7? + 1°6%] — magr?,

STEl (o U ST i 8, 9T g TEed 1 ol ) AfE 1 ged g i | €, 99

1. |0 2
-l|~\/%

: !

3. 6] = V290

4. 0] = /g
Al
1
2
A3
3
Ay
4

Multiple Response
103706583
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Let X, X, ...beasequence of independent random variables with X following N (0, 1+1)
distribution for alli € N. Let X be N(0, 1)-random variable independent of {X,, : n > 1}
Then, which of the following statements are true?

1. X, converges to X in probability as n — o
2. X, converges to X in distribution as n — oo

3. X,, — X converges to Z in distribution as n — oc, where Z follows the distribution
N(0,2) .

4. |{\| converges to M in distribution as n — oc, where M follows standard Cauchy

distribution.
o R X, X Wﬂ@maﬁaﬁrw%wmﬁa € N fau X, sz N(0, 1 + 1) %1 srgemor
m“%’mﬁﬁxﬁm N(0,1)IgEs e {X, :n > 1}@(@6?%;63%?@?%1"(%##@%}
1. Xnmﬁwﬁ‘k’aﬁaqﬁmﬁﬁﬁm‘gw'n — 00
2. X, s X Fsfmfaama s n — oo
3. X, — X 9T | Z %1 ARG &1 2 516 n — oo, F& Z &7 N (0, 2) 1 SET0T FLal 2

[y ST ® M bl ST BT & S 0 — oc, Tl M AT g e T ST KT ¢l

f\l
A2
A3
{x4

Multiple Response
104706584

Let U;. Us, ... be a sequence of independent and identically distributed (i.i.d.) /(0. 1)

random variables. Let G, = H U; be the geometric mean of Uy, Uy, ..., U, for

i=1
n € N. Let X; and X, be degenerate random variables such that P (X; =0) =1 and
P (X, = 1) = 1. Then, which of the following statements are true?

1. G, converges in r-th mean to X; as n — oo, for any r > (
2. G, converges in probability to X; as n — oc
3. G, converges in distribution to X, as n — oo

4. G, converges in r-th mean to X, asn — og, forany r > 0
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aH & Uy, Us, ... W@ U Sdu@mEa: dfed (ii.d) U(0, 1) amgleses =t &1 @i el n € N & fod
1
] n
G, = (H {.a'}.-) F Ly, Us, ..., U, 1 SHd AT 7] 0 136 X a2 X, UE STy Amgias =1 &
1

B P (X, = 0) = 1 P (X, = 1) — 1 8o o o g g e
L Rrftoft e > 0% R G, 3 e X, ) s ST 8, 99 — oo
2. G, MiERaT § X, %1 sifirafe 8 e, s\ n — oo
3. G, SAH X, F AREIEG S e, T — o0

4, Fedfiofty > 0F WG, rS A ® X, 1 Af@EfE ST e, 9 n — o0
Al
A2
A3

A4

4

Multiple Response
105706585

Consider the Markov chain with state space {0,1.2.3,4} and the transition probability
matrix P given by
04 03 03 0 0
0 05 0 05 0
P=105 0 05 0 0
0 05 0 05 0
0 03 0 03 04

Then, which of the following statements are true?
1. The state space can be partitioned into exactly two equivalence classes.
2. States 0 and 2 are recurrent.
3. States 1 and 3 are recurrent.

4. State 4 is transient.
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ety {0, 1,2, 3, 4} 9relt awnie e e dermor sierar dAregg P e 8, o faEm

04 03 03 0

0 05

e HEF A R A g 82

1. e WHIE I AT 1 el 31 H fawrferd = ged &)

2. SR () qe 2 TS )
3. R | T 3 a2
4. STEET 4 FHETERT 2

0

Al
A2
A3
5\4

Multiple Response
106706586

i

2. s Eia X

Let X, X,,..., X, be independent and identically distributed (i.i.d.) random variables
such that forz = 3.4, ..,

I}
B = =g

where ¢ = > % Then, which of the following statements are true?

w=3 z? In(x
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X1, Xo. ..., X,, T UH WG U GAUTEAA: Sfed (Lid) WA e = 3.4, .. . Ffed

B 1
 2ca?ln(z)’

SETC = 302" 5 ooy O O R R H @ R e |2

1. E(|Xy]) =00

P(Xy =22)

j,')
2. ,17221:1 X; =099 n -

) _1_ )y
3. E(lef) oo

4. E(X?) =00
:Al
{\2
5\3
A4

Multiple Response
107706587

Let X;, X5, ..., X, (n > 3) be arandom sample from a population with absolutely contin-

uous cumulative distribution function F(:). The corresponding order statistics are X ., <
Xgin < +ov &€ Xy < ¢ € Xy Define, for r = 2,3, V.., = nF (X)), Suppose that V;.,,
converges in distribution to a random variable Y, as n — oc, r = 2, 3. Then, which of the
following statements are true?

1. V; follows gamma distribution with E(Y;) = 3.
2. E(Y;,) > 2asn =00
3. Y, follows beta distribution with E (Y3) = | .

4. Yy, follows beta distribution with parameters 3and n — 1.

= R Xy, X, ... X, (n > 3) e daa gl sied we F(-) arelt aafs #§ & angfes gfedt &1 @
H'uﬁm r}(l:n < -Xr‘Z:n R )(r:n o Xr'n:rr §i S 23 31%1%1? Y—r,n = "?F(X'r:n) Qﬁmﬁﬂ'
F A 6 r = 2, 3R ST n — oo T Y, S 1, agfas = Y, § sthiafa ear gl o e e v &
HH A E?

1. Y’ TITHT Sfe o STaTe Gt © et E(Y;) = 3
2, E(Yon) 2 2969 n—

3. Y, ST sied o1 AT et 2 fiwht E (V) = |

S

. Yy, et siea T Srator s @ s gree 3 adtn — 18
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A
1
.
2
A3
3
My
4
Multiple Response
108 706588
Let X and Y be independent random variables with the moment generating functions
1 ;
Mx () = a(? +¢€')?, teR and My(t)=exp e —1], tER,
respectively. Then, which of the following statements are true?
1. P(XY =0) = 4
2. E[BX-Y)’|=6
3. Var(X +Y)} =12
4. Cov(2X +V, X —2Y) = -3
7 foF X a1 Y e agfese =1 & e ATl e e s
. 1 32 I
Mx (i) = (—](2 +e)? teR T My(t)=exp[e—1], teR
AR i e e &
o _ A45e=1
1. PLXY =10) = 5
2. E[(3X —-Y)? =6
3 Vel X +Y)=2
4. Cov(2X +Y, X —2Y) = -4
Ay
1
A2
2
M3
3
My
4
Multiple Response
109706589
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Let X,Y. Z be independent and identically distributed (i.i.d.) random variables, each
following Bernoulli(#), 0 < # < 1. Then, which of the following statements are true?

1. (79X + 2024Y, 23Z?) is a sufficient statistic for 6.
2. 13(X + Y + Z)? is a minimal sufficient statistic for 0 .
3. 2(X +Y + Z) is a complete sufficient statistic for 6 .

4. (X —2Y + Z) is an ancillary statistic.

aH o X, Y, Z W Ua sdueaea: sied (i..d.) gt =t s e 8 ges sEei(0), 0 < 0 < 1@
SFTE AT 2| T 1 o H 8§ qF 22

. 0 % fere uek waie wfdesist (79X + 2024Y, 2372) =
2. 0% foru v srfeas yafa wfaestsr 13(X + Y + Z)3 R
3. 0% forg ue ot wart wfteeisr 2(X + Y + 2) R

4. (X —2Y + Z) U Heas Nfaesis 2l

{%1
A2
A3
fM

Multiple Response
110706590

The life (in hours) of an electrical component is exponentially distributed with mean
6 > 0. For testing H, : 6 = ET(EETI—_I}T('?J") against H; : 0 = ;];-(}53, three such components are
chosen at random. Suppose that we reject the null hypothesis H, if and only if two or more
of these three components survive for less than five hours. Then, which of the following

statements are true?
1. The size of the testis 0.01 .
2. The power of the testis 0.5 .
3. The test is unbiased at level a = 0.05 .
4

. If all of these three components survive for less than five hours, then the p-value of
the test is 0.001 .
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Tl eI =eF o1 Sfiaeh (421 H) Jeemaish! &9 4§ dfeq & Pes e 0 > 081 H, : 6 = W%ﬁm{
Ho : 0 = mrmimm 1 wtegor s o for, U i wres angfeend: 9 S 21 W fop gm et aftsresn
H 1 e 37T kel o1 frehet st & S7eT <t 5 9 &1 91 ATk ¥eeh wier 5 91 S84 F 3 @0 & o 8 Fe
FUETH F FT A TeF &2
1. odveror =6t 1@ 0.01 21
2. wleor vl 0.5 21
3. a = 0.05 T 9 e 3EfEa 2
4. afe €1 92 4ig 5 ¥ F9 § GO Fd &, 99 G20 3 p-am 0.001 21
Al
1
A2 5
2
A3
3
Ay
4
Multiple Response
111706591
Let Xy, Xy, ..., Xjo be a random sample of size 10 from a Bernoulli distribution with
success probability H%_‘“ where # € R is an unknown parameter. If M = 221 X;, then
which of the following statements are true?
1. For M = 0, the maximum likelihood estimate of # is equal to 0.
2. For M = 10, the maximum likelihood estimate of # does not exist.
3. The maximum likelihood estimator of § exists for M € {1, 2, ..., 9} and is equal to
ln(% — 1) .
4. The method of moments estimator of # exists and is equal to % :
a6 X, Xo, o, Xoo 0 S S o1 ST 10 1 Argeaeh et @ formeht awerar 1 afiar -,
wEl 0 € R smma e siafe M = Y0 X, a s g d w2
1. M = 0% fau ¢ =1 sferman gvfaar stered 0 % s0e 2|
2. M = 10 % foru @ % stftrmam gferdr smmerer 1 s1ftaes 2 & 72
3. M e{1,2, ..., 9} %R sferran evfoa sterere 1 e &, aanae n (10 — 1) Fausw
H
4. 0 3t fafty smmarerss & sifides & qurae A & s )
Al
1
A2
2
A3 3
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Multiple Response
112706592
Let X}, Xy, ..., X, be a random sample of size n from U(#, # + 1) distribution, where
# € Ris an unknown parameter. If 7}, = max {X;. Xy, ..., X} ,n = 1,2,..., then which

of the following statements are true?
1. T, is a consistent estimator of ¢ .
2. T, is an unbiased estimator of £ .
3. T, — 1is a consistent estimator of ¢ .
4,

lim Ey(T,)=0+1, V9 R

=00

H X, X, L X, SR ) A widest &, s ae U(0, 6 + 1) 8, &1 0 € R 313 yrae
RART, = max {X;, Xo, ..., Xp},n=1,2,... 99 T oI § 8 9 & 97 82

1. 07 Ua AU TR 1), B

2. 0 1 T AT SATHA 1), 2l

3. 0 % s Al steerh 1, — 1 2

4. lim Ey(T,) =0+1,¥0 € R

n—+od
5\1
A2
§A3
fM

Multiple Response
113706593

Let (X;.Y7), (X2, Y2). ..., (X,,Y,) be a random sample of size n from a bivariate distribu-
tion Fy y with absolutely continuous marginal distribution functions F'y and Fy of X and
Y, respectively. Let rg be the Spearman’s rank correlation coefficient defined with ranks
of X; and ranks of ¥, i = 1.2, ...,n. Then, which of the following statements are true?

1 If Fxy(z,y) = Fx(z)Fy(y),¥(x,y), then E(rs) =0,¥Yn > 2.

2. If n=3,then P(r¢ =0) =0.

3. 1 Fyy (r,y) = Fx(2)Fy(y), Y(x,y), then Var(rs) = £,¥n > 2.
4. If n =4and Fxy(z,y) = Fx(2)Fy(y),V(z,y), then P(rs = 0) =

=
24 -
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uM foh ST 1 1 Argfeme widedt (X, Y1), (Xo, Va).. .., (X, Y,) , W fgenaied Fy, @ e mn g,
ek forw X 9o V' o Fueta: ddd 3Ud 529 $oid A Fy a1 Fy 813 76 X, i Fife qen V; FrFife
(i =1,2,...,n)% CrrAT FIfE Teday T 1 1 TN Fd 8 7@ s d g s g 82
1. R Fxy(2,y) = Fx(2)Fy(y),¥(2,y), 8 E(rs) = 0,Yn > 2%
2. An=3aP(rs=0)=0%
3. A Fxy(x,y) = Fx(2)Fy (y),Y(z,y), 78 Var(rg) = 1vn>2 2l
4. AMn = 4TM Fy y(2,y) = Fx(x)Fy(y),¥(z,y), @ P(rs = 0) = L 2
Al
1
A2 5
2
S
3
Ay
4
Multiple Response
114706594
Let X|, X5,.... X, and ¥}, Y5, .. ., Y, be two mutually independent random samples from
populations with absolutely continuous distribution functions Fy and Fy, respectively.
For N = m+n, define Ty = 5.~ | iZ; where Z; = 1 if the i-th observation in the combined
ordered arrangement of N observations is from F'y; and Z; = 0, otherwise. Then, which
of the following statements are true?
1. If Fx(z) = Fy(z) V z, then E(Ty) = =40
2. If Fx(x) = Fy(z) V¥ z, then Var(Ty) = 220+ |
3. If Fx(z) = Fy(x) ¥ z, then the distribution of T is symmetric about =" .
4. The minimum and maximum possible values of Ty are ’”‘(";’” and "V”;“) — "”(”;’” ]
respectively.
A X, X, X, @Y, Yo, Y, W RO Sad sied e Fy @ Fy o anfy § 4 81 =
A Agfead A 8l N = m + nh g Ty = Z:':l iZ; afeariyd L & Z; = 1 23 N wdaemn
G A o 7 H -th T Fy 8 A1 Z, = O da s g s a e 87
. R Fy(z) = Fy(z) YV, E(Ty) = 28
2. A Fx(z) = Fy(z) V2, @ Var(Ty) = 2280 @
3. A Fy(r) = Fy(x) ¥V 2, T Ty F 8T 22 5 Qe a9fid 2)
4. T % =T qom Afersad a s 20l o MO mimi])
Al
1
A2
2
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A3 5

3

Ay

4

Multiple Response
115706595

Consider a linear model
Y7 :,1'3| +.¢32 5 +.37j + & 1 § i S .

where the errors ¢;’s are uncorrelated with zero mean and finite variance o> > 0. Then,
which of the following statements are true?

1. Every linear function of 3;. 1 < i < n, is not estimable.

2. Every f;, 1 < i < n, has infinitely many linear unbiased estimators, but a unique
best linear unbiased estimator.

3. Each 3;, 1 <i < n, has only one linear unbiased estimator.

4. Y, — Y] is the best linear unbiased estimator of 3, .

T e wiee W faem &1
Yi=Bi+ 84+ Bi+e 1<i<n,
STEl Al ¢;”s HeEETE €, d ot ATt 371 qum afifHa 9 o2 > 0 21 a@ e ol § 9 e 8 90T 82
1. B, 1 < i < n & Yo% (s o ST T8 2

2. & B, 1 < i < n % A g SHNET THa® 2, dfha g gdoss as s@hiEa sneas
2l

3, 99% 3, 1 < i < n & Shad U Ras SN 3 8l
4. B3, F1 g3 igwh AT et Yo — Y, 2

{\1
fAZ
§A3
‘A4

Multiple Response
116 706596
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Consider a linear regression model ¥ = X3 + ¢, with r regressors and an intercept.
Random error € ~ N, (0, a? 1,) and X has full column rank. Here I,, denotes the identity
matrix of order n. Regression coefficients are estimated by the least squares estimation
method. Let 6% and 67y, ¢, respectively, be the mean squares residuals and the maximum
likelihood estimator of 2. Then, which of the following statements are true?

1. MSE(6%,;) < MSE(62) if r = 3,1 = 12
2. Var(ogpg) < Var(6®)ifl<r<n-2,n>3
3. Var(ogyg) > Var(6?) if 1 <r < 6,n > 12

4. MSE(63;, ) > MSE(6%) if r = 6,n = 12

U s @R IS Y = X3 + ¢ W fomm # fome - awnaelt € 9 o da-Es 2 aghes il
€ ~ Nu(0,0%1,) T X 1 T9 FITE SIMHaH 2| T8l [, Fe n T GceHeh AT AT AT ol FHZIT
Ui ST SATehel =JAaH af ATeheld ffe 8 #Td &) 67 a9 6 . 1 T TSt arey qut o 1 sAfeeag
HyTfaar stees 9| e i d e s A g 8

l. MSE(62,;) < MSE(6%) afdr = 3,n =12

2. Var(62,.) < Var(6?) a1 <r<n-2n>3

("]

. Var(62,,.) > Var(6®) 3k 1 <r < 6,n > 12

4. MSE(62,¢) > MSE(6) 3Rk r = 6,n = 12
fAl
§A2
{%3
fM

Multiple Response
117 706597

If it ~ N5 ¢ . 3 l , then which of the following statements are true?
X5 0 1 3

1. The distribution of the second principal component is normal with mean 0 and vari-
ance 2 .

2. The variance of the first principal component is 4 .
3. The first principal component explains more than 70% of the total variance.

4. The correlation coefficient between the first and the second principal components is
0.
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af (;?) N, ((g) | G ;)),aﬁfﬁmmﬁ&aﬁqﬁwﬁ?
9

1. et e sreeh o1 e T 2, & fSr|ent are () e SRR 2 @)
2. ST T Heeh 1 T 4 B
3. WH A e 70% H ST el SO i ST a7 2l

4, o e et ekt o e weda Uik 0 2
A
»
~

Multiple Response
118 706598

Consider a probability proportional to size without replacement sample involving two
draws from a population of N (> 6) units with normed size measures p;’s (p; > 0, i =
1,2,....N; 3> p; = 1). Then, which of the following statements are true?

1. P(Unit 1 is included in the sample) = p;

o

2. P(Unit 1 and Unit 3 are included in the sample) = p;ps [

1- pdi|

1- 1

3. P(Unit 1, Unit 3 and Unit 5 are included in the sample)

I 1 I i
=P1P3Ps | G0 T Gma)0-m) T O-pe)(—p0)

4. Expected number of distinct units in the sample is 2 [1 o B o p,;)'”’}

mmm%m%mmﬁmaxm AR AR A7 p’s (pr > 0, i =
1,2, ., X pe= 1) aweft N (> 6) afe $i wufy & &, <t aw gfve Feerer s & @a fre Fue |
& & e B

|, P(afie 1| st i et ) = g
(e 1 oo 3 v B e ¥ ) = pips [ + 4]

P(afe 1, 3 swnafie s SRt 38R ) =pusps |k + it + )

3)(1—ps) (1=ps){1—p1)

4. yfaest # fa= gepmeat i yenfare g 2 [1 =58 - p;-)‘*’] 2l

Al
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Ad

4

Multiple Response
119706599

Consider a manufacturing unit producing three-component series systems, where com-
ponent’s lifetimes are independent and identically distributed random variables with haz-
ard function

A ifx>0
h(z) = "
0 otherwise.

Here, A > 0 is an unknown parameter. Let X, X,, X; be a random sample of size 3 on

lifetimes of systems produced by the manufacturing unit. Let § = Py (X; > 1). If 0 is the
maximum likelihood estimate of § based on the realization z; = 3, 2, = 3, 23 = 3 of the
random sample, then which of the following statements are true?

1. 6 € (0.0,0.2)
2. 8 €(0.1,0.3)
3. 6 € (02, 04)
4. 6 € (0.3, 0.5)

T IeATE 313 T Forem Rl 11 ek A0ft 7 STl ©, ST8T e o Siamehiel S a1 g9 gusted agreas
= & fomreh gee St forer 2
Bl — {/\ afaa >0

0 =0

T A > 0 UF A Irae 21 7 6 Ieared gohTs gr Fia dli % sfie el # X, X, X SRR 3 %
Wgﬁ@iﬁﬂf?ﬁﬁ%mﬁ%ﬁ = PA ()\1 = %)%Iﬁﬁﬁq@f%@ﬁﬂﬁaﬁ%mmqq = %, Ly'= :—) g = %
F TR 9 0 &7 Alrehas @91 3o 8, aa fre ol § & 9 & geg 82

o~

1. 6 € (0.0, 0.2)

. 0e(0.1,0.3)

(]

—

3. 8 (0.2,04)

—~

4. ¢ € (0.3, 0.5)
Al
A2

A3
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Ay

4

Multiple Response
120 706600

Consider maximizing the objective function

P =21+ 225 + 323
subject to

T1+22 <5

To +x3 < 2

1+ 2o+23<6

x1 20,290 20, 23 2 0.

Then, which of the following statements are true?
1. (5, 0, 1) is a corner point.
2. (4, 1, 1) is an optimal point.
3. The optimal solution is 9 .

4. The optimal solution is 10 .
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P =y + 219+ 33
& e gfasiet & 9o stfieraeierr 9t faem &t

T1+x9<H

To+13 <2

Ty +To+ a3 <6

o= 0,25 2 0. 35 2 0.

aa, e AT § O sl w e 82
1. (5, 0, 1) Uk 2 1 feig 21

2. (4,1, 1) ush guam forg 21

3. SIAHEA 9 B
4, TFAUEA 10 2
A2,
A3 3
. 3
Ay
4
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