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PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES - 704
Exam Date : 28-Feb-2025 Batch : 09:00-12:00
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Objective Question
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Sr. | Client Question

Question Body and Alternatives

If a map is placed in such a manner that southwest becomes east, then what
will north become?

Northeast
Southwest
Northwest

Southeast

Ifg farly A & 30 YR ¥ @ = ¢ & gfRonRas & e aF e
ST &, O 57 g A Icax fEer Far geir?

If water of pH 8 is diluted 100 times with neutral water (pH = 7) then it will

become acidic.
remain basic.
become neutral.
become heavy.

Ifg 8 pH ATel S &I 3a1EE ST (pH = 7) & A 100 dR SReIT
(@IFd) famar Sme ar ag

HFAT F ST

8T ST TR

IRl (Fgge) §=F Sreen
AR STer (BT atex) §a1 FrTem
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Objective Question
303
Fifteen distinct points are randomly placed on the circumference of a circle. How

many distinct straight lines at the most can be formed by pairs among these

points?
1 105
2. 455
3. 30
4. 210

% ged I oI 9¥ 15 Bt [gt aF agfees (EHe) 9 & w@r m gl
gl Taigat & @ goAl &1 gAeT aF HRHan fhaeh RAffier dedr e s
ST "@ehcll 82

105

455

30
210
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Objective Question
4 4
In a population of microbial cells, the initial population is 50, and the growth rate

is 0.1 per hour. If the population grows exponentially, what will the approximate
size of the population be after 10 hours?

51
82
136
156

Ll e
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Objective Question
5 5

Profit (million ¥)

©
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et SRS F v GATE (Aiqerer) # 3 gRfFE dear 50 § aor
3T gefier 0.1 wfad der g1 e 3R dear (digeee) A =R
(TFEAEATATEN) gEfr & A 10 € & a1 3R FATE (Agaer) 1 Sarsar
PR FIT g9 ?

51
82
136
156

The given figure shows data points and a line fit by least squares method
between profit in ice-cream business and mean temperature (T) for a city. Which
one of the following inferences can definitely be drawn? (The correlation
coefficient r is also given in the figure)

1 Do T T T T T T T T T
80 O
60
40
20
@ Profit = 4T - 86
0 O r=0.83
_20 | 1 1 I | | 1 i I
20 22 24 26 28 30 32 34 36 38 40
T (°C)
The sum of the squared values of differences between the observed and
expected values of temperature is the minimum.
83% of the variation in profit is explained by the variation in temperature.
Rise in temperature causes profit to increase.
At 25°C, estimated profit is 14 million .
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A U T [T 7 v Agy H AT a9A (T) IUT HSHHA & cgaard H
UTST T (Profit) & ST #1 3R 379 oiiee TR AYS (v7gaa# 391 Bf)
garT e T a3 Y@ @ g I g et 7 ¥ e Ty (gh)
Fr @ARTT dR R @Fer ST Fhar g7 (A9 A #gHay quns (FIRC
FIfefAge) r &t ofr T = 2

100

80 O

[=1]
o

N
o

Profit (million ¥)
f Y
o

Profit = 4T - 86

0 r=0.283
20—t 1 11
20 22 24 26 28 30 32 34 36 38 40

T (°C)

1. a9AEE & 9faid vd gearRid #el (3esies Us vHaees degel) & &
IeRT & FelieRc A F AT ~ATH T

2. T oH A 83% fEReT A # gu fRer # wee B

3. A # geftr g1 Fr aote @ oner F gefdr gl gl

4. 25°C AIYATT T AT ot 314 fAferg= g1
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Objective Question

6 6

The average of seven numbers is 71. If we exclude one of these numbers, the
average becomes 75. What is that number?

75
74
73
47

il
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| FEA (FA9R) 1 3Ed 71§ AT g SAH @ U WEAT ' oger & ar
3| 75 @1 Sar ¥ 98 gEar 12w 32

1. 75
2. 74
3. 73
4. 47
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Objective Question

77
Choose the option to fill in the blank that will make the following statement
logically correct:

THE NUMBER OF OCCURRENCES OF THE LETTER “N” IN THIS SENTENCE
IS CORRECTLY COUNTED AS

SIX
SEVEN
EIGHT
NINE

g 2o

ReFar Tura # @ & fAv 9 Bew g7 S e wya | aifds &7 § @@
arfad & e

THE NUMBER OF OCCURRENCES OF THE LETTER “N” IN THIS SENTENCE
IS CORRECTLY COUNTED AS

1. SIX
2. SEVEN
3. EIGHT
4. NINE

Al
1
A2 5
2

A3 5

3

A4

Objective Question
8 |8
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In a board meeting of 20 directors, 6 shook everyone else’s hands but the
remaining 14 did not shake each another's. The total number of handshakes in
the meeting was

26
84
99
190

B

TF 1% Fr S5 FEF 20 P 39Fua & # 06 v AF 379 & Y gA
fAemar AT AT 14 9 & T g @ g1y A AT 39 doh # gsUH

(@ Aeme) i For dear gen

26
84
99
190

el e

f\l
A2
A3
fM

Objective Question

9 9
Choose the correct chronological order of the following:-

A: match, B: trophy, C: toss, D: result.

1 C,A DB
2. ADB,C
3. C,BAD
4. D,C,B,A

e fRffrT el & 7 FIAHHA A A -
A: #, B: grfl, C: 2ig, D: Raree

1. C,AD,B
2. AD.B.C
3. C.BAD
4 D.C,BA
Al

1
A2 5

2
A3 3

3
Ay

4

Objective Question
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10 10
A spherical ball is placed inside a cubic box. If the diameter of the ball is same

as the sides of the box, what approximate percentage of volume will be empty?
12%
24%
36%
48%

Sl

UF MeTHR 3G FH UF GAHR (FfaF) diad F Hex @ =2 3y g &
SATE a1 T ST F FHA g al §FG F AT (ATegH) F 99T ekl
gfaiRrd 1T Qrelr W|an?

1 12%
2 24%
3. 36%
4 48%

fM
A2
:A3
{&4

Objective Question
111
If | walked east 100 metres, turned right and walked 60 metres, turned left and

walked 150 metres and turned left again, | would be facing

East

North
West
South

el

afg # qa f&em 7 100 ey Fo & wRaE it gF #X 60 Hiex =e 3R
A 1T A3 #} 150 X A gt a9 FF W § 90 H3 15 dF A7 Hg

e fear & grem?
o
2. 3R
3. ofegH
4. gfgrr
Al
1
A2 5
2

A3
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Objective Question

12 12
The words TEST, EXAM and EAST are coded as 1382, 2182 and 1937 but not
necessarily in that order. How would the word MATE be coded?

9321

7321

7312

1982

B L0 N S

TEST, EXAM TT EAST #T 1382, 2182 Td 1937 #Is fear aran ¢ fohg sl
gl & I 3¢ % A gl a MATE e &1 &9 Hifsa B sream?

1. 9321
2. 7321
3. 7312
4. 1982
1
A2,
2
3

A4

Objective Question

13 13
All those who pass an entrance test take admission into a certain institute. Out
of these, some graduate with a degree in 2 years while some fail and are
removed, and all graduates from that institute get jobs in the same year. In 2022,
no one took admission in that institute. Which of the following does NOT follow
necessarily?

No one wrote the entrance test in 2022

No one passed the entrance test in 2022
No one graduated from the institute in 2024
No one got a job from the institute in 2024

Poba By =

q gl A wder qdiew A 3t g € v ARaa deae A v o g1 g
#@ﬁ2aﬁﬁmﬁmﬁmaﬁrmﬁ;§aaﬂﬁhﬁ§vmﬁ
T & geT AT I, 9UT 39 TEA U 9 gl arel T TATdeRT @ 34T
¥y Sie (F) B arar| af 2022 & R S off 39 gTue & gar A7 o
fafafta # & sl Fua 3fada: oy a8 gar?

1 aﬁzozzﬁﬁ%sﬁwéwqﬁwﬁaﬁnﬁaaﬁgam
a¥ 2022 # g o gaur qliem A sechol #g g3l

a¥y 2024 & 3@ U O R S wae A8 R
a¥ 2024 # 3@ Gy & R @ o ST 8 A

B N
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Objective Question

14 14
Frank, Sam, Tom and David came first, second, third and fourth in a race but not

necessarily in this order. Only one had first letter of position matching that of his
name. If Tom came first and Sam did not come second then

David came third
Frank came fourth
David came fourth
Sam came fourth

oo o

Frank, Sam, Tom U4 David U& &I H First (¥H), Second (Gfdc), Third
(<) @Y Fourth (T Ter W 3T fhg HfoarIa: 33 wA & 7611 Fad
U I IAS AH & TYH G IR glel arel TAT 91 g3 | AT Tom Tger
T 9T AT AR Sam AT TATT 9 AT o1 A

1. David drEY ¥R o AT
2. Frank 919 ¥ @ AT
3. David =Y T 9T AT
4. Sam = TAR 9T AT
My
1
A2
2
A s
3
i
4
Objective Question
15 15
In the fictional country of Numberia, which of the following provinces is the odd
one out?
1. SONECON
2. CUGHUSTER
3.  FATWOHUM
4. CAFIVENGUS
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TR F Fouarcas ¢ 7 FRfag # ¥ Sl @ 9y A9 FE @rar
(315 = 3m3e) |

SONECON
CUGHUSTER
FATWOHUM
CAFIVENGUS
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Objective Question

16 16
Which of the following pie-charts depicts the distribution of students in the five
subjects such that physics and chemistry get equal number of students, 40% of
the total go to the life sciences and remaining are equally divided into maths and
earth sciences?

o3
ce
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Objective Question
17 117

gl =l

Al

72
36
12
6
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PAafRaf@a & @ #i9 ar og-arg, i 3reer-aeer [Aval & ot & 59 9ER
& AT (REegeE) &1 aaifar ¢ e sifas e 3R wes fae &
A AT A o7 g, Fo OEl F 40 yfaerd Shafawre & geirar arar g aur
A BHEF F AT AR HREAAT F S W qafaa B @ g

o3
e e

How many 4-digit numbers can be generated from the digits 1, 2, 3, 4, 5 such
that no digit appears more than once, and digit 1 is always somewhere to the

left of the digit 27
1. 72

2. 36

3 "2

4. 6

3P 1,2,3,4,59 4 3wl (BFc) & aeh aeare giaa & o aoct § s
30 yFR & &F s A1 3% vF a7 ¥ 30w 787 v ik 3w 1, wéa
3 2 & FHE A AN A
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18 18

A4

4

4

Objective Question

Which one of the following Venn diagrams is NOT consistent with the following

statements?

All Aare B
No Dis A
Some Aare C

4_Live_Math_E_1-120.html

@ %

@ B, A

feu 31T 971 sEAA (Venn diagrams) # & &ia @1 Aeafaf@a #uat &

HTET Al &2

Fdr A, B &
S D, A AL &

fﬁA,C%

@ %

@ B, A

Al

A2
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Objective Question
19 19

Ea <

{%1
A2
fA3
A4

Objective Question
20 20

By o

P b =

4

4
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A square sheet of 10 cm sides is folded along its diagonal to form an isosceles
right triangle, and then hypotenuses are folded successively two times to form
isosceles right triangles. What is the length of each equal side after the third

folding?

1. 0.625cm
2. 1.25cm
3. 25cm
4. 5cm

10 Fefr 3[aT arel ve FeneR e A 5O fOFF (s fr R A
HIZH U HHAGAAG FHBIUT PSS =aram /7 IR 3qH 918 AR & a)
Holt (FTETesT) T 3 YR Al 1= & FHefaarg wHanor FHoger aa
TF| WY aR A F d Gdw GA HS H oG w1 g2

0.625 T#HT
1.25 J=r
2.5 9T

5 @H

A water bottle costs T 20 that includes cost of the bottle. If the water costs ¥ 15
more than the bottle, then what is the cost of the bottle?

250
5
¥7.50
¥10

T oA Fr Sae FEd @rrg 220 ¥, F Sge & anrg o afae & I’
gl v JTT g Y arETg & 15 3¥F 8 O g i Fwera F=2r greie

¥2.50
g5
g7.50
210
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Objective Question
21 704101

What is the number of injective functions from {1,2,...,7} to {1,2,...,10}?

1. 107
10!
k3
10!
El
4, 710

2.

{1,2,...,7}&{1,2,...,10} =1 v w1 bt HEar a1 82

1. 107

10!
T

10!
30
4. 7"

Al
fxz
A3
A4

4

Objective Question
22 704102
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Let A, B, and C be sets. Which of the following sets is equal to A\ (B \ C)?
1. A\ B
2. (A\B)UC
3. A\(BUC)
4. (A\B)U(ANCQO)

a5 A, B, qn C w== 8| e aq=ai 4 &A1 A\ (B \ O) % SR 37
1. A\ B
. (A\B)UC

o)

8]

. A\ (BUOQ)
4. (A\B)U(ANQ)

Objective Question
23 704103

For integers n > 0, let f,, : [~1,0] — R be defined by

x

(1-—z)»

fn(T) =

Which of the following statements is true about the series Z fn?

n=0
1. The series is neither absolutely convergent nor uniformly convergent.
2. The series is both absolutely convergent and uniformly convergent.
3. The series is absolutely convergent but not uniformly convergent.

4. The series is uniformly convergent but not absolutely convergent.
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X

fn@:) =
ﬁtrwﬁﬁﬁaﬁqmavﬁz:fn%%@(wé?
n=0
2. vt e AR a9 e ANERT ST 2

3. ot Froera: sAfyar € ol weramT: st |
. 2Tt ueREATa; It § uig frera: st =&

S

Al
A2
A3

A4

4

Objective Question
24 704104

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

p = —2 and 7

s,
Which of the following statements is true?

1. For each = € R, there exists an n such that a,, > =

2. For each = € R, there exists an n such that a,, < =

3. For each z € R, there exists an n such that b,, > =

4. For each z € R, there exists an n such that b,, < =

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html

quitet n > 0 3 fore, 71 6 £, < [—1, 0] — R e g aftenfia &

1. #oft 7 ot Fuera: fimr ® 3t 7 € wrammea: A 2

e ke™ An+1
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AT (a1, )1 T (b)), T =R L ST gRT 9feATiE &

T —n
"+ € Apntl
- Qb = :

2 &,

Uy =

e i d G R araer 27
1. 9% ¢ € R&fauda et n o aifiaea 26, > o
2. Y% 2 € R & fore W& et it sifaea 2 fR a,, < 0
3. Y% o € R & fore W et n i sfaear 2 R b, > o
4. Y% o € R & fore W4 foeft n i1 sfimea 2 R b, < o

Al
A2
:A3
A4

Objective Question
25 704105

Let f : [0,1] — R be defined by f(z) = sin(z?). Let

n k 1
A= lim f (—) —-n f(ff?)d:]’:) .
—roo (}.,Z:; T ‘/0\

Which of the following statements is true?

1. A=0
2. A=
sin(1)
3. A=
2
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TR [ [0,1] — R f(x) = sin(x?) gRTaiioa Rifsig) 71 foh

A= lm (Z (5[ f(x)dx) |

i g ar g ?
1. A=0
2 A= 1
_ sin(1)
3. A= -

1
4, A=sin| -
sin (4)

Al
A2
§A3
A4

Objective Question
26 704106

Consider the power series

o0 2

(n+ l)""z‘

n=1

with coefficients in real numbers R. Which of the following statements is true?

1
1. The radius of convergence of the series is =

2. The series converges at x = 5

3. The series converges at v = 3

1
4. The series converges for all z with |z| < >
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SR fereh ST IR o TUTieh dTett wrd 2oft

n™
T
Z n? z
(n+1)

n=1

W fem ) e st s T 27
L. Srofy i atfRrerer s %%n

2. It = 5 T I B
3. 2oft x = 3 IR R

4. St o 3 for vt & R R o] < %%ﬂ
N
n
.
n

Objective Question
27 704107

Let U denote the span of {ef, e*, ¢*'} in the real vector space of continuous functions from
R to R. Consider the R-vector spaces

V={f:U— R| f is an R-linear transformation }

W ={feV]| fe*) =0}
Which of the following statements is true?
1. Both V and W are infinite-dimensional
2. dimV =3and dimW =1
3. dimV =3and dim W =2
4

. V is infinite-dimensional and dim W = 0
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R & R & qftaifird @dd wemi i aredfoss alemn wafE # {ef, %, ¥} @ foafa suemfy & U @ frefa fifsw
e R-afew wmfeat w fomm

V={f:U—R| [t R suieww g}
W={feV]|f* =0}

A g R aa 2
1.V a«m W aFT SA-araHT €
2. dimV =3dadimW =1

3. dimV =399 dimW =2

4. V srafedE g @ur dim 1V = 0
f\l
52
53

Ad

4

Objective Question
28 704108

Let
a

A=

oo o
o o O

0
0
B

where a, b, c are real numbers with abc = 1. If B = A+ A?+ A%, then which of the following

statements is true?
1. det B=1
2. det A=0
3. rank(B) =2
4, rank(B?) =1
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T fF
0 a O
A=10 0 b
c 00
el a, b, c IRAF TEAW EqMabe = 1 R1ARTB = A+ A2 + B RA T weEidd Ao @
1. detB=1
2. detA=0
3. rank(B) = 2

4. rank(B?) =1
.Al
‘AZ
=
A4

Objective Question
29 704109

For a variable z, consider the R-vector space
V = {ag + a1z + apa? | ay, ag, a3 € R},
; . : . df df
Let T : V — V be the linear transformation defined by T'(f) = f + o where I denotes
- (
the derivative of f with respect to z. Which of the following statements is true?

1. (T3 =372+ 37)5(z) = a

2. (T3 -371?4+37)5(x)=a+1

3. (T3 — 372 + 3T)2%5(z) = 2025!

4. (T3 — 372 4 3T)2%(z) = 2025! z + 1
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e = ¢ o fore i R-afenr ynfy

V = {ag + a1z + apa? | ay, ay, a3 € R},
R R F B TV Ve S R T(f) = [+ o g o, @
TIUE f o STTheIST I (iU sl 8| et et & & siF |1 a9y 22
L. (T% = 3T + 37)2%(y
2. (T% — 377 + 37) 2% (g
2025y
o

1=
=
3 (T ST,Z_l_ 3:‘{‘ 2025 )
)

4. (T3 — 372+ 37)29%5(x) = 2025! x + 1
.Al
{%2
f&S
{\4

Objective Question
30 704110

Let V be the R-vector space of 5 x 5 real matrices. Let S = {AB — BA| A, B € V}and
W denote the subspace of IV spanned by S. Let 7 : V' — R be the linear transformation
mapping a matrix A to its trace. Which of the following statements is true?

1. W = ker(T)
2. W C ker(T)
3. Wnker(T)C W
4. Wnker(T) C ker(T)
wH o 5 x 5 aredfass SATegel 1 R-afew @At V I AH 6 S = {AB — BA | A,B € V}, a1 S g

foreafa vV Hrsmmmfe s 7 ﬁﬁ?ﬁﬁﬂf{lﬁﬁ%mWT V — R T TTE A %l 38 @0 H
giafafr s 21 F el § & 9 a1 e 22

1. W = ker(T)

2. W C ker(T)

3. Wnker(T) C W

4. W Nker(T) C ker(T)

Al

1
A2 5

2
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M3
3
My
4
Objective Question
31 704111
Let v = (a,b,c) € R? be a nonzero vector that lies in the orthogonal complement (with
respect to the standard inner product) of the row-space of the matrix
2 27
= (3 1 4) '
If a, b, ¢ are all integers, then what is the smallest possible value of |a + b + ¢|?
= 3
2. 10
3: {15
4. 20
aH v = (a.b, ¢) € R® uh YT Alew & ST 3117
2 2 7
= (3 1 4) '
o itk THTE o ek T (HTe TR U & dav ) # Ffed 21 afe el o, b, c O 8, @ a + b + ¢
1 TAHCH HHE HIH T 82
| (%
2. 10
3. 15
4. 20
Ay
1
A2
2
A3
3
M
4
Objective Question
32 704112
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Consider the bilinear form B : R* x R* — R defined by
B(x,y) = r1y3 + 2ys — T3y — T4¥a,

where z = (21,29, 3, 24) and y = (y1,¥2, ¥3,v4) in R*, Let A denote the matrix of B with
respect to the standard ordered basis of R*. Which of the following statements is true?

1. det A=0
2. detA=-1
3. B(x,x) # 0 for all nonzero x € R*,

4. If z € R* is nonzero, then there exists y € R* such that B(z,y) # 0.

e fgueremdt wmemd B R x RY — R, it fo faet g afeafya 2, v femme i)
B(z,y) = 21ys + Tays — T3Y1 — Taya,

S & = (21, 2, T3, 74), ¥ = (Y1, Yo, Y3, Ya) € R BT o R 35 T SHTHA AT o 6ol B o HTE
F1 A fFEftg wwr e s g g s oo 22

1. det A =0

2. detA=-1

3. o IR v € R* & A0 Bz, 2) # 07

4. AR 2 € R AAE, 79 y € R i1 AFa g TR 76 B(2, y) # 02

Al
A2
fx3
A4

Objective Question
33 704113

Let f : C — C be the function defined by

12 i PR,

For z = x + iy € C, write f(z) as u(z, y) + iv(z,y), where u, v are real-valued functions.

Which of the following is the value of ? (0,0)?
£

1. 0
1\ cosl

2. e+ -

(e I e) 5

1Y cosl

3. (6 - ; B

4.1

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 24/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

T %o f: C — C F= groofenfva 2

f(zj _ c(ms('l+vﬁ}) sin z

wff 2 = o+ iy € CHTT f(2) Bru(z,y) + iv(r, y) FEIH fore, &t u, v areafas 79 be &) e 3
ou
ﬁﬁqm ,0) T 87

Tt

4. 1
Ay
1
A2
2
A3
3
Mg
4
Objective Question
34704114
LetH={z=xz+iy e C|y>0}and f: H - Cbe a non-constant holomorphic function
satisfying | f(2)| < 1 for all z € H. Which of the following statements is true?
i Voin) —
1. lim f'(iy) =0
o ]iSI_l ['(iy) is a complex number with absolute value 1.
Y—rT00
3. lim |f'(iy)| = +o0
y—r+too
4. lilln ['(iy) is not a real number.
Y—+-oc
AP H = {z=2+iy € C|y > 0}3au f: H — C T e emtheh G g s @t 2 € H*
faw | £(2)] < 1 =t g ar 8| e wert d @ R wra 82
1. lim f'(iy) =0
y—+o0
2. lim f'(iy) g e 1 91 v aftnyy gem |
y—r+oo
3. lim |f'(iy)| = +oo
y—r+oo
4. lim f'(iy) U aTedfesh HEAT T 21
y—rtoo

Al

1
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A2

A3

Ay

4

Objective Question
35 704115

For integers m,n > 1, let

1 ,
Imn = ori 2% Z"dz,
- Jo

where C is the circle {z € C : |z| = 1} oriented counterclockwise. Which of the following
statements is true?

1. Im,n =L itm=n
2. Im.n =d1ifm+tl=n
3 dp= i me=mne

4 Ipp=1ifm=n+2

qutieht m, n > 1% feIg, A o6

Inn = 2; /sz%'”dz,
SEt C amradig Affarra g {2z € C : [z] = 1) 31 Fr oAt 8 9 9 91 ae 22
1. Iy = 1akm=n
2. Ipp=13Rm+1=n
3. I = lafem=n+1

4. I;ppn=1R_m=n+2
{\1
{\2
53
54

Objective Question
36 704116
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LetD = {z = x +iy € C: |z| < 1} be the open unit disc and f : D — C a holomorphic
function such that f(0) = 0. Let ¢/(2) = | f(2)|?, and

Py | P _

Jr? T

Which of the following statements is FALSE?
1. f can be extended to C as an entire function.
2. f must have infinitely many zeros in D.
3. fis not a polynomial.

4. exp(f) cannot take every complex value.

THRED = {z =2 +iy € C: |2| < 1} foga wwew afsremrasm f : D — C vk U1 St oo & S
f(0) = 0 dge saT 81 7H fh o (2) = | f(2)[, @

o’y Y _

Ox? oy

1 T & & P T srEeT 82
1. f o gas 3231k %ot & &9 § C u faarfea fman st wemar 21

2. D f % 3T I T ST o

2

. [ UH TR E B
4. exp(f) ek aftwy 71 72 < FHa

{%1
A2
A3
jA4

Objective Question
37 704117

For integers n > 1, let G(n) denote the number of groups of order n, up to isomorphism,
i.e. G(n)is the number of isomorphism classes of groups of order n. Which of the follow-
ing statements is true?

1. If G(n) = 1, then n is prime.
2. G(8) =2
3. If ged (n, ¢(n)) > 1, then G(n) > 1. (Here ¢ denotes the Euler ¢-function.)

4. limsup G(n) = 2

TE—r 20

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 27/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

quiteRl n > 1% TACAM T G(n) TEATeRTIET qoF Shife 1 % GHET ol W o1 Fsfud s 81 37a: G(n) #ife
n % AHEI sht JeaThl el i e & e w d e s a2

1. AR G(n) = 18, T9 n IANA 2

2. G(8) =2
3. AR ged (n, (n)) > 18, T G(n) > 1. (T o FAAR -Ferd 1 Fefia Far 1)

4, limsupG(n) = 2

T+

Al
{xz
A3
A4

Objective Question
38 704118

We say that a group G has property (A) if every non-trivial homomorphism from G to
any group is injective. Which of the following groups has property (A)?

1. The cyclic group of order 6.
2. The symmetric group Ss.
3. The alternating group As.

4, The dihedral group with ten elements.

T F %6 Th T8 G, T (A) 1 ITeM 1 8 Afs G Tt oft 9o =t wier 1= orehiiear usheht 22 frm
T F I HTEHE 0T (A) T TTE T o7

1. e 6 o =3h wE
2. EHfT EHE S5

3. THIR ETHE As

4. T\ aa! I f5ad quE
fAl
52
:A3
:A4

Objective Question
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39 704119
Let C[z, y] be the polynomial ring in two variables over C. For which of the following
ideals I, the quotient ring C|xz, y|/I is NOT an integral domain?
1. = ()
2. I=(z+y)
3. I =(z*+¢?)
4 I =(zxy—1)
a5 Clz, y] =1 H C W59 aer 21 o 3 @ ol &t qurstraredt 1 3 for, fomn g Cla, o] /1 el
2. I=(z+y)
3, I'=(z2+9°)
4. I = (zy—1)
M
1
.’
2
M3
3
M
4

Objective Question
40 704120

Which of the following statements is true ?

1. {m+ ne’s | m,n € Z} is a dense subset of C.
2. Open connected subsets of R* need not be path-connected.

3. Let X be a topological space and p : X — R a continuous surjective open map. If
p'({a}) is connected for every a € R, then X must be connected.

4. Compact subsets of any infinite topological space are closed.

st g g 2?

L. CH {m+ne " | m,n € Z} T o S9ag==4 2]

2. R % foqq derg Sua=aai sl T9-HeTg 8T Tavae T8l 2l

3. Afe X ush wittufah anfE aqam p : X — R 81 @ad Ao {49 Sidfe & 6 @@ o € R %
T p~1({o}) G R, T8 X o1 Helg, EIHT AT 2|

4. Topelt oft 37 wifterfaehia qafd % ded sua==y d9d ad 2|
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Al

A2
A3
A4

Objective Question
41 704121

Suppose that the differential equation

d?y

dz?

dy .
Plr)-=+e*®y=0,z€R
(x)d:r ety ), wie

transforms into a second order differential equation with constant coefficients under the
change of independent variable given by s = s(z) satisfying % (0) = 1. Then which of the
following statements is true?

1. e7* (P(x) + 1) is a constant function on R
2. e~?*P(z) is a constant function on R

e?a:
B Glah= -5 TE R
4, P(z) > lasz — o0

AT+ foh Taenet Gt

O_ﬂy dtj 2z
5+t PE) T +e¥y=0zecR

AT = h G s = s(x), FeAieh 22(0) = 1 8, o FefT 3R qurichi dred Tl =hife o Teh tarehet THTeHOT
T T SraT 81 9 0T el | O S a1 g 27

. RWe™ (P(x) 4 1) U =R e 2

2. RWe 2 P(x) T 3T el &

3. 8lp)=

2
c
T, :IJER

4, P(z) » 199z — o0
Al
A2
A3
§A4

Objective Question
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42 1704122

Given that y;(z) = ¢ is a solution of the ordinary differential equation (ODE)

d2,
r—z —(3+4x

dy

9 + (42 +6)y =0, z > 0.
e? dys

Let ¥ = y2(2) be the solution of the ODE satisfying the conditions y»(1) = F
47 dx

3e?

(1) =

T%en which of the following statements is true?
1. 1y, is a strictly increasing function on (0, co)
2. e Pyy(z) 3 lasz — oo
3. y» is a strictly decreasing function on (0, o)

4. e yy(z) - 0asx — oo

e 2 ok oy (2) = €2* T ATemor Stasher THisRT (ODE) %1 8 2

d?y dy
—~ —(34+4x)2+(dz+6)y=0, x> 0.
dx? ( x)d:r; L )y =

xT

o1 B ODE 1861 s = () B sbiya(1) = . P2(1) = 2 e e
et vt b A e e 27 -

1. (0,00) Ry, 3ga: IHAH Bl 2
2. e Pyy(z) - 19z — oo
3. (0, 00) Ty, 3ed: T HoH &

4. e yy(z) —» 0T 2 — oo
Al
A2
A3
A4

4

Objective Question
43 704123
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Let u = u(x, y) be the solution of the Cauchy problem
ou

Then which of the following statements is true?

,0) =

1. u(l

u(z1,41) = u(zz, y») whenever 23 + yi = 22 + y3
(L,
(

2.
3. u(l,y) =+v2forally € R
4,

u(z1,1) = u(za, y2) whenever z; + 1y, = x2 + 2

HH o u = u(z,y) T el e #ea 8

2. u(zy,y1) = w(xo, o), Ta@M 22 + 92 = 22 + 2 Bl
3. @fty e RB AT u(l,y) = V2

4. u(zy,y1) = u(x, yo) Tz + 41 = 20 + 12
Al
A2
A3
A4

Objective Question
44 704124
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To - yg—z =u, (z,y) # (0,0),
wz, 1) =v1+2?2, ze R

0 5]
32 +v8u , (z,y) # (0,0),
u(z, 1) =v1+2% ceR.
I T e A R A 27
1. u(1,0) =0
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Let u = u(z,) be a solution of the wave equation

&Pu Bu

= e =0 mER,

92 Bg7 0, zeR, >0
satisfying the condition u(0,¢) = 0, ¥¢ > 0. Then which of the following statements is
true?

1. u(z,t) = 0, whenever z = ¢
u(z,t) = 0, whenever x = —t
(
(

= u(z,t), whenever z > 0,¢ > 0

ol
=
|
8
=t

u(—z,t) = —u(z,t), whenever 0 < z < ¢

W foh v = w(x, t) TG

0%u B Ou
2 Oz
18 & S Sfaee w(0, ¢) = 0, Vi > 0 1 FFe a1 2| 76 B Forl § & 5 a1 5 2

=0,zeR, t>0

1. u(z,t) =0,z =t

(

2. u(z,t) = 0,5ty = —t
b
=

3. u(—z,t) = u(z,t),s8dz >0,t>0

4. u(—z,t) = —u(z,t),S@f 0 <z < ¢
Al
1
2
A
3
o
4

Objective Question
45 704125
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Let f : R — R be such that sup @) — f)l

x7y |z — ol .

be a differentiable function satisfying |h'(z)| < % for all z € R. For « > 0, define g(x) =
af(z) + h(x) for z € R. Consider the sequence {z;};2, defined by

= L, wherel < L <occ. Leth: R = R

where x4 € R. The sequence {x}32, converges to the solution of the equation & = g(z) if
1o < 3%,
o< %

a < 4L

= N

g
< 77

THERH f R — R%i%msupw =L8, W'l < L < oo Bl VT ATFHAFAT /o : R —
Ty -

R ST SRR B/ ()| < 3 0 dqse @1 8l 9% o > 0 % fg aiwmisa &t g(z) = of (v) + h(z),
Safer 2 € R%Iﬁﬁaﬂﬁq{mk}f:u?{ﬁﬂﬂﬁ

Trt1 = g(zx), £ =0,1,...,

B

STl 2 € R 81 JeRH {32 ) THIROT 20 = g() % Bl T AW BaT 2 I

2

. 3
2 &(2—5
3. a < 4L

4 o< l
fM
A2
fx3
:A4

4

Objective Question
46 704126
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Let S denote the set of all solutions of the Euler-Lagrange equation of the variational
problem:

1
minimize J[y] 2/ (v* + (v')?) dz,
0

1
subject to y(0) = 0, y(1) = 0, / yidr=1.
0

Then the set { (3) : ¢ € S} is equal to
1. {_\/5? \/§}

2 {Q ; kEZ,k%U}

3. {\/% : kEN}
4. {—\/ﬁ} U: \/j}
A TR S o fereror avean

1
minimize J[y| = / (v* + (¢)?) dx,
8]

1
agfdsier y(0) = 0, y(1) =0, / yde=1
J 0

% TSt GHIHT % avft THTYTE & @yl Frefid Far  dm ag=Ta {p (1) o € 5} T ®
TR &

L {-Vv2 v2}

5 {?:keZ,k%U}

2
T ren)

4. {—Vv2, 0, v2}
{\1
fAZ
jA3
A4

Objective Question
47 704127
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Let A € R,and K : [0,1] x [0, 1] = R be a function such that every solution of the boundary
value problem

d*u du du
@(J) + Au(z) = 0; 5(0) = u(0), @U) )

satisfies the integral equation

u(zr) + A /01 K(x, t)u(t)dt = 0.

3. K(z,t) = ’
(%) —~it  Rugsm pe]
1 t—1), v
4 K(a,p) =T, o s
(1+t)(x—1), 0<t<z<l

aHfE A € R, @ K : [0,1] x [0,1] — R 30 YR 1 e & fob afe i 717w

d?u du du

T T G THTRS THTRT ;
u(z) + /\f K(z, tyu(t)dt =0
0

I K1) (1+z)(1—-¢t), 0<z<t<l1
i) =
(1+¢)(1l—2), 0<t<z<l
-1 -z, pets 1,
? K(x’t):{—l—t t<zr<l
3. K(z,1) 1-2%2 0<=z <1
2 —
’ 1=, 0=t<g<1
4. K(z,7) (1+z)(t—1), 0<z<i<]1
;[:1 =
' (1+¢(zx—-1), 0<t<z<l1
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total potential energy of the entire cord is given by

A3
3
Ay
4
Objective Question
48 704128
tional acceleration.
Then
= I ml+ Mz
Lis=nag———=
g 2m—+ M
L Ml+max
LT, T R ———
g m+M
4+ Mz
I m+M
4+ Mx
R e R
L s I mi+ Mx
r—=—-—
g 2m+ M
I Ml 4+ mz
2. f= = —
g m+M
B siie o S AE D
I m+M
. gml+ Mz
et
[ 2m+ M
Al
1
A2 5
2
A3
3
Aty
4
Objective Question
49 704129

4_Live_Math_E_1-120.html

Two blocks of equal mass m are connected by a flexible inelastic cord of mass M. One

block is placed on a smooth horizontal table, the other block hangs over the edge. The

-M

hanging block from the edge of the table, [ is the length of the cord, and g is the gravita-

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html

g z%, where z is the distance of the

IQW?[T@%,

U FHH m 3 a1 sciteh 5oaAT M 3 T T STIerey Q-8 § S[S €1 U scireh i mgor (frek) afost
TSI T T AT © AT G sciieh foRT H Teeh T Bl Wyl dr-Si oAl et Reurfrst St
el o ek §UEUS 0 % hi A g0 2, | TSR ol TS qT g el ceroT 8 e
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equals

b=

L
| ]

ol

s e

o=

Al
A2
A3
jA4

Objective Question
50 704130

is equal to

i

= W U= T by Ot

Letlyy Usy sy
white balls and k? are black balls, k = 1, 2, ..., 5. An urn is selected with probability of
selecting urn U}, being proportional to (k+2). A ball is chosen randomly from the selected
urn. Then, the probability that the urn U; was selected, given that the ball drawn is white,

4_Live_Math_E_1-120.html

1 pl g T 2
_ L1 e B
lim / / e / L Tnig.e.den
n—co fo Jy 0 T1+--+ 2,

lim / / / +T”d:r.1u.d;rn
n—00 : b e Y

Us be 5 urns such that urn U, contains 2k + %2 balls, out of which 2k are
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o Uy, Us, ..., L‘%,@'ﬁﬁw%,%k =1y 20w S%W,Wbrkﬁ%%— k2 7id € o o 2k
T3 T1a 8 TAT k2 Tt 113 Tl Foreft T et o0t $8 TRt AT ST @ o6 Sherst U, o I ST ot SRR (K 4 2)
3 AT S SR e i & U i1 Argfe w & Rl st 21 A 71 2 s et e ke 3 @ wa
FAI Uy o B bt aTfremar fe & swree

l.

e Ut = U N Ot W

f“
A2
A3
§A4

Objective Question
51 704131

In an examination question paper, all questions are “True’ or ‘False’” type. These are ar-
ranged in such a way that three-fourth of times a question with answer “True’ is followed
by a question with answer ‘True’. Also two-third of times a question with answer ‘False’
is followed by a question with answer ‘False’. If the question paper has 100 questions, the
approximate probability that the correct answer of the 100-th question is “True’, is

1.

=1

L

=21 =0 L R T

U ST I3 O F, Tt U9 T AT ST YN & 8| T U9 30 RN U ey & for foRet uva 1 Seat wer
& T fF-<TE SR 39 STl I ot Sl T BraT 81 3t Yo foREt Se o ST orer & f si-fae
AR 3G AT U9 T I off “araed Brar 81 fe v w1 100 we7 & a1 1009 I &1 9t eat “Gea’ B ht
GfeTehe TIReRaT 2

1.

2.

] o o [ 1 L]

Al
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A2
A3

A4

4

Objective Question
52 704132

Suppose that X ~ binomial(9,¢), 0.7 < # < 1,and Y ~ Poisson(A), A > 0. f 3E(Y) =
E(X), then which of the following is true?

1. Var(X) > 3Var(Y)

2. 2Var(Y') < Var(X) < 3Var(Y)

3. Var(Y) < Var(X) < 2Var(Y)

4. Var(X) < Var(Y)
A 73 X ~ binomial(9,0), 0.7 < § < 1, @Y ~ Poisson (A), A > 0R1FR3E(Y) = E(X) 8,
fadaRaTaa e

1. Var(X) > 3Var(Y)

2. 2Var(Y) < Var(X) < 3Var(Y)

L]

. Var(Y) < Var(X) < 2Var(Y)

.

. Var(X) < Var(Y)
Al
A2
A3
Ad

Objective Question
53 704133

Let X3, Xs,..., X, (n > 2) be a random sample from a gamma distribution with shape
parameter o > () and scale parameter [ = 1. For a suitable constant C, the rejection region
of the most powerful test for testing Hy : o = 1 against H, : o = 2 is of the form

1. JlwXes @
2 Y wXe
I | [ e
4. 5 X<l
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AH R X, X, .., X, (n > 2) THT-SEA 8 U A1gfwae Tides! €, STel MHT-se 1 SRR I=d o > 0 F°1
Tl e 8 = 1 81 IE TR C F T, H, o = 2F Foeg Hy : a = 1 % wifcean wlieror & R

g P #
1 H?:l X-g G
2, Z?:l b5 0
3. H?:l Xl
4, Z?:l X
Al
1
A2
2
A3
3
Ay
4
Objective Question
54 1704134
Let Xy, Xs. ..., X, (n > 2) be arandom sample from Uniform(f, 1—#) distribution, where
—00 < < % The maximum likelihood estimator of 8 is
1. min{l — min{X;, Xo, ..., X, }, max{ Xy, Xo, ..., Xn}}
2 skl —mnin{ Xy, Xoowwep Xy, |08k X5, Xo vy X}
3 s fmnnd X5 Xo.e o bl — R X1 X seadin L F
4, max{min{X;, Xs,...,Xp},1 —max{ Xy, Xs,..., X5 }}
AH R X, Xy, ..., X, (n > 2) U Agfeas dfaeet & St Uniform(f, 1 — @) seq & fg e 8, s1ef —oo <
0 < 1 210 =1 SAerehad FUTIerT 3ATehereh &
. min{1 — min{X;, Xo,..., X,,}, max{ Xy, Xs,..., X,,}}
2. max{l — min{X1, Xs,..., X, },max{X1, Xs,..., X, }}
3. min{min{ Xy, Xs,..., X}, 1 —max{Xy, Xs,..., Xn}}
&S] min{ Xy Xogow 5 Xl ToemBx{ X5, Xoycnay Xa
Al
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Objective Question
55 704135

Suppose ¢ is a most powerful test of size 0.05 for testing a simple null hypothesis H,
against a simple alternative hypothesis H;. If the power of the test is 0.4, then which of the
following is true?

1. (1 — ¢) is a most powerful test at level 0.6 for testing H; against Hj .
2. (1 —¢) is amost powerful test at level 0.4 for testing H, against H, .
3. (1 — ¢) is a most powerful test at level 0.05 for testing H; against Hj .
4 (1-9)

1 — ¢) is NOT a most powerful test for testing H,; against H; at any level.

T {3 Trermr Sefeuss uferedar H, o g aremor e aferesmr H wdieon & g, ¢ 3 0.05 1
Uk YRy wieger 21 afd sl ft wie 0.04 2, s e d d e ar e 2

1. H, % foeg wer H, o 1T (1 — ¢) T 0.6 T Ihad wie 2|
2. H, % faeg wieor [, % foT (1 — ¢) T 0.4 T Ihad wieaor 2|
3. H 3 foeg witeor H, % fa0 (1 — ¢) Tt 0.05 I sIchas wdieqor 2|
4. Hy foeg wlteo H, & fw (1 — ¢) foret off w0 o wreraw wdieor 7 21
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Objective Question
56 704136
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Let Xi, X5, ..., X5 be a random sample of size 5 from an absolutely continuous distri-

bution having median M. Let S denote the number of X;’s greater than 0. For testing
Hy: M = 0against H, : M > 0, let

1, b5 ¢
BlX = v it S=e
0, if 5 <c

be a test of size & = 0.05, where v € [0,1] and ¢ € {—1,0,...,5} are fixed constants. Then
¢+ v equals

11
25

49

o =t
| & §|3 o

qH 3 X1, Xo, ..., X5 afeger M aret e daa s & smam 5 1 amg s sfaest 8 am 6 0 9 siferer
X shraen et S Fefmsmarsl Hy - M > 0% feg v Hy - M = 0% forg, 9 6

1, aRsS>c
pX)=14 v, MS=c
0, RS < ¢

MY o = 0.05 FREE, et v € [0,1]d4c € {-1,0,...,5} Fererdiad c + v st g

r, 2

25

1

6

, 103

25

53

i =
oy
1
A2
2
5
3
Ay
4

Objective Question
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57 1704137
Consider a multiple linear regression model
Y, = .BU + ,81.’1-’{1 o+ Shich _;33,)135_?, +e¢, 1<i<n, n> (jﬁ + 1),
where the errors ¢;’s are gncorrelated with zero mean and finite variance o2 > 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 < i < n. Then, which of the following statements is true?
1. Var(¢;) < Var(g), 1 <i<n
2 iCovle &) =Cov e jep), toralli k=12 ... /0
3. Var(Y;) = Var(¥;), 1 <i<n
4. EY;)) <E(Y;),1<i<n
o atfaes g died W fomm
Yi=b+biza+ -+ 5xpte 1<i<n n>(p+1),
STt AT ¢; HATHIT & F ST AT I & T TR o2 > (0 GREHT 2| T=H Y; § -3 SFforan P s
& 71 o6 ¥ = ot srrper fafr g -t e sRfRT R, quTé = Vi - Y, 1 < i < o R qa P shet
T I AT e 27
1. Var(é;) < Var(g;), 1 <i<n
2. @i £ k=1,2,..., n&HATCCov(;, €;) = Cov(e, €x)
3. Var(¥;) = var(Y;), 1 <i<n
4. E(Y)) < E(Y;), 1<i<n
Al
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4
Objective Question
58 704138
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Let X, Y and Z be random variables such that

X ¥ -
S = (y z) ~ W(10, 30),

where W, denotes the Wishart distribution and

o
}/2

Define T = Z — 5. Then, Var(T') equals

b= =
— b
\""\-u_—/

7
6
81
8
83
9
79
7

uH fF X, Y aur Z argfas 9t 38 YR § 6

XY e
S = (Y 2) ~ W,(10, %),

ST&t Wy, faremé siem =t faefua ohear & qan

-

T = 7 — X2 @ ftenifiq ol o, Var(7T") 7 3 o 3

BD = —t
L b=
S

o

6

81

2_ _

8

3 83

"9

79

g ot

7
Al
1
A2 5
2
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Objective Question
59 704139

Let P be the population proportion of units possessing a certain attribute in a population
of N units. Let p be the sample proportion in a simple random sample (without replace-
ment) of n units, (2 < n < N). Then an unbiased estimator of P(1 — P) is

1. i%l p(1—p)

N—n
2. ﬁ p(l—p)

3. oy P(1—p)

(N—1)n
4. N(n-1) j’)(l _p)

wH o N gfe f el |, Fo R i f e gfe wramfE s PRiARc e 2 <n < )%
Ush AT Argfeeseh widest (sfcrea o form) # wftest srqurd p 81 96 P(1 — P) o1 3 SATehersh 2

N-—
L. (V—:} p(1—p)

2. =k p(1-p)

3. op p(l —p)

N—1)n
4, Ev[n_)l'; p(1—p)

fM
jAZ
‘A3
{%4

Objective Question
60 704140
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Consider an M /G/1 queuing system with arrival rate A = 1 and independent and iden-
tically distributed successive service times having probability density function

() ze ™ ifzxr>0
{ ——
e 0 otherwise.

Define; fori=1, 2.

I 1 if the first transition is from i toi — 1
" )0 if the first transition is from i is 7 + 1.

Then, Var(1,) equals

5
1,
32
d
2. —
24
3
3 =2
16
.
15

Usk Ufepyonelt M /G /1 0 fomm s el ST @t )\ = 1 2 9 W6 U GaumaHa: sifed o dar a9
T TTRIShT e Bt e &

) = ze™® ARz >0

25 = g S|
gfenfia =, i = 1, 2, ... % U

L |1 AR E 1R
)0 aRueemEsmEi Ti 4 1SR

T Var( ) fie o s @

.

% 32

5

2. —

24

3 3

© 16

8

Y15
Al
1
A2
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A3

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 47/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

Ay

4

Multiple Response
61 704141

Which of the following statements are true?

2024

1. Let z,y € R with x < y. Then there exists r € (Q such that z < < 1.

2. Let (ay)n,>2 be a sequence of positive real numbers. If there exists a positive real
O

number L such that lim sup = L, then lim sup a,, < oc.
n—oo 1087 n—00

3. The set of all finite subsets of @@ is countably infinite.

4. The set of continuous functions from R to the set {0, 1} is infinite.

fasRi T e a8
| A fFe,yc Raz <ydlaamr € Qefosfu s <

22024 r
<yl

=

2. AM R ()2 GFTCHE STETe SEATST T STTHA 81 AfE eFToe S §@T [ 36 YK & fh
p

lim sup = L, 99 limsup a,, < o0
T —r o0 Og i T—F 20

3. Q% wvit aftfira STer=at w1 w=e TUrHiEE: ST 2

4. REwg=aa {0, 1} I Gad el 1 aq=ad 37 2|

Al
A2
fA3
A4

Multiple Response
62 704142

Let (a,)n>1, (by)n=1 and (c,)n>1 be sequences given by

a, = (=1)" (1 + e_”’) ;
b, = max{ai,...,a,}, and
¢n = min{ay,...,an}.

Which of the fol]owing statements are true?
1. (a,)n>1 does not converge.

2. limsupa, = lim b,
RS n—+00

3. liminfa, = lim ¢,
Th—r Th—ro

4. lim b, = lim ¢,
N—00 TL—r G
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GH 16 (a5)n>1, (bn)nz1 T (c,) > T g0 fRU T S1g56m &

a, = (=1)"(1+e™),

B S R0 il "OHT
¢, = min{ay,...,a,}.
e sRida s a g &
1. (@p)n>1 SAERG T2 Frer 21
2. limsupa, = lim b,
=00 n—0oc
3. liminfa, = lim ¢,
—r00 n—rod
4. lim b, = lim ¢,

n—r0o0 n—oe
fAl
jAZ
{%3
{%4

4

Multiple Response
63 704143

Consider the function f : R — R defined by

1
2% sin (—) , e
f(a) = : 4
0, Wer-—0

Which of the following statements are true?
1. !156 f(z) exists.
2. fis continuous at 0.
3. f is differentiable at 0.

4. ]inr{1J f'(z) does not exist.
T
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weH f : R — R 9t foem i st e g afenfya @

1
22 sin (E) Ife ¢ £ 0,
0, Ifg 2 = 0.

flz) =

Rt eaTa T
2. 0W f Tad 2

3. 0 f T 2l
4. lim f'(x) T 3Tfdca 921 21

z—0
{\1
§A2
{%3
‘A4

Multiple Response
64 704144

For each positive integer n, define f,, : [0,1] — R by
fo(z) = na(l —2)"
Which of the following statements are true?
1. (fu)n=1 does not converge pointwise on [0, 1].
2. (fn)n=1 converges pointwise to a continuous function on [0, 1].
3. (fa)n>1 converges pointwise to a discontinuous function on [0, 1.
4.

(fn)n>1 does not converge uniformly on [0, 1].
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sk TeHe QUTish 12 % FI, f,, : [0, 1] — R i e grr afvanfea =6y
ful) = na(l — )™

T R 8 8 1 8 g 2

1. [0, 1) W (f) > Toirgera safvraiid e elar 2

2. [0,1] W (f,,)n>1 Faa S I feigaa sifirafed gt 2|

3. [0, 1] T (fy,)n>1 3EAA GO i foigaa Sfvrated gt 2|

4. [0,1) T (f,) > THEHHS: @i T2 g 21

:A 1
A2
5\3
A4

Multiple Response
65 704145

Let f : R — R be a continuous function such that f(z) = 0 for all z < 0 and for all z > 1.
Define

Fla)= Z flz+n), zeR

Nn=—00

Which of the following statements are true?
1. Fis bounded.
2. F'is continuous on R.
3. F'is uniformly continuous on R.

4. F'is not uniformly continuous on R.

W f iR — RETd e YR B fh f() = 0@fi o < Oqamedi o > 1 & e @)

i .
F(z)= Z flz+n), ze€kR.
st s g g 2
1. Fufag?l
2. RWF aaq gl

3. R F UsHEHMd: gad gl
4. RW F UHEHAFEC: 9dd 781 8l
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4
Multiple Response
66 704146
Let g : R — R be a continuous function. Define
f(@) = / (z—t)g(t) dt, zER.
0
Which of the following statements are true?
1. f(0)=0
2. f'(0) exists and f'(0) = 0.
3. f"(0) exists and f”(0) = ¢(0).
4. f"(0) exists but f(0) # g(0).
% g : R — R Tdd %etd 21 aieiyg i
= / (w—t)glt) dt, z€R.
Jo
st g a8 g 2
. f0F=0
2. f(0) w1 AR 2 @ £/(0) = 0
3. f7(0) 1 ARG g 4T f(0) = g(0)
4. f"(0) FAFFA TG £7(0) # g(0)
Al
1
A2 5
2
A3
3
Aty
4
Multiple Response
67 704147
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Let f : [0,1] — R be a monotonic function. Which of the following statements are true?

1. fis Riemann integrable on [0, 1].

2. The set of discontinuities of f cannot contain a non-empty open set.

3. fis a Lebesgue measurable function.

4. f is a Borel measurable function.

A £ [0, 1] — R ushfese B 21 e sl § 8 o6 8 ae €2
1. [0, 1] W f W TR 2

2. [ SrEidcd o q=ed H Al fogd e==a ffed 7= & wehar 2
. f ST e R
. f ST e B

8]

I

Al
A2
A3

A4

4

Multiple Response

For a positive real number a, \/a denotes the positive square root of a. Consider the

function f : R? — R defined by

%
—vz?2+y?, x#0,
f(_g;j y) = |:If|
0, xz=0.
Which of the following statements are true?
1. fis continuous at (0, 0).
2. The partial derivatives j—f and S—f exist at (0,0).
I y

3. f is differentiable at (0, 0).
4. f is not differentiable at (0, 0).
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ETeHeh AT ST o o fAT, o o GTensp aniee s /o ¥ ffid #2d 81 %e f 2 R?2 — R W fo=m i

im k),

f(z,y) = ||
0, a=:0

e Fr d s d aea &
1. (0,0) R f @ad 2l
2. (0,0) T HAifereh sarperst 5L o SL v anfiea 21
3. (0,0) W f EhaAH 2l
4. (0,0) R f e T 2

Al
A2
A3

A4

4

Multiple Response
69 704149

Consider the function f : R? — R defined by

P
— I 4™, (ay) #(0,0),

[y ={ A+ P
1, (z,y) = (0,0).
Which of the following statements are true?
1. f is differentiable on R*\ {(0,0)}.
2. All the directional derivatives of f exist at (0,0).
3. fis differentiable on R2.

4. fis not continuous at (0, 0).
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®eH f : R? — R W feam s st fre gro uftanfiya @

4. (0,0) W f Fad =& 2l
Al
»
A3
Ad

Multiple Response
70 704150

Consider

with the sup norm

Let T(u) = /1

0
ments are true?

1. S is an unbounded subset of R.

4. S is a closed subset of E.

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html

u(t) dtand S = {|T'(u)] :

rongy = L e @) 2 0.0,
1 z,y) = (0,0)
I S
L. R?\ {(0,0)} W f vereperi 2l
2. (0,0) = f & wft fosp-rasrarsii 1 aifaea
3. R2W f sFaherta 21

X ={u|u:[0,1] = R is continuous and u(0) = 0}

|lu|| = sup |u(z)|.

x€[0,1]

u € X, |lul| £ 1}. Which of the following state-

2. Sis a bounded subset of R and sup(S) = 1.

3. There exists u € X such that ||u|| = 1 and T'(u) = 1.
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ICAED
X ={u|u:[0,1] = R @ad & 7 u(0) = 0}
q9T sup HHh
[[ull = sup fu(z)|
zel0,1]

BIAM R T'(u) = /1 w(t) dtqa S = {|T(u)] : u € X, |Jul| < 1} 81 T o=l 3 8 &1 8 &cd &7

0
1. R %7 T ey STay== S 2
2. R 1 U Uitag Swed=ad S 8« sup(S) = 1
3. WS u e X 2o o ||ul| = 19 T(uw) = 121

4. R =1 U Hgd 98T S 2
.A]
f&Z
{\3
A4

Multiple Response
71 704151

For a variable z, consider the real vector space
V ={ax® + b2’ + cx +d | a,b,c,d € R}.

Let D : V — V be the linear transformation where D( f) is the derivative of f with respect
to z,and M : V' — V be the linear transformation M(f) = «D(f). Which of the following
statements are true?

1. BME MDD,
2. D+ M is invertible.
3. DM is invertible.

4. rank(DM) = rank(M D).
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T = 1 o T areaferes wiesr ey
V = {az® + b2® + cx +d | a,b,c,d € R}

wiEmEw A TE D« V — V Uur iR Sqiaor 8 @l o & ama f H1sEaes D(f) g, amM :V — V
gk wiawr M (f) = 2 D(f) 2l e e § G o & 9 82

1. DM # MD
2. D+ M Aol 8|

3. DM Ao &

4, rank(DM) = rank(M D)

Al
A2
§A3
A4

Multiple Response
72 704152

For a variable x, consider the Q-vector space
V ={az® + b2’ +cx +d|a,b,c,d € Q}.

Further, let
A={f:V = Q| fisaQ-linear transformation}

and B = {f € A| f(1) = 0}. Which of the following statements are true?
1. If f € B, then dimker f = 3
2. dmB =3
3. dimA =4

4. If f € A, then the image of f is a one-dimensional (Q-vector space.
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Ush =R ¢ o folu Q-Tfewr iy
V ={az®+ba® + cx +d | a,b,c,d € Q}

W foEm =) | 9
A={f:V = Q| f, Qg sqiaw 2}

B = {f € A| f(1) =0} 2 = FeH 5 FH € a7 &7
1. 9 f € B,aa dimker f = 3
2. dimB =3
3, dimA =4
4. It f € A, a9 f 1 afdfera wen-fam Q-wfes wmfs 2|

5\1
A2
A3
A4

Multiple Response

i Let A, B be 2 x 2 matrices with real entries, and M = AB — BA. Let [, denote the 2 x 2
identity matrix. Which of the following statements are necessarily true?
1. If A and B are upper triangular, then )M is diagonalizable over R.
2. If A and B are diagonalizable over R, then M is diagonalizable over R.
3. If Aand B are diagonalizable over R, then there exists A € R such that M = Al,.
4. There exists A € R such that M? = \l,.
Aok STafEall aet 2 x 2 318 A Jo1 B W {o=m &L, qun a1 foh M = AB — BA @I 2 x 2 W6
1SR i [, ¥ Frefia ahear 31 7 el 4 @ 1 8 srrawaed: acd €2
1. afe Aqer B 3uft-Basar 2, 7 R w M el 21
2. A R A B fasoiHa 2, 7 R w A/ femoiia 21
3. AR R A B feolfia &, qa var A € R arts M = A, =
4. ¥ET\ € REmaTtr M2 = M, &N
Al
1

A2 5

2
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M3
3
My
4
Multiple Response
74704154
Let M,(R) denote the R-vector space of 2 x 2 matrices with real entries. Let
1 2 -1 0
A:(O 3) and B:(l 5).
Define a linear transformation 7' : M(R) — My(R) by T(X) = AX B!, where B' denotes
the transpose of the matrix B. Which of the following statements are true?
1. det(T) = 225
2. det(T) = —225
3. Trace (T') = 16
4. Trace (T) = —16
v SR 1) 2 x 2 TegEl % R-afer e A My (R) & Frefiv v
1 2 -1 0
a=(03) 5= (7 0).
e ®ARI T 0 Ma(IR) — Ma(R) I T(X) = AX B! SR uieaTivd =, S8t B % A1 uitad i B Y
g Fad s desna e 8
1. det(T) =225
2. det(T) = —225
3. Trace (T) =16
4. Trace (T) = —16
M
1
A2
2
M3
3
My
4
Multiple Response
75 704155

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 59/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

For every integer n > 2, consider a C-linear transformation 7" : C* — C". Let V be a
subspace of C" such that 7(V) € V. Which of the following statements are necessarily
true?

1. There exists a subspace W of C" such that C" =V + Wand VNW = {0}.
2. There exists a subspace W of C" such that T(W) C W, C" = V+W and VNW = {0}.

3. Suppose that there exists a positive integer k such that T* is the identity map. Then
there exists a subspace W of C* such that (W) C W, C* = V+W and VNW = {0}.

4. Suppose that there exists a subspace W of C" such that (W) C W, C* =V + W
and V NW = {0}. Then there exists a positive integer k such that T* is the identity
map.

Sk Uileh i, > 2 % ferg, CAfaes ®wieror 77 € — C" W for=m k) A1 T C 1 Sueefs V 50 9 8
R T(V) C V 81 0 el § & o0 | STavaeha: 90 87

I C" R FEIEAE W @R & C" =V +WamV W = {0} 8N
2. Cr R ITEAE W @ISR R T(W) C W, C" =V +Wan vV nWw = {0} =

3. W T3 STCH qUITeR & 39 WehbTE & fof 7% ek SoiaRor 81 qa C i i Iuemi® 1 39 e antt foR
TW)CW,C"=V+WanVnWw = {0} 2l

4. A fop Cr i i W Sl W s R e e T (W) C W, C =V + WanmV nW = {0} 2l

1 %18 U STeHe: qUTieh k BT fSreres forg T deqmeh ®aiaor 21
A
A2
A3

A4

Multiple Response
76 704156

Let

—

St
=
R
[a—

0
0
|

o O =

= I
o
= o o O

) and B =

Which of the following statements are true?

o N
0 = O
o O

1. Both A and B are diagonalizable over R.
2. Ais diagonalizable over C but not over R.

3. Neither A nor B is diagonalizable over R, but both A and B are diagonalizable over
€.

4. Neither A nor B is diagonalizable over C.
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o fF
001 U000
A=11 0 0 aar B = :
010 0100
0 0 01
it g g

1. RWEHT Aqem B faamia 2

2. Cw A ool & oig R W 72|

3. RWAH A RIS B fompoifia &, aig C wami A qen B feiia 8
4. CRAH A A B foepoia 21

:A 1
A2
5\3
A4

Multiple Response
77 704157

Let V be the R-vector space of real valued continuous functions on the interval [0, 7] with
the inner product given by

{(f.9) = /[}Tf(?”)g(?‘) dz.

Let S = {sin(x), cos(x),sin?(z), cos?*(z)} and W be the subspace of V generated by S Which
of the following statements are true?

1. Sis a basis of W.
2. S is an orthonormal basis of W.
3. There exist f,g € S such that (f, g} = 0.

4. S contains an orthonormal basis of .
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e [0, 7] W ATEATere W1 e S et sl R-Afeet @aiy st |V § HidE L, o 3 e STt o o

(f,g) = ] " f(@)g(e) do

7 R S = {sin(x), cos(z), sin?(x), cos?(z)} 2T, S GRS V ot sueaf® |V 81 fe ot # & b
RO Ry

1. W T 3TUR S 2

2. VW o1 Uk JETHT wAifersh SR S 21

3. W f,ge SERH(f,9) =02

4. VW o1 I3 SRR Aiferes S S & fafea 21

f“
A2
fx3
A4

Multiple Response
78 704158

For a 4 x 4 positive definite real symmetric matrix A and real numbers a, b, ¢, d, consider
the 5 x 5 matrix

O‘a b ¢ d
a
B=1| b A
c
d

Which of the following statements are necessarily true?

1. det(B) > 0 for every nonzero (a, b, ¢,d) € R%.
2. det(B) > 0 for infinitely many (a, b, ¢, d) € R*.
3. det(B) < 0 for every (a, b, c,d) € R,

4. det(B) < 0 for infinitely many (a, b, ¢, d) € R*.

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 62/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

4 x 4 gATereh- T8 Sreaferer FHiid STTeqE A, T ATtk €& o, b, ¢, d, % fw, 9 5 x 5 Segp W

feem =
0‘@ b ¢ d
(1
B=1| b A
C
d

77 et § @ 9 T STEvaeRd: T 2
1. S TRAX (a,b, ¢, d) € R* % AT det(B) > 07
2. W (a, b, c,d) € R Frawe, o i det(B) > 021, 3+d 2l
3. 9 (a, b, ¢,d) € R*&F AT det(B) < 0&m
4. W (a,b, c,d) € R & v, f57 o det (B) < 081, a2l

A
1
222
2
A s
3
My
4
Multiple Response
79 704159
Let f: C\ {—1,1} = Cbe a holomorphic function that does not take any value in the set
{z € C: |z — 1| < 1}. Which of the following statements are true?

1. fis constant.

2. f has removable singularities at —1 and 1.

3. fisbounded.

4. f has either poles or essential singularities at —1 and 1.
AT f o C\ {—1,1} — C T T St o 8 S e @geed {2 € C: [z — 1] < 1} HFE AW
T o R Fei A e d v

1. f 3Rl

2. f et —1 a9 1 o fafemamd 8

3. fafEg Rl

4. f% —1 U 1 WA g & A1 e i 2

A
1

A2 5

2

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 63/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

A3 3

3

Ay

4
Multiple Response

80 704160
Let P(z) be anon-constant polynomial over C. Given R > 0,let Sp = {z € C : |P(2)| < R}.
Which of the following statements are true?

1. Sg is an open subset of C.

2. Sy is a bounded subset of C.

3. |P(z)| = R for every z on the boundary of Sx.

4. Every connected component of Sp contains a zero of P(z).
a7 foh C W P(2) RRaA g 81 f@ ™ R > 0F fol, o & S = {2 € C 1 |P(2)| < R} 21 Freasperi
HHHHEqT

1. C 1 S, o v 2

2. C# Sy, TiEs 3qaT== 2|

3, Sp I T WIS 2 & Q| P(2)| = R &

4. Sp % YcAF Helg-HaTd 7 P(2) 1 0 A fAfed 2

A
1
A2
2
M3
3

A4

Multiple Response
81 704161

LetdiscD = {z € C: |z| < 1} and f be a holomorphic function on I such that the func-
tion g(2) = e'/*f(z) on D\ {0} is bounded. Which of the following statements are true?

1. f(0)=0
2. f(z)=0forall z € D.
3. There exists a nonzero constant ¢ such that f(z) = ce™'/* for all z € D\ {0}.

4. There exists a nonzero constant ¢ and a positive integer n such that f(z) = cz"e™V/*
forall z € D\ {0}.
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o for fafheri D = {2 € C : |2| < 1} W U@ ramithes b & foesk fe D\ {0} W e g(z) =
e f(z) TiEg R FA Fi A g IR T T &2

L. £(0) =0
2. mff » e DF AT f(2) =0 R
3. WA YR SR c B Rp et 2 € D\ {0} AT f(2) = ce /= I

4, UHTSRITE ST ¢, TAT UHT EHTHS qUTieh n 36 YRR &AL, foh &t 2 € D\ {0} T f(2) = ezne V7
2l

f“
A2
A3
§A4

Multiple Response
82 1704162

Let f : C — C be an entire function such that f(z) = f(iz) for all z € C. Which of the
following statements are true?

1. f(z) = f(—=2)forall z € C.
2. f1(0)=f"(0) = f"(0)=0
3. There is an entire function g : C — C such that f(z) = g(z2*) forall z € C.

4. f is necessarily a constant function.

A R adA i e f 1 C — CyeRe e 2 ¢ CH U f(2) = fliz) A wuAi A @
FHYTAE ?

1. @ff 2z € CHIAT f(2) = f(—2)
2. f(0)=F"(0)=r"(0)=0
3. THHIA Pk ®er g : C — CyaysRarm fradt 2 € CHfam f(2) = g(24)

4. f TETIH: ST B Bl
Al
52
-

A4
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4
Multiple Response
83 704163
Which of the following statements are true?
1. The value of the Euler ¢-function is even for all integers n > 3.
2. Let G be a finite group and S a subset of G with |S| > @ Then {ab:a,b € S} =G.
3. The polynomial ring Rz, ..., z,] is a Euclidean domain for all integers n > 1.
4. The subset {f € C([0,1]) : f(1/2) = 0} of the ring C([0, 1]) of continuous functions
from [0, 1] to R is a prime ideal.
fAwRmidaR T s
1. ST - w1 A a+ft quifent . > 3% fagem 2
2. W i G woh i we R e G sreeaa SR R 6 |S| > Cldnaa {ab o, be S} =G
ATl
3. 9598 9 R(z1, ..., x,] T Mt n > 1% fog e sma
4. [0,1] 8 R W &ad wei & aed C([0, 1]) ®, swemg=aa {f € C([0,1]) : f(1/2) = 0} T 9
HUEIERIRS
Ay
1
A2
2
s
3
M
4

Multiple Response
84 704164
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For a positive integer n and a subset S of the set of positive integers, let S(n) denote the
set
{se€ S |s<n}

X :
Let X be a subset of the set of positive integers such that lim ) = 1. Assume that
n—00 T
8
there exist pairwise disjoint subsets X1, X, ..., Xz of X such that U X; = X. Which of
i=1

the following statements are true?

X;(n
1. lim M exists forall 1 <3 < 8.

T—00 Tt
2 liminfM >0foralll <i<8.
—ro0 T
3. limsupM > 1/8forsomel <i<8.
n—roo n

X;
4. hmsup| ()| < 1/8foralll < <8.
n

TE=320

Torelt eeTTeeh qOTieh 1o, T BT SATCHR OTient o e o STadead S & g, 7t 6 S (n) fr e 1
frefa sar &
{s€ S|s<n}.

AT o |l eeTesh qUTTeRT o B 1 STEHa X{HW%% lim [ X(n)]

n—»00 1

I STEIH S9aH=aa1 X, Xo, ... ,ngeﬂﬁaﬂww%%u& = X R aa Fa et g @ o

Jage? o

=129 fF X %

[Xi(nm)|

T

.ol < < 8FfHu lim T 2T 2

X;
2. mﬂ'1<g<8$ﬁ’|’thmf| i)l > 037

n—roo T

3. frdi 1 <@ < 8FfAUlimsup |XE n)| > 1/8%

Te—r0

4. Hﬁﬂ'1<g<8%%ﬁlunbup|x( n)| < 1/8%
n

n—0no

4

Multiple Response

Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html

67/98



3/4/25, 12:34 PM 4_Live_Math_E_1-120.html

Let R be a nonzero ring with unity such that r? = r for all r € R. Which of the following
statements are true?

1. R is never an integral domain.

2. r=—rforallr € R.

3. Every nonzero prime ideal of R is maximal.
4.

R must be a commutative ring.

uH {6 R 3eprs aret Uen s ger & e avdt r € R fg r? = R e d @ sl g wea € 2
1. Rt ot qorfefr s 7t grm)
2. @ftr € R Taur = —rgFm

3. R&#I Tedeh -‘«*cl:il'\d{ ST ‘\LUIG‘EIQQ'{‘I 3f=n %!

4. R FHUTIET S0 SFT STaws 2

Al
A2
fB
A4

Multiple Response
86 704166

A group G is said to be divisible if for every y € G and for every positive integer n, there
exists € G such that " = y. Which of the following groups are divisible?

1. Q with ordinary addition

2. C\ {0} with ordinary multiplication
3. The cyclic group of order 5

4. The symmetric group Sj

HUE G I o7 8T ST 2 e Tk y € G T T GAieHsh qUIieh o o fie i Wen @ € @ foeim fop
o = y & e aEl H 4 e @ e 82

1. LR T & 91 Q

2. RO | C N\ {0}
3. 5T T =ThT TR

4. G A8 S

Al
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A2
A3

A4

4

Multiple Response
87 704167

Let f € R[z] be a product of distinct monic irreducible polynomials P, P, ..., P,, where
n > 2. Let (f) denote the ideal generated by f in the ring R[z|. Which of the following
statements are true?

R[z]/(f) is a field.
2. R[z]/(f) is a finite dimensional R-vector space.
3. R[z]/(f) is a direct sum of fields, each of which is isomorphic to R or C.

4. There are no non-zero elements u € R[z|/(f) such that v = 0 for some m > 1.

qH 6 f € R[x] -3 TR ASTFTNE 5g9al Py, Py, . ..., P, F10H®A 8, &l n > 2 81 9o
R|z ]ﬁfmaﬁﬁﬂwﬁﬁ(f)ﬁﬁﬁﬁﬁaﬁlﬁﬁMﬁﬁaﬁ?ﬁw%?

1. R[z]/(f) © & 2l
R[z]/(f) afifirer fomr i R-afes aafy 2)
R[z]/(f) & &1 @ dteram e, strarar R a1 C % qeamshi @)

4. aﬁéu"rﬁmmﬁmeﬁw“ € Riz]/(f) e 7d & s et o > 1 % for getestor o = UH@EW‘T
2N

Al
fxz
A3
A4

Multiple Response
88 704168
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Consider the polynomial f(z) = £*"*> — 1 over F5, where Fs is the field with five elements.
Let S be the set of all roots of f in an algebraic closure of the field F;. Which of the follow-
ing statements are true?

1. S is a cyclic group.

2. S has ¢(2025) elements, where ¢ denotes the Euler p-function.

3. S has ©(2025) generators, where ¢ denotes the Euler ¢-function.

4. S has 81 elements.
ater STaEEl ATt & Fs Wagas f(z) = 220% — 1 3d 81 7e f S & F; & et Sisfia o 0 f & ot
et 1 e 2 P she 4 o 8 o e

1. S U =T 7E 2

2. S p(2025) ITTIT &, ST&T o AT (o-Fel ol &I e 2

3. S (2025) S &, STaT o AT o-Fer i Fefua et 21

4. SH 81 FFFT
{\1
fAZ
§A3
54

Multiple Response
89 704169

Define a topology 7 on R as follows: a subset U of R is in the topology 7 if and only if
U = 0 or 0 € U. Which of the following statements are true?

1. The set of all irrational numbers is dense in (R, 7).

2. For each prime number p, the set {0, ,/p} is dense in (R, 7).

3. [0,1] is compact in (R, 7).

4. (R, 7) is Hausdorff.
R ot Hiftafaeht 7 50 wepr afena i R 1 swaq=ag U wifeafedt r d ot sitsraa aft g, e U = 0 =1
0 € U BNl e el 5 8 & 8 9 82

1. (R, 7) ® @it sTafr St o aoed 9o 2|

2. W ITTST WA p & fore, (R, 7) Haqe=a {0, \/p} T 2

3. (R, 7)®[0,1] d8a 2l

4. (R, 1) BRERIG 2l
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Al
A2
:A3
A4

Multiple Response
90 704170

Let A, B, C be topological spaces such that A is homeomorphic to B, B is a subspace of
C and B = C. Let C be homeomorphic to a subspace W of A. Which of the following
statements are FALSE?

1. The spaces B, W, C are homeomorphic.

2. The spaces B, W, C' are homeomorphic.

3. If C'is compact, then A, B, C are homeomorphic.

4. If Ais connected, then B and C are connected.
T+ 6 A, B, C wiftafor aufdaisa v 2 fe A, B awedt g, C fisvenfy Beaun B = C 21w f
C, A 3uemis W o gaedt 21| (10 5ol § 8 e ¥ o &2

1. TufyEt B, W, C a9&d 3

2. Gyfyat B, W, C auedt 8

3. gfg CHea e, a9 A, B, C 99&dl 8|

4. gfe Agag e, a9 B 991 C Gerg 8l

f“
A2
A3
jA4

Multiple Response
91 704171
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Consider the non-homogeneous ordinary differential equation (ODE)

d*y
da?

+5%+6y=sin(e i sl

Then which of the following statements are true?
1. Every solution of the ODE is bounded on (0, oc)
2. There exists a solution of the ODE which is unbounded on (0, co)
3. Every solution of the ODE is unbounded on (0, oc)

4. Every solution of the ODE tends to zero as x — oo

=1 SrHETdt TeT STashe GHIERT (ODE) W e &l

d*y  dy
— +5—= 46y =sin (e >*), x > 0.
da? " Vg T Y ( )

st d R d o &2
1. ODE 3T Y% a1 (0, 0o) T IS 2l
2. ODE I %I$ FHTE UHT BT 1 (0, 00) T 3Twferg 21
3. ODE I Y&ish THTeH (0, 00) W 3INEE 2l

4. ODE 1 Jei GHTH I %1 ¥ad 211 8 S 7 — 00
{%1
52
{\3
fA4

4

Multiple Response
92 704172
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If x = z(t), y = y(t) is the solution of the initial value problem

% =z — 4e” %y,
dy
dt

2(0) =1, y(0) = 1,

= e’z —y,

then which of the following statements are true?

N T -
il tl&:got glt)ult) =1

i z — de 2y
% =¥y —y
x(0) =1, y(0) =1,
A 5 & & i 9 e A
I lim t~2z(t)y(t) =0

2. 2(1) =0,y (3) =0
3.2(3)=0,9(1)=0
4. lim t2z(t)y(t) = 2
‘A]
»
A3
A4

4

Multiple Response
93 704173
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For b € R, let y, = y»() be the unique solution of the initial value problem

d
d—i=y5+y"‘+y3+yz+y+1; y(0) =1b

defined on its maximal interval of existence ;. Then which of the following statements
are true?

1. There exists an o € (0, 00) such that for every b € R with b > «, the solution , is
bounded above on [,

2. There exists an o € (0, 00) such that for every b € R with b > «, the solution y, is
bounded below on 1,

3. There exists an « € (—oc, 0) such that for every b € R with b < «, the solution y is
bounded above on I}

4. There exists an oo € (—o0,0) such that for every b € R with b < «, the solution ¥ is
bounded below on i,

foret oft b € R&HF Wy, = (o) T srifiyer Wi e =t T et ame= @

dy ‘
=Py Y Y YL y(0) =)

S g6 Afdcd o 3feerss et [, W afenfya 3| ao g wei A g a8 w87
I ot o € (0,00) FARAa @ IR THEIRF b € RAMb > o F fow, gonem v, 7, 7 sak

uitErsg 2
2. frdt a € (0,00) A SRaA @ TFRETHE IR b € RAAb > o & I, @arem o, I, | =
ufErg R
3. fRdt @ € (—o0,0) FARTA ISR B IAFH b € RAAT b < o & FoTQ, @uree y, [, TN
ufEg 2l
4. Tt a € (—o0,0) #1 RAE W TFR S R T&F b € RAATD < o TG, GO9I 3, [, W=
afterg 2l
Al
1
A2
2
A3 3
3

A4

4

Multiple Response
94 704174
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Let u = u(z, y) be the solution of the boundary value problem
Pu  Ou
o agp 0 B OO
i) =~ e = , z € [0,1],
(0, y) = cos(my) + sin(ﬁy , ¥y €[0,1],
u(1,y) = e (cos(my) + sin(my)), y € [0, 1].
Then there exists a point (xg, yo) € (0,1) x (0, 1) such that
1. ulzg, y0) = vV2e"
2. u(xo,yo) = €”
3. u(xo,y0) = —1
4. u(xo,yo) = —€"
o o u = u(x, y) e afcedar a1 s s e &
82145 82
=iy & T i
‘IL(:I,’,U) =e"™, u(z,1) = —e"™, z € [0,1],
0y )= L,o,s(;fry) - .‘:.lIl(’FTy), y €[0,1],
u(1,y) = €™ (cos(ry) +sin(ry)), y € [0,1].
S T f17g (0, o) € (0, 1) x (0, 1) THTERTI ATk
1. u(xo, o) = V2e™
2. u(xp,yo) = €7
3. u(zo,yp) = —1
4. u(xg,yp) = —€”
Al
1
A2
2
A
3
Ay
4
Multiple Response
95 704175
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Let u = u(z,t) be the solution of the initial-boundary value problem

u d%u
5 = 7z (@) €(0,1) x (0,00),

u(z,0) = 42(1 — z), z € [0,1],
w8 =all i) =011,

Then which of the following statements are true?

1. lim u(z,¢) =0forallz € (0,1)

t—oo
2. u(z,t) =u(l —a,t)forallz € (0,1),t >0

3. fo] (u(z, L‘))Q dz is a non-increasing function of ¢

4. [} (u(z,t))’ dz is a non-decreasing function of ¢

"M T v = u(x, t) 7 Irfisss A e o e @

ou  O%u
a = @, (;'If, {;) = (O ]) X (01 OO):

u(z,0) =4z(1 —=z), z € [0,1],

u(0,t) = u(l,t) =0,t > 0.

A s A R T T 2
1. &tz € (0, 1)%'%1?}_1&11 w(z,t) = 0 8rml

2. @ftz € (0, 1) FfWt > 0u(z, t) = u(l — z,t)
3, ‘[-01 (u(z, t))zdw,twma%fwmw%

4, fol (u(z, t))2 d, t T ST B §

{\1
§A2
.A3
{%4

Multiple Response
96 704176
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If A € Rand p € R are such that the quadrature formula

xpt-h

/ f(@)dz = M (f(wo) + f(xo + ) + ph? (f'(w0) + f" (w0 + b))

0
is exact for all polynomials of degree as high as possible, then
1. 2M +24p =0
2. TA—12p=4
3. 2x+24p=-3
4. TA—12p =11

e\ € RAATp € R 30 TR & foh &ohe -

xg+h
f f(x)dzx =~ A (f(zo) + f(zo + h)) + ph* (f"(z0) + f"(z0 + h))
31fres & 31fueh |1 & SIgual o fore e 2, 7
1. 2A+24p =0
2. TA—12p=4

3. 2\ + 24p = -3

4. TA—12p=11
Al
:A2
{XS
5\4

Multiple Response
97 704177
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Let f(x) be the polynomial of degree at most 2 that interpolates the data
(-1,2), (0,1), and (1,2).
If g(x) is a polynomial of degree at most 3 such that f(z) + g(«) interpolates the data
(=1,2), (0,1), (1,2), and (2,17),
then
1. f(5) 4+ g(3) =50
2. 2f(5) —g(3) =4
3. f(1) +g(3) =50
4. f(5)+g(3) =74

f () 3Afere & STk BT 2 o1 UHT 959G & ST T SATeREl hi STadNTd T &
(=1,2), (0,1), and (1,2).
g(z) 3fee & sifers wa 3 W UHT aguR B R f () + g(z) P S1ioRet at siaafia et &:
(=1,2), (0,1), (1,2), @@ (2,17),
o
1. f(5) +g(3) =50
2. 2f(5) —g(3) =4
3. f(1) +g(3) =50
4. f(5) +9(3) =14

Multiple Response
98 704178
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For any b € R, let S(b) denote the set of all broken extremals with one corner of the
variational problem

1

minimize J[y] = / ("' = 3(y")?) du,
0

subject to y(0) = 0, y(1) = .

Then which of the following statements are true?

1. S(2) has exactly two elements
S(2) has exactly one element
(

2:
3. S(2) is empty
4.

)
S(3) has exactly two elements

forelt Wt b € R o for font foremor s & avft uh i aret wifsd =rAen! < a=e 1 .S (b) & i =i

minimize J{y] = /0 1 (V)" = 3(y)?) da,
Tod y(0) =0, y(1) = b.
T freT AT 8 & i B T
1. S(2) % Fumaea: <F 3 &

2. 5(
(

f“
A2
A3
jA4

Multiple Response
99 704179
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Define
S:={yeC'[-1,1] : y(-1) = -1, y(1) = 3},

Let ¢ be the extremal of the functional ./ : § — R given by
1 . -
o= [ 10+ @) d
Define ||y|| = 1_1[121_?{” ly(z)| for every y € S and let By(p,2) :={y €S : ||y — ¢l < €},
= sic

Bi(p,e) :={y €S : ly — ¢lloe + [|¥ — @]l < £}. Then which of the following statements
are true?

1. p(z) =2z + 1 for every x € [—1,1]

m
—

. There exists € > 0 such that J[y] > J|y] for every y € By(¢,

m
—

2
3. There exists £ > 0 such that J[y] > J|y] for every y € Bi(y,
4

m
R

. There exists ¢ > 0 such that .J[y] < J[g] for every y € Bi (¢,
e afamer &
5= {y e Cl-1,1] : y(-1) = -1, y(1) = 3}_
o o o et J S — R 1w & i e g fear man &
1
o= [ [0+ @] do.

)
SeFy € SHIlylloo := max |y(a)| FIHRANAHL T Bo(p,€) = {y € 5« Iy — #llow <},
Bi(pse)i={y €8S : ly = @lloo + Iy = ¢'lloc < &} TN T A FI TR FT A FAE?

. 5%z € [—1,1] F T p(z) = 22 + 13

2. FEe > 0TI EFIRF y € By(p, ¢) Ffaw Jy] > J[p] &

3. ®Ee > 0@UBREBIRF y € By (p,¢) Ffaw Jy] > J[] T

4. e > 0WMIIRE R TRF y € By (0, e) Ffaw Iy < J[y] g

fM
A2
:A3
A4

Multiple Response
100704180
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The integral equation

has a unique solution if

1 Jla)=cosi
2. [l ="coubr
3. f(z) =sinz
4. f(x) =sinbz
HHTR FHIROT
T Sl qeTe € afe
L. fla) =iconz
% e =wnsbs
3, flz)=sing
4. f(z) = sinbx
Al
1
A2 2
2
A3
3
M
4

Multiple Response
101 704181
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u(z) = f(z) + g fﬁ sin(x — t)u(t)dt

If u is the solution of the Volterra integral equation

then

= LN

w(z) = 3+ sinz + /

*3+sinz
—
0 3 + Sini
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ATe o T AT TR HHIEHT 3T FHTEM @
*3+sinz
u(z) = 3 +sinz STt dt
u(z) + sinz + /0 T u(t) dt,
GE]
Lou(f) = de?
2. u(mw) = 3e”
3. u(—m) =4e™"
4. u(—5%) = 4e”
A
1
A2
2
A s
3
Mg
4

Multiple Response
102/704182

Consider the system of two particles with total kinetic energy

T = Zi? + 1202 + 210 cos b,

bo|

and Lagrangian }
L= %4:2 + 126% + 216 cos 8 + 2gl cos 8,

where z, § are generalized coordinates, and g, [ are positive constants. Then the non-zero
frequency of the normal mode of the system with small oscillations (|0 < 1) is

;2

@2
Bo| O
P

=
95
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T foh &1 2RI ok THehTar 2l et Tifcrst St
= g;&? + 126% + 2136 cos b,

GRIRSPIEEI] _
s ;—]x) + 1262 + 200 cos 0 + 2gl cos b,

2, STal x, O SATIehIsh{d fHawTieh, T g, | SHTcHe 3T=R 2| e 379 dle (|0] < 1) aret fskrr <t = ferem
T IR A 8

5 Jg
Bl ol
Y

O
o

u]
=3

w
Sl |
ey

4 og
Vo
Al
1
A2
2
3

A4

Multiple Response
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Suppose that a sequence of random variables {X,,},,>; and the random variable X are
defined on the same probability space. Then which of the following statements are true?

1. X, converges to X almost surely as n — oo implies that X,, converges to X in prob-
ability as n — oo .

2. X, converges to X in probability as n — oc implies that X, converges to X almost
surely asn — oo .

3. If Y P|X, — X| > 4] < oo forallé > 0, then X,, converges to X almost surely as

n=1
1 — Q.

4. If X,, converges to X in distribution as n — oo, and X is a constant with probability
1, then X, converges to X in probability as n — oo .
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T fo6 agfes =l 1 TH { X, },,>, T argfeses =R X ek & wifirehdt @y & uftrfia & ae e st
T AT YT

1. 3R X, G X o AREEG T n — co dl X, MO 7 X &l ARmERT ST 1 — oo
2. X, M¥wRar i X i IPA@ e S n — oo, @ X, G999 X il IRMAG ST n — oo

3. gt § > o0& faw ioj P[| X, — X| > 8] < oo, d X,, 9™ X HT SNWEATETT . — o0

n=1

4, afe X, s T X oht JIR@EG ST n — oo, T94T X =1 2 ot wifiesar 1 &, a5 X, wiftemar § X
Eﬁ\falﬁlﬂﬁ?[%aan — 00

Al
A2
fx3
A4

Multiple Response
104/704184

Let {( Xk, Yi)}—, be a sequence of independent and identically distributed (i.i.d.) ran-
dom vectors with common joint probability density function

£ )= eV fl<z<y<
s 0 otherwise.

Forn =1, 2, 3, ..., let N, be a random variable denoting the number of elements in the

set
ek 2 1 3 aweyiili Y01,

Then, which of the following statements are true?
N, o Fs .
1: 5, converges to e~* with probability one.
2. N, converges to e~? in probability.
*"\{rz Gy i g x :
3. — converges to 3e~* in distribution.
N, — 3ne2

and variance e % (1 — 3e7?).

converges in distribution to a normal random variable with mean zero
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aH T {(Xy, Y3) b, S0 U8 SETEEEG: S (i.d.) ATgeseh Afesti i 3TshH 8 oo qr S
EEERTGE

eV ARO<z<y<oo
flz,y)= i
) HTYT

21,23, ... 5RCE N, o e e S fre aee i ot e frefia wEr e
(BR=L, Dendib¥s 5 20
o et o i A A
L %aﬁrc—gﬁaﬁwﬁéﬁﬁmﬁm@%
2. N, STihen & ¢—2 st stfirafid )

3. V0 o it 302 @y vt 21

n
N,—3ne % ___ . . -
4, G S H UH SETAT A7g e = 0L AT & Foreert e 2 & fawor e =2 (1 — 3¢72)
T
2
Al
1
A2
2
A
3
Ay
4
Multiple Response
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Consider the Markov chain with state space {0, 1, 2} and the transition probability matrix
P given by

0 % 3

_ |3 1

P=la B

3 1 :

= 7= U

Let P™ = ((Rgn) )) denote the n-step transition probability matrix. Then, which of the

following statements are true?

3
2

5 39
2' PE[}) 64:

2
3. The stationary probability that the chain is in state 2 is =

4. State 1 is transient.
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S EHiE {0, 1, 2} Srelt THT dishie SiEe o Skt Hshaor TTishaT HATege

1 1

03 3

_ |2 g1

P=135 0 3
51

i o1 U

dam e P = ((PSY) e doperr i 1 1 Frfr s 319, ey i 3 @ i & e

87
T
1. B ==
00 4
o P2
Y

3. #@T o TTET 2 H T hl Teds TTrshal %%I

4. T 1 &k 2
Al
1
")
2
I
3
A%y
4
Multiple Response
106 704186
Let X1, X, ..., X, (n > 3) be arandom sample from a population with absolutely contin-

uous cumulative distribution function F'(-). The corresponding order statistics are X, <
KXo < - < Xpip < -+ < Xy Forr = 2,3, define, Y, ,, = nf'(X,.,). Suppose that Y, ,
converges in distribution to a random variable Y, as n — oo, r = 2, 3. Then, which of the
following statements are true?

1. Y; follows gamma distribution with E(Y;) = 2.
2. E(Y3,) 2> 3asn — oo
3. Y; follows beta distribution with £ (Y3) = 3 .

4. Y, , follows beta distribution with parameters 2and n — 1.
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a6 X1, X, ..., X, (n > 3) U dad S sied werd F(-) arelt qafe 8 agfses gfiest 81 @
W—‘Qﬁ@ﬁf X'I:n < X‘Z:n < e < X'r:-n. =il < Xn:-n. %l T = 2:3%1%:": }/-r‘,n =l (X'r:n) Wﬁ:ﬂ'lﬁ?[
H M o r = 2, 3w AT Y, e ¥ agfeas T Y, # AR@ERa 2, 9 n — oo Bl 9, e w5 & &

U 87

1. Yo TITHT-SE 3T STEL0 AT & Foresh [T £(Y,) = 2 81l

2. E(Y3,) = 39dn — oo

3. Y; sfter sie s srger s & fores fore £ (v3) = 2 2

I

. Yy, SlieT-se o STTET T 7, fora Sraet 2 qemn — 181
.Al
:AZ
{\3

A4

4

Multiple Response
107 704187

Let X be a random variable with probability density function

1

=—— z€R
(1 + 2?) .

f(@)

If Z = 5 + 1 tan~!(X), then which of the following statements are true?

1
O 1l ,forallm e N
mEl
2. E(®'(Z)) = 0, where () is the cumulative distribution function of standard noz-
mal random variable.

3. Zis degenerate at (.

4. If Z, and Z; are independent and identically distributed (i.i.d.) random variables

Z1+ Z
having distribution same as the distribution of Z, then Z £ - :l)_ 2

Fa
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A1 for X argfeeer = @ foreeht uTRiekd s %ot

B 1
C (1l +a2?)

g1af Z = 1 + Ltan~!(X) &, a0 et sheeli H € 0l 9 el 27

flx)

relR

1. @frm e N B(27) = = l+ >

2. E(®71(2)) = 0, 518t &(-) T SO A3 s = 1 Fff sie B 2

3. 0 Z 9 2l

4. AT Z, T 7, T U G sfod Agese w1 (i.i.d.) & S §ed Z & ded % vue €, 79

ZiZmLZQ%]
2
1
A2,
2
3
Ay
4

Multiple Response
108704188

Let Z; and Z, be two independent discrete random variables such that Z; follows binomial
distribution with parameters n = 2 and p = %, and Z, follows Poisson distribution with
mean 1. Consider the following system of equations with three variables z,, =, and x3:

T — 2+ w3 =1
2%1 — Bxs + 225 = 2
r+ 2.’,1,"2 + Z];I-‘g = Zg.

Then, the probability that the given system of equations has infinite number of solutions
equals
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qH foh 7, Q1 Z, &1 Tas Sad ATgieh o1 56 YR & (5 Z; Toeli n = 204 p = 1 a7l fgue sfe 1
STHTT AT &, TUT Z, HTEA 1 3Tt SATHT e 3hT ITFER0T HLaTl 2l T = 24, 2o TAT 223 AT WIS o6
frFm w fem =t

ry— 2+ x23=1
2x1 — dxo 4+ 213 =2
Ty + 229 + Z123 = 2.

qe, gfiertont i < i yomelt § 3ra G O v g o wikenar, (e o see @

fM
A2
:A3
{&4

Multiple Response
109 704189

Let X3, Xy, ..., X3 be independent and identically distributed (i.i.d.) Poisson(f) random
variables, where ¢ > 0. Then, which of the following statements are true?

1. (z6 . ¢ )(E]'3 X;) is an unbiased estimator of 4862 .
2 ﬁ S8 X, is method of moments estimator of 6 .

3. There does not exist any unbiased estimator of e~ .
4

(X300 X, 3126 Xi) is a sufficient statistic for 6.

AR X, Xy, ..., Xy S0 Goraa: sifed (i.i.d.) @i (0) Tighss st E, st § > 081 @, Fe st
oS aca &

1 4807 = (300, X,)(3012 4 X,) Ueh S sAreheteh 2
2. T Tt fafy smeres & S0 X R

e~7% o1 hTE STRT ITToheTeh el 2l
4. oFfaw (X7, 300 X, 301, X)) vk vt wfeewis B

Al
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A2
A3

A4

4

Multiple Response
110 704190

Let X, Xy, X3 be a random sample from Uniform[0, 8] distribution, # > 0. Consider the
likelihood ratio test of size 0.001 for testing Hy : # = 3 against H; : ¢ # 3. Then, which of
the following statements are true?

1. If max{X;, Xy, X3} is 3.1, then H is rejected.

2. If max{X, Xy, X3} is 1.3, then H, is rejected.

3. If max{ Xy, Xy, X3} is 0.1, then Hj is rejected.

4, The power of the testat = 0.3is 1.
7 £ X1, Xy, X3 sSed-Uniform|0, 0] & argfess sfiaet 8, 56T 0 > 081 H, : 0 # 3 % foeg v
Hy : 0 = 3% fore 31mamd 0.001 3 gwifaar srama wleon ® fem ) 7o, s g s d v @

1. 3 max{X;, X, X} F1UA 3.1 8, 99 H, a1

2. AR max{X;, Xy, X3} S0 1.3 8, 99 H,, Faa 21

3. Afd max{X,, Xy, X3} FIUH 0.1 8,39 H, a2l

4. 6 = 0.3 9 wiegor 3t Wi 1 2

Al
A2
§A3
A4

Multiple Response
111704191
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Let X;, Xs, ..., X, bearandom sample from an exponential distribution with probability
density function

e~ =0 jfx >4
0 otherwise,

f(x]6) ={

where # € R is an unknown parameter. If Xy = min {X;, X5, ..., X,,}, then which of the
following statements are true?

1. (Xa) — 2In5, X(y)) is a 97% confidence interval for 6 .
2. (Xay— 2In5, X)) is a 96% confidence interval for § .
3. (X(l} - 3—} In 20, X(lj) is a 95% confidence interval for 0 .
4. (X —+In20, X)) is a 96% confidence interval for 6 .

qH R X, Xo, ..., X, T miierar sree e el sReEmaieRl ST 4 aigfead Tiest @

e @0 gier>0
zr|0) = -
f(216) {0 e

SRS RWW%IQ‘%X(U —min{Xy, Xy, ..., X, }, WA e sRa g &

1. 03 fore 97% feramerar staua (X(p) — 215, X)) B
2. 0% AT 96% feramerar st (X gy — 215, X)) 2

(
. 03 frT 95% Fergamear staTe (X (1) — L In20, X)) 2
(Xa

5]

I

. 8% 1T 96% feramear sttt (X ;) — L 1n20, X)) 2l
‘Al
:AZ
.A3
A4

Multiple Response
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Let Xj, X», ..., X, be a random sample of size n from U(6, # + 1) distribution, where
0 € R is the unknown parameter. If T, = min {X;, X5, ..., X,,}, n = 1,2,..., then which
of the following statements are true?

1. T, is an unbiased estimator of # .
2. limy_y00 Ey(T,) = 0 forall € R.
3. T, is a consistent estimator of # .

4. max{X;, X,,...,X,} is a consistent estimator of ¢ .

TR X, Xo, ..., X, ST U(0, 0+ 1) & T 1, T A5k Tfaest 8, et 0 e R 197 T 21 3fe
T, =min{Xy, X5, ..., Xp},n=1,2,..., Jda e FAi d g s g g &2

1. 0 o1 AT AT T), Bl
2. ®fT 9 € R&F AT limy, 00 Ey(T,) = 6
3. 0 %1 AT AR T, 2

4. 6 =1 ARt SRR max{ X1, Xy, ..., X, } ®
fxl
A2
-
As

4

Multiple Response
113704193

Let X1, X5, X3 be a random sample of size 3 from an absolutely continuous distribution
that is symmetric about 0. For ¢ = 1, 2, 3, let I?; denote the rank of | X;| among | X, |, | X;|
and | X3|. If

3
Tt = E R;
i=1, X;>0

is the Willcoxon signed-rank statistic, then which of the following statements are true?

Sol— ool
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T & Xy, Xy, X, et e daq wom & s 3 =1 argfas gftest 2 5 0 % amer aafia 21 o
i =1, 2 3% |X,|, | Xo| 7T | X;| Foftwr | X, | Frfe A R, Fefia s 21 afz

3
T+ = E Ri
=1, X;>0

ToreantaeH fafga-aife vfoeyis 8, oo i semT A A M O aea &7

L P(T+=3)=1
. 7
2. Var[lt) = -
5
3. P(T*>3)=2
4 PITT 20— %
oy
1
A2
2
“ s
3
Ay
4

Multiple Response

114 704194
Let X;, Xo,.... X, be a random sample from N(#, 1) distribution, where ¢ € R is un-

known. Let 4,, be the Bayes estimator of ¢, under the squared error loss function L(f,a) =
(a—0)?, a,8 € R and the prior distribution N (1, 2). If % [(2n + 1)d,, — 1 — 2n6] converges
in distribution to a random variable Z, as n — oo, then which of the following statements
are true?

1 5ﬂ,£>t9,asn—>oo,forallHE]R

Z follows normal distribution.

E(Z%) = 48

= WP

BE(Z%) =1

a6 Xy, Xo, ..., X, ST N(0,1) & wF agfeas wfew 8, et 0 € R 39 21 /W 6 6, affa

A AR B L(0,0) = (a — 0)%, a,0 € RITd N(1,2) & 31, 0 51 9% 1her 31 AR
= [(2n +1)5, — 1 — 2nf) 5 % wmgfem® R Z A afirafa & 99 0 — oo, A e Tt H A &
AR ?

L oftg e RFERTS, D osan — oo
2. Z JETHT ST 3T 3TET T 2|

3. E(Z%) = 48

4. E(Z*) =1
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Consider a linear model
i=h+fh+--+hi+ea 1<i<n,

where errors ¢;’s are uncorrelated with zero mean and finite variance o2 > 0. Let ;i— be the
best linear unbiased estimator (BLUE) of 3;, i = 1,2,...,n. Then, which of the following
statements are true?

1. The sum of squares residuals is strictly positive with probability 1 .

2. Forevery 3;, 1 < i < n, there are infinitely many linear unbiased estimators.
3. Var(8,) = o?

4. Yy — Y, is the BLUE of 35 .

e ifas died W e =t
Yi=b+Pa+-+8+ea 1<i<n,

STET AT ¢;°s TG & T IehT HTE X 7T 50T o2 > () wfefira &1 91 6 3, o 2rea WRah smfima
3&es (BLUE) 3, i = 1,2,..., n 2l a9, i sl T 4 9 T e €2

1. it Sraf3met o1 30T god: YRTeHR B T TTfrekat 1 2
2. 9@ B, 1 < i < n o, WRaw safima stererent i G 3 2

3. Var(8)) = o2

4. B3 BLUE Y; — Y, Bl
fM
:A2
‘A3
{&4

4

Multiple Response
116 704196
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Consider a linear regression model ¥ = X3 + ¢, with r regressors and an intercept.
Random error € ~ N, (0,0%I,) 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 62 and 63y 5, respectively, be the mean squares residuals and the maximum
likelihood estimator of 0. Then, which of the following statements are true?

1. MSE(6%;) < MSE(8?) ifr = 2,n =12
2. Var(62g) > Var(6?)if2<r<n-2,n>12
3. Var(6yg) < Var(6?)if 1<r<n-2,n>3

4. MSE(62y5) > MSE(6?) if r = 7,n = 12

T g g gied Vo= X8 + ¢ W fomm & e r woeeht § qun w siags 2 agfes e
€ ~ N, (0,0%I,) 8 U X & & IS ferepad 21 T8T I n o Toomep e H1 [, ¥ (&0 :1d €
FHTSRIC T[0T T TR =IATH a1 ST 1S ZRT L 8| 7 foh 62 TAT 52, FHART: SIS 7 712 a1
o2 1 SARIFHAN TTferaT T1hersh 8| aa, e el 8 9 i O ge &

1. MSE(62,;) < MSE(6?)3fer =2, n =12

2. Var(62,;) > Var(g?)afk2 <r<n—2,n > 12
3. Var(62,) < Var(6*)aR1<r<n—-2,n>3

4. MSE(62,5) > MSE(62)afdr = 7,n = 12
él
{\2
{\3

A4

4

Multiple Response
117704197

Let (X, X5) be a bivariate normal random vector with £(X;) =1, F(X,) =0, Var(X;) =
1, Var(X5) = 1, and correlation coefficient % Let U be a U(0, 1) random variable, which is

. UX,+ X, - U
independent of (X, X5). If Z7 =

? ) U2+ U +1
are true?

, then which of the following statements

1. The distribution of Z is symmetric about 0 .
2. E(Zg) =2
3. Var(Z*) =1

4, 7 and U are independent random variables.
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A1 for forelt T s agfess wfawr (X, Xo) el E(X)) = 1, BE(X,) = 0, Var(X;) = 1,
Var(X,) = 13 ggdse 7o 1 219 6 U 96 U(0, 1) Igfes =2 s % (X, Xo) 8w 21 7R

UXi+X—U - .
Z = N EEES] R ERELE P E IR AT kR Ry

1. 7 &r&ed (% g gl 2|
. E(Z%) =2

I~

3. Var(Z%) =1
. Z aun U a7 agfese s 8l

.

{\1
§A2
.A3
‘A4

Multiple Response
118704198

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

sent treatments:
A C A B A B E

B: D C D D € P
E EF F G G G

Then, which of the following statements are true?
1. The design is a balanced incomplete block design.
2. The design is not connected.
3. The design is binary.

4. The design is symmetric.

e fesire w formam ol s1et &d9, soires =i Tef3ia ohtd & o 18, ST= i yefsfa = 8

A C A B A B E
B DCDUDTCF
E EF F G G G
o, FF wui A g s e g 8

1. fesTmea dqfera stopl semres fesie 2

2. femmET dag At 2

3. Tesméa feaamam 21

4. festrg aufira 2
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Al
1
A2
2
Ay
3
My
4
Multiple Response
119704199
Let X; and X, be random variables having absolutely continuous distribution functions.
Let h;(t) denote the hazard function of X;, i = 1,2. If hy(t) < ho(f) for all ¢ € R, then
which of the following statements are true?
1. P(X1>1)>P(Xy>1)
2 PXe>1) £ P{ Xy
3. E(X;) > E(X,) provided both the expectations exist.
4. h(t) = hi(f) + ho(f), t € R, is the hazard function of the random variable ¥ =
min{ Xy, X5} .
o+ & X, aer X, Fatea: dad sed et are agfeas = A B X, @ = 1,2 %1 dee B hy(t) @
fefmiafRmitt c RFRTTA (H) < o) T, @A FRI AT I TA
Lol 5 1) 3P (051
%Py B 1) PG 5E)
3. B(X)) > E(X,) 9rd {3 ST Seammaii ot sificed &
4. h(t) = ha(t) + ha(t), t € R, aQgFREF =Y = min{ X, X,} 1 ¥ %o 2
Al
1
A2y
2
Ay
3
My
4

Multiple Response
120704200
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Consider maximizing the objective function
P=ux +x
subject to

ry+ o+ 223 <H

21 —3x3 = 1

T+ 23 <0

1 =0, 20 20, x5 = 0.

Then, which of the following statements are true?
1. The optimal solution is 4 .
2. An optimal pointis (4, 1, 0) .
3. The optimal solution is 6 .

4. (3, 0, 0) is a corner point.

I el

P =zpta
& rferepattester o fae afaeien & arefia fomm =t

T1+ T2+ 2w3 <5

201 —3x3 > 1

T2 +23<0

@i 2 0 m 20,0520,

aw, e e f 4 A g 82
1. 3T THTEM 4 2
2. TH e g (4, 1, 0) R
3. g5 THTYH 6 2|
4. (3,0, 0) T i =7 feig 21

Al
A2
A3

A4
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