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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

afg et A5 @ 39 YR @ @ I § 6 gfRoafRan & G qd e
ST &, A 59 &M A Icax fgar F4r gei?

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 dTel S &I 3a1Ee S (pH = 7) & A1 100 dR” 3RIeIT
(@]pd) famar s & ag

HFAT FA S
&TRT &7 TR

IR (FIgd) S STen
a8 S (@A aer) a9 Sreer
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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

U ged 1 R ¥ 15 Bewt [t «F agfos (A 9 & w@r i g
gl g3t & @ goAl &1 gAer aF wRFIA fraeh RffeT delr w@e s
ST gl 872

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

ol o
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Objective Question
5 5

Profit (million ¥)

=
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e HIRFHT F v GATSE (Aiqeree) J A gifds dear 50 § aur
3 gefder 0.1 wfa der g1 e 3ok dear (digeeE) A sRerdidr
(TFaaATRICN) gefr & aF 10 € & a1g 3R FAfE (Uigaer) &1 Sarsar
PR FIT &9 ?

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 Oo T T T T T T T T T
80 O
60
40
20
@) Profit = 4T - 86
0 O r=0.83
_20 i 1 1 1 1 ] | 1 1
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 2.
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A few I & 7 v ey A Hrd a9A (T) 99T HSEHH & SgadT H
gTed @1 (Profit) & HiEST H1 3R 37 oiive TR #AYs (7gaa# 391 Bf)
ZarT fie T a¥er @1 F1 g2rar 17 g1 Feafar@a 7 4 e ey (3%)
F @ARTT @R R @AFrer ST Fhar g7 (A9 A #@gHEY qUNE (FIRAA
FIfhRIUE) r 1 ot fear amar &)

100

80 O

[=1]
o

]
(=]

Profit (million ¥)
E =Y
(=]

Profit = 4T - 86

0 r=0.83
-20 R S S S e —
20 22 24 26 28 30 32 34 36 38 40

T (°C)

1. agAE & 9féid vd gearflid el (Hiesies Us vadees degel) & dr
HeRT & afiera HAl 1 AT FgeAaH g

2. o o A 83% freEReT A # gu feRer § wee B

3. amHe # geftr @1 fr aote @ ener F gefdr gl gl

4. 25°C AIART 9T AT et 314 fAferT= gl
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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

Ll ol Sl
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T AT (Fa%) & 3aa 71 1 I §H A § UH HEAT H ger ¢ ar
itEa 75 @) Srar §| 98 " = 22

1. 75
2. 74
3. 73
4. 47
Al

1
A2 5

2
A3 5

3

A4

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
1.  8IX

2. SEVEN

3.  EIGHT

4. NINE

R s # @ & fav ag Ry 770 St e wya | arfds &9 F #g

aifed &3ar g
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,
2
A3 3
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

Bt

26
84
99
190

tF 1% Fr o5 FHH 20 Feer 3uTya & 7 06 & A+ 379 F YU gA
fAemar Afdher A9 14 el & TF g @ g1y AL [AT| 3@ dok & gsUh
@y e i Fo dear g

Al
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Objective Question

g Lo Rt

26
84
99
190

Choose the correct chronological order of the following:-
A: match, B: trophy, C: toss, D: result.

1
2:
3:
4

C,A, DB
A D,B,C
C,B,A D
D,C,B,A

et fffra el & w9 FIHHA & A -
A: &1, B: 2@, C: &1, D: Rawee

Al
A2
A3

A4

Objective Question

ol

C,A DB
ADBC
C,B,A D
D,C BA
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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%

ol ol - e

UF MeTHR 3G H UF GaFR (FfaF) diad F ey @ = 3y g &
SqTE dred T AT & FHA g al 990 F AT (aTegH) F AT ekl
gfdera #ET @relr IRan?

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

11 11
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

Ll

afg # qd fem # 100 ey Fo= & wRAE it g7 & 60 Hiex =el 3K
A T 73 #= 150 #Aex H gt a9 &F W § 0 Fq3 15 dF A7 Hg

g feur & grem?
o
2 IR
3. ufggwH
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

i O

TEST, EXAM duT EAST &1 1382, 2182 Td 1937 s far aran & fhg s&dy
gl & I 3¢ % A g1 a MATE e &1 3 Fifsa R smeam?

1 9321
2. 7321
3. 7312
4. 1982
1
A2
2
A3 3
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

B B

F mefr S yder afiew # 30T @19 € v AfREa v #F gy o #) s
¥Fo A 2 gt A wAas f Bl ared fr FafE FT 3o gu AR 37
TEUTA § gel AT I, JUT 3W FEUH § GF gl arel FfY FATdeT 34
ay St (F) f@er mar| af 2022 # 5 & o 39 g & gawr A7 o
fFrfaf@a & & #la sy sfada: aep @@ gar?

1. a¥ 2022 & 3 off w3 wlen & wfFafad 7€ g3l
a¥ 2022 & #$ o gAY GQ&T H Sechor 7S g3

ay 2024 & @ U O R S was ag R
a¥ 2024 & =g Tw o R @ ot Ste 7€ e

L
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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

ot o o=

Frank, Sam, Tom Ud David U &l # First (¥UH), Second (fa<i), Third
(i) @ur Fourth (TY) e W 31 fhg Afeara: 33 A 7 7611 Fad
U Pl IS AH F TUH HERX IR gl aTell TA 9o §37 | I Tom Tged
AT I HAT AR Sam EAAT TUa W A7 a1 A

1. David &Y ¥ o¥ AT
2. Frank 99 ¥ 9T A7
3. David =1 ¥U=T 9T AT
4. Sam T TUS 9T AT
Ny
1
A2
2
A s
3
e
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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AFARET & FoudlcHF ¢ A F=afafaa § @ w9 ar v A« 67 @ar
(3118 a1 313e) |

SONECON
CUGHUSTER
FATWOHUM
CAFIVENGUS

B oW ko
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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

ol ol ol
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72
36
12
6
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RArafaf@a 7 @ $i9 ar ug-aré, ofw eEr-eer Ryat & ol F 53 ge
& AR (REdegee) &1 aufar § el sids Ree 3R @ fae &
A AT A o g, F oEl & 40 yiawd shafawre & geirar @ g aur
AV T SE F A0 AT JEAAT A ST R oS fwar a@r g

o3
ce

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: 386

a T2

4. 6

3P 1,2,3,4,59 4 3wl (BFrc) & Fas aeare giaa & o1 gt § s
3T UFKR 8 F 5w F1% 3% vr ar & 370w a8 v 3k 3w 1, |mdg
3 2 & FHEI AS AN A
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Objective Question

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

statements?

All Aare B
No Dis A
Some A are C

4_Live_Math_E_1-120.html

ore

@ B, A

f&T 1T 971 SEAA (Venn diagrams) ® & &l a1 Aeafaf@a #ua &

HTET Al &2

A B E
FS D, A AR

?@A,CE’

oV

o

Al

A2
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Objective Question
19 19
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Objective Question
20 20

Bk o

Pt Y

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 ¥ o arell ve FER e T sud fOdF (sselere) @ AR A
HASFR U FHAGTIAE FHBIOT ST Ferar I AR 36F A1 AR ar R

Holl (TgTeeael) T 3 YR AT IR &% Frgfaag FHanor FHager aa
TF| AW aR A F a YedE GA HS B g F=ar g

0.625 T#HY
1.25 @t
2.5 9

5 9H

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?

£2.50
g5
27.50
Z10

UF 9T i aad FEH g 220 , H Srad & e o anfae & I
gl & ARTT didd T aET T @ 215 38% @Y ar diga T e F24r gefe

2250
¥5
¥7.50
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!
)
10!
El
4. ?10

2.

(1,2,...,7T}&{1,2,...,10} %I u3h wort bt Hear a1 82

1. 107

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)

uH 5 A, B, 791 C w== 8| i aq==ai H 4 &H a1 A\ (B \ O) % SR 87
1. A\ B
2. (A\B)uC
3. A\ (BUC)
4. (A\B)U(ANC)

Objective Question
23 704103

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

fn(:r) == (1— x)n'

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

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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n=0

2. Syuft FoRuere: SRR qer usheTHa: IR/ 2T 2
3. 9ot Forera: sAfvrar € oig weRamT: ST el
4. 2oft wehEHEd: AT § uig e sivar 7]

Al
A2
A3

A4

4

Objective Question
24 704104

Consider the sequences (a,,),,>1 and (b, ),>, defined by
tp = —2 and b, =

Which of the following statements is true?

1. For each = € R, there exists an n such that a,, > =
2. For each x € R, there exists an n such that a,, < =
3. For each = € R, there exists an n such that b, > =

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

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html
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quitei n > 0 3 fore, 71 6 £, : [—1, 0] — R e grr aftenfia &

1. #oft 7 a7 Fuera: hm § 3t 7 € uraama: I 2
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SLHAT ()1 T (b, )1 T = o ST T gy wfteire &

) —n
e e (O |
=T g, = .

2 iy,

a’"ﬂ, —

T shertl & & i T HeT 29
1. 9%z € R % fou g ot n s aifiaea 2 fh g, > 2
2. 7%z e Reforwafrdi nswralfaadfa, < =
3. U% o € R & fore ¥ et n st sifaea 2 T b, > 2
4. T x € R % fore %8 el n 1 sifaea 2 T b, < 2

fM
fAZ
:A3
{%4

Objective Question
25 704105

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

Which of the following statements is true?

1. A=0
2 ad=1
sin(1)
y A=
> 2
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TR [ [0,1] — R f(x) = sin(x?) SR AR1ioa RIfSq) 714 foh

e (E(2) o ).
k=1 0

st g P aT o 27
1. A=0
2. A=1
_ sin(1)
3. A= 5
i
4. A = si —
S111 (4)
Al
1
A2 5
2
A3 3
3
Ay
4

Objective Question
26 704106

Consider the power series

Z (n +1) 2

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

. B
1. The radius of convergence of the series is —
e

2. The series converges at z = 5

3. The series converges at v = 3

1
4. The series converges for all z with |z| < 5
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SR ferer GETST R o TUTiehi dTett wrd 2oft

Z Il—l—l”’z

n=1

W iEn#) e s g g s g 22
L é\mﬁﬁaﬁﬁmwﬁwi—_%l

2. vt x = 5 9T ARG R
3. 99ff » = 3 g ITfrEfE R

4. Sofr AR o 3 fore vt & R R o] < %%w
N
¢
.
n

Objective Question
27 704107

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

V ={f:U— R| fisan R-linear transformation }
W={feV| fe*) =0}.

Which of the following statements is true?

1. Both V and W are infinite-dimensional
dimV =3and dimW =1
dimV =3 and dim W = 2

Ll -

V' is infinite-dimensional and dim W = 0
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R & R # qftaifird wad wermi i aredfoss afemn smfE # {of, %, ¥} @ foxafta suwmfy & U @ frefia fifsw
7 R-wfewr aafeat w fomm =t

V={f:U—R| f s R sieww g}
W={feV]|f* =0}

fEsEit s a2
1.V aam W aFl SAaraHT €
2. dimV =3d9dimW =1

3. dimV =3dddim W = 2

4. V srafed g @ur dim 1V = 0
f\l
{\2
53
fA4

Objective Question
28 704108

Let

where a, b, c are real numbers with abc = 1. If
statements is true?

1. detB=1
2. det A=0
3. rank(B) =2
4, rank(B?) =1
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a6
0 a O
A=10 0 b|,
c 00
W&l a, b, cadah T@L e ddTabe = 1RIARTB = A+ A + AP 2a R i g R a1 da 8
.det B=1
2. det A=0

3. rank(B) = 2
4. rank(B?) =

Al
A2
:A3
A4

Objective Question
29 704109

For a variable z, consider the R-vector space

V = {ag + a1z + apa® | ay, ag, a3 € R},

Let T : V — V be the linear transformation defined by T'(f) = f + % where (f—f denotes

the derivative of f with respect to z. Which of the following statements is true?

1. (T3 _ 3721 )2025(
2. (TS gTE )2025(_[)

3. (T3 — 372 + 37)2%(z) = 2025 z

4. (T3 — 372 + 37)2%(z) = 2025! z + 1
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ek = ¢ & fore i R-afesr gnfy

V= {ao + a1z + (EQ.’.B'Z | ay, ag, a3 € R}

R F B TV Ve S @ R T(f) = [+ g o, e
TTYET f o SISt i eI star gl Fe sl 8 &9 o1 6o 82

L. (T8 —=8T*4-3T)*%(z) =
2, (I=aT% 30V ) =
213 (Tzi _ 3T2 )2[)2,5(:{.) =
4. (T% - 372+ 3T)%%(x) = 2025! x + 1
M
1
A2
2
A3
3
My
4
Objective Question
30 704110
Let V be the R-vector space of 5 x 5 real matrices. Let S = {AB — BA| A, B e V}and
W denote the subspace of IV spanned by S. Let T : 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)CW
4. WNker(T) C ker(T)
uH foh 5 x 5 aredfass sTTegel a1 R-afen @dfe V@l aH 6 5 = {AB — BA | A,B € V}, a1 S g
fTrmafa vV Hrsmamfemt 7 ﬁﬁ"éﬁ?—rﬁl A7 fop tgsh wHiqwer T : V' — R T 3ATTE A %1 38eh @0 H
sfafafia sear 21 frer et § & =i ar aea 32
1. W =ker(T)
2. W C ker(T)
3. Wnker(T) C W
4. W nker(T) € ker(T')
Ay
1

A2 5

2
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A3
3
Aty
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 2T
a=(22)
If a, b, ¢ are all integers, then what is the smallest possible value of |a + b + ¢|?
1. 5
2. 10
3; 15
4. 20
a4 7 v = (a,b,¢) € R? U I A & ST T
2 2 7
a=(31 %)
o dfer |AfE % wriferss T (A% SR o o e #) 7 Fifa 21 gk wvft o, b, c i €, @9 [a + b + ¢
1 TAHCTH HHE HIH T 82
1. 5
2. 10
3. 15
4, 20
Al
1
A2
2
A3 3
3
Ay
4
Objective Question
32 1704112
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Consider the bilinear form B : R* x R* — R defined by
B(x,y) = 21y + Tays — T3y — TaYo,

where z = (21,22, 23,24) 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. Blx,x) # 0 for all nonzero z € R*,

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

o fyrErdt wmEe B R x RY — R, i o et g afeafie 2, s femme )
B(x,y) = x1y3 + Toys — T3y — Talo,

Tﬂﬁx = ($1:;E2_,I3,.’,E4},y = (yl:yz,y:;,ydl) = R4%lﬂﬁﬁ$ﬁ4%m§ﬁﬁﬁwa§ﬂaﬁﬁ8aﬁ@€
1 A & Tdr 81 e el | 8 6 o1 6 22

1. detA=0

2. det A =—1

3. @i YW 2 € R*& AU Bz, 2) # 0B

4. A ¢ € R A E, 99 y € R =1 Afbdea s TR B 76 B(, y) # 02

Al
A2
:A3
A4

Objective Question
33 704113

Let f : C — C be the function defined by

f(z) — E:(COSU_H}) sik z‘

For z = z + 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
1Y\ cosl
2. —
(e g e) 5
1Y\ cosl
3. (6 — ;) 5
4.1
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T %o f: C — C g afonfia g

f(Z) = c((’f‘ﬁ(lﬂi}) sin 2

¥l 2 = T+iy € CHfam f(2)®u(z, y) + iv(z, y) FEIH @, 6T u, v ITEafaes 7 %o g e d
ok %(oﬁo)m%?

5\1
A2
§A3
fM

Objective Question
34 704114

LetH ={z=2z+iyeC|y>0}and f: H — C be a non-constant holomorphic function
satisfying |f(z)| < 1 for all z € H. Which of the following statements is true?

1. lim f'(iy)=0

y—r+oo

2 11}21 ['(iy) is a complex number with absolute value 1.
Y [e's}

3. lim |f'(iy)| = +©

Y=o

4. lim f'(iy) is not a real number.

Y—r+toc

THEH={z=2+iyeC|y>0}3q f: H — C T& = a1k b e s @l 2 € H
e | f(2)] < 19 g war 8l F et § @ R wrae €2

I. lim f'(iy) =0

y—rt+oo

2. lim f'(iy) P am 1 $vs oty @@ |

y—+o0

3. lim |f'(iy)| = +oo
y—r+oo

4, yg?x f'(iy) U= e e T4 2

Al

1
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A2
2
I
3
Ay
4
Objective Question
35 704115
For integers m,n > 1, let
1
I‘H"i,‘ﬂ = —/ Z Endzr
2’?.*2- o
where C'is the circle {z € C : |z| = 1} oriented counterclockwise. Which of the following
statements is true?
1 Tpm—Tif =N
2. Lypn=1ifm+1=n
3 Ly =Lifm=4F1
4 Ipn=1litm=n+2
qurieRt m, n > 1% fIg, A o
1
Ipn=— [ 2" 7"dz,
m,mn I /(,
SET C amradig At g {2 € C : [z| = 1) B3I FA FMi A 9 91 007 22
b Ay = 1akm=n
2. Ipp=13Rm+1=n
3 Lo =71 Fem=n+1
4, Lpw = 1afem=n+2
Al
1
A2
2
A
3
Ay
4
Objective Question
36 704116
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LetD = {# = 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 Py _

Oz? oy?

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. fisnota polynomial.

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

THfED = {z =2 +iy € C: |z| < 1} Fgauws afrmrasn f : D — C U Ta1 rAIThH el & S
f(0) = 0 GgE @8 7 fh o (2) = |f(2)[, @

Ip I

e — =0
Ox? Oy?

1 et | § A |7 e 22
1. f ot g 3531k Bor o &9 § C q ferearfea femam s wehan 21

2. D¥ f 3 3 I B SATITIF B

s

. f O B T B
exp( f) Sere Gfews w19 & & T

=

Al
{xz
A3
fA4

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,p(n)) > 1, then G(n) > 1. (Here » denotes the Euler ¢-function.)

4. limsup G(n) = 2

T—r 20
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quifsRt . > 1 3% fore o 5 G(n) qeamepiieaT @ =hife 7 % Tel it T i Ffia s 81 3 G(n) #if
n % FHEI sh! qeAThil el i e 8| e wAi d a am a2

1. A G(n) = 13, T p T 2
2. G(8) =2
3. AR ged (n, (n)) > 1B, T G(n) > 1. (T FAITR o-Fer H1 FEfra Far )

4, limsup G(n) =2

T+

Al
A2
fx3
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 S.

3. The alternating group As.

4, The dihedral group with ten elements.

T F {6 Th T8 G, TV (A) 1 UTer a1 8 Afs G 8 Foreft oft oo =l wier 1= omhmicar usheht 22 frm
T Y I AT EHE 07 (A) T I T 87

1. e 6 T =3he TE

3. THIR EFHE A5

4. 39 HFIFE! ATl fgaet THE
f\l
fAZ
fA3
: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[z, y|/I is NOT an integral domain?
1. I= (&%)
2. I=(z+y)
3. I=(2*+9%)
4 1= (zy—1)
a1 o Clr, y] A=A H C W =gue S &) e 3 & 9 €t qurstrarett 1 2 forg, fewm aem Cla, y) /1 gorier
wid AE 22
L. I= (it:y)
2. I=(z+y)
3. I =(z*+¢°)
4. I = (zy—1)
M
1
222
2
M3
3
My
4

Objective Question
40 704120

Which of the following statements is true ?

2wi

1. {m+ne= |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 R araa 2?

. CH {m+nes | m,n € Z} T ao SUag=a2 2|

2. R % fogq derg Svam=ai I 9-Heg 8T Tavae T8l 2l

3. Afe X witterfh anfE g qem p « X — R T8 ¥ad s {49 Siite & 6 y@® o € R %
e p~! ({o}) G R, T X o1 Helg BT AT 2|

4. Torelt oft 3 wiftafaehta wafd % ded suar=ad dad d 2|
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Al

A2
A3
A4

Objective Question
41 704121

Suppose that the differential equation

@ 1

s
dz?

d .
P(r)f +e¥y=0,7€eR

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. ¢~?*P(z) is a constant function on R

623:
3i s‘(fr:)=7 rzeR
4, P(z) > lasa — o0

AT foh Taenet Gt

d*y dy 4,
s tP@+ey=0zeR

T T F A s = s(x), T 22(0) = 1 8, F STl STt e el Hife 3 T STashal FHi
T ST 2T 81 99 e U 5 ¥ i uer 27

. RR e~ (P(x) + 1) U5 =1 e 2

2. R 2% P (1) T ST %M 2

382 =

2r
e
—. zeR
FIvE

4. P(z) » 199 ¢ — oo
Al
{xz
A3
5\4

Objective Question
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42 1704122

Given that y;(z) = €** is a solution of the ordinary differential equation (ODE)
d*y dy
z—2 — (3+4z7)-2 + (4 =0,z > 0.
T3 3+ :c)dT (4dz+6)y=0,z>0
e dys

Let y2 = y2(2) be the solution of the ODE satisfying the conditions y»(1) = T3
£ T

3e?

(1) =

T%ien which of the following statements is true?
1. y is a strictly increasing function on (0, co)
2. e Pyy(x) - lasx — 0o
3. y» is a strictly decreasing function on (0, co)

4. e *yy(x) - 0asx — oo

e man 8 ok oy (2) = €2* e ATemor 3taeher THIsRT (ODE) 1 8 2

d?y . dy
b5 (5+4x)E+(4m+6)y= 0, 2z > 0.

o1 B ODE 7861 s = () Bt ya(1) = . 2(1) = 2 rage e
e 9T el F O 4 11 9T 22

1. (0,00) Wy, 3&a: THIH oM &

2. e Byy(z) — 199z — oo

3. (0,00) Wy, 3ed0: THTH BTH &

4. e 2qyy(x) - 08z — oo
Al
A2
A3
A4

4

Objective Question
43 1704123
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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?
1. (1,0 =
2. u(z1, 1) = u(xz, yo) whenever z3 + yf = 2% + 43
3. u(l,y) =+v2forally e R
4. u

u(zy, y1) = u(xs, yo) whenever z; + 1 = 22 + 2

"M o u = u(z, y) A Felt aren # e 8

2. u(zy, 1) = u(xo, o), Ta8AT 22 + 92 = 22 + 2 Bl
3. @fty e RBTAT (L, y) = V2

4. u(zy,y1) = w(xy, yo) FAW 21 + 41 = 20 + 12
Al
A2
A3
Ad

Objective Question
44 1704124
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du
T = y% =u, (z,y) # (0,0),
w(z,1) =v1+2% z€R.

du du
T -I-“y% =u, (z,y) # (0,0),
u(z,1)=v1+2% zeR.
9 T e A P a2
u(1,0) =0
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Let v = u(z, t) be a solution of the wave equation
&u  Pu
2 Ox?

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

=0,zeR, £>0

1. u(x,t) =0, whenever z = ¢

e, t) = u(x,t), whenever z > 0, ¢t > 0

(
u(z,t) = 0, whenever x = —t
u(—

u(

.*"-‘93.“

—z,t) = —u(z,t), whenever 0 < z < ¢

W o6 v = u(x, t) -G

52, d2
o2 ox?

&1 8 @ SR w(0,¢) = 0, Vi > 0 %l Hee T 2 T T o 5 8§ 9 9160 22

=0 zeR, t>0

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

(

2. u(z,t) = 0,5tz = —t
i~
(-

3. u(—xz,t) =u(z,t),s8dz >0,t>0

4. u(—z,t) = —u(z,t),SafM0 <z < ¢
Al
1
2
A
3
My
4

Objective Question
45 704125
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46 704126

file:///C:/Users/Admin/
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Let f : R — R be such that sup M

oty T — Yl _

be a differentiable function satisfying |h'(z)| < % for all z € R. For o > 0, define g(z) =
af(z) + h(x) for z € R. Consider the sequence {z;}72, defined by

= L, wherel <« L <occ. Leth: R —= R

By =) =0 ks oy
where x4 € R. The sequence {x};>, converges to the solution of the equation & = g(z) if
L a<#
2..8-% %

3. a<4l

i il
4, SR

TFEH R — Rgﬁﬁﬂsupw = L8, W'l < L < oo W AThe- BT/ : R —
TEY -
R SIS SR B/ ()| < 3 1 Edqee @18l 9% o > 0 % fag aiwmisa &8 g(x) = af () + h(z),

SEIET NS R%Iﬁﬁaﬂﬁ{:r:k}fzumﬁﬂﬂﬁ

Zepr = g(2r), k=0,1,...,

B

STel 2 € R 81 JqeH {2, } 32, TR 22 = g() % Bl T AU BaT 2 3

2

3
2 G o
3. a < 4L

4, of<%

4

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

1
minimize ./ [y] 2/ (v* + (¢')?) da,
0

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

Then the set { (3) : ¢ € S} isequal to

2 {Q : kez,k;éo}

2
3. {\/; c k EN}
4' {_\/§$ U! \/5}
A R S Fre femror awen
1
minimize J[y| = / (v* + (¢)?) dx,

1
aufase y(0) = 0, y(1) =0, [ ydr=1
Jo

& SATareR-Tmist GHIRT % et TETHTE & @y Frefid Fard an e {p (1) o € 5} T ®
EUEE

. {—Vv2 V2}

5 {%:kez,;ﬁéo}

3 QkN
};E

4. {—v2, 0, Vv2}
fM
fAZ
:A3
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; a(U) = u(0), 70

satisfies the integral equation

(1) =0

u(z) + A -/Ul K(x,t)u(t)dt = 0.

aHfE A € R, @ K : [0,1] x [0,1] — R 39 YR 31 e & o afediam 717 qeen

& du du
T5(@) + Mu(@) = 0; ——(0) = u(0), ——(1)=0

1 Yo & THTRT FHIeRT ;
u(z) + )\f K(z,tyu(t)dt =0
0

Al

A2
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s
3
Ay
4
Objective Question
48 704128
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
total potential energy of the entire cord is given by J 2, where « is the distance of the
hanging block from the edge of the table, [ is the length of the cord, and g is the gravita-
tional acceleration.
Then
. tml+Mzx
lig=—o—
g 2m—+ M
. tMl+mzx
o= ——
g m+M
. gml+Mzx
. =5 —m—r
v I m+M
. gml+Mzx
4, f=%—m—
T m+ M
T F53HH m, o &1 sciieh 5o M ol T Ted STl ai-Si § S 8| U sk i wgo (faee) &fas
i o~ . _ﬂ’f F ¥
TSI O T AT © AT G stk R H eeh TeT Bl Wqul dr-Si oAt el Reurferst St 5 9o? grodimé g,
STEf o T2 §U /U shi 0T o i U gl 8, | A-SRY 2l ST qT g Teeel ™ o 21 del
. L ml+Mzx
| =
g 2m+ M
. I M+ mzx
2. f=—— =
g m+M
s g ml+ Mx
= T
4§ g ml+ Mz
Yl 2m+ M
Al
1
A
2
I
3
Ay
4
Objective Question
49 704129
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1 pl 1,2 2
. U e i

lim / / : / A TR ...dz,

n—=co fy Sy 0 T1t+ -+

equals

(=1

=R
| pe]

(=] )

il i 1 .2 .
3’: “ .. “I:

lim/ / / By “dx, ...dz,
=0 fo Jo 0 .T[‘]l‘“jr"r»n

= % s 2

bl =

Al
A2
A3

A4

4

Objective Question
50 704130

Let Uy, Us, ..., Us be 5 urns such that urn U}, contains 2k + &2 balls, out of which 2k are
white balls and k? are black balls, k¥ = 1, 2, ..., 5. An urn is selected with probability of
selecting urn Uy, 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,
is equal to

1.

LS IR R 5 N o ff B N R o V]
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mHAfR Uy, Us, ..., U, Wumsewe, k=12 ... s*faesaw U, § 2k + 2 R ETE @ 2k
TS 11 & 0T k2 FTeit Qo) Tret Tk SHeter o1 39 Yot <7 SITaT @ fo6 heter Uy, 3 = ST ot TTiiaa (& + 2)
3 T 211 T e & e e g w0 feTel STl 21 4 7 & b el e wbe & st

T Uy 35 B 1 STt o 3 et &

8

2

2 2

H

1

3. 5

3

4. 5
M
1
A2
2
A3 3
3

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.

=t L N [ IS (L 5]

= e B

e G I O H, TefT U e A7 3 Y o 2| U 30 Wb O sHafkerd ¢ o et w1 Seat caer
2 At d-eE 9 5Tk 3Tl e o off 3o cwer wiar 21 36t v et e 1 s sreer © o gi-faerd
AR ITh T T3 7 30 ot “sFge’ 2rar 1 afe v o § 100 Y99 & a1 1009 999 1 927 Ieal “ged’ B
gfeqere TIlRepar 8

1.

2;

= [ B S T TR | I i)

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. If 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 26 X ~ binomial(9,6), 0.7 < § < 1, 7MY ~ Poisson (A), A > 0% IR IE(Y) = E(X) &, 0«
fdFr oo

I. Var(X) > 3var(Y)

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

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

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

A4

4

Objective Question
53 704133

Let X;, Xo,..., X, (n > 2) be a random sample from a gamma distribution with shape
parameter o > 0 and scale parameter 3 = 1. For a suitable constant C, the rejection region
of the most powerful test for testing Hy : a = 1 against H, : o = 2 is of the form

1. s> @
2. Yo X >0
3. [lis Xi<C
i, 58 X ed
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&a e e &
] 1_[?:1 X:‘ =
2 Z:L:i Xi>C

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

aH R X, Xy, o, X, (n > 2) THI-SEA § Ua A1 feae Tidest €, STel MHT-sie &1 TR I=d o > 0 7941
TRt I § = 1 81 SR SRR O F I, 1 o = 2% Feg Hy @ a = 1 % wifthas et & Frreor

3. H::l X; < C
4, E?:l Xi=O
Al
1
A2
2
Ay
3
Ay
4
Objective Question
54704134
Let X, Xs. ..., X, (n > 2) be arandom sample from Uniform(f, 1—#) distribution, where
—o00 < < % The maximum likelihood estimator of @ is
1. min{l — min{ Xy, Xo, ..., Xp}, max{ Xy, Xo,..., Xu}}
2. max{l —min{X, Xs,..., X, },max{X;, Xs,..., X,,}}
3. min{min{X;, X,..., X}, 1 —max{X;, Xs,..., Xp}}
4, max{min{Xy, Xs,...,Xp},1 — max{ Xy, Xs,..., Xy }}
AH R X, Xy, ..., X, (n > 2) U I1gfeas dfdesl & St Uniform (6, 1 — @) sea @ fgmu 8, 5=t —oo <
0 < 1210 =1 SAlereRad SUTTerT 3ATehereh &
1. min{l — min{X;, Xs,..., X, },max{Xy, Xs,..., X,.}}
2. max{l — min{ X1, Xs,..., X, } max{ X1, Xs,..., X,.}}
3. min{min{X;, Xs,..., Xp},1 — max{Xy, Xo,..., Xn}}
4. max{min{X;, Xs,..., X, },1 —max{X;, X,,..., X, }}
Al
1
A2
2
i
3
Ay
4
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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, .

)
1 — ¢) is a most powerful test at level 0.4 for testing H, against H,, .
1 — ¢) is a most powerful test at level 0.05 for testing H; against Hj .
)

(
2. (
3. (
4. (1 — ¢) is NOT a most powerful test for testing H,; against H, at any level.

T o aremr Sefeuss uferedar H, o faeg aremor frresrfia afteredar Hy, wieor s fag, ¢ 3mm 0.05 &0
U IThad T 21 afe wleqor i wife 0.04 2, aa e d e s wr e 22

1. Hy % foeg wiaor B, & T (1 — ¢) T 0.6 T IRhay we 2|

2. Hy & foeg wliaor H, 3 0 (1 — ¢) T 0.4 9T rohad Wi 2

3. Hy % foreg wlieor H, & o (

. Hy % foreg wlteor H, & fo1w (1 — ) Foret oft T o sremae widegor 92 21

1 — ¢) T 0.05 T Iehad Themr 2]

&~

Al
n
A3
5\4

Objective Question
56 704136
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Let Xj, Xs...., 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, ifS>e¢
p(X)=4¢ vy, fS=¢
0, its <e

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

11
25

49

(g —_
o| & §|3 >

qH 6 X, Xo, ..., X5 aftgesr M arer e dad sie & s 5 o gl gfiest 8 9 6 0 3 siferes
Xyshrawa s S Fefmeardl H, - M > 0FaegwWiaw Hy : M = 0F fog, o %

1, afes >e
Q‘)[:X_): v, !T%S’:C
0, IS <ec

MY o = 0.05 F /&8, 56i v € [0, 1] daTe € {—1,0,...,5} R diad c + v e hawan @

11
25
49
6
103
25
53

4, =
6

1.

5\1
A2
A3
fA4

4

Objective Question
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57 1704137

Consider a multiple linear regression model
K = .BU oE .’Bl:{:il + s ,Bpil??jp + €4 1 SI S n, n> (p -4 l)‘

where the errors ¢;’s are L}\ncorrelated with zero mean and finite variance 2 > 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

H

2. Cov(é;, é) = Covle;,er), foralli£k=1,2,...,n

3. Var(}}i) =Var(y;), 1 <i<mn

4. B(Y,) < E(Y;),1<i<n

o srtfass g died W fomm
Y=5+8iza+ - +Bzp+e 1<i<n n>(p+1),

ST AR ¢; STARHEIT & T ST 7T [T & T T o2 > ( ARl 31 7= V; § -3 svqoran e s
HECAC DY = & ST fo e ST 48 WHTad SR 8, q2 €, = ¥, — V), 1 < 4 < n R 7a et
B g T 22

1. Var(é;) < Var(g;), 1 <i<n

2. |t £ k= 1?2,.“,1?,%@(:0\-’(@,6};) = Cov(e;, ex)

3 Var[};}) =Var(V;), 1 <i<n

4. B(Y;) < E(Y), 1<i<n
:A]
A2
5\3
A4

Objective Question
58 704138
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Let X, Y and Z be random variables such that

XY
S = (Y Z) ~ W>(10, X),

where W, denotes the Wishart distribution and

o
}/2

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

e
= b
\“-._—/

uH B X, Y a1 Z argfas 9t 39 U § 6

X ¥ -
g (Y z) ~ Wa(10, ),

&l W, fareme siew =t Frefua shar & e

- (

T=27- Yy)ﬁtlﬁmﬁﬁﬁl s, Var(T') Fe1 & srrer &

BD =
= b=
S——

, L
6
81
2.;
.
9
L
T
Al
1
2
A3
3
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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. &) p(l —p)

Nn

N—
2, ({N._SL p(1—p)
3. (nil) P[l - P)

N=1)n
4. E\,[n_?} p(1 —p)

o N e it wfe |, 3o TR o & g g waniE s PR S nafe @2 <n < N)%F
ek AT Argfeeseh Sfdest (fcreaa o form) H witest surd p 81 96 P(1 — P) o1 3T SATehereh €

N-
)

2. (g (1~ p)

3. (n%l] p(l —p)

N—1)n
4. g\"['n.—)l?; p(l - p)

Al
A2
fx3
A4

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 ™ ifxr>0
{ —
2 0 otherwise.

Difitie ford =1, 2. ..,

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

Then, Var(1,) equals

D
1. s
32
il
2. —
24
3
& =
16
..
15

U Ufpgonelt M /G /1 0 fomm s foraehl sma @t ) = 1 € 9 S U GeuraHa: sifd S et a9
3T JTTRAT S et 3 &

() = e ARz >0

= Mg =9l
giefia s, i =1, 2, ... & U

L |1 AR & 1R
)0 aRvgerEsmAT i@+ 1H R

T Var([,) fe & st @

| 5

Y 39

y

24

3

3. _

16

4 3

15
Al
1
A2
2
A3 3
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Ay
4

Multiple Response
61 704141

Which of the following statements are true?

a‘vl

number L such that lim sup
n—00 108} n

3 el 1 9 8w 82

| AHfFr,yc RIz < yBlaaumyr e Qefmsfu s <

1. Let 2,y € R with 2 < 4. Then there exists r € (@ such that z <

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

= L, then limsup a,, < cc.

n—o0

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.

iy,

lim sup = L, 99 limsup a,, < 0o

0 Og T T 20

Al
A2
§A3
A4

Multiple Response
62 704142

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

2. limsupa, = lim b,
n—+00

T—00

3. liminfa, = lim ¢,
Te—r 0 N—ro0

4. lim b, = lim ¢,
TL—r20 n—oo

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

b, = max{a,.

¢n = min{ay,..

3. Q % aft ot STeH=aE! 1w oG 9 B

4, Ruag==a {0, 1} =l Gad Sl 1 aH= 37 2|

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

ay = [=1)" (1 o e_”’) ;
0y}, and

On}.

) 2024 r

2. AN FR (@) n>o SFTCHE ATETIR AT T STTHA 81 A ST aRafosh §&T [ 36 TR @ f
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a foF (a'n)ni_‘-’h (bn)ﬂzl T (Cn)nZ1 ﬁmmﬁqmaﬂmé

o = =1" (l+e_”),
B, = amls{d, e o by T

¢, = min{ay,...,a,}.
T waT g h 4 g 22
1. (a..n),,,zl Eﬁﬂﬁﬁﬁﬁm %'

2. limsupa, = lim b,

=00 R—rec
3. liminfa, = lim ¢,

n—roo N—+00
4. lim b, = lim ¢,

n—roo n—oc
fAl
jAZ
{%3

A4

4

Multiple Response
63 704143

Consider the function f : R — R defined by
z? sin 5 ifx#0
x 2 :
0, ifm={]
Which of the following statements are true?
il lu:r{]] J(z) exists.
2. fis continuous at 0.

3. fisdifferentiable at 0.

4. ]i”% J'(z) does not exist.
T
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%o f : R — R 9t foem i St e gro afenfia @
o= {7 (2):
0,
foret sherl 3 & i & e B2
L. E{l]f(a:)a:raqﬁaa%
2. 0 f Had 2l

3. 0 f e 2l
4. lim f'(x) 1 3Tfdea 921 21

z—0
{\1
fAZ
53
54

Multiple Response
64 704144

For each positive integer n, define f, : [0,1] — R by
folz) = na(l — z)™.
Which of the following statements are true?

1. (fu)n=1 does not converge pointwise on [0, 1].

-
- (
-
- (

= W N

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

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

Il o £ 0,
gfg ¢ = 0.

fu)nz1 converges pointwise to a continuous function on [0, 1].

fa)n>1 converges pointwise to a discontinuous function on [U, 1].
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Sedieh GTeHeh Uitsh o 3 f1g, f,, < [0, 1] — R i f grr ufteiig =63
Ful@) = na(l — )™

T FAi g g T g &2

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

2. [0,1] W (fy,)n>1 T S I feigaa sifirafed g 2|

3. [0, 1] T (fy,)n>1 IEaA G i feigaa sifvraied gt 2|

4. [0,1) T (f,) > TEHEEHQ: ST T g 2

:Al
A2
fx3
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

Flg) = Z flz+n), zekR

N=—00

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

4. F'is not uniformly continuous on R.

H o f 0 R — R a0 e S YR e fh f(z) = 08t o < 0qamadfi o > 1 & feaw )

BRI TR N
F(z)= ) flz+n), z€eR
e el o O e & e 87
. Fafagel
2. RRFHaqa?l

3. RO F UsHEHMG: gad 2l
4. R W [ UHHAF: 9dd 81 2l
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{\1
fAZ
fA3
‘A4

Multiple Response
66 704146

Let g : R — R be a continuous function. Define

@) = /(, “—tgt) dt, zER
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) = g(0).
4. f"(0) exists but f”(0) # ¢(0).

HH 6 g : R — R 9ad B 2l aReiyg &

=T el § i & T 22
L f(0)=0
2. f'(0) % faea g am f/(0) =0
3. f(0) et g a f(0) = g(0)
4. f"(0) =1 Sfeqea 2 ug f7(0) # g(0)

{%1
A2
A3
jA4

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. f is a Lebesgue measurable function.

4. fis a Borel measurable function.

" {6 f [0, 1] — R Ui B 81 0 i § 8 o § #cd 2
1. [0, 1] = f wT THIReT 2
2. [ SrEiacd o q=ad H i fogd ex=ay ffed == & wehar 2
3. f SAST-HT el B
4. f SRA-NT Fed 2l

Al
A2
A3

A4

4

Multiple Response
68 704148

For a positive real number a, \/a denotes the positive square root of a. Consider the
function f : R* — R defined by

x
— 2+ 2, x#0,
fla,y) =4 Il
0, z=0.
Which of the following statements are true?
1. fis continuous at (0, 0).
2. The partial derivatives f;—i and gi exist at (0,0).
z y

3. f is differentiable at (0, 0).
4. f is not differentiable at (0, 0).
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HTeHeh AT HEAT o o fT, o o G-Tensp aniee s (/o @ Fefid #2d 81 %ed f 2 R2 — R W fomm

Sir et g e &
i\/ﬂfz +y?, z#0,

fx,y) =9 |l
0 o=

A d a S A aeT &2
1. (0,0) = f @ad 2l
2. (0,0) T Aifereh sFarperst 5L o 5L = s 21
3. (0,0) W f EhHaA- 2l
4. (0,0) W f sFeshera TEl 21

Al
A2
A3

A4

4

Multiple Response
69 704149

Consider the function f : R? — R defined by

x?y
+e”, (z,y) # (0,0),

floy) = T+
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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4. (0,0) R f Gad & 2l
Al
%
A3
A

Multiple Response
70 704150

Consider

with the sup norm

1
Let T'(u) =

0
ments are true?

1. S is an unbounded subset of R.

4. Sisa closed subset of R.

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

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

4_Live_Math_E_1-120.html

weH f : R? — R W fo=m &6 st e grr afeanfia @

flz,y) = ﬁ +e%,  (z,9) # (0,0),
1, (,y) = (0,0).
et et & & e S w0
L. R*\ {(0,0)} V f verherra i
2. (0,0) W f o &t faep-Srareretsil ol Afecd 2|
3. RPW f srehertta 81

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

lull = sup [u(a)].

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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HH fh
X ={u|u:[0,1] = R @ad & 7 u(0) = 0}
a7 sup HIH=h
lu|| = sup |u(z)]
z€(0,1]

B1AH R T'(u) = /l-ta(t) dt@m s = {|T(u)] :ue X, ||lu/| <1} aF=FmidaaTa a8

0

. R =1 0 ferg Iaq==a S 2
2. R 1 0 Uitag 3ued=ad S 8 a9 sup(S) = 1
3. VTR u e X 2T e |ju| = 19 T(u) = 12

4. R %1 U Had 396T=a7 S 2
{\1
fAZ
?A:;
‘A4

Multiple Response
71 704151

For a variable z, consider the real vector space
V ={ax® +b2x® +cx+d|a,b,c,de 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. DM # MD.
2. D+ M is invertible.
3. DM is invertible.

4. rank(DM) = rank(M D).
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Teh = ¢ o fou areafaes afesr gafy
V = {az® + b2® + cx +d | a,b, ¢, d € R}

wiEREI T E D : V — V UEriRees Suiator & Siel o  9ue f 13@ses D(f) g aamM .V — V
gk ®IART M (f) = 2 D(f) 8 = i 6 4 7 & 9 82

1. DM # MD
2. D + M Ao 2l

3. DM A &l

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

fM
A2
:A3
A4

Multiple Response
72 704152

For a variable z, consider the Q-vector space
V ={az® + b2’ +cx +d|a,b,c,de 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. dimB =3
3. dmA=14
4. If f € A, then the image of f is a one-dimensional Q-vector space.
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Ush =R g & fou Q-\fesr iy
V ={ax®+ b2’ +cx+d|a,b,cdc Q}

R e # | 7 6
A={f:V = Q| f, Qg qrmw &}

A B = {f € A| f(1) = 0} B 7= oA § H T
1. ¢ f € B,ad dimker f = 3
2, dimB =3
3, dimA =4
4. I f € A, a9 f 1 9fafsa wen-fam Q-afew amfs 3|

fM
52
:A3
:A4

Multiple Response

i Let A, B be 2 x 2 matrices with real entries, and M = AB — BA. Let 5 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,.
areiforeh STfEl aet 2 x 2 H1eqg A Fo1 B W fo=R L, Qe 9 foh M = AB — BA®I 2 x 2 TcdWh
HTE H [, 8 TT&iaa ahar ) 7 e & 9 9 § STawasha; 96 87
1. afE Ader B 3uit-Besar 2, @ R w M fsoiia 3
2. AR R T A 7o B fasuifiz 2, 950 R ® M fosoifia 21
3. A R A o B faeoiHia &, @ t|n \ € R @t M = AL, 7l
4. TET\ € RETATR M2 = M, &1
Ay
1

A2 5

2
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A3
3
Mg
4
Multiple Response
74 704154
Let M,(R) denote the R-vector space of 2 x 2 matrices with real entries. Let
1 2 ~1 0
A:(U 3) and B:(l 5).
Define a linear transformation 7' : M(R) — M>(R) by T(X) = AX B, where B' denotes
the transpose of the matrix B. Which of the following statements are true?
1. det(7T) = 225
2. det(T) = —225
3. Trace (T') = 16
4. Trace (T) = —16
e RIS aTet 2 x 2 STeggl  R-afer gy A My (R) & Frefiva ) o i
1 2 -1 0
A_((} 3) o B_(1 ))
e TR T 0 My(R) — Ma(R) & T(X) = AX B g/ ufeaiva =, el B % A1 uiad i B' ¥
g Fad s desna e ©
1. det(T) =225
2. det(T) = —225
3. Trace (T) =16
4. Trace (T) = —16
A
1
A2
2
A s
3
My
4

Multiple Response
75 704155
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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 VN W = {0}.
2. There exists a subspace W of C" such that T(W) € W, C" = V+W and VNW = {0}.

3. Suppose that there exists a positive integer & such that 7* is the identity map. Then
there exists a subspace W of C* such that T(W) C W, C* = V+W and VNI = {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 7" is the identity
map.

ek Uik . > 2 % forg, C¥figes ®9ieror 77 C" — C" W forem sl A T C 1 3uedfs V g0 9 8
6 (V) C V21 el 8 8 9 ¥ STavTshd: 90 87

I CrHiam3mEaE W esRarmC = V+ WanvVn W = {0} 3
2. CrFr g SUEHE W IR e E T(W) C W, C' =V +Wanm vV nW = {0} =

3. A foh SFTeHe: qUITeh & 39 SRR @ Foh 77 eawe ®9iaeer 2| aa C 31 IS STamiE 1V 36 Yo &l 76
TW)CW,Cr=V +WanVnWw ={0}2

4. R TE Cr g e T W @R FF (W) C W, Ch =V +WamV N = {0} =
S RIS UET GTeHeh qUTieh / BT forereh fefq 7% qegeh &iaeo 21l

5\1
A2
A3
fA4

Multiple Response
76 704156

Let

0

0
a=11 o0 00
0 1

and B =

o o =
o 2 o O v

Which of the following statements are true?

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
(B

4. Neither A nor B is diagonalizable over C.
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o
tH
A=11 0 0 aar B = )
010 0100
00 01
AR TR g g 22

1. RWAMT A qer B faeoiia &)

2. CW A foepoia 2 uig R W 72|

3. RWAH A RIS B fompoifia &, aig C W ami A qn B feiia g
4, CRAE ARTE B oo )

: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('r‘) 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 W.
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SR [0, 7] W ATETere W e e et ohl R-afeer aniy st V 8 Hids L, o 3 e STt e o

(fi9) = ]Oﬁ f(z)g(z) da.

7 R S = {sin(z), cos(z), sin?(x), cos®(z)} 2q, S g ST VV 6 suwaf® W &1 fm soei 6 & o
R Ry

1. W =T U= 31eR S 2

2. VW o1 U SEHT Sifereh 3TTEm S 2

3. W f,g € SEM® (f,9) = 0N

4. WV o1 1 ST wiforen 311ar S 7 fifea 21

:A 1
A2
5\3
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
¢
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*.
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4 x 4 oATeHeR- T2 Sreferes TRl STeqE A, T STedfesh €@ . b, ¢, d, % T, = 5 x 5 Segp W

[EELEERY
O‘a, b ¢ d
a
B=1| b A
C
d

e ot B & 9§ STravaed: 3o 8
1. W& IRE (a, b, ¢, d) € R* & AT det(B) > 07
2. W (a, b, ¢, d) € R Frawe, o faw det (B) > 021, s+a 2
3. W (a, b, ¢, d) € R*&F AT det(B) < 0 &M
4. W (a,b, c,d) € R & v, f5es e det (B) < 081, 3 21

Ay
1
A2
2
A
3
Mg
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. fis bounded.

4. f has either poles or essential singularities at —1 and 1.
qHfE f: C\ {—1,1} — C T Gan St wem e s o ageed {2 € C: [z — 1] < 1} H#E AW
T aar e R FeAi A e d v @

1. f3meR2

2. fht—1 7 1 W A fafemam &

3. fufEg Rl

4. f% —1 U 1 AT g 8 A1 A i 2

Ay
1
A2
2
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A3 3

3

Ay

4

Multiple Response

80 704160
Let P(z) be anon-constant polynomial over C. Given R > 0,let Sp = {# € C : |P(2)| < R}.
Which of the following statements are true?
1. Sp is an open subset of C.
2. Sgis a bounded subset of C.
3. |P(z)| = R for every z on the boundary of Sx.
4. Every connected component of Sy contains a zero of P(z).
T 5 C W P(2) s agme 8l f & R > 0% o, 7 % Sp = {2 € C : |P(2)| < R} 21 Fra sheri
4 HH Y E 82
1. Ca1 S, Foea svem== 2l
2. CH Sy THES 3T6T==4 2
3. Sp i ufEir Wy - & faw | P(2)| = R3m
4. Sp % JcAF Helg-HaTd 7 P(z) 1 0 1A fAfed 2
A
1
222
2
M3
3

A4

Multiple Response
81 704161

LetdiscD = {z € C: |z| < 1} and f be a holomorphic function on ID 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~'/* forall z € D\ {0}.

4. There exists a nonzero constant ¢ and a positive integer n such that f(z) = cz"e™V/*
forall z e D\ {0}.
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HH fob fafheri D = {2 € C : |2| < 1} W UE1 et Ber & fowsk fg D\ {0} W weH g(z) =
ell2f(z) ufEg R P P F G I T T 82

I. £(0)=0
2. wff » e DF AT f(2) =0
3. UHT YR SR cBmM R et 2 € D\ {0} A€ f(2) = ce /= B

4, @TY@HTWC,W@TWWnEHW?ﬁ,ﬁFWz € D\ {0} %%ﬂlf{z) = ¢ze /%
2l

Al
:A2
A3
fx4

Multiple Response
82 704162

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. f'(0) = f7(0) = f"(0) =0

3. There is an entire function g : C — C such that f(z) = g(z?) forall z € C.

4. f is necessarily a constant function.
T fFew e afim wem f: C —» CmmaRefradt 2 € CHfU f(2) = f(iz) 81 FawemiHa
FHTEHAE ?

1. @ff 2z € CHIAT f(2) = f(—2)

2. f(0)=f"(0) = f"(0)=0

3. THHEA PR e g : C — Cyaysram feadt 2 € CHfoaw f(2) = g(24)

4. f TR 3T Fe
Al
A2
A3

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 (¢ be a finite group and S a subset of GG with |S| > @ Then {ab:a,b € S} =G.

3. The polynomial ring Rz, ..., x,] 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.

frasid R o @
. AT (- 1 a¥f) guitest o > 3 % fogam 2

2. W % G ok el we R e G sreeaa SR e R |S| > Clanaa {ab o, b e S} =G
Gl

3. 9g98 Al Rlzy, ..., z,] T qorient n > 1% fow e s =1
4. [0,1] 8 R W &ad wei & ge C([0, 1)) ®, sweg= {f € C([0,1]) : f(1/2) = 0} T
HUEIERIRS
.Al
{%2
{\3

A4

Multiple Response
84 704164
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set
{se 8§

s < n}.

Let X be a subset of the set of positive integers such that lim

=00 1
8

the following statements are true?

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

00 Tt
X:(n
2. lim infl—"—@ >0foralll <i<8&.
n—roo n
3. limsupM > 1/8 forsome 1 < i < 8.
n—oo mn

X;
4. 11111b11p| ()| <1/8foralll < <8.
n

=40

frefua a2
{s€ S |s<n}

A o wft e qUiient o W T ST X?;‘HEIEEH%P? lim

=20 T

i=1

qHIg?
| @l < i< 8% R lim )]

n—oo n

T FTfedea 2

2 ‘G‘iﬁl<g<8a§ﬁmllmmfl){( n)| > 0%

T—HO0 5

3. fReft 1 < i < 8 FfAUlimsup |XE ) >1/8%

=00

4, H‘lﬁ1<g<8aw‘ﬁ*|'Qllmbup|X( gl < 1/8%
n

=00
f\l
fAZ
fA3
:A4

4

Multiple Response
85 704165
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For a positive integer n and a subset S of the set of positive integers, let S(n) denote the

X(m)| _

1. Assume that

there exist pairwise disjoint subsets X, Xs...., X5 of X such that U X; = X. Which of

i=1

ferelt erTenter qUIep o, o @ft eTCHR qUTTehT o Aol o Suad== S % forg, 7 f% S (n) e s =t

XN _ ) i x %

A SEIH STaH = X, X, . . .,XSWWWW%%UX; = X R a= e et g g e
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Let R be a nonzero ring with unity such that 7* = r for all € 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 3ehrs are v e ser B e avdt r € R fgr? = r I M s d g s g wea € 2
1. Rt ot qorfefier s =7t grm)
2. ot r € R&faUr = —r BRI
3. R ek It STvTST Uil 3 )
4. R T SHISET S ST 1999 2

{%1
A2
5\3
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 z € G such that 2" = 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 oI fovTsd 81 ST 8 Afe T y € G a1 Tedieh HHATeHsh qUTTeh n o6 Fole 15 Wel & € @ foeim R
2" = y B e wE § @ e 4 frsa 82

1. TTEIROT 0T o 1 Q

2. AR EH w8 C \ {0}
3. 5T T =i TE

4. A W S

Al
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A2
A3

Ad

4

Multiple Response
87 704167

Let f € R[] 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?

1. 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 «™ = 0 for some m > 1.

aH o f € R[z] -3 TR STl sguel Py, Py, . .. P, FTOF%A 8, Siel n > 2 81 a0

R[z] § f g0 St Torstrarett At ( f ) & fsfe st et shereit & & o & weg 22
L. Rlz]/(f) w &2
2. Rlz]/(f) it fomr < R-wfewr awfe 2
3. R[z]/(f) W& &t s diem A 2, S ar R a1 C 3 qearsh )

4. ﬁéﬁﬁmwmu = R[;r]/(f)ﬁmﬁ%ﬁ%@m > 1 & g oy = UWW
Rl

{\1
fAZ
fA3
‘A4

Multiple Response
88 704168
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Consider the polynomial f(z) = 2" —1 over F5, where F; 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. Sisa cyclic group.

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

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

4. S has 81 elements.
afer STaEEl ATt & Fs Wagas f(z) = 220% — 1 3d 8 7F f S & F; & et Sisfia g 0 f ot
el o1 wHee g T el | W R W e e 82

1. S U =i 9E 2

2. S (2025) T &, STET (p HTIT (o-Feld I (&I T 2

3. S (2025) S &, STET 0 AT -t hl &I L 2l

4, S% 81 FFHE T

fM
52
:A3
‘A4

Multiple Response
89 704169

Define a topology 7 on R as follows: a subset I of R is in the topology 7 if and only if
J =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, 1) is Hausdorff.

R W wiftufoeht - 5o e afonfia w4 R %1 srag=ay U wiftafesft - daft s pea aft 8, ok U = 0 =
A0 € U Bl 1 el 3 8 &6 & #cd 82

L. (R, 7) 5 geft sfoi sremstt &1 ey 999 2|

2. TR IS e p % g, (R, 7) §w== {0, \/p} ¥ 2
3. (R, 7)® [0, 1] ©&d 2l

4. (R, 7) TERE B
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Al
A2
fx3
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.
o+ o A, B, C wiftafas aufdai sa v 76 A, B awedt g, C Frsuemfy BRaur B = C 219 &
C, At uemf® W o guedt 2| 1 i § 9 8 oo &2

|. Tufy= B, W, C ausdt 8|

2. guisEi B, W, C gasdt 8

3. afe C deq &, 99 A, B, C g9&dl 8

4. afe Agag g, 99 B O C Heg 8l

{\1
A2
A3
fA4

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

12, fr [
ﬁ +5% +6y =sin (e7), 2> 0.

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

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

07 STEmETdT AT STaehel WHIRWT (ODE) W foam &1

d*>y  _dy
—= +5—= 46y =sin (e ™), z > 0.
da? T Par T (<)

T e g d o &
1. ODE 3T &% a1 (0, oo) T IieTg 2
2. ODE 3T IS THTHM WET 8T ST (0, o0 ) T A9fsE 2
3. ODE 3T Y&k 514 (0, 00) T 3INES &l

4. ODE 1 Jcie GHTeT I %! Y4 811 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

do _
dt
dy

di
z(0) = 1, y(0) =1,

x — de™ 2ty

1

— 62.’.33 —,

then which of the following statements are true?

1 tlim t2x(t)y(t) =0
—r00

2. 2()=0,y4(3) =0
3.z(3)=0,4(1)=0
4. lim t=2z(t)y(t) = 2

afg o = x(t), y = y(t) et e o e o6 e 8

(2—: =z —de %y
% — ¥y —y
z(0) =1, y(0) =1
a9 o 8 & 9 9 e e 8
. E&t—?x(t)y(ﬂ =10

2. 2(1) =0,y (3) =0
3.2(3)=0,y41)=0
4. lim ¢2z(t)y(t) = 2
t—00
Al
A2
A3
Ad

4

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

d A
£:y5+-y4+y3+'yz+y+1s y(0)=1b

defined on its maximal interval of existence I;. 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 y, 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 o € (—o0,0) such that for every b € R with b < «, the solution y; is
bounded below on 7,

foret oft b € R TAQ g, = (o) T sifiyer wimr T =t Tan Srfgc i a8

d e v
d_fszy5+y‘*+y"‘+-y2+y+1- y(0) =b

I 36 Afded o 3fearss e [, W afenfya ) ad i weei 8 § FH 8 g 82
1. T a € (0,00) T ARTA T IFR R F IR b € RAM b > o F o€, goeam 4, 7, IR

gfEg R
2. fFdt a € (0,00) FTSRAA T IFR S THF IR b € RAAb > o % foae, @wmem o, I, | =
uftars 2
3. o € (—o0,0) T Afaa IR 2 TE UE b € R b < a & for, wmme™ g, 7, W 3uft
uftEg 2
4. Tt @ € (—o0,0) F ARGE S IFR T FF T=F b € RAATD < o & {oIQ, G19H g, [, W=
gfterg 2
Al
1
A2
2
A3
3

A4

Multiple Response
94 704174
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Let u = u(z, y) be the solution of the boundary value problem

2y H*u
52 T P =0, (z,y) € (0,1) x (0,1),
u(z,0) = €%, u(z, 1) = ¢, 2 € 0, 1],

u(0,y) = cos(my) + sin(wy), y € [0,1],

u(l,y) = e (cos(my) + bm(’n’y)), y € [0,1].

Then there exists a point (zg, yo) € (0,1) x (0, 1) such that

\/_

(i'o Yo

)=
2. u(Zo, Yo) =
3. u(zo, o) =

)=

4. u(zo, Yo

T 156w = w(x, y) T afedior o guen = e 2

2'&5 2'{,{
g_ g > =0, (z,y) € (0,1) x (0,1),
u(z,0) = ™, u(z,1) = —e™, z € [0, 1],

u(0,y) = cos(my) + sin(ny), y € [0,1],
u(1,y) = €™ (cos(ry) +sin(ry)), y € [0,1].

aaqaﬁ%r—c:\j(mo:yu) € (0.1) x (0, 1) T@T R TR
u(wo,y0) = V2€"

2. u({xp,yp) = €7

(
(

. w(zo,40) = —1
(

W

m

4. u(zg,yp) = —e
Al
A2
A3
A4

Multiple Response
95 704175
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Let u = u(x, ) be the solution of the initial-boundary value problem

Ou  O*u
5 = 3 (z,t) € (0,1) x (0, 00),

u(z,0) = 4x(1 — z), x € [0, 1],
W) =l il =00 =10

Then which of the following statements are true?

1. lim u(z,f) =0forallz € (0,1)

=0
2. u(z,t) =u(l —z,t)forallz € (0,1),t >0
3. [, (u(x,t))” du is a non-increasing function of ¢

T f))g
4. [} (u(z,t))? du is a non-decreasing function of ¢

" 1% 1 = u(x, t) P I A e o g @

ou  J*u
a = @} (;'13, f‘;) = (0 1) X (01 OO):

w(z,0) =4z(1 —=z), z € [0,1],

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

GERCLE ESEIR R e ar ke ks b
1. otz € (0, 1)%!?%1?}311 w(z,t) = 08Il
2. @tz € (0,1)FfWt > 0u(z, t) = u(l — z,1)
% fol (u(e, t))zd:r;,taﬁraqa%fmqw%

4. [ (w(z,t))” da, t 1 STETEHH FoH &

Al
fxz
A3
A4

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

xp+-h

/ f(@)dx = A (f(x0) + flzo + h)) +ph*(f'(m0) + (w0 + h))

T

is exact for all polynomials of degree as high as possible, then

1. 2A+24p=0
2. TA—12p=4
3. 2A+24p=-3
4. TA—=12p=11

afe A € RA¥Tp € R 30 TR & Toh &ohe -

xg+h
f f(x)dz = M (f(z0) + f(xo + h)) + ph® (f"(w0) + f"(z0 + 1))
a1fre & 1fres |1 & SIgual o fore e 2, a9
1. 2A+24p =0
2. TA—12p =4

3. 2A+24p= -3

4, TA—12p =11
{\1
§A2
53
‘A4

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(z) 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)+g(3) =50
2. 2f(5) —g(3) =4
3. f(1)+g(3) =50
4. f(5)+g(3) =74

f () iferch & sifRres T 2 b1 T g & S P il b i e 2
(~1,2), (0,1), and (1,2).
g(x) 3iferes & sferes e 3 b1 YT wgue & R £ () + g() P svienet ) siadRng war &
(-1,2), (0,1), (1,2), @ (2,17),
ddl
1. f(5)+g(3) =50
2. 2f(5) —g(3) =4
3. f(1) + g(3) = 50
4. £(5)+g(3) = T4

Multiple Response
98 1704178
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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

minimize /i = [ (/)" ~ 30/
subject E[]0 y(0) =0, y(1) =b.
Then which of the following statements are true?
1. S(2) has exactly two elements
2. S(%) has exactly one element
3. 5(2) is empty
4. 5(3)

S(3) has exactly two elements

forelt Wt b € R o for fony forermor s & avft uh i aret wifsd =rAen! < a=ed =1 .S (b) & fefi =i

minimize J[y] = | /0 1 (W) = 3(¢)?) da,
e y(0) =0, y(1) = b.
e et T 8 & i O T
1. S(2) % FuTae: aF 1ead &

2. S(1) % gedud: v saTa 8
(

{\1
§A2
.A3
‘A4

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 ° -
Jly] = / [(v) + ()] de.
J =1
Define ||y||« := | EI[I‘ x ly(z)| for every y € S and let By(p,e) :={y €S : ||y — vl < €},

Ml

Bi(p.€) i={y €S : ||y — ¢ll + I/ — ¢'|loc < £}. Then which of the following statements
are true?

1. p(z) =2z + 1 forevery x € [—1,1]

m
—

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

m
—

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

(m
——

. There exists £ > 0 such that .7[y] < J[g] for every y € Bi(¢,

o wfvama o
S:={yeC[-L1] : y(-1) = -1, y(1) =3}.

A o o et J S — R 1= & S e g fear man &

1
Iy = /_ [(v)® + ()] da.

1
TAEHy € S H |y 1= S, ly(z)| B afAa ®E, T By(p,€) :={v €S : |ly — ¢lloo <€},
Bi(p,e) ={y €S : |ly— ¢l + | — ¢||oc < e} T FFRITATTETTE
. Y&z € [—1, 1) Ffaup(z) = 22 + 18

2. FEe > 0FWIFR R B ITF ¢y € By(p, ) F AT J[y] > J[o] BAN

3. ®Ee > 0IBN R B I—F y € By(p,¢) F AU [y] > J[o] BO

4. FEe > 0WMIFRE R TR y € By (p,e) Faw Jy] < J[g] g
Al
1
A2
2
A
3
My
4

Multiple Response
100704180
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The integral equation
w(z) = f(z)+ — / sin(z — t)u(t)dt
0

has a unique solution if

1. f(x) = cosa
2. f(z) = cosbx
& Sl =siny
4. f(x) =sinbz
TR GHIHT 5 p
u(z) = f(z) + —/ sin(x — t)u(t)dt
T Jo
o1 SAfgeiter quTe € afe
1. f(z) =cosz
2, flg)=reushg
3, flz] =sing
4. f(z) = sinbzx
Ay
1
A2
2
A3
3
Mg
4
Multiple Response

101704181
If u is the solution of the Volterra integral equation

*3+sinz

u(z) =3 +sinz+ -A mu(f) dt,
then
1. u(Z) =de?
2. u(mw) =3€™
3. u(—m)=4e"
4. u(—%)=4e"
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IS o FH eI AuTRe FHISHT 1 HHTIH &
3+ sinx
u(z) =3 +sinz ST (t)
u(x) + sin x +/0 3+sintu( ) dt,
GEI
L. u(3) =4e?
2. u(m) = 3e™
3. u(—mw) =4e™ "
4. u(—5) = 4e”
Al
1
A2
2
A
3
Ay
4

Multiple Response
102704182

Consider the system of two particles with total kinetic energy
: _5‘2 242 TS
T—a;:. + 1°6° + 2120 cos 0,

and Lagrangian }
L= %ﬁ + 1207 + 206 cos 0 + 24l cos 0,

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 (|| < 1) is

o
[N R 5
-

59

k2

-
—

L
2| T
-

e
|

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

82/98



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

o1 o Toh &1 2RIl ok ToeRT 2T e Tiferst St
T = g;i? + 1262 + 2140 cos b,

qAT SAUT-A1 .
- %g:’ + 1267 + 2136 cos 6 + 2gl cos 0,

2, STl x,  SATIehIshid FHawTieh, 9T ¢, [ S-TeHe 3T=R 2| e 379 dieM (|0| < 1) aret fsrmr <t = ferem

L4

Y TR T 2

=
[UNR 3]

g
[

Gt
Kl

o
—

b
B
|

" o9
"V
Al
1
A2
2
3

A4

Multiple Response
103/704183

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
surelyas n — oo .

3. If S P|X, — X| > 4] < oo forall é§ > 0, then X,, converges to X almost surely as

n=1

4. If X, converges to X in distribution as n — oc, and X is a constant with probability
1, then X, converges to X in probability as n — oo .
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T foh Argfeeep =il 1 SR { X, ), T TGk =X X ek &1 iiekar qafl # uftwifyd & o e ot
HYHT YT

|, 3R X, G X o ANERE ST n — oo @l X, MA@ § X sl ABERA ST — oo
2. X, WisFar i X T AN 2 a n — oo, A X, 99999 X HI ANMTRT ST n — 00

3. gfeasdfi§ > 0% fau io: P[| X, — X| > 8] < oo, d& X,, A9 X 1 AINMT T TT n — o0

=1

4, afe X, s T X bt IRmEfa S n — oo, T97T X o1=1 2 fSrweht wifeesar 1 €, a9 X, mifemar § X
a?raﬁmﬁa%aan — 00

Al
A2
:A3
A4

Multiple Response
104/704184

Let {( X4, 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<oo

flz,y)= {

0 otherwise.

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

set
{1k GR = 1y By ;¥ Y Z2)-

Then, which of the following statements are true?
J’\"rn =t} . s
1 5, converges to e~* with probability one.
2. N, converges to e~? in probability.
*"\'r-n. 3 i o ;
3. — converges to 3e~* in distribution.

N, — 3ne™? N : A
4. ————— converges in distribution to a normal random variable with mean zero

Van

and variance e % (1 — 3e7?).
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a6 {( Xy, Yi) b, S0 US HEUTEEEG: S (i.d.) ATgieseh afest =i 3isrd 8 IS arr wer
EEERTSE]

eV AGD<z<y<oo
flz,y)= 2
) HTYT

Bn=1,223, .. *fqcdE e N, = aghes ote St e ez § sedr 6 @en fefia sware:

B b= T teXs & 2k

R Y A T
L %aac—zﬁaﬁmasﬁﬁm@%

2. N, uifrerar § e—2 =1 srfiafa 2

3. Nn e 3¢ 2 ot @i R
1

7

g, D ;’”E_2 i 1 U8 ST AT een =R Ut ST @ forerehr oo Y fareur 2 (1 — 3¢72)
2l "
AL
1
°
2
A
3
My
4

Multiple Response
105704185

Consider the Markov chain with state space {0, 1, 2} and the transition probability matrix
P given by

=
I

N R TSL R

L e s B T

(e N e

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

following statements are true?

3
LB
00 4
39

2. P —
107 64

€

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

4. State 1 is transient.
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ST Eaiy {0, 1, 2} Sl THT dishia S o fSreshT Sspor STkl H1ege

1 1
03 3
—[2 o9 1
P=13 0 3
31
440

diami e P = ((PSY) e somr sifeman s 1 s s 81, ey s 3 @ i e

87
‘ 3
LB ==
00 4
s 89

3. #EE o TTET 2 F T 1 Teel ke %%l

4. 1L | ik 2
Al
1
=
2
A
3
Ay
4
Multiple Response
106704186
Let X1, Xs,.... X, (n > 3) be arandom sample from a population with absolutely contin-

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

1. Y; follows gamma distribution with £(Y3) = 2.
2. E(Y3,) > 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) e dda s sed werd F(-) arel gty d argise gfiest 8w
HE-IREIT Xy < Xop < o0 < Xpon < - < X 8l7 = 2,3F RUY,,, = nF (X,.,) gionfa
H A 5 = 2, 3w AU Y, sie § angfeas =Y, it AhmEia 8, 9 n — oo Bl 9, Fr st 5 o &

U He 87

L. Y, TTAT-sfed o1 STgaet e & forees frg £(Y,) = 221

2. E(Y3,) = 39dn — oo

3. Y Slier siz oh SAET il ¢ foresh o £ (Y5) = 1

4. Yy, ffe1-sie 1 SATE T o, ek yree 2 den — 19
fAl
.AZ
=
A4

Multiple Response
107/704187

Let X be a random variable with probability density function
1

f(.'f.-') = m, T e R.

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

: 1
1. E(Z™) = —— forallmeN
m+1
2. E(®1(Z)) = 0, where ©(-) is the cumulative distribution function of standard nor-
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 R ; =1
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o1+ for X argfesr = @ fSreeht urfRierdr sea wer

B 1
T
g1Afl Z = L + Ltan~!(X) B, a9 (1 shereti H O 9§ Eed 87

flx) reR

1
m-+1

1. @ftm e N T B(27) =

2. B(®7YZ)) = 0, 5=t (-) A ST AgFeaeh =X 1 do=it s Fer 2l

3. 0T Z a9 2l

4. afe 7, qoN Z, w7 ud geuEEe: sfed agfees = (iid.) € s s Z F e e € 9w

ZiZﬁ-ZQ%
2
1
A2
2
3
M
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 = é, and Z, follows Poisson distribution with

mean 1. Consider the following system of equations with three variables z,, 2, and z3:

T3 — 28 +x3.=1
2I1—5I2+2I;g=2

I —l—Q;Ig + Z]I3 = ZQ.

Then, the probability that the given system of equations has infinite number of solutions

equals

1. et

2
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qH T 7, q91 Z, & 6 Sread ATgieoh w1 §6 YR & (5 Z; Toei n = 2 q° p = 1 =7l fgue sz 1
STTET AT 8, TAT Z, AT 1 AT ST S T STTE0T @l o A = 21, 2 AT ;gmﬁ‘fﬂﬁﬁuﬁ%ﬁﬁm
fir W R R

xry — 233'2 + &3 = 1
211 — dx9 + 2153 = 2
Ly 23?2 i Z]il?g = ZQ.

T, gt hi & it yonrelt § 3wt § g 2 st urfesdr, e & swe g

1. e
o1
2, —
2
(_3_1
3, —
4
E’.ml
4
12
Al
1
A2
2
A
3
Ay
4
Multiple Response
109 704189
Let X, X5, ..., X3 be independent and identically distributed (i.i.d.) Poisson(f) random
variables, where > 0. Then, which of the following statements are true?
1. (325, Xi)(X2, X,) is an unbiased estimator of 4862 .
&% L S5~ X, is method of moments estimator of .
3. There does not exist any unbiased estimator of e~ .
4. (X7, 30 X, 3720 X,) is a sufficient statistic for 6.
AR X, Xy, ..., Xy S0 deremaHa: sifed (i.i.d.) @i (0) Tghess ot e, sef ¢ > 081 @, e syt
oY HIH A T 87
L 48023 (30, X)(3012 5 X)) Uoh ST ATeheteh 21
2. 6 %1 et faftr st L ST0% X R
¢ 70 T FTE AT AThHA Tl 2
4. 0F T (X7, 30 X, 3002 X)) o vt witewtst @)

Al
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A2
A3

Ad

4

Multiple Response
110 704190

Let X, X», X3 be a random sample from Uniform[0, 8] distribution, # > 0. Consider the
likelihood ratio test of size 0.001 for testing H, : ¢ = 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{X;, Xy, X3} is 0.1, then Hj is rejected.

4, The power of the testat = 0.3is 1.
7 & X1, X, X3 Se-Uniform|0, 0] & argfeas fiaet 8, S&T 0 > 081 H, : 0 # 3 % fowg waw
Hy : 0 = 3% fo7e 3119 0.001 3 gwifarar siord wder o« faem ) 7o, Fe s § d am a8

1. af max{ X1, Xy, X3} #1909 3.1 8, 79 H, fruga 21

2. A max{X;, Xy, X3} #1AA 1.3 &, 990 H,, fwepa 21

3. A max{ X, Xy, X3} HI19H 0.1 8,99 H, a2l

4. 6 = 0.3 9T iegor T 7E 1 2

fAl
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~ ify >4
218) = =
Jz1) {U otherwise,

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

1. (X — 21In5, X{y)) is a 97% confidence interval for 6 .
2. (Xay— 2In5, X)) is a 96% confidence interval for § .
3. (X — 20, X(y) is a 95% confidence interval for 6 .
4. (Xpy—1In20, X)) is a 96% confidence interval for 6 .

qH X, Xo, ..., X, T mifRerar seee e el sREmaieRl ST 4 aigiae Tioest &

e~ Ffep >0
f(z|0) = {0 —

EEAS RWW%I?&XU) = min {X;, Xs, ..., X.n_},aaﬁmmﬁﬁ@faﬁ:rﬁwﬁ?

1. 0% faw 97% feramerar staua (Xo) — 215, X)) @

2. 0% AT 96% farvamear st (X gy — 215, X)) 2

3. 0% fore 95% feramerar sfauet (X ) — £1In20, X)) &l

4. 0% forg 96% fervameaar staUet (X (p) — L1 1n20, X)) B
A
1
M2
2
M
3
M
4

Multiple Response
112704192
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Let X;, X», ..., X, be a random sample of size n from U(6, § + 1) distribution, where
6 € 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 Hmy oo Ee(j;,,) =fforalld e R.
3. T, is a consistent estimator of # .

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

TR TR X, Xs, ..., X, S U0, 0+ 1) & ST 1, 61 A15 ek Tiest 2, i 0 e R o191 W 21 afe
T,=min{Xy, X5, ..., Xp,},n=1,2,..., ae R s g E A g &2

1. 0% IS ATk T), Bl
2. @t # € R&feae lim,, o Ey(T,) =106
3. O %1 AT SR T, 2

4. 0= Al 3mepets max{ X, X,,..., X, } B
fM
fAZ
‘A3

A4

4

Multiple Response
113704193

Let X;. X5, X3 be arandom sample of size 3 from an absolutely continuous distribution
that is symmetric about 0. For i = 1, 2, 3, let R; denote the rank of | X;| among | X |, | Xs|
and | X;|. If

3
It= %, B

i=1, X;>0

is the Willcoxon signed-rank statistic, then which of the following statements are true?
1. P(T+=3) ==

2 VariT't = ;

3. P(T+>3) =

L= ool

4. P(T+>4)=
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" 6 X, Xy, X, fordt Frtera: daa wem & 31w 3 =1 aigfeas ufaesf 8 S fe 0 % g aafie 81 o

3
™= 3 K
i=1, X;>0

oo fafga-aife gieds &, sa i st d g s e w27

1
L P(T*=3)=

5
3 Pl = 5
1
4, P(T* >4)= 5
Al
1
A2 5
2
A3 3
3
Ay
4
Multiple Response
114 704194
Let X;, X»,.... X, be a random sample from N(#, 1) distribution, where ¢ € R is un-

known. Let §,, be the Bayes estimator of ¢, under the squared error loss function L(6, a) =
(a—6)?, a,8 € R and the prior distribution N(1,2). If —lﬁ [(2n 4+ 1)d,, — 1 — 2n6] converges

in distribution to a random variable Z, as n — oo, then which of the following statements
are true?

1. 6, & #,asn — oo, forall# € R

2. Z follows normal distribution.

3. B(Z%) =48
4. B(Z%) =1

a6 X, X, .., X, ST N(60,1) ¥ u agfess ufted 8, et 0 € R 39 21 "7 6 6, affa
R e e L(0,a) = (a — 0), a,0 € RaGE s N(1,2) & 31, 0 T 9 3Tehersh 2l afe
%[(211-+1)d,1—l—QnQ]EiE?ﬁmqf%ﬁﬁﬂTZaﬁaﬁHﬁ?r%Wﬂ. — oo, @ I weAT 4 B ©
T2

1. oft ¢ R&fem s, Bosan = oo

2. Z TAMI S 1 TTE0T LT 2

LS

. B(Z%) =48

I

s BB Y=
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Al
A2
:A3
A4

Multiple Response
115704195

Consider a linear model
Y'; 2,51 +_32+"'—|—;3;{-|—Ef_, 1<i<n,

where errors ¢;’s are uncorrelated with zero mean and finite variance o2 > 0. Let ,@.3- be the
best linear unbiased estimator (BLUE) of 4;, ¢ = 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;) = o2

4. Yy — Y, is the BLUE of 35 .

e ifgs ded w e =t
Yi=/+8+--+8i+e 1<i<n,

STET AT ¢;°s STHGE T & T o1 HTe ¥ 7T 58T o2 > ) wfefi &1 9 R 3, o 2ies W smfira
3% (BLUE) 8;, i = 1,2, ... .n 81 a9, T sl 6 ¥ & 8 9er 8

|, ot SrafSTsel T AT ged: SFTee 21 Y Tk 1 21
2. T3F 5;, 1 < i < n oo, WRge smfma smerernt i w3 2
3. Var(8y) = o2

4. B3 HBLUE Y3 — Y, Bl
fM
:A2
{%3
{\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 6% and 63y ;, respectively, be the mean squares residuals and the maximum
likelihood estimator of o2. Then, which of the following statements are true?

1. MSE(6%;5) < MSE(62) if r =2,n = 12
2. Var(62g) > Var(62)if2<r<n-—2,n> 12
3. Var(63gg) < Var(6?)if 1<r<n-2,n>3

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

T sk g died Vo= X3 + ¢ W fomm &t e r woenh § qen o siags 2 agfos 1
€ ~ N,(0,0%I,) a9 X & & IS Hfrepad 21| T80 I n & Toomes F1eLE H1 [, ¥ F&0d :1d €
FHTSRIV TOTioh! T TR <A a1 STohe 1S SR 3 8| 71 o 62 T 62, HART: STaTTse 37 oreay qen
o2 T ATRan HaTfaar STTeherss 8| a9, T el § 3 & O aer €7

l. MSE(62,;) < MSE(6%) afér =2,n =12

2. Var(62,;) > Var(6?) a2 <r<n—2,n > 12
3. Var(63,) < Var(¥)aR1<r<n—-2,n>3

4. MSE(62,;) > MSE(62)afd s = 7,n = 12
él
{\2
{\3

A4

4

Multiple Response
117704197

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

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

P (%1, X2) U2+ U 41
are true?

, then which of the following statements

1. The distribution of Z is symmetric about 0 .
2. B(Z?) =2
3. Var(Z?) =1

4, 7 and U are independent random variables.
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A for et femr sam agfesss wfawr (X, Xo) o/ E(X)) = 1, BE(X,) = 0, Var(X,) = 1,
Var(X,) = 1 o gegsy o 1 219 6 U 06 U(0, 1) Igfes =25 % (X, Xo) 8w 219k

e L L ERE RS
U2+U+1

1. Z s1deT (% arier guiid 2|

2. BE(Z%) =2

3. Var(Z?) =1
4. Z e U s angfss sl

Al
fxz
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 DCDUDCF
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 TessT w fmam sl Stat W, scires ol Yef¥ia od & 9T 378, IT=L i Je il g &

A C A B A B E
B DCDTUDTC F
EEF F G G G
o, A s d s e g &

1. TSt gfora 1ot sermeh fesmeH

2. fesmsa deg At 2

3. festrga fgemurd 21

4. feste gmfira )
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Al
1
A2
2
A
3
Ay
4
Multiple Response
119 704199
Let X; and X, be random variables having absolutely continuous distribution functions.
Let A;(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(X;>1)
2. P(X;>1)<P(X2> 1)
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{ X, X5} .
" foh X o X, b ddd ded wal arel agfss = 8w o6 X, @ = 1,2 %1 Hehe B hy(1) §
fefmiaRoftt c RFTAUL (L) < ho(t) B, Wi FRi g IR I T &
E Pi(Ky 5 1) 2P 6D
2. P(X:1>1)<P(Xy> 1)
3. B(X)) > E(X,) 91d fo ST Seamsmait ot sificed 8l
4. h(t) = h(t) + ha(t), t € R, aQgREF Y = min{ X, X, I e %o 2
Al
1
A2 5
2
A
3
Ay
4

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

T+ T+ 223 <O

2r1 —3x3 =1

To+ a3 <0

1> 0,20 >0, z3 > 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.

YT A

P= T+ s
& arfereRattester o fae afase & arefia fomm =t

T+ a2+ 223 <9

201 —3x3 > 1

To+a3 <0
120,20 >0, 23 > 0.

e, e weEi 4w d g &2
1. 3509 T 4 B
2. THEEam fag (4, 1, 0) A
3. g5ZdH GHTHH 6 B
4. (3,0, 0) T =i =7 feig 21

Al
A2
A3

A4
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