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PREVIEW QUESTION BANK(Dual)

Module Name : MATHEMATICAL SCIENCES - 704
Exam Date : 28-Feb-2025 Batch : 09:00-12:00

I\Skr; Client I%u estion Question Body and Alternatives Marks

Objective Question
1 1

— AL TV L
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Objective Question
2 |2
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.

O

Ifg 8 pH aTel Siel &l 3l el (pH = 7) & H1Y 100 dR SRIeIT
(@fa) frar s ar 7

1. 3FAT &4 S
&riRr §ar W@

3T (vgge) 4 ST
AT STl (BT X)) §4 ST
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Objective Question

33
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

F ged H aRIT 9¥ 15 Bt [gt a agfeas (SHe) 39 & w@r = gl
gl faigat & @ goAl &1 gAeT aRF wwan o Rffe @l @ sag
ST T €72

105

455

30
210

bl

Al

A2

A3

A4

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
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e HIRFHT H v FATE (Alqerer) # 3 gRifFE d&ar 50 § aur
36 gefiey 0.1 wid wer g1 AR sadr dear (dgees) A Rrdih
(TFEAATIICT) gEfr g ar 10 € & a1 3R FATE (ATgerer) 1 Sarsar
TR T BT 2

51

82

136
156

L
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Objective Question

5 15
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)

100 T T T T T T T T T

80 O

(=1]
o

m
N/

Profit (million ¥)
N A
o o

Profit = 4T - 86
0 r=0.83
20—
20 22 24 26 28 30 32 34 36 38 40

T (°C)

1.  The sum of the squared values of differences between the observed and
expected values of temperature is the minimum.

2. 83% of the variation in profit is explained by the variation in temperature.

Rise in temperature causes profit to increase.

4. At 25°C, estimated profit is 14 million 2.

=
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A fow oo R # us ey # 3a aoHAT (T) TUT HEEHH F cgadrd H
gTeT 13 (Profit) & sl # 3R 373 ofiee TR AYs (7gaa# a9t Bf)
ganrr e &t axer Y@r @ g = | eafaf@a & @ e ey (shd)
I ARYT dR W @rer S @har 82 (A9 A wgdey qune (HIRE
FIfhRIvE) r &1 o = = &)

100

80 O

[=1]
o

Profit (million ¥)
N B
o o

Profit = 4T - 86
r=0.83

_20 I L Il I 1 I L L I
20 22 24 26 28 30 32 34 36 38 40

T (°C)

1. agAE & 9ffid vd gearid Al (3estes U vrAdEes dogpn) & d
IeRT & eliend A F1 AT ~gATH T

2. gred A & 83% faeRer arqE # gU famRer § ¥ g

3. dANAE # gef g A aoie & o A e g ¢

4. 25°C AI9ART TR AT orer X114 AT 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

el e
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AT FEATHT () F AT 71 g1 G gH 97 § TH TEIAT H ger ¢ ar
JEa 75 @ ST g1 98 &A1 #1497 87

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

1
A2 5

2
A3 3

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. S8IX

2. SEVEN

3. EIGHT

4. NINE

R v # @ & v 9 [{evew 740 St o s A A &7 & &Y

gifad T &
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

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

e S

U a1 FT S THd 20 FEus 3ufeud & & 06 U 39 F a1 g1y
Ao AT AT 14 & F TF g @ 7Ty AL AT 59 dow A gIUAF

@y A=) fr For wear geh

26
84
99
190
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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. ADBC
3. C,BAD
4. D,C,B,A

Pt fof@e st & Wl FOTHA Y Tl -
A: 3, B: g, C: 2™, D: Raee

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

1
A2 5

2

3
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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?
1 12%

2. 24%

3. 36%

4. 48%

TH MR g A Th AR (Fgfew) ded F ey w@r | afg g wr
AT died T Ao & GHE g al 999 F HAde (TegH) F 9T et
gfaera |ET @relr W|Am?

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

Al
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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

il e

afe # g RGar & 100 Hex "ot & geard afesl g& w7 60 Hiex =e] 3R
T aTT #3 F 150 AT 1 gt a7 F=d BT § a0 {3 15 O A Hg

rg fear & grme?
1o
2. IR
3. ofegH
4. giar
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1
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2
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Objective Question

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

TEST, EXAM @I EAST &I 1382, 2182 Td 1937 &13 feam aram § fohg Sl
a7 & gg 3 &# A 8 ar MATE e I @ I Far sreen?

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

A4

4

Objective Question

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

Booba By =

q gl S waer qdew F 3t @ € v AT e A vawr o &) se e
ﬁf&#2aﬁﬁmﬁﬁﬁfrmeﬁrm§waﬁﬁﬁﬁgmﬁ
T & gET AT I, qUT 3H FEU T 9H gl arel T TATdSRT A 34T
ay e (FE) B am@ar| a¥ 2022 # R A o 37 gy # gar A&7 orm
fFrafafEa # & sl Fua 3faada: oy a8t gar?

1. aﬁzozzﬁa#ésﬁwévrqﬁwﬁnﬁ‘nﬁaaﬁgam
a¥ 2022 # g o waer qdienm 7 echol & g3

a¥y 2024 & 39 @EUE O R S Tas A8 R
a¥ 2024 & @ TvUT ¥ R @ ofr St A8 e

el
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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

F o By o

Frank, Sam, Tom UG David U &8 # First (J4#H), Second (Eﬁ?ﬁ'ﬂ). Third
(@) aur Fourth (FH) Tt W 3w g sifarda: 368 w7 & aff) Faer
Tk I 3Hb AA F TAH IR TN glel oTell T4 91 g3 | A Tom el
TATA 9T 31T 3T Sam qﬁ?ﬁuwwaﬁwa’r

—

David &Y FA X o7
Frank @Y TAT 9T o1
David T& TUWT 9 o7
Sam Y TU 9 AT

> LN

Al
A2
§A3
A4

Objective Question

s 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 & FouarcAF & # PEfafRa # ¥ i @ v A FE @
(312 a=T 3M32) |

SONECON
CUGHUSTER
FATWOHUM
CAFIVENGUS

BN 2

Al
fxz
A3
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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?

1” 2"
3‘ | e
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A AT A ST g, F OEl F 40 g shafawra & gerar v g aur
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Objective Question

17 17
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
T 72

2. 36

32 "2

4. 6

3 1,2,3, 4,59 4 30 (BT51e) & et e afed & o @ § S
5 9FR & &F Twd F1S 3% ve ar ¥ 380+ Ad 3o 3R 3w 1, wég
3 2 F FE I 3T A

1. 72
2. 36
3. 12
4. B

Al
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4

4

Objective Question
18 18

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

@\

@) 54

fGU 91T =7 SEITA (Venn diagrams) & & &id @1 fAeafalf@ad &y« &

e T B2

it A B E
FS D, A AGE

ffﬁA,C%

ore

@ B A

Al

A2

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

GET IT ON
Google Play

12/98


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

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

A3

Ay

4

Objective Question

19 19
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 T+t 3[aT arell vs TR o A suF fOdF (srseiere) fr 3R A
AIZH U HHGIAAG FHBIT P FoAram IR0 AR 3WH 91G TR &7 aR
Holt (Teeel) 39 bR Higl I & wHefaarg FHanT Psger ae
TF| AW aR ASA F G GAF GA HST H AT w12 g2

1. 0.6253#r
2. 125@H
3. 253
4.  53AT
Al

1

2
A3

3
Ay

4

Objective Question

20 |20
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

Bl o

UF g Fr argd FEdr aerg 220 &, F aad & oera o oA & gy
gt Y oeTg Sige fr aerg & 215 JA¥E g ar Siad fr derg 21T gei?

2250
5
¥7.50
g10

RN =X
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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,...,738{1,2,...,10} I Ukehl W1 shl EEAT T &7

1. 107

10!
K

10!
)
4.7

f\l
A2
A3
{x4

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 o A, B, @1 C w=aa 8| e sq=aai H 4 a1 A\ (B \ O) % SRR 87

1. A\ B

2. (A\B)UC

3. A\ (BUCQ)

4. (A\B)U(ANC)

A4

Objective Question
23 704103

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

X

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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quIteRl n > 0 % fae, A1 o f,, @ [—1, 0] — R T grr aitaive &

fn(z) = SR

P FeRi g g war o y £, F e @

n=0

1. #oft 7 4 Frued: S ® 31K 7 € tehemma: S 2l
2. 20ft Freuerd: SRRl qer e SRR 3T 2
3. 2vit FROerd: AR 8 T ThEHa: A Tl
4. 2ft UEEHTAG: AT § aig Frer: st T

Al
A2
A3

A4

Objective Question
24 704104

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

Caale " st
g, = ———— and b, = ——.
2 p

Which of the following statements is true?
1. For each = € R, there exists an n such that a,, > =
2. For each z € R, there exists an n such that a,, < x
3. For each z € R, there exists an n such that b,, > =

4. For each z € R, there exists an n such that b, < =
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mﬂ%ﬁ (an)n21 G (bn)ﬂel o forer L ST e gy uienfy 8

en 4+ e

q b, =

Uy =

et ot #f & ol o wea 29
1. 9% x € R % e U@ forelt n 1 a2 6 0, > 2
2. 9% ¢ € R % o 0o foreft s stfiaea 2 Ry, <
3. Y% 2 € R & fore W Tt n i1 stfqea 2 f b, >
4. 3% 2 € R % forq W Tt o 1 sfiqea 2 R b, < 2

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. A=1

_ sin(1)
3. A= 5

. 1
4. A=gsin (1)
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TF S [ [0,1] — R f(x) = sin(x?) SR ieioa hifsrg) 71 o

A= T}l_}n;o (if (%) - n/lf(:xz)dx) :
=i 0

e i § 4 B T a2
1. A=
2. A=1
B sin(1)
%=

fM
§A2
.A3
‘A4

Objective Question
26 704106

Consider the power series
[s e} ne
n :L,TL
Z (n+ 1)
n=1

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

: o il
1. The radius of convergence of the series is —
e

2. The series converges at z = 5

3. The series converges at z = 3

1
4. The series converges for all z with |z| < 5
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SR Terer AT IR 3 T[UTih ATl o1 Aot

n"
T
Z (?’L £ 1)n2 z

n=1

T ferm ) e Fei g e R T e 22
L ia‘crﬁ?ﬁaqﬁmurﬁw%%l

2. Ioft ¢ = b 9T i 2
3. 9vff ¢ = 3 g sfEfE R

4, fr et o 3 R st 2 s R ] < %%ﬂ
{%2
{\3
A4

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|f(*) =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 & qfeaifird wa wemi ol aredfos alemn waf # {of, 2, ¥} @ foafa suemfy s U @ frefia fifsw
e R-afesr wafyet «w fem

V={f:U—R| f R wuieor 2}
W={feV|f(e")=0}

A sEid e s e g
1.V qem W aFT sHafae €

2. dimV =399 dim W =1

3, dimV =39 dim W = 2
4, V sEafedfi@ g aur dim W = 0

Al
1
A2 5
2
A3
3
Ay
4
Objective Question
28 704108
Let
0 a 0
A=10 0 b
c 0 0
where a, b, c are real numbers with abc = 1. If B = A+ A?+ A%, then which of the following

statements is true?
1. detB=1
2. detA=0
3. aank{B) =2
4. rank(B?) =1
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o f
0 a 0O
A= 10 0 b
c 0 0
ST&l a, b, c ATEdlas SN e a9l abe = 1 81T B = A + A% + A% 2 a1 9 A1 § 9 &6 H °1 7 2
l.detB=1
2.detA=0

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

Al
fxz
A3
5\4

Objective Question
29 1704109

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 7'(f) = f + %, where % denotes

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

1. (T8= 3T 3T () 2

2. (T3 — 312+ 37)0B(z) =gz +1

3. (T3 — 372 + 37)2%(z) = 2025!

4. (T3 — 372 + 3T)2%(z) = 2025! z + 1
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Tk <1 7 o fore o R-wfem aafy

V = {ag + @17 + apx® | ay, ay, a3 € R},

R B B TV Ve S & R T(f) = [+ o g ot @
TIUET f o FeTeherst ol e shiel 81 Pt shemli & & sie a1 oeg 22

L (e 8T %=E 3752 () =
2. (TS - 3T2 e 3T)zuza(x) o
3. (% — 372+ 37)*%5(xg) =
4. (T3 — 372+ 3T)%%(x) = 2025! x + 1
A
1
A
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 € V} and
W denote the subspace of V' 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 € ker(T)
3. Wnker(T)C W
4. WNnker(T) C ker(T)
" o 5 x 5 arefass SATeel o1 R-afew @dfe V 8l a6 5 = {AB — BA | A,B € V}, @1 S g
foreafa vV fr summfesmr W ﬁﬁ'&ﬁ?—lﬁf{l A1 foh gk ®Hiqr T : V' — R T SATTE A %1 38eh @0 A
sttt sear 21 frer womt § & i a1 aea 32
1. W = ker(T)
2. W C ker(T")
3. Wnker(T) C W
4. W Nker(T) C ker(T)
A
1

A2

2
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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
% & T
= (3 1 4) '
If a, b, c are all integers, then what is the smallest possible value of |a + b + ¢|?
I 3
2: 0
3: 145
4. 20
aH v = (a,b, ¢) € R® 0 YT AR & ST 3178
B 2 7
Y- (3 1 4) '
o tftr @Y % wifors W (e SATa e o Hav #) # ffed 21 A @it a, b, c ol €, 99 o + b + ¢
1 AYcH Tl HTH T 82
l.:5
2. 10
3. 15
4, 20
Ay
1
A2
2
s
3
My
4
Objective Question
32704112
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Consider the bilinear form B : R* x R* — R defined by
B(z,y) = x1y3 + Tays — T3Y1 — Tala,

where z = (21,22, 23,24) and y = (y1, 2, ¥3, ¥4) 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=10
2. detA=-1
3. B(x,z) # 0 for all nonzero x € R*.

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

weh fguarEdt @med B R x R — R, w1 fo fae g afeafea 2, e femme i)
B(z,y) = 11y3 + Tays — T3y — TaYa,

el r = (1, T2, T3, 24), Yy = (Y1, Y2, Y3, Y1) € R4%lqﬁﬁER4%mmW%mﬁB%W
it A Frefig s g e s g s w22

1. detA=0

2. detA=-1

3. o IR € R T B(w,2) # 02

4, AT 2 € R* @R, T y € R &1 ARG M IR 6 B(x,y) # 02

Al
fxz
A3
5\4

Objective Question
33 704113

Let f : C — C be the function defined by

f(Z) s e(cmﬂ +i)) sin z

For z = z + iy € C, write f(z) as u(z,y) + iv(x, y), where u, v are real-valued functions.
Which of the following is the value of ?(0, 0)?

1

.0
cos 1
2. >
(e—i— ) 5
; A1

M| =

3

m | =

o cos 1
e 2
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T %o f: C — C e grn afenfya

f(Z) — c(cos('l+v:)) sinz‘

off 2 = o 4 iy € CHTC f(2) B u(z,y) + iv(r, y) FEIH for@, ST&f w, v aTEdiaen 99 be &) = 5

ou
ﬁﬁqm%(o}o)w%?

1.0

—_

2:

M

( )cosl

8t

3. (e—
1

4.

| =
b SR

Al
A2
:A3
A4

Objective Question
34 704114

LetH={z=2+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?

1. lim f'(iy) =0

y—++oo

2 ]irJP ['(#y) is a complex number with absolute value 1.
Y—rT 00

3. lim_|f/(iy)] = +oo

Y—rt+oo

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

Y—r+too

A H={z=2+iy € C|y>0}23qM f: H — C T = bk b g st aeff 2 € Hb
faw | f(2)] < 1 g war 8l F et § @ R wra €2

1. lim f'(iy) =0

y—r+oo

2. lim f'(iy) P am 1 67 v aftnsy @@ g |

y—r+oo

3. lim |f'(iy)| = +o0

y—rtoo

4. lim f'(iy) Uk arEdioen eI T )

Y=o

Al

1
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A2

A3

A4

4

Objective Question
35 704115

For integers m,n > 1, let
4

. M E?”dz,
271 el

& mn —

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

L ibse—Lilg=—1

2dgm =t l =0
3. dpn=litm=nE1
4 Ipp=1lifm=n+2

quriert m, n > 1% feg, A o6
1

Im__n=2—m sz?‘dz,
SRt O amradia Atifard ged {z € C : |z| = 1} 81 77 i § 9 &l 91 97 22
i Im,n:l?lﬁmzn
2. Inn Al Alkm +fll=n
3. Injm=13Rm =n+1

4 Ipp=13Rm=n+2
{\1
fAZ
§A3
54

Objective Question
36 704116
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LetD = {z = 2 +iy € C: |z| < 1} be the open unit disc and f : D — C a holomorphic
function such that f(0) = 0. Let ¥(2) = |f(z)|*, and
2., o2
?—¢ e d i =l
dx? dy*?

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: |2| < 1} Fga wrw afrawraen f : D — C U Gar AAIhE el & S
(

1}
f(0) = 0 U @1 81 AH fof ¢p(2) = | f(2) %, @
(‘}ZT/J az,ty, —0
Ox? dyr

T T § & 1 971 s 22
1. f o gas 323 er e & w9 § C o faearfed foman st wemar 21

2. D# f % ST I B STTARF ol

s

. f T ogue T
4. exp(f) T Gty A 7 o Aehalll

Al
A2
jA3
A4

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—00
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QUTTeRl 1 > 1% TTG A o G () TeATERTREAT e 21T 7o o TN ohl W bl [<&fe shaaT 81 3d: G/(n) #ife
ra%ﬂﬂﬁﬁﬂ@ﬁlﬁ%ﬁﬁﬂ@%lﬁﬂﬂﬁﬁﬁﬁﬂTW%*

I 'ﬂﬁG(n) = 18,99 n 9T 2

2 G(8) =2
3. AR ged (n, (n)) > 18, T G(n) > 1. (T AT o-Fe 1 T FLAT 21 )
4, limsup G(n) =2

=20

Al
A2
A3

A4

4

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 T W8 G, 70T (A) 1 T1ei shed © afe G & foreft oft e =1 s a1 wmmiar gl 32 f
T Y I E1HEE 07 (A) T I BT 62

1. HIfE 6 3T =3h TE
2. HHMHd 98 S;

3. UHIA AT As

4. T HIFE! ATl fgaet wHE
fAl
.AZ
:A3

A4

4

Objective Question
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39 1704119

Let C[z, y] be the polynomial ring in two variables over C. For which of the following
ideals I, the quotient ring C[x, y|/I is NOT an integral domain?

1. = )

2. I =(z+y)
3. [= (2% +17)
4 I=(zy—1)

a5 Clz, y] V=10 # C W ague aer 3| o § & il &t qourstrarett 1 2 forg, fowm aert Cla, o] /1 et

1L I =(z,y)
2. I=(z+y)
3. I =(2*+9?)
4. I =(zy—1)
Al
1
A2
o
A s
3

A4

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.

s iR g g 2?

L. CH {m+neS | m,n € L} T 4o SHaT== 2

2. R3 % fogq Herg SUom=aa ol To-5g ST ST 76 2

3. AfE X uh wittefoh anfE g qemp : X — R 81 Had Aol f4qa Sidtm 8 @@ o € R
faup1({a}) Ug B, 9 X 1 Helg EHT ATV 2|

4. Torelt oft a7 wiftafaehia wafd % ded Suar==a §9d 2d 2|
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Objective Question
41 704121

Suppose that the differential equation

d*y dy .
S P 20, .zeR
T + (x}d:r +ey=0,r€

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. ¢7?* P(z) is a constant function on R

e?:c
3. s(z)=—,z€R
2
4, P(z) > lasz — o0
AT fop sTeehet @HteRTT
d’y dy | s
W+P(I)E+e gaeall e R

A T TG s = s(x), Tk 22(0) = 1 8, % STl S oTioht et el Hife o Toh STaahed G0
T wTAid AT 21 ae T et § 9 s 61 ged 22

. RRe ™ (P(x) + 1) T I e 2l

2. RW ™% P () U 3= % 2

e?:r:
3..8(x)= -5z eR
4, P(z) = 199z — oo
Al
1
A2
2
s
3
Mg
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
229 _3+400% + (4 —0,z>0.
T3 (3+ $)dm+(x+6)y 0,z>0
; g s e dy,
Let y» = y2(x) be the solution of the ODE satisfying the conditions y»(1) = G d—(l) =
L dx

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

4. e *yy(z) - 0asx — oo

femmn 2 5 ¢, (2) = 2* 1 Tremor staeet aHieRr (ODE) &1 & 2l

P’y dy
T@ —- (5“}‘455)@ +(4£+6)?j:01 x> 0.

Ui 5 ODE %1 &€ yp = yo () & ST sielt (1) = %2 %(1) = Q’Qizafra‘gﬁmél
e e st 8 8 e e 2 "

1. (0, 00) Ry, 3ea: IHAH B 2
2. e 2yy(r) > 189z — 00
3. (0,00) Wy, 3q: THAH e @

4. e Pyy(z) — 08 o — o0
Al
A2
A3
A4

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

ou ou
,1’,% + ya_y = U, ('I::'y) % ([]?U)‘

w(z,1) = vV1+22, z € R
Then which of the following statements is true?
1. A1 07 =0
2. w(zy, 1) = u(zs, y2) whenever 23 + yf = 23 + y3
3. u(l,y) = v2forally € R

4. u(zy,y1) = u(rs, y2) whenever x1 + 7 = 22 + ¥

HH 6 u = u(z, y) e S e & ea &

ou ou
Tos tVg, = (z,y) # (0,0),

u(z,1) = vV1+22 z €R.
e e ol & 9 B T ae 22
1. u(1,0) =0
2. u(wy,41) = u(T2, o), T af +y} = a3 + 43 B
3. ity e R&FfATu(l,y) = /2

4. u(zy,y1) = w(ze, yo) T 21 + 141 = 20 + 112
Al
A2
A3
A4

Objective Question
44 704124
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Let u = u(x,t) be a solution of the wave equation

&u  *u

=~ g =0 R,

%2 3g7 0,zeR, >0
satisfying the condition u(0,7) = 0, ¥t > 0. Then which of the following statements is
true?

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

1(—xz,t) = u(z,t), whenever z > 0, ¢ > 0

N

u(—z,t) = —u(z,t), whenever 0 < z < ¢

W o6 u = u(x, t) TET-HHRTT

Pu  Pu
————=0zeR, t>0
UMM TR R

& & S Afaee w(0, ¢) = 0, Vi > 0 %I T T 2| 76 B ot § 8 & a1 5 22

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

2
—

(
2. u(z,t) = 0,5tz = —t
((—x,t) = u(z,t), 599z >0,t>0
(

4. u(—z,t) = —u(x,t),SaM0 <z < ¢t
:Al
‘AZ
-
A4

Objective Question
45 704125
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Let f : R — R be such that sup M

sty [T =Y _

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

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

B Sl (e KT oy
where zy € R. The sequence {x;}32,, converges to the solution of the equation = = g(z) if
looe < 3%
2.a<

3. a<4l

; 1
4.Q<E

THBH [ R — Rgﬁﬁﬂsupw = L3, 9'(l < L < oo gl WE e awe o : R —
Ty -

R &S STt fR |/ ()| < 3 A1 Eq @1 8l 93 o > 0% g afenfea st g(z) = af () + h(z),
ECIEl= R%Iﬁlﬁaﬂﬁ {:f:k}gc:ﬂmﬁaﬂﬁ

Lrt+1 = g(xk) k=0,1,...,

i

el 2 € R 81 S0 {ay,} 52 TR 22 = g(x) % Tt W AV Fiar 2 i

2

. 3
2.&(5
3. a < 4L

1

4.0,‘(5

Al
A2
:A3
A4

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 J[y] :/ (v* + (v)?) d,
0

1
subject to y(0) = 0, y(1) =0, / y?dr = 1.
0

Then the set {0 (3) : ¢ € S} isequal to
1 {_\/E? \/E}

2. {? : kEZ,k%O}

2
3.{ E.keN}

4. {_\/§: U: \/5}
# fo6 S fe feraror e
1
minimize J[y| = / (v* + (¢)?) dx,
\ 1
Fgfaser y(0) = 0, y(1) = 0, [ yrde =1
Jo

o STTACTL-CTHITST WHIHTOT o QT FATETT 3 Ga ohi &(d el ol 70 90=ad {p (1) : o € S} =%
ENEIE

L {—V2 V2}

2. {ﬁ : kEZ,k%U}

T ven)

4. {—V2, 0, V2}
fM
§A2
.A3
‘A4

4

Objective Question
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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

C 2 @) + dulz) = 0; S2(0) = u(0),

dx?

satisfies the integral equation

dx

Then

AHFE A € R, @M K : [0,1] x [0,1] — R 39 YohI 3T et & o TR AT 99T

&
dx

T Tk BT THTheT SR

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

1 € AT 2| qo

L K(z.t) = (I+z)(1—¢t), 0<z<t<l1
' ’ 1+8)(1—-z), 0<t<z<l1
—1—=z T <1
2. K(z,t) = : ’
(%) {—l—t, <t<z<l
3. K(z.t) 1 — 22, 0<z<t<1
o —
| 1-#, 0<t<z<l
4 K(o,t) (1+z)(t—1), 0<z<t<Ll1
5 X, =
' (1+t)(z—1), 0<t<z<l
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du du
3 (@) + du(z) = 0; =(0) = u(0), ——(1)=0
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total potential energy of the entire cord is given by

A3
3
Aty
4
Objective Question
48 704128
tional acceleration.
Then
- I ml+ Mx
1. 1=—-————
g 2m+ M
L Ml+mzx
Podpi=i =
g m+M
4+ Mz
o e 00
I m+M
4+ Mx
AR
[ 2m + M
oo lml+Mzx
=t
g 2m+ M
I M4+ mz
2. i=-—
g m+M
ml + Mz
35— g mi 4+ Mx
I m+M
. gml+Mzx
4 t==>——
[ 2m+ M
Al
1
A2,
2
A3
3
Ay
4
Objective Question
49 1704129
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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

g z2, where z is the distance of the
hanging block from the edge of the table, [ is the length of the cord, and ¢ is the gravita-

A FA m 3 Q1 sciteh 5o M i Ueh T STIeTey TR-Sit § S[S €1 U itk i wgor (ferskr) &fost
TS O T AT R AT G stk R | Sk T Bl WqUl dr-Si oAl et Reurferst St
el ¢ e g EUS N U % hi A g0 2, | AR-SR il TS AT g Teeel 1 0T 8] el
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e
lim / / / —— "z ...dz,
n—oo [, 1+ -+ Iy

equals
1.1
2. 2
3.2
2
4.3
72
li In — "z ... d
i [ R e e
i & e @
1. 1
i
23
32
2
4.3
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Let Uy, Us, ..., Us be 5 urns such that urn U, contains 2k + k2 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

i

N ISR 5 § I o I N R o f ]
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THRR U, Uy, ..., Us, W saw e, Bk = 1,2, ..., 5%, waw U, # 2k + k* TR EAH T 2%
TS Ta 8 AT &2 Tt 713 Tl ot Tk T ol 58 TeRIL AT ST @ o6 ShersT Uy, o A ST ot STRiawaT (K 4+ 2)
3 T &1 T e 8 S U e argfeseh w9 & ferel STt 21 4 31 2 e el e ke ¥ 4 b

e U, 35 B 1 ST Fret 3 set &

3

2

5, 2

5]

3 1

5

3

4.5
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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.

= [68} ]
e | =1 Il

T TS 9 O, Tt S T AT ST TR o 81 3 I 39 TR § Safr € ok Rt uve o s aer
2 A dH-TeE 9’ 56k 3Tl 9 @ off Seaw cmer wran 21 36t e Rt e 1 S st © o si-faend
AR 3G AT T3 &1 I off “3Taed Brar 81 Ffe yea o 1 100 We9 & a¥ 1009 I &1 et Iead e’ B aht
gfeqere TR

1.

2.

[ T L B L ]
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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)
7 f% X ~ binomial(9,0), 0.7 < @ < 1,dMY ~ Poisson (1), A > 0 IR 3E(Y) = E(X) &, ad
s Tmaae

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

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

L]

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

I

. Var(X) < var(Y)
Al
A2
s
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Objective Question
53 704133

Let X3, Xs,..., 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

W T 5
RS O N
| T e g
4. Y0, Xi<C
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Objective Question
54704134
Let Xy, Xs. ..., X, (n > 2) be arandom sample from Uniform(f, 1 —) distribution, where
—00 < f < % The maximum likelihood estimator of @ is
1. min{l — min{X;, Xo, ..., X, },max{X;, X5, ..., X, }}
2. max{l —min{X;, X5, . S, max{ X S ., X.}}
3. min{min{ X3, X, . g X}, b max{X; y X5 F)
4, max{min{X;,Xs,..., Xp},1 —max{Xy, X5,..., Xp}}
A 7R X1, Xy, ..., X, (n > 2) T AgFeae dfdest & St Uniform (6, 1 — @) Sed & fgmu 8, 51wt —oo <
0 < 1 1 0 =1 SATerha ST 3ATehereh &
I. min{1 — min{X,, X5,..., X,,}, max{Xy, Xs,..., X,,}}
2. max{1l —min{ Xy Xo;: 00 X Fymax{ X XKoo X FF
3. min{min{ Xy, Xo, ..o X}l ~max{ Xy, X0 X}
4. max{min{ X, , X, .- ; Xy}, 1 — max{X;, Xo, ... X }}
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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 a most 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 — ¢) is NOT a most powerful test for testing H,; against H, at any level.

T foh wrerer Senfeush ufienedar H, o foeg aremor fraerwofta afteresr 1, wieon & forg, ¢ s 0.05 1
Tk YThad aiterer 8] JfE e i wiftw 0.04 &, e g a s wr e 2

1. Hy % foreg wieor H, o foTe (1 — ¢) T 0.6 9 9has wieor 2|
2. Ho & foreg wteor H, & 1w (1 — ¢) TR 0.4 T Ihad w2
3. Ho & fasg wiaor H, & fa (1 — ¢) T 0.05 T Iihad wieor 3|
. Hy % foreg wlteor H, & o (1 — ¢) et oft waw o sreham wiiemor 7 21

In
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Objective Question
56 704136

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 42/98


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

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

Let X;, 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, iEo7
pX)=< v itS=%¢
0, ifS<ec

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
6
103
25
53

. ke
6

57

qH 3 X1, Xo, ..., X5 aftaesr M arer e dad sied & 1 5 o arghess sfaest 8 9 6 0 & sifere
X sshr o S Fefa a2l Hy, - M > 0 faeg wiewr Hy : M = 0% fore, o

1, afles >e¢
HX)=14 v, IS =c
0, IS <¢

AT o = 0.05 F e e, gt v € [0, 1] 92e € {—1,0,...,5) Rererndiqac + v Fausn 2

1 1

25

5, &2

6

103

3% o

53

I, =
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Consider a multiple linear regression model
Y, = .BU + ,61.'1,}'1 el _ﬁpiﬁi?, +e¢,1<i<n, n> (p+ 1),

where the errors ¢;’s are I{ncorrelated 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 &) = Covieiiep), toralliz k=120 n

3. Var(?;—) =Var(Y;), 1<i<n

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

fo artfiaes e died W fomm
Yi=58+b8za+ - +Brp+e 1<i<n, n>(p+1),

STET AT ¢; STHSHETT & 7 STeHT AL I & TN TG 02 > () TR 81 77 Y; ¥ -3 7foran FeRm
& 71 36 Y = ot arrRer fafr g -t e SR}, U1 é = Vi -V, 1 < i < n @1 qw P shet
T i 1w 87

1. Var(¢;) < Var(g;), 1 <i<n

2. Wi £ k=1,2,..., nHATCov(¢;, €) = Cov(e;, ex)

3. Var(¥;) = Var(Y;), 1 <i<n

4. B(Y) < B(Y),1<i<n
fAl
:A2
{%3
fM

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

XY .
S = (y Z) ~ W,(10, 3),

where W, denotes the Wishart distribution and

Define T = Z — YTz Then, Var(T') equals
T
6
81
8
83
9
79
7

i

e % X, Y @ Z afes s yen & ik

XY :
2= (Y Z) ~ W (10, %),

STet W, forame siew okt frefue st & aem

1

I
A
o= =t
= bd|=
L

77

]__ -

6

81

2‘ _

8

83

3_ R

9

79

gy oo

7
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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(1—p)

2. G p(1—p)
3. 52y P(L—p)

4. S p(1—p)

o fop N gfve i wfE |, o ot ont & g gfte w1 el oo PRITA A fFEn g2 <n < )%
Uk AT A1gfeeseh Sidest (afcreaa o form) 5 witest 3rqurd p 81 96 P(1 — P) o1 3 3Teheish €

N
1. % p(1—p)

N—n -
2. ({N—l)z: p(1—p)

3 (_nfl] p(l —p)

(N—1)n .
4. N P(1 —p)

fM
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:A3
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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

(z) ze ™ ifx >0
x fom n
. 0 otherwise.

Define, fori=1,2,..:,

I - 1 if the first transition is from i to i — 1
: (0 if the first transition is from i is ¢ + 1.

Then, Var(I;) equals
S

32

5

24

=,

16

8

15

s

T dfpsomelt M /G /1 0 fomm & Sl ST @t )\ = 1 2 9 90 U G a; sifed St et 99
T TTReRAT Fed Herd 5 &

ze ™ ARz >0
g(z) = {

0 HAT|

gionfia s, i =1, 2, ... Ffom

L1 AR i - 16
‘)0 aRusemEEATIR + 1FIR
T Var(I,) 7 o SR &
5
- 32
5
3
24
3
" 16
3
* 15
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Multiple Response
61 704141

Which of the following statements are true?

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

Qy .
number L such that limsup —— = L, then limsup a,, < oc.
n—00 log n 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.

fasrita s a8
| MM fF e,y c Raz < yRIaaw@r € Qe fau s <

22024 r

<y%l

=

an

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

n—oo 1OZTL n—o0
3. Q% wvft aftfira SweH=aaT 1 T TUEE: 3T 2

4. RUag==d {0, 1} ! Gad et 1 @< 31 2l

Al
A2
A3
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Multiple Response
62 704142

Let (a,)n>1, (by)n>1 and (¢, ),>1 be sequences given by
a, = (-1)"(1+ e_”’) ;
b, = max{a,...,a,}, and
¢, = min{a,...,a,}.

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

2. limsupa, = lim b,
n—+oo

—00

3. liminfa, = lim ¢,
TI—+ 00 TL—+00
4. lim b, = lim ¢,
(R ds o]

T30 T
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2. Let (ay)n>2 be a sequence of positive real numbers. If there exists a positive real

2. AH T (a,,),20 FTCHE ATfore STl &1 STT5A 81 afe et arefoss @@t L 36 YR & f6
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T TR () 015 (bn)nz1 T (Cn)nz1 TFT BT TR TC 31560 &

a, = (=) (1+e™),
b = FER{EE i), R
¢p = min{ag,.....Gk

s AP a g &2
1. (a.,,,),,zl mqﬁm %'

2. limsupa, = lim b,
=

TL—0C

3. iminfa, = lim ¢,
—00 n—roo
4. lim b, = lim e,
n—00 T— 00
Al
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4
Multiple Response
63 704143

Consider the function f : R — R defined by
% sin (l) I T
f(z) = z
0, ifz=0.
Which of the following statements are true?
1. }11;% f(x) exists.
2. f is continuous at 0.

3. f is differentiable at 0.

4. ]in}l f'(z) does not exist.
T
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weH f 0 R — R 9 forem st i fe gry afenfa 2

F) = 22 sin (%) gfg 2 £ 0,
0, afg 2 = 0.

FAFRiid R d T &
L lim f(x) %1 e &
2. 00 f Haq 2l

3. (W f e 2l
4. lim f'(x) T 3Tdca 981 21

x—+0

4

Multiple Response

For each positive integer n, define f,, : [0,1] — R by
SRR ric(1 — 2.

Which of the following statements are true?

[

fn)n>1 does not converge pointwise on [0, 1].
fn)n=1 converges pointwise to a continuous function on [0, 1].

-
-
. (fu)nz1 converges pointwise to a discontinuous function on [0, 1J.
-

= W M

fn)n>1 does not converge uniformly on [0, 1].
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e TR qUTTeh 1 3 foT, f,, < [0, 1] — R 31 e grr afvafea =6y
fo(z) = na(l — )",
fasridaRTa o &
L. [0, 1) W (f )z Torrgera sfiraied et etar 21
2. 10, 1) W (f) > Ta0 He bl foigaa i grar 3)
3. 10, 1] W (f,) > 300 F i fofgara AR sra 2l
4. [0, 1] T (fo)nz1 THEHTG: SRR T a2l

Multiple Response

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

Pla)= Z flz+n), zeR

n=—=0o0

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.
WHE f:R - RUAABeH SH YRR B I f(2) = 0\t o < 0dumadi ¢ > 1 & faw 2
afcfir 3¢ ~

F(x) = Z f(x+n), zeR

e FeEt i G d e &
. Fofagzl
2. R F ¥aq 2
3. RW F THEHMd: Had ol
4. R W F UsHEHMA: Had Te1 8l
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Multiple Response
66 704146

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

(@) = /:(x _gt)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) = ¢(0).
4. f"(0) exists but f(0) # g(0).

A fF g : R — R 900 % 8l TRHTINE 3h

W)= fo - dt, zeR.

e FuRi g s & g 82
1. [AE
2. f/(0) %1 e 2 e f/(0) = 0
3. f(0) 1 fkdea g 79 £7(0) = g(0)
4. f"(0) =1 sfedca 2 g f7(0) # g(0)

fM
fA2
:A3
‘A4

Multiple Response
67 704147
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1. fis Riemann integrable on [0, 1].

3. f is a Lebesgue measurable function.

4. fis a Borel measurable function.

1. [0, 1] & f w THR 2

2. f % Sraidcd o g=ad H i forga asaa ffea 72 & whar 1

¥

. f IoNT-HY e R
. f SIS B

.

fla,y) =4 Il

1

Which of the following statements are true?

1. fis continuous at (0,0).

2. The partial derivatives % and 3-; exist at (0,0).
3. fis differentiable at (0,0).

4. f is not differentiable at (0, 0).

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

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

R 2 [0,1] — R Ui wod 21 e ot 8 8 9 3 aer 82

x %0,

z=0.
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Let f : [0,1] — R be a monotonic function. Which of the following statements are true?

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

53/98


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

3/4/25, 12:34 PM 4_Live_Math_E_1-120.htm
E{TeHeh ATk AT o o [eTT, o % GHTeHe el i /a ¥ iU 2 81 e f @ R2 — R W faem et
St 7 g oo @ .
x4y, x40,
f(z,y) =< Il
0, 2=l
it s d g &
1. (0,0) W f @ad 2l
2. (0,0) w i sresherst 5L o 9L = iftae 21
3. (0,0) W f STasha1a 2|
4. (0,0) W f faherg T2 2l
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69 704149
Consider the function f : R? — R defined by

PR
Y16, (x,y) #(0,0),

fla,y) = q ot + 42
1, (o, 38 =0, D)*
Which of the following statements are true?
1. fis 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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wed f : R? — R W foem s S fore g afenfig @

x2y
— Y :
Flai) —4 Fpp T o0 LEuir )

i (1) =1(0,0).
e FAi g dae a2
1. R2\ {(0,0)} W f e 2l
2. (0,0) R f o aft fsp-orashersii o1 1 3|
3. R? W f rashe 2l
4. (0,0) W f Fad & 2l

Al
A2
A3

A4

4

Multiple Response
70 704150

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

with the sup norm

[zl = st @)
z€(0,1]

Let T(u) = fl u(t) dtand S = {|T(u)| : v € X, ||u|| £ 1}. Which of the following state-
ments are tru(é?

1. S is an unbounded subset of R.

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

3. There exists u € X such that ||ul| = 1 and T'(u) = 1.

4. Sis a closed subset of R.
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HH R
X ={u|u:[0,1] —» R &ad & 7 u(0) = 0}
9T sup HH%
l[ull = sup |u(z)|
ze(0,1]

B8 R T(u) = flu(t) dt @ S = {|T(u)] :u € X, |jul| <1} FH S99 8

0
1. R T e STaq==d S 2
2. R 1 0 Uieg SwEdesd S 8 a9t sup(S) = 1
3. T u € X & T ||u)| = 1991 T () = 121

4. TR 1 T Had ITe== S B
f\l
{\2
{\3
Ad

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 x, 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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Tk N 7 & foru areafeass afew gafy
V = {ax® + b2® + cx +d | a,b,c,d € R}

wiEmEy A fE D . V — V UEr (Resh Sqiaor 8 S8t o & ana f HweEdes D(f) g, aam MV — V
e wwicqr M (f) = 2D(f) s FmFeid e a9 &2

1. DM # MD
2. D+ M oA 8

3. DM SR )

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

fM
§A2
.A3
‘A4

Multiple Response
72 704152

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

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

and B = {f € A| f(1) = 0}. Which of the following statements are true?
1. If f € B, thendimker f =3
2. dmB =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 = 2 o forw Q-\fdsr wmfy
V ={az®+b2® + cx +d | a,b,c,d € Q}
T formm | | 9 TR
A={f:V = Q] f, Qs wdiaw &}
A B={fcA|f(l)=0}aFFmidanaaad
1. 9 f € B,ad dimker f = 3
2. dimB =3
3. dimA =4
4. I f € A, 9 f 1 9fdfera wen-fam Q-afew amfy 2|

{\1
fA2
fA3
{%4

Multiple Response
73 704153

Let A, B be 2 x 2 matrices with real entries, and M = AB — BA. Let I, 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? = Al,.

AR TS At 2 x 2 38 A T B W fo=m &%, qn a6 M = AB — BARI 2 x 2 T@wh
HTHE H [, & i aar 81 Fe ahemi & @ i & Trawsha; 96 87

1. G AT B 3u-Brysir 8, a9 R ot M feoiia )

2. afe R W A qen B foeolHia 8, @50 R ® M foerofia 21

3. A R 9T A B fasvii & aa d@r A € Rammarts M = A, &
4. W \ € REmafs M2 = A, =l

Al
1
A2 5

2
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A3

Ay

4

Multiple Response
74 704154

Let M,(R) denote the R-vector space of 2 x 2 matrices with real entries. Let

A= (é g) and B= (_11 g)
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

e SR AT 2 x 2 SR ¥ R AR afy #1 M, (R) & Frefom ) 7
a=(p5) ™= 5=(33):

Wk ®TRT - My(R) — My(R) FT(X) = AX B g1 afesird =8, i B o 3Aregg aiad &1 B &
fefig wd d R e s g e 82

1. det(T) = 225

2. det(T) = —225

3. Trace (T) = 16

4. Trace (T) = —16

Al
fxz
A3
5\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) C 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 +Wand VNI = {0}.

4, Suppose that there exists a subspace W of C” such that T(W) C W, C" = V + W
and V NW = {0}. Then there exists a positive integer k such that 7" is the identity
map.

e Uit n > 2 % forg, Cftgsh ®9iqwor 77 : C* — C" R fo=m 4 Wi o C 3 Suamfy V ga s @
6 (V) C V 21 5 ol 5 8 o & SATaverehd: 9 87

I C" R HEIEAE W @R C" = V+ WamvV n W = {0} 8N
2. C* i hrg STemE W s SR e 6 7(W) C W, C* =V +WanmVn W = {0} =i

3. W TR SFITCHR qUITeh & 56 WehTX & fof 7% cicermah SuiaRor 81 aar C" i i Suemis |V 39 Sehr el foh
TW)CW,C"=V +WanV W = {0} 2

4. A 35 C i s Vet SuEmiE W @ ¥sRe e T(W) C W, C" =V + WanmV N W = {0} 2l
1 1 U STeHe: qUTish k 1T fste forq 7% qemeh ®aiaaor 21

Al

A2

=

A4

Multiple Response
76 704156

Let

—
—

(
0
i

o O =

A_( ) .

Which of the following statements are true?

L I
[ R I
o B O e
o OO =
[l = R e B

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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IERES
00 1 L0 0o
A=11 0 0 aar B = :
010 01 00
0 0 01
i asN a8

1. RWEAN A TT B faeu &

2. Co A foroifia & wig R w =

3. RWAH AMRTE B foepoifia &, 7ig C WaAT A qen B femii 8
4. CRAE A ¢ B fawifim 2

Al
A2
A3

A4

4

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) = LTf(T)g($) dz.

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

1. Sisabasis 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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FHAUA [0, 7] W ATEATTR HH ATt Hd et 1 R-Ffew quf® =t V & fFfde =, 7 3w e stia oesd o

(f,9) = -/O” f(@)g(z) da.

7 R S = {sin(z), cos(z), sin?(x), cos®(z)} 2 q, S g V hr suwaf® |V &1 fr o 6 & o
Y T 82

1. W T ITUR S 2

2. W T Ue JETHT @ifeieh SR S 2

3. W fge SER(f,g) = 08N

4. W T 1S RIS oAffersh 3119 S # fafe 21

Al
5\2
A3
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

Which of the following statements are necessarily true?

1. det(B) > 0 for every nonzero (a,b, c,d) € R™.

B) < 0 for every (a,b,c,d) € R%.

(B)
2. det(B) > 0 for infinitely many (a, b, ¢, d) € R™.
3. det(B)
4. det(B) < 0 for infinitely many (a, b, ¢, d) € R*.
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4 x 4 aTeHe- {3 e qafHa e A, T aredfesh §eT 3l a, b, ¢, d, % g, 5 5 x 5 3Aege ®

foam
O‘a b ¢ d
a
B=1 b A
C
d

7T o H | ey T 8
1. T IRAX (a, b, ¢, d) € R* & AT det(B) > 07
2. W (a, b, ¢, d) € R & &, o fw det(B) > 08, a2
3. 9% (a, b, ¢, d) € R* & AT det(B) < 0 7rm
4. W (a,b, c,d) € R Frdwe, 57 g det (B) < 08, 3Hd 21

fAl
A2
fx3
A4

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.

TR C\{-1,1} - CT& T aamhs he e st foh @ead {2 € C: |z — 1| < 1} HHE A

ﬁ%%}ﬁmwﬁéﬁﬁﬁw%
1. f =Rl
2. fr —1 a1 W awy fafemam &)
3. fulEgel
4. fF—1 T L RATA I 2 A1 e ffeerard 2

Al
1
A2 5

2
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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. Sgis a bounded subset of C.
3. |P(z)| = R for every z on the boundary of Sx.
4. Every connected component of Si contains a zero of P(z).
T fF C W P(2) SRR SR 8 @™ R > 0% @, 7 & Sy = {2 € C 1 |P(2)| < R} 21 Fra st
HH B IS
1. C 1 Sy, T v 21
2. C a1 Sp uiEs sqa == 2|
3. Sp I T W 2 % faw | P(2)| = REm
4. Sp % Yo HIg-3HITG H P(2) 1 T 1A Ffea 2
Ay
1
A2
2
A3
3

A4

Multiple Response
81 704161

Let discD = {z € C: |z|] < 1} and f be a holomorphic function on D 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 € D\ {0}.
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o fob fafhari D = {z € C: |2| < 1} W UET Sramthes be & fesk fg D\ {0} W e g(z) =
e f(z) afiEg d Fa Ft A g IR G v 2

L. f(0)=0
2. @tz e DF AT f(2) = 07
3. WA YR SR cBM R et 2 € D\ {0} & A€ f(2) = ce /2 B

4, UHT IR T ¢, TAT UHT EHTHe YUTieh 1 36 YR &, foh @t 2 € D\ {0} 1o f(2) = czneV/?
|

Al
A2
§A3
A4

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(—z) 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(z*) forall z € C.
4. f is necessarily a constant function.
T fFuh adT i oo f 1 C - C R R of 2 € CH AU f(2) = f(iz) A T wami g &
FHAAAE ?
1. wft 2 € CHRAT f(2) = f(—2)
2 £0) = 1"(0) = ") =0
3. UHHaA Sk e g : C — C3aysRam fhadt 2 € CHfaw f(2) = g(24)
4. f TETIH: T B Bl
M
1
222
2
A3
3

A4

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 65/98


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

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

Multiple Response
83 704163

Which of the following statements are true?

1. The value of the Euler y-function is even for all integers n > 3.

S| > %l Then {ab: a,b € S} = G.

2. Let G be a finite group and S a subset of G with
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.

i § §H Fwe &
1. 3TE o-%er &1 7 @ quifsRi n > 3% g am )

2. W i G o il we R aer G sreea SsmywR e R |S| > Slanad {ab i a,be S} =G
BT

3. 9§98 9 Rlzy, ..., z,] Tt @it n > 1% fow e a2

4. [0,1] 8 R R gad wei & aed C([0, 1)) ®, 3wem=aa {f € C([0,1]) : f(1/2) = 0} T 9
HUEIERIR

fM
52
:A3
:A4

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}.

= 1. Assume that

X
Let X be a subset of the set of positive integers such that lim )
n—0o T
there exist pairwise disjoint subsets X;, X, ..., X3 of X such that U X, = X. Which of

i=1
the following statements are true?

X,
1. lim M exists forall 1 < <8,

T—00 Tt

b
2. lim inf X > 0foralll <i<S8.

N—00 n
Xv' T P
3. limsupM >1/8forsomel <i<8.
n—00 n

X;(n
4, limsupM < 1/8foralll <i < 8.
1

TE=320

forelt eaTeh qUTiehs o, T Tvit SToRR qOTieR! o == % STaT=ad S & g, 7 % S(n) e aqeaa =t
freftg sar &:
{s€ S |s<n}

[ X(n)]

o0 n

=139 X %

AT o ¥l eeTes qUTTeR! & = 1 STEH=AE X:{H‘Sﬁm%% i

A SEIH STaH=d X1, Xo, . . .,XSWWWW%%UXQ_ = X R a= F et 8 g e

JaTE? =

| Xi(n)|

o0 i

7 37 Bl

1. mﬂ1<;<8%1%1ql_}

2. mﬂ1<3<8a?ﬁ"mhmmf| (ﬂ)l > 038

n—ros

3, fpet 1 < i < 8% few limsup ——2 |X( )| > 1/8%

=20

4. w1 < L<8é’7ﬁ'TQllIIlbup| (?1 | < 1/8%

N— 00
Al
5\2
A3
A4

Multiple Response
85 704165
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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. Risnever an integral domain.
r=—rforallr € R.

Every nonzero prime ideal of R is maximal.

L

R must be a commutative ring.

uH f% R3S a1eT U Y3 9o g e avdt r € R fur? = r I o d g s g aca € 2
1. R+t gt s 7 grm)
2. gty € R&faur = —rgmm
3. R 1 e SR 79T Ui 3fees 21
4. R 1 w0 e 2T 19 8|

Al
{xz
A3
5\4

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 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 7l forTsd 8T ST 8 A &k y € G a1 Tedieh S1eHsh Ik n o Fore 15 Uen & € @ T fof
2™ = y Bl I aEl § 9 i 9 e €2

1. LR I & /e Q

2. WURTPH S EE C \ {0}
3. 5T T = TE

4. WHTHT A9E S

Al
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2
A s
3
Mg
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 v = 0 for some m > 1.
T 6 f € R[] STT-STenT THUTh ST 55981 Py, Py, . .., P, F %S 8, et n > 2 8 aer
Rlz] & f g0 sifa orsmaed 1 (f) & e w4 f ol § @ o 8w 82
L. R[z]/(f) @ & 21
2. Rz]/(f) it fomr o R-ufesr anfy B
3. R[z]/(f) & &t s elien aum g, siranar R a1 C % qeamesi 2
4. =l% oft TaT YA ST v € Rz]/(f) Tor e & s et > 1% fog iR o™ = 0 |qE
Gl
Al
1
A2
2
A s
3
Ay
4

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. 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.

tar Taal aret & Fy Wagus f(x) = 2202 — 171d 81 7H fof S &7 F & forelt s e 7 f o |t
et o G 8l e et § W T 9 e w9l 8

1. S U =i ¥9E 2
2. SF(2025) ST &, &l ¢ AT (o-FeA ohl 7R U hiell 2
3. S (2025) S 8, ST (o AT o-FeT bl &I LT gl

4. S 81 IFTa &l
fM
fAZ
.A3
‘A4

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 W wifeafoehl + 5@y afonfia w4 R %1 swag=ay U wiftafesd r d ot st pea afi 2, ok U = 0 =
A0 € U BN e shedi 3 8 & & wcd 82

1. (R, 7) % &t stufor st s aqeaa 9o 2|

2. W TSI HEAT p o forg, (R, 7) H&we=a {0, \/p) @9 2
3. (R, 7)®[0,1] d8a 2l

4. (R, 7) TSGR
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Al
:A2
A3
5\4

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 fF A, B, C wiftufs gufdai sa g & fop A, B s anedt 2, C shisuenf¥ Beaur B = C 81 9H f&
C, A 3aqufy W & guedt 8| 0 FHoHi § 9 ®F & s €2

|. Tafy= B, W, C au&dt 8
2. Tfyat B, W, C owedt 8
3. Ak CHga e, a9 A, B, C 9u&di 8|

4. afe Adag g, 99 B 1 O Geg 8l

Al
A2
jA3
A4

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

d? d; 5
df—£+5d_i + 6y =sin (%), = > 0.

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

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

e STEmETd AU SEeRe AT (ODE) W o= &6

d? d i
dTr% + Sd_f: + 6y =sin (™), z > 0.

i d R d o &
1. ODE T s a1eT (0, 00 ) W Iferg 2
2. ODE 1 %1$ FHTE WHT 2 1 (0, 0o) T 3Taiferg 21
3. ODE 3T Y&ish TH1eH (0, 00) T 3INES &l

4. ODE T Scieh §HTeT YT 31 & 811 8 Sl @ — 00
{\1
{\2
f\3
A4

4

Multiple Response
92 1704172
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If x = z(t), y = y(¢) is the solution of the initial value problem

d
d—j =z — 46_2"'3;,

z(0) =1, y(0) =1,
then which of the following statements are true?
L lim t=22(y(t) =0
2. 2(1)=0,y(3) =0
3.z(3)=0,4(1)=0

x -2 -
4. t1_1}11[’10t EE =2

& —° 4e™ %y
% —efr —y
z(0)=1,y(0)=1
as e 8 8 99 & o T &
L. lim t2x(t)y(t) =0

2. 2(1) =0,y (3) =0
3. = (Y80, v

4. lim ¢ 2z(t)y(t) = 2

I—00

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

WY _ 5 432 Al ==

5 =Yty Ty ty+l y(0)=0b
defined on its maximal interval of existence /,. Then which of the following statements

are true?

1. There exists an a € (0, c0) such that for every b € R with b > «, the solution y, is
bounded above on [,

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

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

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

fret st b € R&FTQy, = yy (o) T srifiyer o T =t T et a8

d
£=y5+y"‘+y3+y2+y+l= y(0) =b

ST 36k ATk % 3ferss Sttt T, W qieaiya 81 qef i1 sheri 0 § i O 1 27
1. ot o € (0,00) FT ARAT IR R THURF b € RAAb > o % foIw, qomerm v, [, 3R

qiEg 21
2. fFdt a € (0,00) FIRAA T IFR ST HE IR b € RTA b > o & I, @mem o, I, | =
ufterg 2
3. Tt o € (—o0,0) W ATT FHIFR B R 9w b € R A b < o & foQ, wura 4, 1, W 3ui
fterg 2l
4. Tt o € (—o00,0) FI MA@ T TFR S R IAF b € RAATH < o  {oIQ, 19H g, [, W=
uftEg R
Al
1
A2
2
A3
3

A4

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

5%u 32
522 T 02 =0, (z,y) € (0,1) x (0,1),

w(z,0) = ™, u(z,1) = —™, z € [0, 1],
u(0,y) = cos(my) + sin(wy), y € [0,1],
u(1,y) = ¢ (cos(ry) + sin(ry)), y € [0, 1]

Then there exists a point (x¢, yo) € (0,1) x (0, 1) such that
1. u(zo,90) = vV2e"

2; Ty, te) =&

- u(To, yo) = —

4. U(To;’yo)

0 T v = u(x, y) Tl ar e s g &

*u  Ou
922 + — By =0, (z,y) € (0,1) X (0,1},
u(z,0) =e™, u(z,1) = —™, . € [0,1],

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

& T o5 (20, yo) € (0,1) x (0, 1) U@ g atfeh

2

Al
fxz
A3
A4

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

ou  Hu
T ek (z,t) € (0,1) x (0, 00),

u(z,0) = 4z(1 — z), z € [0, 1],
u(0,t) = u(l,t) =0,¢t > 0.

Then which of the following statements are true?

1. lim u(z,t) =0forallz € (0,1)

t—ro0
2. u(z,t) =u(l —2,t)forallz € (0,1),t >0
3 fol (u(z dzx is a non-increasing function of ¢

2
1))
4. [ (u(,t))” dz is a non-decreasing function of ¢

" 16 1 = u(x, t) P I e e o garae @

ou  d*u
= = 7020 (@:t) €(0,1) x (0,00),

u(z,0) = 4z(1 — z), z € [0, 1],

e — (1,¢) =0,t > 0.

& A AT T T 8 ?
1. &tz € (0, 1)3?%1{}_1:11 w(z,t) = 0
2. @ftz € (0,1)FfTt > 0 u(z,t) = u(l — 2, )
30 ) (ul, t))” da, ¢ 1 STEHHm wer &

4. [ (u(z,t))” d, t =1 SEEHE 6oE

fxl
A2
fx3
fM

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

xp+-h

] f(@)dm = M (f(wo) + f(x0 + ) + ph® (f'(w0) + f" (w0 + h))

g
is exact for all polynomials of degree as high as possible, then
1. 2 +24p=0
2. TA-12p=+4
3. 20+ 24p=-3
4. TA—-12p =11

afe A € RAATp € R 36 TR & oh goher-4

xzo+h
f f(x)dz = Mh(f (o) + f (0 + ) + ph® (f" (o) + f" (20 + h))
31feren & 1feh =1 & SIgual o fore e &, a9
1. 2A+24p=0
2. TA—12p =4
3. 2\ + 24p = -3

4. TA—12p =11
f%l
{\2
5\3
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

f(1) +9(B3) =
4. f(5) +9(3) =

f () SATeren & STk =T 2 o1 UHT SIgUa & ST T ST1shgl ohl SfaaiR1d i &;
(=1,2), (0,1), and (1,2).
g(z) 3T & Afles =1a 3w R AgUE B 6 f () + g () T ik ot Sfaafvrd o &:
(-1,2), (0,1), (1,2), @ (2,17),

L. £(5)+9(3) = 50

2. 2f(5) —g(3) =4
3. f(1) +9(3) =50
4. f(5)+g(3) =74

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

minimize J[y] = / () = 3(¥)?) du,

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

Then which of the following statements are true?

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

2
3. 5(2) is empty
4,

)
S (%) has exactly two elements

forelt +ft b € R o for foret forermor s o avft uh i aret wifsd =iAeh! o a=a 1 S (b) & fefud =i

1
minimize J[y] = / ((v)* = 3(y')?) de,
0
Terd y(0) =0, y(1) = b.
e e et d 4 S a0

Al
A2
jA3
A4

4

Multiple Response
99 1704179
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Define
S:={yeC'[-1,1] : y(-1) = -1, y(1) = 3},

Let ¢ be the extremal of the functional J : S — R given by
1
s = [ [0+ )] da
Define ||y||« = n[mlx” ly(z)| for every y € S and let By(p,2) :={y € S : ||y — ¢l < €},
xe(—1,

Bi(p,e) :i={y e S : ||ly — ¢l + | — ¢'||c < &}. Then which of the following statements
are true?

1. p(xz) =2z + 1 for every z € [—1,1]
)

)
4. There exists € > 0 such that J[y| < J[y| for every y € Bi(p,€)

2. There exists £ > 0 such that J[y] > J[p] for every y € By(yp,

m

3. There exists € > 0 such that J[y] > J|y] for every y € B (yp,

m

foe i
= {y .= C] [_11 1] : y(_l) ==, y(l) = 3}

o o o et J 0 S — R 1= & i e g fear mar &

s = [ [0+ /)] da

1
SeFy € SHIT [lylloe == max Jy(@)| PTARGH, T By(p,e) == {y € 5 : lly — vllow <},
Bi(pse) :={y €S : [ly = @lloo + Iy = ¥'lloc < €} TN T A FIR AR FT A FAE?
. W&z € [-1,1] F AT p(z) = 22 + 180
2. FEe > 0FIFRE BTG y € By(ip, ) A€ J[y] > J[p] BT
3. ®Ee > 0WUBR B R TRF y € By(p,¢) FTATJ[y] > J[p] @010
4. Fge > 0FIFPRL R TAF y € By (p,2) w e Jy] < J[p] 810

Al
A2
A3

A4

Multiple Response
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The integral equation

has a unique solution if

101704181

then

= W

e fla)=cos
2. 3] ="conbs
B FlerlEnaing
4. f(x) =sinbz
GHTR FHTRT
o1 SAfget qwTeH 2 afe
L. Jfle)=iconx
2% fla=ens5r
3 fla)=sng
4. f(z) = sinbx
Al
1
A2
2
A
3
Ay
4
Multiple Response

T =

u(z)

(z) = 3 4 sin: —ul(t

4_Live_Math_E_1-120.html

I3

flz)+ = /; sin(z — t)u(t)dt

ﬁ .

= f(z) + 4 fﬁ sin(z — ¢)u(t)dt
T Jo

If u is the solution of the Volterra integral equation

T3 +sinz
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Ife o, 1 e gHTRe GHiSRT S ST @

34 oging
u(x) =3—|—SiIl.I:—|—/ S, (t)dt,

u
o 3+sint

2 Wilry=8e"
3. u(—m) =4e "
4. u(—5) = 4e”
Al
1
A2
2
A
3
My
4

Multiple Response
102704182

Consider the system of two particles with total kinetic energy

T = —i? + 126% + 2146 cos b,

b | O

and Lagrangian )
B %:&2 + 1262 4 216 cos 0 + 24l cos b,

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
5 g
3V

o
=

L]
==

o
o | T
e

e
S
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o o Toh A1 2Rvll 2k TR =l et Tiferst St
T = g;&:z + 126° + 2136 cos 6,

AT ATt .
i %3’:2 + 126 4 2130 cos 6 + 291 cos b,

2, STl x, 0 SATIehIR I FHdwTieh, T g, | 9HTeHe 3T=R 2| e 379 de (|0| < 1) aret fsmr it = faren

YR s
5 g
P ¢
3 VI
59
2. 5=
3l
5 /g
R 5\[?
59
e ol
21
Al
1
A2 5
2
A3 5
3

A4

Multiple Response
103704183

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 as n — oo .

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

n=1
1. — O0.

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 fof ag e =l 1 STd { X}, T Argfese =R X U & wiftrendt wmfy & ufturfia & qe e st
T AT AT

|, 3R X, Fe9r X o AREE T n — oo @l X, MO § X T ABERA@ ST — oo
2. X, WRpar § X &l @@ 2 e n — oo, @ X, G999 X ol ARVMNG ST n — oo

3, gieadt§ > U%%EE:IP[|X.H—X| > 8] < oo, T X, HIAIA X I ARMNT 2T n — o0

=1

4. I X, 52T X Fl AREAG AT n — oo, TIT X 3R & ol mifderar 1 8, 99 X, Tiaemar § X
FrARENEESTTn — o0

Al
{xz
A3
5\4

Multiple Response
104704184

Let {( X, Yi)} 1, be a sequence of independent and identically distributed (i.i.d.) ran-
dom vectors with common joint probability density function

PRl 1 <y < 00
0 otherwise.

8 y)z{

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

set
{8 . ', Y > 2}

Then, which of the following statements are true?
Jr\'rn N L 13
i 5, converges to e~* with probability one.
2. N, converges to ¢~? in probability.
i'\‘r.n —2 . - - -
3. — converges to 3e~* in distribution.
n

4 N, — 3ne?

and variance e™% (1 — 3e7?) .

converges in distribution to a normal random variable with mean zero
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a6 {( X, Y3) b, ST Ud SEUTEEEE: S (ii.d.) Agieseh afentl i 3sH 8 TS ar w3
EEERTSE

eV ARO<z<y<oo
flz,y) =
0 =T

Bgn=1,223, .. *fqcdEfe N, waghes =te St e gz § et i e FEfid sare:
fkiik =1, 2eertz ¥ 2 2}
e fort SRt & & i & T 82
L o o i et 8 A e
2. N, Sfdrehar & ¢~2 o1 ATt 21
3 j\r”aizqﬁ‘:ae-?ﬁaqﬁmﬁﬁél

n
4, %mﬁﬁmmmmaﬁmﬁaémmsﬁam e~2 (1 —3e7?)
2 "
M
1
A2
2
A s
3
i
4
Multiple Response
105 704185

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

W= b

P

Bt s O
PN

0

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

following statements are true?

3

1. PP =12
00 4

39

2. P = =

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

4. State 1 is transient.
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S EaiE {0, 1, 2} Sl THT dishia gEe o Skt Ssror TTikT H1ee

o

I
Bl wlte O
N = ] L
(== T TR

dam e P = ((PSY) e sormn s s 1 e s 31, ey ool 3 @ i & e

a2
H2) _ 3
: 39
2. P =—
10 64

3. #EET o TTET 2 H T shY Tqees FTTshal %%I

4. 3teET | afor 2
ar
1
A
2
oF
3
"y
4
Multiple Response
106 704186
Let X;, Xs,..., X, (n = 3) be arandom sample from a population with absolutely contin-

uous cumulative distribution function F'(-). The corresponding order statistics are X, <
KXo < =0+ < 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— o
3. Y; follows beta distribution with £ (Y3) = 3 .

4. Y, , tollows beta distribution with parameters 2and n — 1.

file:///C:/Users/Admin/Downloads/4_Live_Math_E/4 Live_Math_E_1-120.html 86/98


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

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

a6 Xy, X, ..., X, (n > 3) e ddqa s sed word F(-) Jrel gty o agfsen gfest 81 @
TSNS X1y < Xow < o < Xpip < -+ < X 817 = 2,3F Y, = nF (X,.,) ofonfa
F R = 2, 3HTATY,,, e ¥ AgFad T Y, B ARENGT ], 519 1. — oo Bl a9, Fer wedi g &

U HcT 27

1. Y, TITHT-SE %1 STEL0 T & foreeh i £(Y,) = 2 811

2. E(Y;,) 2> 399@n — oo

3. Yy sfter sies =it srgawer et @ fomres for B (Y;) = 1 @

4. Y, ffe1-sled FT SATEn T @, ek yree 2 den — 19
f\l
{\2
{\3

A4

4

Multiple Response
107704187

Let X be a random variable with probability density function

sl 1 %
Fla )= a0+z7) ° €R.

If Z = 3 + L tan~!(X), then which of the following statements are true?

: 1|
1. E(Zm) = m——{—]’ forallm e N

2. E(®Y(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 C :l)_ 3

el
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A1 for X argfemer =t @ freeht wifRierdr s wed

1
(1l +a?)

2136 Z = 1 + Ltan~ (X) B, qo e herti H @ i 8 e 87

f(x)

reR

1. @frm e Nwfw B(27) = mlH

2. BE(®71(2)) = 0, 518t O(-) W SEH A3 s = 1 Hlf sied e Bl
3. O Z 399 2

4, AR Z, T Z,, T4 U6 QTG Sfeq Agfeseh =X (i.i.d.) & {57k 5o Z & 527 & oo €, o

g & i,
9
Al
1
2
A3
3

A4

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,, 2, and z3:

7 sl H A
23;'1 —5332-1-2.'.{.'3 =
I +21‘C2 + Z]i‘ig = ZQ.

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

1. &1
1

e
2. —
-,
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a6 Z; Q1 Z, &1 6 Sad Agresh o1 56 YR & (5 Z; Tl n = 2 q° p = 1 3t fws szt 1
STTETOT AT &, TUT Z LA 1 3Tet ST s 3hT S0l shaal ol i =l 2y, :roawmmﬁwﬁﬁ%ﬁn
for T R R

I, — 233'2 + Z3 = 1
211 — Dx9 + 2153 =2
Lipsars 211’.72 + Zlﬁ?g = Zg.

e, gfieront i 4 it yorelt § 3 G § gy g ot witenar, e o e @

Al
A2
:A3
A4

Multiple Response
109704189

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. (z¢ .. ¢ )(213 X;) is an unbiased estimator of 486% .
= 1% X, is method of moments estimator of 4 .

There does not exist any unbiased estimator of e~ .

= WP

(X7, 30 X5, 3124 X,) is a sufficient statistic for 6.

a1 {6 X, X, ..., Xy Tads qeemaa; sfed (i.i.d.) @mEi(0) Tefeas =t e, stet 0 > 031 7@, Fe swemt
R ER Rk

14807 (300, X,)(O00, X,) U S ket 2
2. 6 31 et fafer smmeerss LS 0%) X R

¢~ 1 g SN STTeheTsh T8 2
4. oFfaw (e, 300 X, 3o, X,) vk v wftrents B

Al
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A2
A3
A4

Multiple Response
110704190

Let X, Xs, X3 be a random sample from Uniform[0, #] 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{ Xy, Xs, X3} is 1.3, then H, is rejected.

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

4, The power of the testat / = 0.3is 1.
7 8 X1, Xy, X3 Sed-Uniform|0, 0] & argfeas sfieet 8, ST 0 > 081 H, : 0 # 3 % foeg waw
Hy : 0 = 3% fo7a 31mama 0.001 3 gwifarar siard wde ® faem ) 7o, Fe s g am 8 a8

1. A max{ Xy, Xy, X3} FUA 3.1 8, a9 H, a2

2. A max{X;, Xy, X3} FI1UH 1.3 8, 9 H,, 0% 21

3. Afd max{ X, Xy, X3} H19H 0.1 8,99 H, a2l

4. 6 = 0.3 9 adieror i 3ieh 1 2

fM
§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 ifr >4
f(z]6) = { B

0 otherwise,

where f € R is an unknown parameter. If X3y = min {X;, Xo, ..., X, }, then which of the
following statements are true?

1. (Xa) — 2In5, Xy)) is a 97% confidence interval for 6 .
2. (Xqy— 2In5, X(1)) is a 96% confidence interval for § .
3. (Xuy — 21n20, X)) is a 95% confidence interval for 6 .
4. (

Xy — £1In20, X(1) is a 96% confidence interval for § .

TH R X, Xo, ..., X, T Tierar oeea e STl SREmaieRl ST § A1gtse Tiaast &

e=@9 ez >0
z|f) = -
(alo) {0 s

SEt 0 € R 19 W= =1 A X () = min {X), Xy, ..., X,,}, W@ AR T RN TT

L. 63 e 97% fergamearar sfawet (X (1) — 21n5, X)) @
2. 6% T 96% foreamear satie (X (i) — 21n5, X(p)) 2
3. 0% T 95% femamerar state (X (1) — £ 1020, X)) @
4. 0% T8 96% forvamerar staua (X ) — L1n20, X)) B

{%1
A2
A3
fM

Multiple Response
112704192
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Let X;, X,, ..., X, be a random sample of size n from U(6, § + 1) distribution, where
@ € 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. lim, o Ey(T,) =0 foralld e R.
3. T, is a consistent estimator of ¢ .

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

AR X, Xy, ..., X, S U6, 0+ 1) | M 1 1 AgFess gfiesf 8, 5t 0 € R 191d et 31 3afg
T, =min{X;, X5, ..., Xp},n=1,2,..., Jde e R F g EH A g &2

1. 0 % IR HAThdd T), Bl
2. a9 € R&F T lim,, o0 Ey(T)) =6
3. O %1 AT R T, 2l

4. 6 =1 ARt 3T max{ X, Xy, ..., X, } ®
Al
A2
-
A4

4

Multiple Response
113704193

Let X1, 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 | X3|. If

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

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

2. Var(TT)= g

B Pl erg] =

Qo= Colon

4. P(T*+>4) =
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e & X, X, X et e ddqq wom & s 3 =0 argfeas gftest 2 S 0 % aner aafia 31 a9
i =1, 2 3% | X, | Xo| 9om | X;| Foffer | X, | Frmfe it R, frefia wwar 21 afz

3
T+ = E R«;
=1, X;>0

e fafga-=ife ufedis 2, e i et d A R A o €2

1
T+ =
P | 4 3) 7
2. Var(Tt) = =
; 5
CI el SN 5
1
Al
1
A2
2
A3 3
3
Ay
4
Multiple Response
114 704194
Let Xi, Xs,..., 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(6, a) =
(a—0)?, a,0 € R and the prior distribution N(1,2). If % [(2n + 1)4,, — 1 — 2n6] converges
in distribution to a random variable Z, as n — oo, then which of the following statements
are true?

i i #,asn — oo, forall# € R
2. Z follows normal distribution.
3. E(Z*) =48

4. E(Z?) =1

a6 Xy, Xo,. .., X, ST N(0,1) & 0 agfeas gfied 2, 9t 0 € R 39w 8 76 5 6, affa
R T B L(0,a) = (a — 0)°, 0,0 € RTGE sT N(1,2) & 31, 0 T 9 3Teharsh 2l R
=120+ 1)8, — 1 — 2n6)] i ATgRo® I Z 1 AMERT & ST 1 — oo, 1 1 erl # % &

qAag?
L @ftd e RFERTI, D050 — oo
2. 7 TAMT S T STTE0T LT 2
3. B(Z%) =48
4. E(72)y=1
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Al
:A2
A3
f\4

Multiple Response
115704195

Consider a linear model
Y;;=IB1 +_;32+"'+.33{+6i; IS’.’:ST&,

where errors ¢;’s are uncorrelated with zero mean and finite variance o2 > 0. Let ;i- be the
best linear unbiased estimator (BLUE) of 3;, ¢ = 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. Y3 — Y, is the BLUE of j3; .

e diea W famm =t
Y;':)B] +ﬁ2+"'+ﬁvj+fi: J.Sﬁgﬂ

STET AT ¢;’s STHTHAIT & I AT HIA X[ qAT Foreror o2 > 0 afifier &1 7 o6 3; o1 2 YRgen afima
3T&hatsh (BLUE) B, i = 1,2, ..., n 8l a9, i i f @ R T e &2

1. anf STafTat =1 0T gad: YRTeHR B ol Tfehdn 1 21
2. 9@F 3, 1 < i < n v, e safima simeperi ot T 3

3. Var(8)) = o2

4. B3 BLUE Y3 — Y, Bl
fM
‘AZ
{%3
A4

Multiple Response
116704196
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Consider a linear regression model Y = X3 + ¢, with r regressors and an intercept.
Random error € ~ N, (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, ;, respectively, be the mean squares residuals and the maximum
likelihood estimator of o2. Then, which of the following statements are true?

1. MSE(é255) < MSE(62) if r =2,n = 12
2. Var(63;p) > Var(6?) if2<r<n-—2,n>12
3. Var(62yg) < Var(6?)if 1<r<n-2,n>3

4. MSE(6%;5) > MSE(6?) if r = 7,n = 12

T g TR died ¥ o= X3 + ¢ W fmm it e r werft € qon ww siads &) awfos I
€ ~ Np(0,0%] )%WX@WWW%IW%R%WW@I @ﬁﬁﬁﬁﬁﬁ%l
FHTSRIV TOTIh! T SATHH A a1 TR (1S ZRT hLd 8| 7 foh 62 QT 62, FHART: STaTRTse 3 wresy qe
o2 T SARIFHAT TIIaT TTheih 8| a9, e oAl O 9 &l o 9 &7

1. MSE(62,;) < MSE(62)afdr =2,n = 12

2. Var(62,;) > Var(6?)afe2 < r<n—2,n>12
3. Var(UMLE) < Var(G )ﬂﬁ'l*(r-(an—? n>3

4. MSE(62,5) > MSE(62)afd s = 7,n = 12
{\1
52
§A3

A4

4

Multiple Response
117704197

Let (X3, X5) be a bivariate normal random vector with £(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

; UX1+X2 U
independent of (X;, X5). If Z =

P (X1, Xo) T
are true?

, then which of the following statements

1. The distribution of Z is symmetric about 0 .
2 E(Zg) =2
3. Var(Z2?) =1

4. Z and U are independent random variables.
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A1 fo ferelt fomr sam agfss wfaw (X, Xo) @ E(X,) = 1, BE(Xy) = 0, Var(X;) = 1,
Var(X;) = 1 3o gedsiy 1o 1 2191 76 U w6 U(0, 1) Igfas =2 st % (X, Xo) 8w 219k

_UXi+Xa-U . .
= U ,qa A FRi g a v &2

1. 7 T8 (% grie gufid 2|
2. E(Z2) =2

3. Var(Z2%) =1
4. Z qen U s angfeses o 8l

Al
A2
A3

A4

4

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

ERRTNR C [
E E F 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 fesie w formam ol S1at wd9, seires =i wef3fa otd & o 18, So= sl yefsfa o+ 8

A C A B A B E
B D C D D C F
E EF F G G G
o, Fe sy dd s e g &

1. TesTea dqfera 7ol sereh fesis 2

2. Teomss varg AT 2

3. fesiréa fesmuari 2)

4, fesmér aufia 21
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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(t) for all ¢ € R, then
which of the following statements are true?
1. P(X,>1)>P(Xy>1)
2. P(X1>1)<P(Xy>1)
3. E(X;) > E(X,) provided both the expectations exist.
4. h(t) = hi(t) + ho(f), t € R, is the hazard function of the random variable ¥ =
min{ Xy, Xs} .
T & X, dem X, Fatea: dad s wart drel aighesd =t § A B X, @ = 1,2 %1 de B hy(t) @
fefmdiafRaftt c RFRTTA(H) < ho(t) B, T@ T TR A I A T &2
E BNy 5 1) SR (0 )
2 PXi>1)<P(X.>§
3. B(X)) > E(X,) =1d foh 1 Seamamait ot sificed &1l
4. h(t) = hi(t) + he(t), t € R, agFSF T Y = min{ X, Xy} &1 €h HeH 2
Al
1
A2
2
A
3
Ay
4

Multiple Response
120 704200
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Consider maximizing the objective function
P=x +2x;
subject to

1+ a2+ 233 <5

2z — 3x3 > 1

xa+ a3 <0

x1 >0, 20 20, z3 > 0.

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

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

I B

P = & + Io
& SferardfiEster W e afase & snfe fem

T1+ 29+ 223 <5
201 — 3xz3 > 1

z2 +z3 <0
e | o > N o i

@, f s d g s a g &2
1. Zoead Ut 4 2
2. TH IR g (4, 1, 0) 2
3. 35ZqH FHTYH 6 2|
4. (3,0, 0) Th = =1 foig 21

Al
A2
A3

A4

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


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/
https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

	Template for PYP PDFs - Acrobat PDF - 1st page - Black.pdf
	Blank Page




