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PREVIEW QUESTION BANK(Dual)

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

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

Objective Question
1 705101
A monkey covers exactly 10 m on ground in each jump. What is the least number

of jJumps required to reach a distance 1 m away from where the monkey jumps

first?

1. 1
2 2
3 3
4. 9

T 9T, TIF F H HfF | IF 10 AT F gl 77 Far € T &)
o 9gell e AN FET § Toh HieX B gl ah UgTe H Fal A wgeAqH FE
T gEf?

i
© W N

A2
A3
A4

Objective Question
2 705102 .
Cube root of 0.0125% is closest to

1 0.005%

2. 0.05%

3. 0.5%

4. 5%

0.0125% T U=THoT Tl Tolehea® grem

0.005%
0.05%
0.5%

4. 5%

w no=
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3 705103

A2
A3

A4

4 705104

AN =

Objective Question

1.

Objective Question

4

228

2. 108
3,
4. 114

156

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

5-37h! I fohctell HEATT, 0 W 9 T & 37ehl &1 AT &leh, Flald HI ST Fehcl
¢ o 123 v J@erH 7 AR FS off 3% v ax ¥ qUw 7 e
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The diagrams show two orientations of a die having numbers 1 to 6 written on
different faces. The number on the face opposite the face showing 3

is 2
is 1
is 6
cannot be determined from the given data

P LGN e

1 fRw aw T & v 9 & o euw a2 § Gus At aagl
9 1 ¥ 6 d& $r e fodr 12 8| e 3 & 9efig ae arel ddg &
8 Qulia feer & sia O &1 &

1. .2
2. 1
3. B
4. Tu v 3iws @ AUIRT A€ & dohdr
Al
1
2
A3
3

A4

Objective Question

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

following statements about these containers is true?

1. Their volumes are equal.

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

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

4.  Volume of the square container is larger than that of the circular container.
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W 795 & W IR TF § 59 MR FaHR, TR, IR HR
FHATE PSR & ToAT 3T & Ther off FHIT 1 37 9 F AR F rfafEa
H ¥ Pl O F99 I &7

3T AT S &

HIATHR U1 & HEASH SR I & A&AGA § AUF &
FAAHR 91T FT 31T, FIMNHR IH F 3AAT § FH 8
FNHR 9T FT HAAA, SR 1T F HATT ¥ 30F &

PO =

A2
A3
A4

Objective Question
6 705106

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

= 5 = 25 T

e o

£ 9 2 27T

& 34 e 1.5 +

% v §

8§ 27 s 1t

g3 17 "g 0.5 +

= 0 : : : : | a 0 i : : : :
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5

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

1. 1 carat

2. 15carat

3. 2carat

4. 2.5 carat
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A R v 77 F &Y 3R v F [ Rt fr @ owelia fr oo g
U S FT %, 6,75,000- F HAG AR H T ERT AR Toh Tooll TSaAT
AT &1 TE FHR FAT FIM?

= 5T = 25 T
< -
£ 4T 8 27
& 3 o 15 +
£ =
317
@ 11 g 05
£ 0 : : : : | & 0 i I ; % :
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2, 2.5
Weight of diamond (carat) Weight of emerald (carat)
i 1 carat
2. 1.5 carat
3. 2 carat
4, 2.5 carat
Al
1
A2 5
2
A3 3
3
Ay
4

Objective Question

7 1705107
If A is B’s daughter, B is C’s brother and D is C’s father, then what is A to D?
1.  Grandfather
2. Grandmother
3. Grandson
4.  Granddaughter
I A BHE G &8 CH s & AR D, CH [ar & aF A, DF/A Fiey
g7
1. crar
2. arér
3. Orar
4. 9rdr

Al
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A3
A4

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

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

120
240
360
480

T 4 HIeT x 3 HIeT x 2 HeT 3R F TIFEHAT solish HF 10 AT Alers arer 1
HieT =1 & AR T=AT H HIeT AT Ig AAS g o e & ST Fs
T 7 g5 W frael e @A o we?

120
240
360
480

LN =

Hwnp o=

A2
A3
A4

4

4

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

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

14 km

16 km

24 km

30 km

e N =
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weh Afgem For gt & 1/10 07 3 fonaderer i afa & Toret a7 Fdr &, 1/6
T FT g 5 THAVEET 2T 1/5 AT @ 6 fRey/aer H a1fd ¥ glzaw J2r 9w
16 faredt &r gt @1 16 foreli/aer @ X & WEfevd & o7 AT 81 38H @

T A T Fol g FAT 7
1. 14 AT
2. 16 FHAT
3. 24 AT
4. 30 fReY
Al

1
A2 5

2
A3

3

A4

Objective Question

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

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

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

T G-3RI FEHT F 0 T 9 3 & TART ¥ g1 737 8 Ife T F
3R 3R RufT A & ar 100 rae & 0 3N & O RE & 9ar e
Hr TITehar F3T Bef?

10%
20%
30%
40%

A

Al
A2
A3

A4
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4

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

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

Suresh
Naresh
Rupesh

N =

Cannot be determined

mr,mﬁmrﬁmmT%mmrﬂmﬂﬁ%llﬁsrﬁm
Fer 3 Torer Fr Ea FOE & SR g1 Il [T, AN ¥ fEE oar g

ar g9 oI T 272
1. g“\mr
2. T
3.

4. TRUROT A& TFAT ST TR
fAl
fA2
:A3
:A4

Objective Question
12 705112

Thevalueof (1- —)(1- —)(1- ——)...(1- —)is
1. -2
2. (1- )
3. (1- 2)
4 -2y
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13 705113

—r

2
3
4
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:A3
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Objective Question
14 705114
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Objective Question

4

(e eI o

2025 2024

-3
(1- 2)
(- 2
(1- 2)

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

90 cm?
100 cm?
110 cm?

120 cm?

TF FHAGHS A U o 3R oF Gt werern 13 W Ak 24 v B A
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Two fair dice are thrown at random independently. What is the probability that
the average of the values on their upper faces is 4?7

1. 5/36
2. 16
3. T7/36
4. 29

ar fosueT 9rHl @ AgTR TE FadT T § G I 394 FIU TR
AT 79 & 4 @ F wikewar F=r @i

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

P b=

A2
A3

Ad

4

Objective Question
15 705115 . . . .
The square of the geometric mean of two positive integers is 30. The smallest

possible sum of the two integers is

1. 10
2. M
2. 912
4. 17

ar UcHS qUIhl & I[0NcaRk ATET &7 a1 30 g1 3o7 al qUihi 1 HATad

FATH TETheT T BreT?

1. 10
-
3. 13
4. 17
1
A2 4

2

A3
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3

Ay

4

Objective Question

o An electric heater uses approximately 1 KWH for increasing temperature of 1 L
water by 1°C. If the heating element has a rating of 10 KW, what is the time
taken to raise the temperature of 1 L water by 1 °C?

1. 1 hour
2. 15 mins
3. 10 mins
4. 6 mins
Tsh Solfdead glel, 1 e Uil &l di9AT 1°C ged & o oererer 1 KWH
fasrelr &7 3u=er wXar g1 afe 2a% &ifder vese & T 10KwW g ar 1
e GTeAT T agATT 1 °C Fed & T fhaar gag sEeEm?
1. e
2. 15M@=e
3. 10f@=e
4, 6 @Aae
.
1
A2
2
o
3
Ay

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

X-Y graph.
1.0
L. Y
asl ° !
PO 1 k- Iéll .1. : ., L 'tl, .'I.'.él
-0.5 .‘ ) x

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

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

4. Y=ex coskX]

TF YA H FO SHEAT A HHI B Thlold I A [{U AT X-Y AH H

SEgd fRam I §
1.0
« Y
os[
1 ’ 2 3 % 4 '.é . Eli
-0.5_ : = X

RSl T SHH e TA & [T HiT TT Bolel (hereleT) Halcdd BHEM?
(FT HPRIHS &R k & o)

1. Y =cos [kX]

2. Y=sin [k

3. Y =tan kX

4. Y=e* coskX]
Al
1

A2 5
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A3
Ay

4

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

increase its proportion to 20%7
1= TL
2. 1281
3. 2L
4. 2251

CH T g FH 10% Il E| Ul F U H 20% FF d9 & fow zEHE

fraar gl AT g3em?
1. 1aeX
2. 125X
3. 2
4. 225%0eT
Al
‘ 1
A2

2
A3
. 3

A4

Objective Question

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

Asha is Tanisha’'s

1.  mother

2. niece

3. grand mother
4.  sister

Ifg 3mem & A Fefrew H T Fr AT § AR oA F FT oA TG 5 oar
3T Jarerm fr T 22

EEE
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Al
A2
:A3
A4

Objective Question
20 705120

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

20
19
18
10
58AT TS AT 4 WA ASS F T wWehole AR H 1 FA < 1 WA F g A
FIEAT 1 IE TH & FIE T ¢l (ol Al § of $0F [oIT fhcdel i
e ST BIeT? (1 WAT X 1 THAT Tohsh &l Teh-Teh &leh IHoldT Iad o [l AT

ar SaTg I7 TS & FAIH FCA F YA H S Fehell 8)

g ) -

1. 20
2. 19
3. 18
4, 10
Al

1
A2,

2
A3

3

A4

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

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

Which of the following statements is true?

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

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

T foF R o 3t s1ftea srag=aw A, B 8 9 fk

S = {f:A>R | fuaat},
T = {f:B—>R | fumg},
U = {f:Ax A= R | fuadag}.

e el § 5 S JTEe 22

1. g Aqftfd &, a9 .S @ U o He Thehl STT=a1eH 2l

2. afe Aufifi@ R qem B = [0, 1] 8, 99 .S a1 T % 0 Fls Uhehl TTea1e 8l 21
3. Tordlt oft A & foIU, S e U o e 1S Uaheh! 3TTes1ed 81 2

4. TG A + B®, a8 T a1 U % 0e hig Uheh! 3TTea1eT Tl 2

fxl
A2
fx3
A4

Objective Question
22 706502
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Assume that
lim =x,, = 2025.
k=

Which of the following statements is necessarily true?

1. liminfx, = 2025

n—0oo

2. limsupz, < 2025

n—r00

3. liminfzx, < 2025

n—oo

4. liminfwx, > 2025
k—oc

0 5 (2,,) 1 TR G T 1 STTHH & FHaHT S0 IUHHA (2, )41 81 7H 6

lim @, =2025.
k—o00

e d A F1 O1 F99 FAEEET: G 22

1. liminfz, > 2025

=00

2. limsup z, < 2025

T—r00

3. liminfx, < 2025

=00

4. liminfz,, > 2025

k—oc
fAl
.AZ
:A3
A4

4

Objective Question
23 706503
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Let (2,,).>1 be a sequence of real numbers that has a decreasing subsequence (i, )>1-
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Consider the sequences (a,,),>1 and (b,),>1, defined by
T 1 T 1
a, = —2vyn + — and b,=-2vn+1 + —_.
PP R

Which of the following statements is true?

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

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

m (an)-nzl qr (_bn)nzl q’(ﬁﬂtﬁi‘?ﬁﬁﬁﬁﬂﬁwﬁ?{%

3

n 1 n 1
Gn=-2vn + Y —= T by=-2Vn+tl+ ) —.
o vk = vk

= ¥ 8w T g 22

. (@) HERE Erar @ AT (b,,),,5 ARG 72 & 2|
- (bp)nx1 ATTERET ST 8 AR (a,,) >, ATETE 7 ar 21
. (@) ns1 T (by,) > ST ATHERT 1T 2

- (@ )nz1 T (by) > ST 1S ot Srfvrgia & e =)

—

b2

(991

I

5\1
A2
A3
fA4

Objective Question
24 706504
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Let f : R — R be a non-constant continuous function. Which of the following statements
is necessarily true?

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

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

AHfF f 0 R — R %S 3R 9dd B 2| 97 3 9 &9 97 599 STavasha; 907 22
1. e e 3TaTead A C R & fog, R = suaqead [~ (A) Thag 2
2. RH I B STHT (2,1 F TG, (F(20)) o1 W R H 70T 377560 &
3. T e € REfmsfaw f(z) = 2
4, TETy € Re s faw f(z) =0 ®

Al
A2
fm
A4

Objective Question
25 706505

Let f : R — [0, 00) be a bijective function. Which of the following statements is true?
1. f is monotone.
2. [ is continuous but not strictly monotone.
3. f is not continuous.

4. fis continuous but not uniformly continuous.
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qH ok f 1 R — [0, 00) Thehl ATTSIET Bl &l FHH T H H shid °1 9 82

. [ e R
2. f Had 8 AT ged: Uehfate T 2
. f gaq &l =l

4. f Gdd & ATk ThEHHd: Fad T8 &l

—

(9% ]

Al
A2
fm
A4

Objective Question
26 706506

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

2 +n %2 +n?

@)= (-1 =2 and ga(a) = (-1

13

Which of the following statements is true?

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

n>1 nzl

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

=l n=>1

3. Z gn is uniformly convergent on the interval [—1, 1], but Z Jnisnot.

nz1 n=1

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

fi=1 n=l
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et [—1, 1] o frad aieaiia S & STTeRH ( f,) o1 T (g, )1 T =R

L T2+ z? +n?

fn(m) = (_1) adr gn(ﬂ?) = (_])n

s g R aTaT 2?
LS oy g, S (1, 1) o e s

n>1 n>1
2. f, SR [—1, 1] R OFEHEG: A, dfm Dy g, TR
3. g, S [—1, 1] o w2, A Y f, T
n>1 nz1l

4. FAY " f, FRIADY g, FFATA [— 1, 1] T CHEHAITA: AT 2

n>1 n>1
:A 1
f‘\Z
5\3
A4

Objective Question
27 706507

Let V be a vector space over R. Let 71,75 : V' — V be two R-linear transformations such
that 7 +75 and T — 75 are linearly independent over R. Consider the following statements:

(A) The transformations 7 and 7; are linearly independent over RR.
(B) There exist R-linear transformations 73, T} : V' — V such that
{0+ -1, Ty, Ti}
is linearly independent over R.
Which of the following statements is true?
1. (A) is true but (B) is false.
2. (B) is true but (A) is false.
3. Both (A) and (B) are true.
4. Both (A) and (B) are false.
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qHfF RV wwafenraufg 1 am 6 7,. 75 - V — V &1 08 Rfasw wuiqwr & fof R W T, + 75, @91
T, — T, {aFa: @ 2| =1 Faa=ai W = =

(A) R &qawor 1) qur 7', asha: @ 2l
(B) Rftash waiaqwii Ty, T, : V — V 1 e € e fag
4B T~ Ty T)
R T {flgsa: @ad 2
e suEid s ar o 27
1. (A) & 8 AIfehd (B) 376 2l
2. (B) T B WA (A) 370 2
3. (A) 9T (B) §F1 &7 &
4. (A) TT (B) EHT 376 &I

Objective Question
28 706508

Let 7 : R* — R* be an R-linear transformation such that
(T2+T+I)T-2)=0 and (T%+T+20)(T? —4I)=0.
Which of the following statements is FALSE?
1. T is diagonalizable over R.
2. The characteristic polynomial of 7" is (x — 2)*.
3. The characteristic polynomial of 7' is (2* + = + 2)(2* — 4).

4. For every R-linear transformation S : R* — R*, we have ST = T'S.
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o= R 7 : RY — R* var RIRes waiawor & 6

(TP +T+I(T-2)=0 @ (T?+T+20)(T?—4I)=0.
et ol § @ 6 |1 srEer 22

I. RW T foamoirr 2 |

2. T =1 ATSrerfores sigue (z — 2)* 2l

3. T o1 ATAEfores 598 (22 + o + 2) (2 — 4) 2

4. g% R wwiar S : R! — R & faw, ST = 7.5 @m

Al
A2
A3

A4
4

Objective Question
29 706509

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

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

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

ur fo6 A w3 x 3 aftny smrege @ fomes forg A® qoumes s1rege 81 e el 1 @ i a1 acg 22
1. A ool 2
2. A% FHE A 3 i srficrerfors 9 8
3. A% sAfyaaes ague 28 — 12
4. A% HAfeqss ag9e 1 Hife 2 T &1 e
A

A3
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Ay

4

Objective Question
30 706510

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

1
A= |1
1

Which of the following statements is true?

1
2
1

1. There exists a real invertible matrix P such that PAP ' is a diagonal matrix and
PP = I3,

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

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

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

forelt stegR P o ufted &1 P! & ffde &t | e areafeass sege w famm

1 18
A= |1 2
1 1

DD -

T ol 1 6 S W e 22
1. T AR SR TegE PR PAP ! fel-smee 8 qen PIP = [5 R
2. UHT ARfde AU e P & fof PAP~! fal-ssgg 2 qom PLP # I3 2l
3. A %1 Ush ANTAIF W araferss T2 2
4. A% dad aredfos stficrefires a9 8 qur ag R W ool T4 21

jAl
52
:A3
:A4

Objective Question
31 706511
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Objective Question
32 706512

4

{(Goo ) (
 {(Groo ) (3
{Geoo) (3
@)

| ]

%F‘

P

L

1

G:

1
75
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o
&F‘

)(Uozm}
) (0,0,1, o)}
)(Uozm}

J‘ «J malm}

5%

SIS
-

=]

m
5L

g

A ST TUHREH atel R* 9T fa=m &4 /M f6 V festi (1,0.0,1), (0.1,0,1),3
R*ﬁm%lﬁmﬁﬁaﬂqmv?ﬂmaﬁmmwﬁr#

Sl

1 .
ﬂ:%)(uuLm}
0 L (U 0,1,0)
0.7 0001,
0,22 .(0,0,1,0)
0= ). 001
lg oolm}

sls SIS

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

(0,0,1,0) gu ferega
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001
A=10 1 0].
L 0

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

Consider the real matrix

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

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

=1 areatas HTHE T EEIETY

0 0 1
A= |0 1 0
1 0 0

B :R?®x R? - R# B(v,w) = v* Aw & aftenfia 3 o wemi 8 & e aer 22
I. B(v,v) =0%aRsiFaaafo =02
2. @& \ € R faevEr o & B(v,v) = AR
3. WETw £ OB R eft w € R & fow B(v, w) = 02l
4, I B(v,w) = 08d, Mo =08 w =02

Al
A2
§A3
A4

Objective Question
33 706513
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For z = x + iy € C, let f(2) = u(x,y) + iv(x, y) define an entire function. Consider the
function
9(z) = ulz, —y) —w(z,—y), forz=z+iyeC.
Suppose that v(z,0) = 0 for all z € R. Define £ = {z € C | f(z) = g(z)}. Which of the
following statements is true?

e

. I is the real axis.
2. F is the imaginary axis.
3. E contains an open subset of C, but £ # C.
4. E=C
ARz =2+ iy € CHFRAT f(2) = e, y) + iv(w, y) 3T IR e G Jvciiys 21 Fm wom w
[EELES
g(2) = u(z, —y) —iv(x,—y), T2z =z +iy € C.
g fEadft s c RF R o(e,0) = 0R1afonfiawl £ = {2 € C | f(2) = g(2)} FFuAig a st an

g 2?7
1. F arefas s1e 2 |
2. F wiedias AT |
3. E ¥ C %1 U faga suaq=ay #Hifed & At £ # C 2
4, E=C
Al
1
A2,
2
A3
3
Aty
4

Objective Question
34 706514
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Consider the half planes
RB.={zg=g+igel to=0} awd R =jg=z4+qgel : x50}

and the fractional linear transformations

: z—1 z+1
T](ZJ: 7+1 and Tz(;]:j

]

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

1. T} and 75 conformally map R, and R_ respectively, onto the disc D
2. Ty and T) conformally map R_ and R, respectively, onto the disc D
3. T and 75 conformally map the disc I onto, respectively 12, and R_

4. Ty and T, conformally map the disc DD onto, respectively R_ and R

o srd-gwaa

&1 & a1 fae fy=eres s sgian w fomm it

z—1 , z+1
Titg) = e qaur Th(z) =

TR AR D = {2 € C : |2 < 1} & P A S av e &

1. T, @ T, 58T R, @1 R_ a1 Afshant [) T ATHI0M: AT Sfafersr #d 8

2. T, @1 T, M R_ T R, 1 Afshant [) O STHI0M: A1) Sfaferrr #d 2
3. T, @ T, Sfshet D 1 AT Ry T R 9 3THI0G: AT=a1al Nidf=id i ol
. T, @ T, =ifsheht D %1 36WST: R QT R, W SFTHI0T: AesTal Sfafefid Fid &l

i S

Al
{xz
A3
fM

Objective Question
35 706515
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Ri=fz=p+ig€C:a>0} ™ R ={z=w+iwel: z<0}
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What is the value of A for which

A B N4
'[;(:_1 B (3_2)2)‘1&—(1

ol
B R
—
=
e

/q(zfl - (f_(’f_ﬂ_)g)dhn

AT A 5 =1
» L)

f—

3. f(1)
4. f'(2)

Al
A2
:A3
A4

Objective Question
36 706516
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Let~ be thecircle {z € C : |z| = 3} oriented counterclockwise. Let f be an entire function.

uH o6 ammad sfufa=nfaa g {2 € C : 2| = 3} RITA T f v vda Ivaiie wom 21 3l
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Consider the entire function

and the meromorphic function

on C. Which of the following statements is true?

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

B w9

A fof C W a7 v ises B

qAT deh! Berd

81 91 hel § 9 & F 91 9 77

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

2. z =0, f 1 HIE 2 FH Y TATHA g FTHIE 1 1 4 2
3. 2 =0, %0 f HHIE 3 Y TUTHAA g FT HIE 1 H I 2

4. z =0, % f T HIE 2 H1 I qUTE g HTHIE 1 T 2

EN N w w o ) —_ —_
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z = 0 is a zero of f of order 2 and a pole of g of order 1.
2z = () is a zero of f of order 3 and a zero of g of order 1.

z = (0 1is a zero of f of order 2 and a zero of g of order 1.
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Objective Question
37 706517
Let p be a prime number. An element « of the multiplicative group (Z/pZ)* is said to
be a primitive root in (Z/pZ)* if the order of a in (Z/pZ)* is p — 1. Let S, be the number
of primitive roots in (Z/pZ)* and ¢ denote the Euler p-function. Which of the following
statements is true?
1. For each p < 100,
£(%)
“—~ \p(p)
converges.
2. For each 100 < p < 200,
Z ( SP )N’.
“—~ \ p(p)
diverges.
3. For each p > 200,
i ( Sp ) i
“— \ ¢(p)
converges.
4. The element 4 mod 101 in (Z/101Z)* is a primitive root.
T foh p Uk 37T W1 8| IR ORI 9HE (7Z/pZ)* o Tt st o 6 (Z/pZ)* Wi p — 184
1 (Z,/pZ)* H TR T T ST 8 W Al 6 (Z,/pZ)* 3 TaT 7t oh! 6T 3l S, T AT BT
g fAfde o 21 e ol § & T T a9 22
L. ¥ p < 100 % forw
> (%)
“—~ \ ¢(p)
SRR 2
2. 9% 100 < p < 200 % foag
2o T
> (75)
— \¢(p)
FTER 2
3. 9% p > 200 & faw
()
=\ p(p)
AT 2
4. (Z/101Z)* ¥ 3539 4 mod 101 T I 9 2|
Al
1
A2
2
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A3
3
My
4
Objective Question
38 706518
Let GG be a group of order n > 3 and H be a subgroup with 1 < |H| < n. Consider the set
¥ =| |gg™
geG
Which of the following statements is true?
1. If G is abelian, then | X| = n.
2. If | X| divides n, then G is abelian.
3. |X|<n
4. | X| divides n.
A o6 G HIfE 0 > 3 HTEHE & a1 [ T UHT STAHE & feh fq 1 < | H| < n 21 o aweea o forem i
X =JgHg™
gel
e FEi § g T T e 27
1. At G et 8, a9 | X | = n R
2. afd n | X| fnfoa #xar €, 99 G et 21
3. | X|<n
4. | X| g1 n forfoa Ean 21
Al
1
A2
2
A
3
Ay
4
Objective Question
39 706519
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Consider the ring homomorphism i : C[z, y] — C[t| defined by
Y(f(@,y) = FE2 ).

Which of the following statements is true?

1. v is surjective.

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

3. There exist non-zero polynomials p,(z), p2(x) € C[z]| such that v(p, (z)y + pa(x)) = 0.

4. There exists f € Clz, y] such that v(f(z,y)) = 0 and ¥(f*(z,y)) # 0.

Ferd FHTERITET o Cla, y] — C|t] Fra aftnfya &
U(f(2,y) = f(&.1).
o AT O & 9 arue 22
1. o) SATEBEY B
2. A qgual py (), pa(z) € Cla] F AT p, (2)y + pa(z) € ker v, T p, T4 p, AT I TS &
3. B8 AR TG s (2), pa() € Cla] &R TTC 4 (p1 (2)y + pa(2) = 0
4. W f € Cla,y] TR AUy (f(z,y)) = 0T (f>(7,y)) # 0B

Al
A2
A3
A4

Objective Question
40 706520

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

subsets
A={(n, l) :n.GN}. B={(n: l) i'??:'mGN}'
n m

Which of the following statements is true?

1. Ais a closed subset of R? but B is not a closed subset of R>.
2. B is a closed subset of R? but A is not a closed subset of R2.
3. Both A and B are closed subsets of R

4. Neither A nor B is a closed subset of k2.
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WA o o N e=TeHes qurteni ot G=ad 8| Afdersia aiftafaeht aret R2 qut fre suemeei ot faam =

A= {(n l) s -nEN}1 B={(n. l) : ?17-m€N}.
n m

et AT 8 B S wT He 2

1. R? =1 Hed ST8H== A 2, fehT R? %1 §94 W=7 B T8 2

2. R* %1 o SUeE== B 8, @l R? %1 6 Sraq== A Te 2|
3. A@er B3At R? % Haq Swawad g

4. AT BAEHE Wt R? 1 Had 3waq=ad 76 2|
fAl
TA2
‘A3
.A4

4

Objective Question
41 706521

For any non-zero solution y = y(z) of the differential equation

5 d*y
dx?

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

dy
(2z + 3)? 6(21;+3)d +8y=0,2>0,

1. S is an empty set.
2. S is a non-empty finite set.
3. S is a countably infinite set.

4. S is an uncountable set.
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A st gfeor

2

a5 d
(22 + 3)* d—;é + 6(2z + 3)£ +8y =0,z >0,

% foret Wi TR e y = y(2) F T S = {2 € (0,00) : y(z) = 0} Ala=

1. S U fad aq=aa 2 |
2. S us Afiad ufefia T )
3. S Tk MUHIEG: ST G 2
4. S U IFTUH G 2
Ay
1
.
2
M3
3

A4

Objective Question
42 706522

The initial value problem

d
J_y = y/|z — 1] siny, y(0) =1
dx

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

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

- e

no solution on the interval (-2, 2)
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=1 3l o gaeE

% =+/|z — 1] siny, y(0) =1
FI/h

1. R 9T Uk Afgd g 2l

2. I (—2, 2) H 3+ & 2

3. T Mg B & AT 34 o 3fciea i 3feerss 3fauet (—oo, 1)
4. I (—2,2) H DS & TET 2

Al
1
A2
2
i
3
Ay
4
Objective Question
43 706523
The problem
Pu  0%u : , :
ﬁﬂ-d—yz =0 in{(z,y) eR? : ;Iiz-l—yz > 1}
u(z,y) =1 on {(z,y) e R® : 22 +¢*> =1}
has

1. no solution
exactly one solution

exactly two solutions

L

infinitely many solutions
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qyaET
0*u  O%u . : . :
u(z,y) =1 {(zy) eR* : s+ =1}

1/
1. IS &t e &
2. JYTAY TF TA 2
3. JYTaY & & B
4. A TA T

Objective Question
44 706524

The problem

du " ou .2
oxr  dy
w(z, 0) = ?, Vz e R
has a solution on an open set containing the line {(z,y) € R? : az + by = 0} if
L. a=land b=10
2.a=1land b= -1
3 a=2andb=1

4. a=1land b= 2
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ou . ou
or Oy
u(z,0) = 2%, Vz € R

& {(2,y) € R? : az + by = 0} a1 & wwifed &t aret foreft forga wqee e 2 Af

L. =1l b=8

u?,

2. a=1dqa9b= -1
3. o=2 =1

4. a=17qub=2
Al
A2
A3
fM

Objective Question
45 706525

Consider the quadrature formula

(F(=1) + F(1)).

b =

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

Then the degree of precision (also known as order of exactness) of the quadrature formula
is
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Al
A2
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T &psreheT T O o= st

1

/_1 lz| f(z) dx ~ 2

(f(=1) + f(1)).

el &R 9 ol TiEraan it (R zremaer #ife +ft wersmar ) 2

1. 0

2. 1
3 2
4. 3

1

1

2

2

3

3

4

4

Objective Question

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

n 1

minimize J[y|] = / (yy' + (y")?) dz,
0
gubjectto 9(0) =0, ¥ (0] =1, 9(1) =2, ¥'(1) =4,

then ¢ (1) is equal to

00| Co | 0ol on

W= | Ot
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afe o e 40, 1) Fre foreror g o1 = @

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

sErd y(0) = 0, 4/(0) = 1, y(1) = 2, /(1) = 4,

(1
Ty (1) f=g

D

1. —

8

5 3

|

3

3. —

8

D

A

4
Al
1
A2
2
A3 3
3
Ay
4

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

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

where
z(1 — <r<t<
il = z(l—t), 0<z<t<l1
t(l—z)y 0ti<g<l
then
72
L. %+)\u= , u(0) =0=mu(l)
d*u B B
2 E—)\u 0, u(0)=0=u(l)
3 -d—UiJrA =0, u(0)=0=u(l)
- tau=0, ul)=0=u
du
4 @—)\u—ﬂ, u(0) =0 =u(l)
afg v T TRt TR &1 gt §
1
u(x) = )\/ K(z,t)u(t)dt,
0
EH|
r(l—1t 0<e<i<]l
K(%,1) = i ) R ESE SN
tl—2), 0<t<z<l
dsl
d*u
1. HZ +Au =0, u(0)=0=mu(l)
d*u
2. @—)\?L:U, U(O):O:u(l)
du
3. @—1—)\@5—0, u(0) =0 = u(1)
4, %—Auzo, %(0) = 0= wu(l)
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Objective Question

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

AN
t

ma

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

(my + ma)i + I-m-gc% (9 cos 9) =1,

16 + r—‘f;(:i:(:us 9) + #0sinf + gsinf =0

(my + mg)i + lmafi cos 6 = 0,

2.
10 + & cos@ + #fsinf + gsinh =0

o (mq + mg)r : lnlldl (9008 9) =i
10 + mg 1 Cos 6‘) + #fsinf + gsinf = 0

i (my + mg)Z + I“f (600‘:6") b #fsind + gsind = 0,
16+ 4 Tu)ag]—l—ﬁ(ztmﬂ:l
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ordl Sreater 9 & wieaq afds @ L w e 5699 m, & &1 W fomm Fifsw) o & o e g
gl o ) TS | T U GO A [Tt S50 mg, my # my 8, FeETER #u @ e g 2

AN
=2

My

Jfe Greteh, [, Tl HHTTEd F dTel GHae § aIe FdT 8, 06 SATIehighd [HQzTieh! 2 T § FRT S Tid o SHIeRoT
(TET g TEed T @ @) fre &

(mq +me)Z + Emzr% (!5' cos 9) =0,
1. 5
10 + % (i cosf) + ifsind + gsinf =0

5 (my + me)i + Imsf cos 6 = 0,
16 + i cosf + i0sin 6 + gsinfl =0

{ my + Mo )T+ lmldt(ﬂ(oaﬁ) =0,

‘;
16 +m£u:z xuw@) + #Hsinf + gsind = 0

a (ml-i-mz}5+fd(9c059)+'E".6'sir19-i—gsin§—0,
16 + = rcosﬂ) +0cos® =0

Al
fxz
A3
A4

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

i

= —  z € R,
m(1 + a?) e

f(x)

Then which of the following statements is true?

1. X; and “\":;_;'"” have the same distribution.

T

1 . P :
R ; X; converges to 0 in probability, as n — oo .

3. Median of {X,, Xo,..., Xy,4+1} converges to 0 in probability, as n — oo .

4 B(|%]") = o0

w6 { X, } e e e e e atel T ue aderamTa: sfed (i.0.d.) argfeas =i & otn @
1
f(z) = m,;u € R.
de e et § § 9 91 9o 22

1. Xy e 2 & e a8

2. 13" X, s i 0 9 st €1 &, 91— oo

=1

3 {X1, Xz e ,1¥2n+1}ﬁmmﬁ”mmm%.m?l — 00

4. B(|x|*) = oo
Al
x
A
rs

Objective Question
50 706530
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Let Uy, Us. ..., Ug be 6 urns such that urn U, contains 3k + k2 balls, out of which 3k are
white balls and 4® are black balls, k = 1. 2, .... 6. An urn is selected with the probability
of selecting urn U, being proportional to (k + 3). A ball is chosen randomly from the
selected urn. Then the probability that urn U; was selected, given that the ball drawn is
white, is equal to

1z

w|o E’.'_C|_“I

Q| &= =

mHfE U, Uy, ... Us T 6FaE, TF Lk =1, 2 Ga?%immhﬁ‘}k+k2ﬁ§§ﬁ?ﬁ@3ﬂ
Fﬁﬁ%%ﬁmﬂ‘*ﬂ?ﬁﬁﬁlﬁﬂﬁﬁ*ﬂmﬁ%ﬁumu?ﬂhum‘%ﬁﬁﬁhﬁ‘-ﬂ[q%aﬁﬁﬁﬁmﬁm(ﬂ +3)
%mmﬁmaﬁamﬁﬁ@ﬁzﬁw@“ﬁﬁmﬁﬁm?ﬁm%laﬁaﬁ%%ﬁmﬁﬂéﬁwﬁﬁ%a‘r
IR T 3 U, 85 i St et ¥ s 2

i
3

—_—

6
13

W3 O =

{%l
A2
fx3
A4

Objective Question
51 706531

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

1. 90
2. 54
3. 64
4. 50
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feret =2 TS S1SS T AT AT NToHAT & STAR IS R & forehl 9t 60 ara wf Het 21 37 agami #
& 10% et 2R ATt 7T 90 AT T S AT AT 8 At 9 & P U He H A 6 AT 10 ARt ¥
I R, ﬁw@ﬁmwﬁmﬁwﬁmwm%

1. 90
2. 54

3. 64

Al
A2
fx3
A4

Objective Question
52 706532

Suppose X ~ Uniform(5, 10). Define

X+3 ifX<7
7
X — 3, otherwise.

Then E(Z) is

2. 6.9
D 19
4. 34.5
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" X ~ Uniform(5, 10). afefira st

X8 AR X <7

—
X — 3, 3=

W E(Z) 2

1. 4.5

2. 6.9

3. 7.5

4. 34.5
Al
1
A2 5
2
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3
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Objective Question
53 706533
Let X and Y be independent random variables such that X follows U (0, 1) distribution
and Y follows Bernoulli distribution with success probability p € (0. 1). Define Z = X +Y.
Letzy =0.5,20=1.2,23 = 1.3, 24 = 0.9, z5 = 0.1, z5 = 0.7 be the observed values from the
distribution of Z. Then the maximum likelihood estimate of p equals

1.%
2.%
3.%
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X 1Y o1 U T Argfead s A foh X #rsied {U(0, 1) 8auTY o sied sifeil sied & foresh fore avkerar
faRFarp € (0, )R Z = X + Y afenfasi ad fF 2, = 0.5, 20 = 1.2, 23 = 1.3, 24 = 0.9,
25 = 0.1, 2 = 0.7, Z % sied 8 & Afera g 81 a1 p =1 tferenon durfaar smerer 31 % snee @

l. 1

1

2. 1

2

on

3

g &

6
Al
1
A2
2
A s
3
4

Objective Question
54 706534

Let X be a random variable with the probability density function

20x+2(1-0)(l—2z) if0<z<1
flx) = .
0 otherwise,

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

| _f'<%

2

=

=

ENTY

3 2L

[
w o

=
E

= LX<

o]
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o o X e argfeas =t @ forshn aferdr o per e €

F(z) = 26r+21-0)(1-2) FIRO<z<1
FE =194 !

SEt 0 € [0, 1] 81 U A Yaqur 2 3 TR W, o = (.25 ATefaa & & T dafoush qiewead Hy 0 = 1%
foreg. Frrareofir uftereTt H, : 0 = | &1 wiféra & % sromad e &1 ifo & 2

i s

O N

2 i

b=
=

&=
= L
A

Tr <

b=

Al
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Objective Question
55 706535

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

129 f0<z<0
flz)i=

0, otherwise.

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

1. 0.36
2. 0.55
3. 0.76

4. 0.95
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flx)

i &
1. 0.36
2. 0:55
3. 0.76

4. 0.95
Al
fxz
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Objective Question
56 706536

i, [

2_ (%‘;) e_ﬁz;{—_l Xi

5 (g

L BR)erEa

4 Live_Math_2mar_E_1-120.html

T o Frgfese =t X &1 WifehdT oed %o e 8

E(‘;___;-T_)’ Fo<r<H

0, HeTT,

STET 0 > ( IS 1A et &1 THAT J&or X & Sar o, 6 o fervarear sfauer[2.X,

(@) =e?, 6> 0,
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2X] F foru fawamegan

Let X, X»,..., X, be arandom sample from distribution Poisson(f), § > 0. Let

be the prior distribution of §. Under the squared error loss function, which of the following
is the Bayes estimator of ¢~ 272
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M % X, Xy, ..., X, 9T Poisson(0), 0 > ( 3Tl Ua g~ gfaeyt 81 7H &

m(@) =e? 6 >0,
0 %194 (prior) Sie 81 A A< BT F o FaTld, (7 H & i €T ¢ 20 7 oIS Tohel 87

1 (n.+1)z-:l.—L Xi+1
© o An+3
2. (2tl) g7 B X
n+
n
n+1 Z;:l Xi
3. (n—|—3)
n+1 —%(Zf':,Xg+1)
4. (N+3)C ; .
Al
1
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2
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4

Objective Question
57 706537

Consider a multiple linear regression model

Yi=B+bzat -+ B2ipte 1<isn, n> (p+1),
where errors ¢;’s are uncorrelated with zero mean and finite variance ¢ > 0. Here, Y;
is the i-th response. Let Y; be the i-th predicted response by the least squares estimation
method, and let ¢, = Y; — Y;, 1 < ¢ < n. Then, which of the following statements is true?

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

4 E(G)<E(e), 1<i<n
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U gifiges guTHE Hied W e &
Yi=0Fo+biza+ -+ Bpip+e€,1<i<n, n>(p+1),

WE@TGMW%HWWWEWMUR < () gftfd 21 7=t i \ﬁ }?%ltlﬁ%ﬁ-
s @t st fafe & i yoea sEfpn 2aur e e, = v, -V, 1 < i < n e e B @
FIT T I 27

1. Var(Y;) < Var(Y;), 1<i<n
2. Cov(Y;, Yi) = Cov(Y;, Vi), 1< i<k <n
3. Var(é;) = Var(e;), 1 <i<n

4. E(&) < E(e), 1<i<n
fM
.AZ
:A3
A4

Objective Question
58 706538

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

1. 0

2. 0.5

3. -1

4.1
X, Y T Z WA Ud U sied (i.0.d.) Igas mE, fAmaea N (0, )10 = 2X,V = 3X+Y,
W = X + 47 qfeaifeid ) a1 U % |me, V qor W $Aifers gessiy 7oris &

1. 0

2. 0.5

Al
A2

A3
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3
My
4
Objective Question
59 706539
Consider the following design where the columns represent blocks and the letters repre-
sent treatments:
A CABABABTCD
EDCBDBDCESREE
Then, which of the following statements is NOT true?
1. The design is a balanced incomplete block design.
2. The design is connected.
3. The design is binary.
4. The design is symmetric.
et fesea o fomm =it e =y, sciten &1 o & 9T 318, 3u=R i feard £
A C A B A B A B CD
B D C DD CEE E E
e e et | A | TE 22
1. =% fesmen vah wqfora srqui seites fesmea 21
2. 7 feuméa e 2
3. 7% fesméa fgamandi 2)
4. T feseT wfaa 2
A
1
A2
2
M
3
My
4
Objective Question
60 706540
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(S )

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

B {l if the first transition is from i toi + 1

(0 if the first transition is from i is7 — 1.

Then, Var(1,) equals
33

34

169

35

169

B{§
169

1

wF M /M /3 ifeh someft W foem i fomss fau s et \ = 2 qandanat =
e iy =t

Ri=1,2, ... FRQ
) 4 A T HHAT i H i + 1 H R
o aRTmEsmERTiE - 1SR

as Var(I,) =1 @
169

34

169

35

169

36

169

Al
A2
f“
A4

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

1. {zeR|[z] =1}

2 {zeR|z-[] =4}
3. {reR|z20,/T€Q}
4. {reR|z? € Q}

ferelt ameafaren e o o T, o o (2] gl ST quiish < o 31 e o 8 9 @ w=ay st 82
[ {zeR|[z]=1)
2 {weR|z—[s =1}
3. {zeR|2>0,y7€Q}
4. {reR|z? € Q}

Al
A2
A3

A4

4

Multiple Response
62 706542

Let

i
A= ‘nEZ?n>0

Vn+y/n—4/n

Which of the following statements are true?

1. sup A is finite.

2. limsup <supA

1

n-oo VHEVR—yn

3. liminf ———— =2
n—oo A/ ntvn—yn

4, limsup ————— =3
naoop Vntvn—vn
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o T
1
A= ‘neZ,n>0

Vn+n—+/n

T el | @ 9 | 9 82
1. sup A qfifia 2|

2. limsup —2-—— < sup A4
n—oc 'V n+y/n—y/n
3. liminf —L— =2
n—oo  v/nty/n—/n
4. limsup ———— =3
n—oo V tHVn—yn
Al
1
A2
2
A3 3
3
Ay
4
Multiple Response

63 706543

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

lim f(@)

T—00 &

=< 1.

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

4. f need not be uniformly continuous.
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T R f 2 [0, 00) — [0, 00) Tk WHT TAqd B & foh
f(z)

lim &2 =g < 1,
=00 T

AR S = {c€[0,00) | f(c) =c} AR TAR?
1. S T2l
2. S sifier 2

3. f TEvIehd: THEHHA: ddd &

4. f 1 UHEHTA: Had BT AT T8 2l
A
w0
»
A

Multiple Response
64 706544

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

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

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

AHfE f 0 R — R UHEEHA; Had e 8| Sedsh g1 QI 2 o fole, auT uels @ € R % fare g, @&y,
FHFA: g, (2) = [z + L)W h,(2) = f(nr) @ afonfea H1 fr § 4 $9 @ w0 afer g @2

1. R % &l #ed STe=ai 9T (g, ) > CHEHEG: AR 2 2, g R w0
2. RW (g,,) > THETHA: STiEf grar 2|
3. (By) 1 1 TS UET SIS BT S R W ATl gar 2

4. N3 Hed sradead K C R % fTQ, (h,),,»1 1 1g GET SUTIHH BT ST K O UohwTd: Afvafa
&l 2|
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Multiple Response
65 706545

Consider the following functions on the interval [0, 1] :
g(z) =sin(mz), bhlr)=cos(r{z—1)).

Which of the following statements are true?

FHaUet [0, 1] R 4wl I o= i
g(z) =sin(rz), h(z) = cos(w(z — 1)).
e oAl 4 @ i ¥ T 22
1. [0,1] R (2"g(x)) > THEEHA: AN g 2|
2. [0,1] R (2"g(x))n>1 THEHHA: ATET T2 2T 2l
3. [0,1] 9 (z"h(x)),>1 THEHTT: SATHENE BIaT 2l
4. [0,1] B (2" h(2)) > CoREETE: R T 2 )

Al

A2

w N [\S] —_ [

A3
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Aty

4

Multiple Response
66 706546

Let f : [0, 1] — R be a Riemann integrable function. Define

F(z) = /ﬂ " ft)dt, Va e [0,1]

Which of the following statements are necessarily true?
1. Fis Riemann integrable.
2. If F(z) =0forall z € [0,1], then f(z) =0 forall z € [0, 1].
3. F is uniformly continuous on [0, 1].

4. F is differentiable on (0, 1).

A6 £ 2 [0,1] — R U d0H GHTReHT B 2 Tifyd i
F(z)= ) f(t)dt, Vze€][0,1].
0

75 o ¥ F19 O FYF TEvIEd: T 82
1. F o gameher 8
2. afewfiz € [0, 1] F AT F(z) = 0Raa&sft o e [0, 1] F e f(z) = 05
3. [0, 1] W F UHHHMT: Had 2l
4. (0,1) W F e =)

Al

w [\

E
£ BN w w [\ [} —_ —_—

Multiple Response
67 706547
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E,={zeR : n-1< f(z) <n}.
Suppose that
Zn?,t.i(Eﬂ) < 09,

Let ;1 denote the Lebesgue measure on R and f : R — [0, oc) be a Lebesgue measurable
function. Forn > 1, let

n=1

1. fe L\(R)
2. fe L3(R)

3. fe LA(R)

4. f € L=(R)

1%

w={r€R : n—-1Z< f(z) <n}.
o 56
an;z(}iﬂ) < 0.

Which of the following statements are true?

A o 570 R etam g fAfde @ar e aom £ 0 R — [0, 0o) IS el §9 %ed &l 7 fohn > 1% fog

n>1

e i 6 8 9 g g €7

f e L'(R)

2. feL*R)

3. fel'(R)

4. f e L®(R)

1

2
B
4

f is differentiable at 0 when a >

. f is differentiable at 0 when o = 1

[ is continuous at 0 when a = 0.

. fis continuous at ) when a > 0.

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

1;

5.
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A foF R? T Afaereia e || - || SRS it @ q9m o > 0 1AM foF f : R? — R 8T e @ foras forg
()] < [la]> 1 B et & A o g 7

. 0 [ FAheHE e s o > 18N
2 U‘T(fm%%ﬁ{xzéﬁl
3. 0W fUad @S a = 07

4, O fEAG S o > O 2l
f\l
{\2
{\3

A4

4

Multiple Response
69 706549

Let g be a real-valued continuous function on the set {(r,y) € R? | #? +3? = 1} such that
9(0,1) = ¢(1,0) = 0 and g(—=z, —y) = —g(z,y). Define f : R* — R by

flz,y) = oY ( 1':+U‘\/+TUZ) it (=,0) #(0,0)
0, if (,y) = (0. 0).

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

1. The function 7, is differentiable on R for each (a,b) € R”.
2. There exists (a,b) € R? such that h(a.p) is not differentiable at ¢ = 0.
3. The function f is differentiable at the point (0, 0).

4. If the function f is differentiable at (0, 0) then g is identically zero.
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A T weed {(2,y) € R? | 2? + y? = 1} W anefes 7 arel U1 6ad e g & fo8es fag ¢(0, 1) =
g(1,0) = 0T g(—2, —y) = —g(x,y) B f : R? — R 778 afonfyag &

= 22+192 g ( TZ"_H’@. ﬁ) 3 Hﬁ{:}:.g) # (0,0)
0, g (z,y) = (0. 0).

I3 (a. b) € Rz%%ﬂh(a‘m R — Rﬁh{ﬂ_‘h)(t} = _f(tu,tb)ﬁﬁ“ilﬁﬂﬁl faFEigasEd
HTEvIEA: e 27

1. 9% (a,b) € R? & TG R TWEHSH h, ) FTHTH 2

2. TTHE (a,b) € R?8, [t = 0 RWh,,) a2
3. /5 (0, 0) e f Farehera 2|

4, A (0,0) WETH f HaFeHE & al g §E I &)

f&l
A2
§A3
A4

Multiple Response
70 706550

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

1 1 1/2
||f]|1='/[; \f(z)|dz and ||f[|2=(‘/G |f(~r)|'“’d:r) ,

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

4. Neither (|| f,|l1) nor (|| f.||2) is a convergent sequence.
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rafas afRmam® X = {f:[0,1] = R | f Gad 8} WHEF || - ||, a1 | - ||, Freq afvnfva @

£l = /Ul |[f(z)lde o || f]l2 = (follf(:r)lgd-r)w-

qH R £, (2) = na, @0 > 1920z € [0, 1] I FRAT g e § o &
(Il ook rforedt srgepm 2

o (| fl]2) wR SfrErt rgem 21

- (Ufall) T | o) B et s

: q?‘ﬁ (”fn“l} @quﬁ (”fn”?) MW%I

[—

2

LF8)

=

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

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

2. If A is a singular matrix, then the set {I, A,..., A*} spans a (k + 1)-dimensional
subspace of V for all k£ < rank(A4).

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

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

TeE n > 1% e, o e Vadt n x o wfiny steggi ff Cafemranfz e aur A € Vi i 8
FI F FEIFHA: eI 27

| g {1, A,..., A"} Fawa: w@d= 2 Afee ageaa {1, A, ..., A" } Yfieha: e T 2

!

2. At A srgerAviig STeTE 8, a9 Wt b < rank(A) % fw wg=ea {1, A, ..., A} & V 4 ot
IueHf® (k + 1)-ffar 2
3. ®g= {1, A, ... APy A {1, A, ..., A"} ATV faafa swemfeat aum )

4. wg=a {1, A, ..., A"} Wawa: a6 )

Al
1

A2 5
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2
A s
3
My
4
Multiple Response
72 706552
For each n > 1, let V be the R-vector space of all n x n real matrices and A € V' be
invertible. Consider the R-linear transformation ¢ : R[z] — V such that o(z*) = A* for
all & > 1 and ¢(1) is the identity matrix of order n. Which of the following statements are
necessarily true?
1. ¢ is one-to-one but not onto.
2. ¢is onto but not one-to-one.
3. There exists f € R[z] such thatdeg f < nand ker¢ = {fg | g € R[z]}.
4. degh > n for every nonzero h € ker ¢.
TAFE > 1% e V w &t g x o At smeen i R-afewr qafe /i qun e 6 A € V sgoiia 2
U RAGs &0 ¢ : R[] — V R fomm s, sefadft k > 1 Ffawp(eh) = AR, aemo(1) e n
dedde AT 2 3 9l H 4 19 8 ATavgshd: §c7 82
I. ¢ Ul ® AfshT srreaies 48 21
2. ¢ HT=BTEH 2 cifsh Uahehl 72l 2
3. TS f € Rlz] e e deg f < na@umkero = {fg | g € Rlz]} R
4. SH YA h € ker o T degh > n Bl
Al
1
A2
2
A3
3
M
4
Multiple Response
73706553
Let 7' : C* — C? be a C-linear transformation. For any ordered basis B of C?, let [1]5
denote the matrix of 7" with respect to B. Suppose that B, and B, are two ordered bases
of C? such that the matrix [T, is upper-triangular and (7|5, = ([T]s,)>. Which of the
following statements are FALSE?
1. The characteristic polynomial of 7" can be z? + z + 1.
2. The characteristic polynomial of T' can be 2 (z — 1).
3. The minimal polynomial of 7' can be 2.
4. The characteristic polynomial of 7" can be z(z — ¢ %').
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qH {6 T 2 C? — C? ush Cfigs &uiawor €1 C2 % Tt i shfira 3w B & fo1w, B % @l 7' % A1
F [T & FféE 2 71 56 B, 791 B, 38 TR & C? & 31 Had 9 € 6 38 (7], 39R-Frasiig 2 o
(15, = ([T]g,)" 2 5 el § & 9 & sraed &

1. T 1 wereiirs sgs o2 + o + | 81 @i ol
2. T =1 Afuerefor age o(x — 1) & Wehar 2|
3, T & Afeus 12 o & aFar 2

4. T 1 SATAEAR TR 22 — e 3 ) B kel B

fAl
A2
fx3
A4

Multiple Response
74 706554

Let T : R? — R* be an R-linear transformation. Assume that the characteristic polynomial
of T has two distinct monic irreducible quadratic factors ¢,(x) and ¢,(z). Which of the
following statements are true?

1. There exists a nonzero v € R* such that ¢;(7")v = 0.

2. There exists a nonzero v € R* such that ¢;(T)v = 0 and ¢(T)v = 0.

3. For all nonzero v € R?, v and Tv are linearly independent.

4. If q;(T)v = 0 for some nonzero v € R4, then {v, T'v, T?v, T?v} is a basis of R*.
u RAfee wiawr 7 : R — R & foreh 3t iy wamorieht st fimma @ve ¢, (o) @ go(2) & fm
FYH H T H F T E?

1. FE T IREW e € R 2f@F e g, (T)v =07

2. BRI v € R @+ fow ¢y (7)o = 0791 g5 (T)v = 0 R1

3. wft v v € RY 3 foqw o qor 7o Waera: woca )

4, Al el s v € RYF AW g, (T)v = 07, a {v, T, T?v, T80}, G0fE R* %1 0 SMUR 2

Al
A2
A3

A4

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 64/105



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

Multiple Response
75 706555

Which of the following statements are true?
1. There exists a 5 x 5 real matrix whose minimal polynomial is (z* + z + 1)a7.
2. There exists a 5 x 5 real matrix whose minimal polynomial is (z* + = + 1)
3. There exists a 5 x 5 complex matrix whose minimal polynomial is (x* + x 4 1)%z.

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

= YT § ¥ & | T 82
1. THTHIE 5 x 5 AT SR & foraent sifoass g (22 + 2 + 1)2° B

2. WHTIE 5 x 5 arifae 31eye @ foraent sAferss sigue (22 + 2 + 1)2 2
3. WETaE 5 x 5 |fry g & fSee Atfeass sgwe (22 + 2 + 1)z 2
4. WETHIE 5 x 5 Aty 31eg @ e sifeass ague (22 + 2 + 1)2 2

fM
§A2
.A3
‘A4

Multiple Response
76 706556

Let n be a positive integer and A, B be n x n complex matrices such that the minimal
polynomials of A and B are the same. Which of the following conditions ensure that A4 is
similar to B?

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

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

4. n = 6 and A has only one eigenvalue and for this eigenvalue the dimensions of the
eigenspaces of A and B are the same.
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T ST QU1 7 3 frq @ n x n wfewsy smege A, B it fomer sifeass ague amm ) frer o & s
30 GRfaa = € fF A 7o B w8

l. n = 337U Avd B & sAficraiie ague a9 2
2. n = 4 8aur A% g fu= stfierafies gH )
3. n = 5B aAT A = FIE Afereriores g var ® e fow A qen B i sAfuererfoes wafeat & famm

a2
4. n = 6 TqUT A FT hact U Afiereforr oF & o 39 stfiraafors o & fau A gyt B # sifiraeafors

nfear 1 faud g 21
Al
1
"
2
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3
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4
Multiple Response

77 706557
Let (V. (. )) be aninner productspace over Cand 7' : V — V be a C-linear transformation.
Let v; and v, be non-zero vectors in V' such that Tv, = ¢v; and Tvs = cyv» for some
c1,c3 € C. Let
( s .‘1)

Toa? "

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

Uz = Uy —

1. The set {v;, v, } is linearly independent.
2. If ¢ # ¢y, then (vy,v5) = 0.

3. If ¢; = ¢y, then ¢; = co.

4. If ¢; # ¢y, then ¢z = co.

U Sfafes UEES @afE (V. (, ), 56 C wufenfya 2, wos CXfew waiar 7 : V — V a amfe V
ﬁ@ﬁ@'ﬂﬂﬁﬂu?ﬁl’lr;ﬁﬁi%r] o € CHFTAT TV, = vy M T0s = rzt»%lﬂﬁ%

R T
A vy TR 2 T el o3 € CHFAUT0y = cyup BN APt S FT S HT 2
1. @4 {v;, v } Raed: T 8l
2. AR ey £ ¥, T (v, v2) =08
3. ARy =&, T ez = a8
4. AR c; # @, Tez = 7l
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Let V be a two-dimensional real vector space with a basis {v;,v2}. Let f : V x V = R
be a symmetric bilinear form. Let r = f(v;,vy), s = f(vi,v2), t = f(vy,v2). Which of the
following statements are necessarily true?
1. f(vy,vy) = —s.
2. If r = s =t, then either f(v,v) > 0forallv € Vor f(v,v) <Oforallve V.
3. If f is positive definite, then r # s, s # t and r # t.
4. If f is positive definite, then f(v;, v2) = 0.
e faferdta areatereh aiewr @afe | o frehn G SR {vy, v} IAEFE [0 V x V - R 06 gafia
RfEwEsrdIakr = f(v,v1). 5 = f(v1,v0). Tt = f(vp, vo) BN A FYUT § 4 FH § HATEG9THa: T
&
1, f('!-‘g. 'U]) = =8
2. AR r=s=ta,m@Amaimito e VEfa f(v,v) > 02Fm@fiv e VEHTAT f(v,v) <02
3, AR f oA MM e aer £ 5,5 £ T r £ L 2]
4. Afd f geTenah (a8, 9 f (v, vp) = 02
Al
1
A2 5
2
A3
3
Ay
4
Multiple Response
79 1706559
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Let f : C\ {0} — C be a non-zero holomorphic function such that

1

~5/2
g |'| + |z|1fg?

(=) 2 € C\ {0}.

Which of the following statements are true?

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

4. f has an essential singularity at 2z = 0.

e o f 2 C\ {0} — C W81 IR SAMThe Be § 16

1
Ea

F2) < e + z€ C\ {0}.

e Fei A a9 4 T &2
I fHz=0Wyga2l
2. IS A VAT B g M IFR B fH C \ {0} | f = g &l
3. [ Tk & AT =T 2 1 959E 2
4. fr 2 = 0w Aar fafesar 21

Al
A2
§A3
A4

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

1. The series Z [n converges only at z = 0.

n=l

2. Theseries Z fn converges pointwise only on a countable set £ C D butnoton D\ E.

n=>1

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

compact subsets of .

4. The series Z fn converges uniformly on all compact subsets of I to a holomorphic
n=>1
function on D.

FER D ={z € C:|z| <1} W[ : D — D FHIE AR SAMIES Berd &l 74 16 £(0) = 0 21 T&F
n>1auz € DF AT £,(2) = f(2") TRATG | 97 FHYATH & &9 & G782

1. »}nﬁanmz — () T AT Fd 2

n>1

% lef,LmWwEg D w feigsm srfvafd e &, AT D\ £ a e

n>1

3. 80 £, SR D F wft figelt w figam aftf S @ Af D ¥ 7o ded ST W

n>1
THEHF: TEll
4. % ) f,, ST D F W Hed SuEeEl W G weH T e ARG g 8 St D W
n=1
Bl 2
Ay
1
A2
2
Ay
3

A4
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For z =z + iy € C, let

be an entire function such that

Which of the following statements are FALSE?

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

4. Tf f(2) € R, then (i) + f(1) = 2.
otz =z + iy € CHhfem

H IRTIvd U8 | Svcifiens wetd i o forers fog

21 T A H 9 I oreT 2?

1. f Ueh TR %o 2

2. I f(0) € R, £(0) + f(1) = 1 2rm
3. f(C)uag gl

4, afE £(2) e R, a& f(3i) + f(1) = 2 &nm

A3

EN w w o o —_ —_

A4
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f(2) = u(z,y) + iv(z, y)

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

f(z) = u(z,y) + v(z,y)

u(z,y) +v(z,y) =1
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Multiple Response
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Let p(2) = ag+ a2+ - - - + a,2" be a polynomial of degree > 3. Suppose that p(0) = 0 and
p'(0)#0.Let f: C\ {(}} — C be defined by

Which of the following statements are true?

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

2. f has asimple pole at z = 0.

3. [ Pz z = 0, where C is any counterclockwise oriented smooth closed curve in C.

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

circle.

°d > 3 UE GG p(2) = ag + a1z + -+ + a,2" A AH 6 p(0) = 07T p/(0) # 07 IR
f:C\ {0} — C = Fraq uftafya &

A FRi @ e § g &2
1. f&l 2 = 0939y fafamar 2)

2. [ 2= 0 WEA G el

dz = 0 g

3. CH g oft amrard stfvforarea w9a wgor ash ¢ = /

4. ammEdi AR IT y = {2 € C: |2 |—‘>U?o}qt/f )dz = 2mia; 2 |
?M
52
f%3
:A4

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

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

4. If G is abelian, then £(p) is a subgroup of G.

o aftfird we G et o off st sen p w e wHfF E(p) = {g € G| ¢ = 1} 2if®emi
UHH T g &7

1. afe p ¥ gw |G| fonnfora gran 8, 7@ E(p) W8 G %1 37698 2
2. &t p 3 ferw £ (p) 998 G o1 3999E 2

3. afk E(p) 98 G %1 39648 2 79 p &1 |G| forrfora gar 21
4. A G et ], a9 E(p) WY G 1 3998 2

{\1
fA2
:A3
‘A4

Multiple Response
84 706564

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

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

4. If an abelian group G' has property (P), then no element has order p*, where p is a
prime number.
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U STl GE G % fo1w &4 el 1 386 79 (P) 8 afe G o Tt oft Sweme V3 fore G o1 U 3w H
R G = N + B30T N 0 H = {0} 8 fe o it & w9 w2

1. Ffe foret Sreictt @E 8 7OT (P) 8, a1 G s STage #10 (P) 21

2. Ffe foreft SaTeict &g @ 70T (P) 8, 1 G 3 & 3797 =i i 9fifa )

3. TR Z AT (P) Bl

4. af2 ol srraiett wne # or (P) 2, aa fopedt oft srvrea e p % forg forelt oft stema i =ife p? =i 21

Al
fxz
A3
A4

Multiple Response
85 706565

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

4. The ring of continuous functions from [0, 1] to R.
fret et & & i & QUi wiia 82
1. R W 3 =R o Sgaal ol 9o

2. C ¥ Torgd Ueheh TshohT I AHY ST TS B! ol Tt

3. 2 x 2 Aok TR T T

4. [0,1] ¥ R T Gad ST &l I
fAl
52

A3

3
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M
4
Multiple Response
86 706566
For a finite group G, let S(G) denote the set of all its Sylow subgroups. A finite group
is said to have property (J) if GG is isomorphic to the direct product H H. Which of the
HeS(G)
following statements are true?
1. Any group with p(p + 2) elements, where p and p + 2 are both prime numbers, has
property (J).
2. Any finite abelian group has property (J).
3. The symmetric group S; has property (J).
4. Any group with 77 elements has property (J).
ufifid @ve G % foe wH o S(G) 30 it amselr (Sylow) STHAET & &g I 37T Ftam 1 aitfid &e G #
O (J) T ST @ A G, S pEwe | [ H % el @) R s F 8 e 8 e 8
HEeS(G)
1. p(p + 2) seai aret et oft e |, sret p a1 p + 2 ST ST 6T €, T () 2
2. Toreft oft wftfire sTreiett w9 & o7 (J) 2
3. EfHa g8 S, 5 () )
4. 77 aEl % et ft wE d o ) )
Al
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Which of the following quotient rings are fields?
1. Qlzl/(2z%+ a2+t +23+ 22+ 2z +1)
2. Qzl/(z®+z*+2*+ 22+ +1)
3. Z[z]/(z —101)
-

Qlz]/(z* — 41z 4 41)

e o aeai R T & & 2
1. Q[x]/(x6+x5+x4+x3+x2+x+1)
z)/(®+ ot + 23+ 22+ +1)
A Z[x/(::;—101)

z]/(z* — 41z + 41)

o o -
[ € -

.
~
~ N w w ) o —_ —_

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

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

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

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

4. If K = Q(2'%3, (13), where (i3 is a primitive 13" root of unity in C, then K is Galois
over Q.

e we d G #: & vg &2
1. afd QW K 3¥=Rat agTe 1 faures &7 2, a9 Q W K e 2
2. Ffg Q 1 YEM faear K &, 99 Q W K e @
3. Afe Fyy & Sfisfia gawe § 5598 o120 — o % 5t it s a=a K 8, 7@ Fy; W K e 8, S8t Fyg,

11 3TEEi Jrer &7 2
4. afe K = Q(2/13, (13), &t C § 3TE &1 13-a1 T 0 (3 7, 99 Q W K Mean 2
Al
A2
-
A4

Multiple Response
89 706569
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Consider R* with the Euclidean metric d. Let O = (0,0), P, = (0,1) € R?, and for any
integern > 1, P, = (1/n,1) € R?. Let

X = UL.R,

n=0

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

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

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

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

el gl d a1t R? W o st 7 6 O = (0,0), Py = (0, 1) € R?, @ feredt sft i . > 1
T P, = (1/n,1) e R2 819
X = ULfm

10

gt L, I8 @@ 2 S P, dA O i shgaral dy : X x X — R &l fopaq ufearfva &

dy(a.b) d(a,b), s fReft n & e, b € L,,
T N d(a,0) + d(b,0), s

A1 o oreae Aiftetehl 7 30 TR 8 76wt o € X a9 e > 0 % forg agem
Bae = {be X : dx(a,b) < ¢}
r A fad FE s AR d a &
L. X W dx T gl & it wifeafesht 7 i 3 @
2. wittufas auf¥ (X, 7) Tag 2
3. wiftafasw quf® (X, ) § (P,)n>1, Py F Sifwfa g 2l
4, wittufaes auf® (X, 7) ¥&a 2l

Al

A2
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3
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4
Multiple Response
90 706570
Let X and Y be topological spaces and [ : X — Y be a continuous function. Which of
the following statements are true?
1. If X and Y are compact, Y is Hausdorff and f is onto, then X is also Hausdorff.
2. If X is an infinite compact set and [ is a homeomorphism from X to f(X) (where
J(X) is given the subspace topology), then Y is compact.
3. If X is Hausdorff and f is onto, then Y is Hausdorff.
4. If f is a homeomorphism, then X is second-countable if and only if }" is second-
countable.
wr fo6 X e Y wifeafas aufeaf Eqer £ : X — Y FIE dad e &) e e § 3 &9 8 ' 22
|, 3 X qunY @ea €, Y esuerd & aur [ Aresrdl 2, a9 X i ersusrk 2l
2. A X FI5 390 Hed == 8 q1 f, X § f(X) =l qearhiiar & (et f(X ) Fr Ity ittt
AR, aaY frewa
3. 3fE X greueit @ qor [ Ar=sl 8, a9 YV oft sreusrt 2
4, AR f qeamTia 8, 7@ X aft 3R Faa avit G- @ satE Voo G- 2
Al
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Consider the ordinary differential equation (ODE)

() o l ,
% +2(e** - 1) :—y 4+ ae®y =0,z €R,

where a € R. Note that the ODE transforms into an equation with constant coefficients
SAT

under the change of independent variable given by t = —-.

-

Then which of the following statements are true?

1. For oo = 1, all the solutions of the ODE tend to zero as © — o

2. For a = 0, there exists a solution of the ODE which tends to 1 as r — oo
3. For o« = —1, there exists an unbounded solution of the ODE on R

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

3T AT SfereRet @i (ODE) W fomm &L

% . v dy =
ﬁ+2(c | _I)F"Fm?ii)’:[], z € R,

8 o € R 21 o7 A Bt — s o 7 ODE e i e e i
STl 1 @ e el 3 @ i & e €2

I. a = 1% fg ODE % &t &1 311 it 3R Wt 1 & S ¢ — oo &l

2. a = 0% fC ODE 1 #1< g , ST 1 i 371 Ygfed &1 & 9l & — o0 &l

3. a = —1% 7Y R W ODE #1 %15 39HEE & 2

4. o = 3% g R W ODE &1 %1E uftag & 2l

5\1
A2
§A3
fM

4

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

dy
2 =92r —3 St
+dt Z (/55 1
—-F-Qd—y:?):r,—ily-i-%t,

dt dt
20} = =L (D) = ==
z(0) , y(0) -

1

then which of the following statements are true?

™

1. z(r) = —e

2. #(~—nm)=¢"

, y(m) =3

, Y(=m) =

3. x has infinitely many zeros in R

4. y has infinitely many zeros in R

ez = 2(t), y = y(t) T M A TrEn FT Ed ©

T 1 AT | § I § T &2
1. z(m) = —€™, y(w) =
2. x(—m)=¢€eT"

3. 2% R ¥ 3T I E

4. yo R ¥ 3T I &

Al

1

[—

, y(=m) =

dr dy
—+—=2z—3 i
dt+dt & (¥ i
dx dy 5
E‘FQ&—SQ?—L@}—{—Q@
1
2(0) = ~1, 4(0) = —,
1
2

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html

80/105



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

A2
A3

A4

4

Multiple Response
93 706573

Consider the boundary value problem (BVP)

1% da _
asy +£1f—":t+()\+2)y=().

dz? 1
y(0) = y(m) = 0.

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

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

A=6
4. The BVP has a non-zero solution y = y(z) satisfying y (£*) = 0 for every integer k if
A=%
o gt o wwer (BVP) w femm
&y dy _
—Z o 2=
da? 4(1'..'3" L
y(0) =y(x) =0
A fre el 3 8 9§ T @2

I. BVP #I YR A 2 afa \ = 2 &1
2. BVP &I YRR EA 2 ARG\ = 3 &
3. BVP oI a0 &et W1 y = y(«) & S0 oedish Toiieh ke 3 fae y (A7) = 0 A diqe shear 2, afe A = 681
4. BVP 1 YR e W1 y = y(x) ¥ S ook quiter k3 fory (A) = 0 M diqe dear 2, 9\ = 68

fM
fA2
:A3
A4

Multiple Response
94 706574
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Let u = u(x, t) be the solution to the initial value problem

Pu O*u
— =0, xR, >0,

a2 Oa?
u(z,0) = f(z), ¢ € R,
(?fu( 0) 1 cR
o e — T 4
ot V142 '

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

1. Forevery z € R, JFl;?m u(z.t) =0
2. For every x € R, flim u(z,t) = oo
3. Forevery t € (0,00), lim u(x,t) =0

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

o0

a o = (e, t) P oTifives we awer e @

Pu u
———=0. € R. >0,
2~ o ;

u(z,0) = f(z), z € R,

. 1
el )i =————= i [
B S e e

siet R R afeaifya [ fa-dda: srasa i Saq 8, a9 f(z) — 0894 || — oo B qafmwemidawa g
&2

. &z € R%%‘E{Ll_i_m_. w(x,t) = 02

2. U lF & € Raﬁ%t{il_ifn_u.(:{:. t) = oo Rl

3. UL € (U-DGJ%%Q,}E?}C u(z,t) =0%

4, TAFL € (U'-m)%w.rli‘_% u(x,t) = oo B
Al
A2
A3

A4

Multiple Response
95 706575
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Consider the partial differential equation

8% A%u 8%u
4 ~ 0.
R e

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

I3 _A(*

g Y

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

Pw  Pw Pw

1. 57+ 50 + o = §
Pw  Hw

2. S ¥ T ¥ b
2 o

O*w iy &*w N A*w
0&? ocon  On?
0% Pw *w

2 ==
&2 + OEdn + On? 0

4. 2

TG AT{3TeR Saehet gHienor X fomm ot

9%u i 9%u 4 g@zu
Ox? Oxdy Oy?

foret aifiren staerer avfientorl & & o &, T =W @t et arafoss wfafdei aret 2 x 2 Syewmvia s -
& fort, 1 ot O s1ee < T 9T B Heohd 82

(5)=4()

4 =0.

9w . Pw " FPw
a2 ogon o
O w N 9*w
ag2 - on?
9*w oo 0w " Fw
52 " ptan T o
0w *w 0w

4 255 + 255+ 5 =0

=0

=0

Al
A2

A3
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Ay

4

Multiple Response
96 706576

Consider the following statements:

51 : There exists an ¢ > 0 such that Vz, € (2 — ¢, 2+ ¢), the iterative sequence defined by
6

5_3:?5

i = , n=0,1,2,3,..., converges to 2.

Sy : There exists an € > 0 such that Vz, € (3 — ¢, 3 +¢), the iterative sequence defined by

2
x2+6
L = ”5 , n=0,1,2,3,..., converges to 3.
Ss : There exists an € > 0 such that Vz, € (3 — ¢, 3+ ¢), the iterative sequence defined by
5%, — 6 3
B iiaa=s , m=0,1,2,3,..., converges to 3.

T

Then which of the following statements are true?

1. Sy and S5 are true but NOT 5,
2. Sy and S; are true but NOT 5,
3. 5; and S; are true but NOT S,

4. Each of 5, .S;, and S is true

e et o feemR
Syt FEe > 0FIFREH Vg € (2—¢, 2+4¢), T FTHFA Ty = = ; (=0,1,28,
9= T,
2 7 Ifafa gar &l
2
Sy : FRe > 0FIIREfH V) € (3—¢, 34-¢), TRIEd! FIHH 2,41 = T“S'G =0.1,2.3,.
3 X Afrafa grar 2
S;:® e > 0MHREH Vo € (3 — ¢, 3 + ), TR TTHA 2,1 = 5Tn — 6 (n -
Tn

0,1,2,3,...) 3 AREE gar 21
o, fe Ferid R A aeT &
1. S, @7 S, & 8 Qifeht S e 1t @
2. S T S T § Al S Tea TEN &
3. ) T S A & Wil S, e e ©
4. Sy, So AT S5 § & T e §

Al
A2

A3
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Aty

4

Multiple Response
97 706577

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

W_ ftye), 0<t<1L y0) =,

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

{Y;—H Y, +ahf(t;,Y;) +bhf(tien, Y +chf(t;,Y;), 0< (+1)A < 1,
YU=J0:~

where a, b, ¢ € R. If there exists an M > 0 such that
‘y(tj_,_l —y(t;) — ahf(t;,y(t;)) — Ohf (tisr, y(t;) + chf(t;, ylt ‘ < Mh3,
for every h > 0, and every j with 0 < (5 + 1)k < 1, then
l.a+b=1

a+b=c

a+b+c=0

g e

a2+ =

AR f 2 [0,1] x R — R ¥ % & R f, qom 3aeh 33 3 & o9 hife 3 1ifiren srasherst, gad qum uies
Amafey:[0,1] - R=A®gas

d
U _feyo), 0<t<1, v0)=m.

St yy € RUTHS b > 0% T 1 = jhR1Y; B y(t;) FrafereT o it e ufonfia 2

{ Yisr =Y + ahf(t;,Y;) + bhf (t41,Y; + chf(t5,Y5), 0< G+ Dh < 1,
Yo = wo,

SEia,bcec RAIRXM > 0 FRARTF IS A > 0TI Iedh j, SR 0 < (j + 1)h < 18, % fw

[u(ti1) = y(ts) — ahf (&, y(t3)) = Whf (b1, 9(ts) + chf (85, 9(2,)) | < D2
g a9
l.a+b=1
2. a+b=c

3.a+b+e=0

4 a4+ b =¢2

Al
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A2
A3

A4

4

Multiple Response
98 706578

Define S := {y € C'[0,1] : y(0) = y(1) = 0}, ||ylloc := maxzep,|y(z)| for every y € S,
Bp(0,e) = {y €S : |yl <€}, B1(0,¢) := {y €S : ||yl + I¥']l«« <€}. Consider the
functional J : S — R given by

Tl = [ [0/~ 2t}

then there exists an = > 0 such that

1. Jy] < J[0] for every y € By(0, ¢
3. Jly] > J[0] for every y € By(0,
(

)
2. Jy] < J[0] for every y € B,(0,¢)

)
4. Jly| = J|0] for every y € B,(0,¢)

ot aftmaradt o fremm L S = {y € C'[0,1] : y(0) = y(1) =0}, T¥F y € S & AT ||y[ =

maxze(o,1] |4(2)], T Bo(0,€) :={y € S : |[yllw <&}, B1(0,8) :={y € S : [[ylloc + |¥']l0 < €}
B fewems® J : S — RW fErst

Iy = /ﬂ (') — 2x(y")!] da,

U HEe > 02 fF
1. I&&F y € By(0,¢) FTaw J[y] < J[0] gFml
2. 9&E y € By(0.2) Ffaw J[y) < J[0] g7
3. WS y € By(0,2) Ffaw J[y] > J[0] Emm
4. W8F y € By(0,¢) Ffaw J[y] > J[0] gvm

Al
fxz
A3
fA4

Multiple Response
99 706579
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Consider the variational problem

1
minimize Jy| = f [(y')z + 2025 yy’] dz,

0

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

4. There is a unique extremal

e T s ot fomm s

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

STef y(0) T y(1) o 81 qa8 i Jeraeat § 9 i & 90 €2
1. SFd SHF E |
2. T U © T & TR shael THIHd T H|
3. HIs TWF AL ¢ |
4. U Hfgda T wF 2 |

Multiple Response
100 706580
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The integral equation

1. f(&) =cosa
2. J(z) = cosb2
3. 7(#) =sny
4. f(z) =sinbdz

3. f(x) =sing
4. f(z) =sindx
Al
1
A%
2
I
3
Ay
4
Multiple Response
101706581

/ cos(x + t)u(t)dt
0

/W cos(x + t)u(t)dt
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Let R(z.t) and u(xr) denote the resolvent kernel and the solution, respectively, of the
Volterra integral equation

u(z) =e* 4+ 2 / ATy (t)dt.

J1InG

Then which of the following statements are true?
L. Blme)=1
2. R(z,t) = et
3. u(In8) = 10

4 u(ln7)=9

A o R(2, t) @7 u(z) St THTROT 3hT SHHST: |Tee T8 T & ol 3R id &

T

u(z) =e" + 2 / 22y (t)dt.

JIn6

T T o1 | H B § e &2
L, Blgd)=1
2. Rz, ) =e"™
3. u(In8) = 10
4. u(lnT) =9

f“
A2
:A3
A4

Multiple Response
102/706582
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Consider a particle of mass m which is moving on a surface due to gravity. Suppose the
Lagrangian of the particle in the cylindrical coordinates is given by

i g[(l + 4a?r?)i? + r20%] — magr®,

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

: 2

L 6] = ¢/ —
gy

8, il a i
go
3. 10] = 29
4. || = /9a

FEFH 112 % T 9T T fre L ST T o R0 ot Hae T i 21 71 o st st 7 shor =t arisft
fr & frsmar

m
9

STET (1 Ueh ST i 8, 9T g Teed 19 ol ) AfE T gedt i | €, a9

; 5
Iy |a|.~.\/;_n_

&L= [(l + 40°r%)r? + ?.292] — magr,

. 1

2. 0| =4/ —

ga

3. |6] = 29a

4. 10| = \/ga
Al
1
A2
2
A s
3
Ay
4
Multiple Response

103706583
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Let X, X ...beasequence of independent random variables with X; following N (0, 1+ })
distribution for all i € N. Let X be N(0.1)-random variable independent of {X,, : n > 1}.
Then, which of the following statements are true?

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

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

4. |\A - converges to M in distribution as n — oo, where M follows standard Cauchy

distribution.
A 6 X, X, . T Agiess =1 1 ATH & Set et i € N3 g X &2 V(0,1 + 1) =1 s
aﬂm%mﬁﬁxim N(0,1)-amgFa® e {X, : n > 1}#%%;3&%@?&&%#%@%}
1. X, mRward X & Afmfa s e sen — oc
2, X, s X i sfmf@ s a s n — oo
3. X, — X S F Z &t i@ S 51 0 — oo, & Z &7 N (0, 2) T STT6T0 T 2

4. S s H M Al € @ S 0 — oo, Tl M AT FI s HT ST FLA B

Al
A2
A3

A4

4

Multiple Response
104706584

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

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

n € N. Let X; and X; be degenerate random variables such that P (X; =0) =1 and
P (X3 = 1) = 1. Then, which of the following statements are true?

1. G,, converges in r-th mean to X; as n — oo, for any r > 0
2. G,, converges in probability to X, as n — oo
3. G, converges in distribution to X; as n — oo

4. G, converges in r-th mean to X, asn — oo, forany r > 0

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 91/105



3/3/25, 1:42 PM 4_Live_Math 2mar_E_1-120.html
aH & Uy, Us, ... W0 Ud S mwmEa: sed (iid) U(0, 1) agfss =t 1 @i el n € N & fad
1
G, = (H Uf) F Uy, Us, ..., U, 1 SHA AT 7] 99 6 X, a2 X, U sy Angiess = &
1

B P (X) = 0) = 171 P (X, = 1) — 1 37 e it f i e B2
1. fedioftr > 0% fae G, r-d area & X, @1 stfirafa T e, stan — oo
2. G, MRaT# X, %l AR ST e, S n — oo
3. Gy, ST X, T SAERG ST, S0 — oo

4, fFdisfir > 0F UG, rA T T X, 1 AEIE SR, T 1 — oo
Al
A2
A

A4

4

Multiple Response
105/706585

Consider the Markov chain with state space {0,1.2,3,4} and the transition probability
matrix P given by
04 03 03 0 0
0 05 0 05 0
P=105 0 05 0 0
0 05 0 05 0
0 03 0 03 04

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

4. State 4 is transient.
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e aaty {0, 1,2, 3, 4} ITcll AT S Saeh @0 sTReRar e P e 8, o o= s

e HE FE H E A 4 g 82

fM
A2
A3
A4

Multiple Response
106/ 706586

Let X, X,,..., X, be independent and identically distributed (i.i.d.) random variables

1. ST gAY 1 FATa <1 Jear i 4 frrisa g 2

2. TR () T 2 TEd] 8
3. SFEEAR | T 3 i el
4. T 4 HCTERT 2

such that forx = 3.4, ...,

where ¢ = >~

1
=3 22 In(x

1. E(|X1]) =00
2, 238X L o0asn— oo
3. B () < oo

4. E(X?) =0

R =ual= 2¢x? In(x)

;- Then, which of the following statements are true?

03 03 0
05 0 0.5

1

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html

0

93/105



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

X1, Xo, ..., X,, % U9 W07 U GAUTEAA: e (Lid) WAz = 3.4, ... Ffed

PXi=xz)= ————,
(X ?) 2ez? In(z)’

ST ¢ = D00 g sy O O T ST H H A e &2
1. E(|Xy]) = 0o
2. 15" X, Lowen— oo
3. E(I’%) < 00

4. E(X?) =00
:Al
f‘\Z
5\3
A4

Multiple Response
107706587

Let X1, X5, ..., X, (n > 3) be arandom sample from a population with absolutely contin-

uous cumulative distribution function F(-). The corresponding order statistics are X ., <
Xoin € w0 € Xpn < v+ € Xyims Define; forr = 2,3, ¥, = nF(X,.,). Suppose that ¥,
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;) = 3.
2. E(Ys,) 2 2asn— o0
3. Y, follows beta distribution with £ (Y;) = § .

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

= R X0, X, X, (n > 3) Friera: dad gerplt s %o F(-) areft anfe #§ & angfes gfiest 21 @
FHARIT X1 < Xon < -+ < Xpin < -+ < Xpn 8lr = 2,3, 5T Y,.,, = nF (X,.,) gioaniea
F A {6 r = 2, 3F ST — oo T Y, 5ie7 B, Fegfea® = Y, # st g &1 oo f wemi g &
FH T E?

1. Y TITHT &e 31 SATET A & ot B(Y;) = 3
2, E(Yan) 2299 n— o0

3. Y, St sie o1 AT e @ it (V) = |

£

s, ST S 3BT TGO T & forrsh orret 3 auT n — 1 &
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A
1
A2
2
M3
3
My
4
Multiple Response
108 706588
Let X and Y be independent random variables with the moment generating functions
1 .
Mx(t) = 6(2 +¢')’, teR and My(t)=exp[e—1], t R,
respectively. Then, which of the following statements are true?
1. P(XY =0) = 45
2. E[BX-Y))]|=6
3. Var(X +Y)=2
4. Cov(2X +Y,X —2Y) = -3
A foh X o1 Y wd= gl = & Sk SAT0] Sie e s
1 £y2 t
Mx(t) = §(2 +¢)°, teR T My(t) =exp [c - l] , teR
A T a P e &
- — 445e”!
l. P(XY =0) = 4
2. E[(3X -Y)? =6
3. Var( X + Y) =2
4. Cov(2X +Y, X -2Y)=-2
Ay
1
.
2
M3
3
My
4
Multiple Response
109706589
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Let X,Y, Z be independent and identically distributed (i.i.d.) random variables, each
following Bernoulli(#), 0 < # < 1. Then, which of the following statements are true?

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

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

aH o X, Y, Z W Ud sdueaEa: sied (i.0.d) agiees 9t E e 8 I aei(0), 0 < 0 < 1@
SR AT ) T e o H B e 2

1. 62 fore us vt wfaeeist (79X + 2024Y,2322) R
2. 0% foru u srfeus warie ufeestsr 13(X + Y + Z)3 2
3. 0% fore e qof warfeq witewist 2(X + Y + 2) @

4. (X = 2Y + Z) U €eas faeis gl

f\l
A2
A3
{x4

Multiple Response
110706590

The life (in hours) of an electrical component is exponentially distributed with mean
6 > 0. For testing H, : 6 = Tx?('iﬁT]TIT(fJ") against H; : 0 = fﬁf‘z‘)f three such components are
chosen at random. Suppose that we reject the null hypothesis H, if and only if two or more
of these three components survive for less than five hours. Then, which of the following
statements are true?

1. The size of the testis 0.01 .

2. The power of the testis 0.5 .

3. The test is unbiased at level oo = 0.05 .
4

. If all of these three components survive for less than five hours, then the p-value of
the test is 0.001 .
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et Sregel wizeh o1 SftarehTer (121 1) weTdih! &9 @ sifed & oA 0 > 0R1 H,y : 0 = 0 % g
Hy: 0 = et 1 & T % T, UR i een argfeasha: I SI1d €| Wi o6 gn Ferrerofia afteredmn
H 7 e 3T kel 1 Tehet st & S1eT <fi1 5 9 &7 91 SAfeIeh Heeh uie o 91 S 9 H @0 & S 8 e
FYAT 5 F FH F TeF 87
1. wteqor <At ST .01 21
2. wlegor il 0.5 21
3. o = 0.05 T 9 G0 SN 2
4. AfE 1 52 i ©E W FH ° G 14 &, 78 W 3T p-a 0.001 2
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Multiple Response
111706591
Let X, X5, .... X|p be a random sample of size 10 from a Bernoulli distribution with
success probability H%_ﬁ, where # € R is an unknown parameter. If M = 221 X;, then
which of the following statements are true?
1. For M = 0, the maximum likelihood estimate of # is equal to 0.
2. For M = 10, the maximum likelihood estimate of # does not exist.
3. The maximum likelihood estimator of ¢ exists for M € {1, 2, .... 9} and is equal to
111(% — l) :
4. The method of moments estimator of # exists and is equal to % .
a6 X, Xo o, X U S S o1 SR 10 1 Agfeaeh widest @ formeht awerar 1 aifrar Ly,
W& 0 c RsgauEa 21afe M = 3,0 X, qa Fre s d 8 & g 22
1. M = 0% foru ¢ = srfrepan gvnfear smered 0 & a0 2
2. M = 10 % o1 6 3 stfermam gferdr smmerer 1 e1ftae 2 € 72
3. M e{l,2 ..., 9} %Mo sftrran dvfaa strerere 1 s1fiae &, qanae In (L9 — 1) Fausw
7l
4. 0t st faftr snerer o1 sifide @ qurae 2 & ae )
Al
1
A2
2
A3
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Multiple Response
1121706592
Let X;. X, ..., X,, be a random sample of size n from U(, # + 1) distribution, where
0 € Ris an unknown parameter. If 7, = max {X;, X», ..., X,,} ,n = 1,2,..., then which
of the following statements are true?
1. T, is a consistent estimator of 6 .
2. T, is an unbiased estimator of £ .
3. T, — 1 is a consistent estimator of ¢ .
4. lim Ey(T,) =0+1, V9 €R
o % X, Xy, ..., X, 3R n F1AgHas gfaest €, Sreerset U(0, 0 + 1) €, S&i 0 € R 317 ar=a
BART, = max {X,. X5, ..., X, },n=1.2 .. ‘@& dza a3
1. O =1 U Tfaredt sTmeRere 7), 2
2. O %1 U ST ATHAS 1, 2
3. O =1 Uk SAfaredt sTehers 1), — 1 2
4, lim Ey(T,)=0+1,v0 e R
n—00
Al
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4
Multiple Response
113706593
Let (X;.Y)), (X3, Y3). ..., (X,, Y,) be arandom sample of size n from a bivariate distribu-
tion F'y y with absolutely continuous marginal distribution functions Fx and Fy of X and
Y, respectively. Let r¢ be the Spearman’s rank correlation coefficient defined with ranks
of X; and ranks of Y;, i = 1,2, ..., n. Then, which of the following statements are true?
1. If Fxy(z,y) = Fx(x)Fy(y),V(x,y), then E(rs) =0,¥Yn > 2.
2. If n=3,then P(r¢ =0) =0.
3. If Fyy(x.y) = Fx(z)Fy(y),¥Y(z,y), then Var(rg) = % Yn>2.
4. If n=4and Fxy(z,y) = Fx(z)Fy(y),V(z,y), then P(rs = 0) = 5 .
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a3 SR n 1 Agfees wfaest (X, Y)), (Xo, Ya), ..., (X, Y,) , W8 fgeneed Fy, @ e man g,
ek e X 991 V' o Fuera: dqd 3UTd sied %oid A Fy a0 Fy &3 76 X, 6 Fife a9 V; i File
(i =1,2,...,n) % CrdT F1fE qeday N F1 7 5 THea 4 8| 7@ Fra s d g s g g 82
1 3R Fyy(e,y) = Fx(@)Fy (9),Y(,y), 3 E(rs) = 0,Yn > 28
2. AR =3, P(rs =0) =02
3. A Fxy(z,y) = Fx(2)Fy(y).Y(z,y), 78 Var(rg) = ,i“Vu > 28
4. A n = 470 Fxy (2,9) = Fx(x)Ey(y).Y(z,y), @ P(rg = 0) = lei 2l
Al
1
A2
2
I
3
Ay
4
Multiple Response
114706594
Let X1, X5, ..., X,,and Y}, Y5, ..., Y, be two mutually independent random samples from
populaﬁons with absolutely continuous distribution functions Fy and Fy, respectively.
For N = m+n, define Ty = Y.~ | iZ; where Z, = 1 if the i-th observation in the combined
ordered arrangement of NV observations is from Fx; and Z; = 0, otherwise. Then, which
of the following statements are true?
1. If Fx(z) = Fy(z) V z, then E(Ty) = ™8
2. If Fx(2) = Fy(z) V 2, then Var(Ty) = 2200
3. If Fx(z) = Fy(x) ¥V z, then the distribution of Ty is symmetric about “*
4. The minimum and maximum possible values of Ty are ’”‘“"“} and 2 “2*1 - ”‘(”_;H
respectively.
LICHCD. OO, CHD X, @Y, Yo, ..., Y, %W FRO: §ad sed wed Fy d Fy o a6 § 4 31 =
‘Hﬂﬁ'aﬁi\ﬁﬁﬂﬁ@fﬁl N=m+n éhfm Ty = Z;l i 7; aTOTINa S S& Z; = 1 8 97 N 9Iaen o
T S0 = 7 H -th T Fy 8 A Z, = 0 da A i A g FR a e 8
. ARk Fx(z) = Fy(v) Vo, 7 B(Ty) = 250 3
2. AR Fy(2) = Fy(z) V2,7 Var(Ty) = 2280
3. AR Fy(r) = Fy(x) V2, @ Ty 18T 22 F Qe a9fid 2)
4. Ty % =Fas a1 ifersran o s 20 o MO mimtD &
Al
1
A2
2
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Multiple Response
115706595

Consider a linear model
}'7 = ,{3,| + _32 + a0 4 /?;1 + € 1 S I S n.

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

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

2. Every f3;, 1 < i < n, has infinitely many linear unbiased estimators, but a unique
best linear unbiased estimator.

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

4. Y, — Y] is the best linear unbiased estimator of /7, .

ot Y wied W e i
Yi=h+60+-+8+ea 1<i<n,
et AT ¢,°s e 2, T R ATeT ¥ o G 5w o > 0 ) a9 e e § € R e 8
1. Bi, 1 < i < n ol Yo e Feid Sieheria 121 2

2. UF ;. 1 < i < n % 3Ha gk AN AT 2, i g g Ga2ss (Rash sAheEd e
2l

3. 9834% 3;, 1 < i < n % Shadl U Rash SHNAT e 2l
4. (3, 1 gaors ek siEd e Y, — Y, 2

Al
fxz
A3
A4

Multiple Response
116706596
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Consider a linear regression model Y = X3 + ¢, with r regressors and an intercept.
Random error € ~ N, (0, a’l ») and X has full column rank. Here [, denotes the identity
matrix of order n. Regression coefficients are estimated by the least squares estimation
method. Let 6% and 67 , respectively, be the mean squares residuals and the maximum
likelihood estimator of 2. Then, which of the following statements are true?

1. MSE(63;1¢) < MSE(6%) ifr =3,n= 12
2. Var(ogyg) < Var(6?)if 1<r<n-2,n>3
3. Var(o6f,g) > Var(6?)if 1 <r <6,n > 12

4. MSE(6%,) > MSE(62) if r = 6, n = 12

T e @A A Y = X3 + ¢ W fomm & e » qwrerell € a1 & sq.Es 3 aghes i
€ ~ Nu(0.0°1,) 3T X it T FIfe Aferaae 21 T 1, FIfE n 1 Todmeh STTe 301 Hial &l FHIHaor
TUTTeF ShT SATehele =JAaH T SATshed ffe & #Td 81 62 a1 67, . 1 hwT: Al anf arex 9ot o o Afesay
Tt 3o 9| 99 e i e Fn d g &2

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

2. Var(62,;) < Var(6>)aR1<r<n—-2,n>3
3. Var(63,) > Var(6?) a1 <r < 6,n > 12

4, MSE(6,z) > MSE(6%) afir = 6,n = 12
fkl
{\2
f“
§A4

Multiple Response
117 706597

If ‘X;' ~ N5 0 . 3 1 , then which of the following statements are true?
X5 0 1 3

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

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

4. The correlation coefficient between the first and the second principal components is
0.
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i (X2> N, ((0) | (1 3>),aaﬁqmar@aaqaw%?

1. et e sreeh o1 sie JaTT= &, & fSr|ent are () SRR 2 2
2. ¥ Y@ 5 T TET 4 2
3. WH S B 70% ¥ e et el hl ST 1 3l 8

4, o e et ekt o W Heded Turieh 0 2

Al
1
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Multiple Response
118706598
Consider a probability proportional to size without replacement sample involving two
draws from a population of N (> 6) units with normed size measures p;’s (p; > 0, i =
1,2,...,N; 3.~ pi = 1). Then, which of the following statements are true?
1. P(Unit 1 is included in the sample) = p;
2. P(Unit 1 and Unit 3 are included in the sample) = p;p; [1 e m}
3. P(Unit 1, Unit 3 and Unit 5 are included in the sample)
= P1P3Ps (1—:01)1(1—;3:41 Ta —ri;s)l{l—.na) T =) l -p1) }
4. Expected number of distinct units in the sample is 2 [ S (1 =p) ]
fer wfcrest Sfaema & AR & WHEATAl TREAT & S, AERT SRR 3 s (p > 0, @ =
1L,2,...,N; 5N po = 1) awelt N (> 6) 3afve 6 aaf § &, & aw gfte famet s 8 aa fe st §
o HHA Y 87
1. P@fe | uftest dafmfaa e ) = p,
P(afie 1 e afie 3 st fafiafem €) = pipg [ 4 + 4 |
P{qeﬁ?:l’qﬁz;{wq;ﬁzs ﬁ. %) =P1P3Ps [1’1 ,'.'MJlf\l- P3) * (1 P.’!Jl(l -ps) o (1 .JJ'.}I{I i)
4. yfaest & fi= gepreai i wenfaTe v 2 [1 38 - p,-)z] 2l

Al
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A4

4

Multiple Response
119706599

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

ard function
) = A ifz> U.
0 otherwise.

Here, A > 0 is an unknown parameter. Let X, X, X3 be a random sample of size 3 on

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

1. 6 € (0.0, 0.2)
2. 6 € (0.1, 0.3)
3. 0 e (0.2, 0.4)
4. 6 € (0.3, 0.5)

U ICATEH SIS T FoeT Rl SiT Tereeh A9t o STl &, STeT Heehi o SiiaehIel T a9l §a 9T aqsited Agah
=R 8 TS7eh1 Gk St fer 2
Bli) = {)\ Ffer >0

0 =

FEl A > () UF A1 Ararel 21 HH T e $eh13 gr =i dl % St et 61 X, Xo, X3 SR 3 &
ﬂ@%ﬁﬂﬁ?ﬁglmﬁ%tﬁ‘ — PA (Xl = %)%rQﬁgmm%Wf] == %, Ly= fl—i, Ly = l%
& TR UL ( 1 Aferehan GuTiaer 3Tehed 8, a9 i e § 4 39 9 e 82

1. 6 € (0.0, 0.2)

.0 e (0.1,0.3)

[

3. 8 (02 04)

—~

4. 0 €(0.3,0.5)
Al
A2

A3
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Multiple Response
120 706600

Consider maximizing the objective function

P=ai + 2z5+ 325
subject to

T+ 22 <D
o+ 23 < 2
Ti+2o+23<6

B = Dy o= O By 200

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

4. The optimal solution is 10 .
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P =z + 2x9 + 323
& e ufesiert & amer stftrenariertor o fomm st

T1+13<H

Tg + 13 <2
T1+ 3+ 23 <6

zi= 0,25 20, 25 2 0.

de, i s F A g €2
L. (5, 0, 1) Ush i o1 feig 21

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

3. SIAH EA O B
4. ZZAUEA 10 2
A2,
A3 3
3
Ay
4
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