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PREVIEW QUESTION BANK(Dual)

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

5-31ehi &1 Tohcell HEATT, 0 § 9 o & 37hl T TANLT &leh, Hiold HI ST Hehell
¢ o 1123 v A@erH B AR F1S 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

Gl

A RT e T A v 9@ &F o Qe twmd ¥ € foae [Affe= gdgl
R 1 ¥ 6 dh & gear fod 13 g I&ar 3 &l 9eiid ael dlell ddg &
&% faadia feer & wia dr & &:

1. 2

2. 1

3. 6

4. U v et @ AUIRT A8 & gehar
1
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2
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Objective Question

5 705105 ) . )
There are four containers of equal height, whose bases are a circle, a square, a
rectangle and an equilateral triangle having the same area. Which one of the

following statements about these containers is true?

1.  Their volumes are equal.

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

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

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

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

~ - 25 T

5 o

g 7 = =T

& 3+ < 15 +

£z L

v 1t g 05 1

= 0 —t—t—+—— & 0 ——t— —
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)

1. 1 carat

2. 15carat

3. 2carat

4. 2.5 carat

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


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

Adda2477

3/3/25, 1:42 PM 4 Live_Math_2mar_E_1-120.html

A= Rr o fF & 8N 3R o= F Rfees smert fr ¥ gefia #r s T
U S FT ¥, 6,75,000- F HAG R H Th ERT AR Th Towll TEAT
TIET 81 98 HPR FAT EHEM?

= 5T = 25 T
0 -
B %7 g 2 +F
e 3+ o 15 4
= o
R 517
E i E 05 +
£ 0 : : : } | o« 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)
i 1 carat
2. 1.5 carat
3. 2 carat
4. 2.5 carat
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Objective Question

7 1705107
If Ais 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
IE A, BH T §;B, C & 55 ¢ 3R D, CH Tar ¢ & A, DFH i
g7
1. crar
2. EEr
3. orar
4. Ordr

Al

1
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Objective Question
8 705108

N =

A4

Objective Question
9 705109

LN =

4

4

4

4

120
240
360
480
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14 km
16 km
24 km
30 km

TEEr G g3 AW Fohael el aAS ST FeRelT?
1. 120
2. 240
3. 360
4. 480
1
A2
2
A3
3

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?
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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?

T 4 HeT x 3 AT x 2 HIeT 3R F TIFEHT solish T 10 AT ATS arer 1
HIeT o & el cTall H FHrer 1| T€ A gU o AT & R g
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16 foralt &1 g @ 16 farsfi/eer i T ¥ TEfha & o7 LA &l 366 cal

T Y I Fel g FAT 87
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2. 16 &RET
3. 24 T
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Objective Question

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

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

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

U G-3RI EHT 0 T 9 3H & TANT ¥ g4147 337 ) Ife I F
3R 3k R A & ar 100 grae & 30 30T & 9 RE & Iar &
H wIiehar F27 Bef?

10%
20%
30%
40%

U
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A3
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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

ol

Cannot be determined

T, SETS H T § S ol § olfehel SO W SET AGT ¢ WA N FAS
Fer 3T Tarer Fir Ea FOE & SUaT g1 3T TSrer, A% ¥ 3ifHed oar g

ar g9 oI FiT 272
1. g‘lrar
2.
3.

4. fRuRor 7@ R ST "R
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Objective Question
12 705112
The value of (1 -

iR O 8 , PERLE N s

2025 2024 2023 2001
1. =)
2. (1- )
3 (-2
4 =

82
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14 705114

Objective Question

Objective Question

4
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(1- =2)(1- —=)(1- —)..(1- =) AT

2025 2024 2023 2001

(1- 2

79

(= o

80

(1- 2)

81

(1- =)

82

90 cm?
100 cm?
110 cm?

120 cm?

90 FeT WA
100 a7 JT
110 F37 &t
120 F7 FAT
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One side and one diagonal of a rnombus are 13 cm and 24 cm, respectively.
Then the area of the rhombus is

TF FHAJHS A U e 3R TF Gt w13 e sk 24 W B
SH WHIGIS &I STABe BII:
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Objective Question
15 705115

L M-

4.

4

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

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

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

10
1"
13
17

ar UAcHS QUi & I[ONeak ATET &1 a1 30 g1 37 ar qUihi &1 HTad
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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?

ar fosasr oraEl @ Agod U9 TEaT ¥ H Bl AT A6 SN HAE H
IiET AT & 4 2 B Uiesar = gEie
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Objective Question
16 705116
An electric heater uses approximately 1 KWH for increasing temperature of 1 L
water by 1°C. If the heating element has a rating of 10 KW, what is the time
taken to raise the temperature of 1 L water by 1 °C?
1 1 hour
2 15 mins
3. 10 mins
4 6 mins
T Solfaea gleY, 1 oieY Uil &7 argAT 1°C ST & [T oferster 1 KWH
fasrelt &7 39T Xar g1 e gue &ifder veieie & T 10Kw g o 1
T UTAT &l J9ATT 1 °C deid & O rgar g8 JeEem?
1. g
2. 15f@ae
3. 10f@ae
4, 6 fAac
o
1
o
2
i
3
M
4

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+
s Y
osl * 2
S R o R ey
-0.5 .. ) x

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

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

4. Y=e% coskX]

Teh U H HS SHISAT H Hhs! B Hehlold $leh Ad (6T T X-Y IqM%

wedd foar o 8
1.0
« T
osf * ' .
1 1 2 3 .‘ 4 '.§ . &
-0.5_ : - X

I FT A b = F T FT T T (FFer) Fafcaw gEm?
(T HHRIcHS ERMh k & foIv)

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

4. Y=ex cos[kX]

Al

1

A2,
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A3
Ay
4

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

increase its proportion to 20%?
1= TL
2. 1251
3. 2L
4. 2251

CH e g H 10% I E1 Ul F T H 20% I dI & v suA

fpaar uEr Aerar g3em?
1. 13X
2. 1253
3. 29X
4. 225¥eX
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

afg smem v A Selrem H T Fr A § AR SR F7 A acdew @ o
3T JATel & T 22

EEE
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Objective Question
21 706501

4

20
19
18
10
50T oIS AT 4 W IS & TS Aihelc IR @ 1 EAT < 1 HAT & TSI A
FIeAT 1 TG TH & FIG T gohal [oldl SAell g of 30h [olT fohcdel T
®he ST g7 (1 AT x 1 §HT Thsl &l Teh-Ueh Fkeh 3ol el & ol AT

dr oiaTg AT IS & WA Hiced ¥ ATHTT HT S Fehelr ?)

20
19
18
10
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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)
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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 Ais finite, then there exists a bijection between S and U.
2. If Ais finite and B = [0, 1], then there is no bijection between S and 7.
3. There is no bijection between S and U for any choice of A.

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

T foF R o &t s1fte Srag=ea A, B 8 9+ fk

S = {f:A->R | fudag},
T/= \{f:B—-R | fawt},
U = {f:AxA—> R | fuaqaz}.

T ol o § T E 22

1. It A 9Rfea 8, a9 .S T U o 9e Thehl 316 2l

2. afe Aufifi@ R qem B = [0, 1] 8, 99 .S @1 7 o 0 %hi§ Uhehl STTwa1e 21 2|
3. forelt oft A o fIw, S dem U & 7ed IS Uehehl STresied 781 2

4. gfc A # B2, a9 T a1 U % HeA hls Uhehl ATeB1aA el 2l

Al
fxz
A3
A4

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

Which of the following statements is necessarily true?

1. liminfx, > 2025

n—oc

2. limsupz, < 2025

N—+00

3. liminfz, < 2025

n—roo

4. lil_n

—3.

infw, > 2025
Lo o

T 6 (2,51 AT HEATSAT 31 1S STTHRH & R SR ST (2, )1 | WH R

lim z,, = 2025.
k—oo

e d 9 19 o1 F99 EwEEd: g 22

1. liminfz, > 2025

Nn—00

2. limsup z, < 2025
N—00

3. liminfz, < 2025
=0

4. liminfz,, > 2025

;— 00
Al
fxz
A3
5\4

Objective Question
23 706503

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 16/105


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

Adda247

3/3/25, 1:42 PM

]

Al
A2
§A3
A4

Objective Question
24 706504

GET IT ON
Google Play

4 Live_Math_2mar_E_1-120.html

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

T 1 n 1
an = —2vn + Z — and b,=-2vn+1 + Z —.
k=1 \/Z: k=1 \/E

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 (a,),>1 nor (b,),>1 converges.

ST (@)1 TAT (by,) > T FEm R s e & wfenfie &

noq T
=27 + Y= T b=-2/n+1+ Y —.
/i = VE

e da s AT waT g 22

L (an)n> SATERE B 8 AFFT (b),),,5 SATrERE T 8 2|
2. (by)nx ST BT & AR (a,,) >, ARG 7 2aT )
3. (an)n>1 T (b,,),>) IFT ANENG BId

4. (ay)n>1 99T (by,)y>1 QT H IS H SAERA A ST 31
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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 (x,,),>1 in R, (f(x,)),>1 is a Cauchy sequence in R.
3. There exists x € R such that f(z) = =.

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

A fF R — R IS 3TeRal gad %o ¢l e 5 8 19 91 FeF STavashd; 6 87
1. e ites 3TaTsad A C R fog, R =1 suaqead £~ (A) dRag 2
2. R IF M ST (7)1 F T, (F () >1 o R H RTRA SFT500 &)
3. W € REFS o f(z) = 2 2
4, Wi r € RERWES AT f(2) =02

Al
fxz
A3
A4

Objective Question
25 706505

Let f : R — [0, c0) 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 o f 1 R — [0, 00) Uheh! AT=BIET BeAd &l HH T H H shi- d1 9 82

. f T R
2. f Uad & AT ged: Tehfase T 2
. f Oaq &l =l

4. f Ead & Afehd ThEHMA: Fdd Tl 8l

—t

(o8

Al
fxz
A3
A4

Objective Question
26 706506

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

2% +n r* +n?

falz) = (=)™ - — and g,(z) = (-1)" —

Which of the following statements is true?

1, Z fnand Z gn are uniformly convergent on the interval [—-1, 1].

n>1 n=1

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 fn is not.

n=1 n=1

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

n=l n=l
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FHauet [—1, 1] o Frad T el o ST ( f,,) 01 T (g, )1 W ERR

2 2 =2
4l .
a0 o gl =1

fn(m) = (_1)
A FEi A g B e aT 82

n# n?

1, Zf.,,,aﬁnz_gn et [—1, 1] T UheaEa: AR €)

n>1 n=>1
2. fo HERA [—1, 1] T OFHAEG: SAEE 2, AR Y g, TR
3. Zynm[—l,l]th: W%,%an qﬁ%|
n>=1 n>1
4. FAY " f, AR g, FFATA [—1, 1] T O A

Al
5\2
A3
A4

Objective Question
27 706507

Let V' be a vector space over R. Let 71,7, : V' — V be two R-linear transformations such
that 77 +75 and T —15 are linearly independent over R. Consider the following statements:

(A) The transformations 77 and 7 are linearly independent over R.
(B) There exist R-linear transformations 73. T} : V' — V such that
{h+5%, I -1, Ts, T4}
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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THfF RV whawanfE i ad 6 70,7, : V — V &1 0@ RAE® wuiaeor & ff R w7, + 7, ar
T, — T, {asFa: a7 &l e gea= | TEm &

(A) R &Taor 1) qur 7, asha: @ 2
(B) Rftash wuiawii 7y, T, : V — V 1 AAfaed € ek feg
(14D T — T Ty Tid
R W Yftgehd: e 2
o o 0 4 e e 27
I. (A) ¥ 8 IR (B) 379 2l
2. (B) | B TR (A) 376 2
3. (A) @1 (B) EF1 67 &
4. (A) 7T (B) EHT 376 €

?M
A2
fx3
A4

Objective Question
28 706508

Let 7 : R* — R’ be an R-linear transformation such that
(FT2+T+I)(T-21)=0 and (T%+T 42I)(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?, wehave ST =TS.
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A % 7 : RY — R* tar R w9iawor e fs
(Te+T+I)(T-2)=0 am@ (T*+T+20)(T?—4I)=0.

3T et 8 & Rl | e 27

I. R® T fasoiia 2 |

2. T =1 Afefores sigug (z — 2)* 2l

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

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

Al
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Objective Question
29 706509

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

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

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

uH foh A 3 x 3 |ftny sy @ forass g A° deawen aee 21 e el 6 & &9 a1 6 22
1. A fospoia 2
2. A% FUE FH I i Al 91 8
3. A sifvaaines ague o8 — 12
4. A% Afeqss ag9e 1 Fife 2 T 8 e
Al

A2

A3
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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 = .

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.

forell sTTege P o uiterd st P! & e | e aredfess sree W faem

=]

L i
B (1 2 1
1 1 2
e ol 7 @ FH qT e 2
1. T arafass sgopol stege P2 PAP ! fasdlameg e aur PP = [ 2
2. UM Aok Sqcshuufi 3119 P & fof PAP ! faerul-aarsge @ qum PP # I3 2
3. A U ATHAATE HT T ereh T2 2
4. A% hact artas Afierafvn o 8 qur a8 R W ot 7€ 21

Al
A2
A3
A4
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basis of V'?

s
|-

SIS
;|

sls
<)L

*3

4 Live_Math_2mar_E_1-120.html

SH

)_(0.0.1.0}}
: ) (0,0,1, n}}
).(0,0,1.0}}
\/%) 0,0, 1, U)}
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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

1
_.0%) (0010)}

1
: .o.%) .(U._U.}.UJ}
= —6) (0010)}
e (0,0,1,0

HI T TS ATl R* o femm ) 7 fo6 1 @fewi (1,0,0, 1), (01,0, 1),

F (0,0, 1,0) g forga
R4 =t IqEmTE B T & T AT V 3 THTT i feh A9 Tl 87
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001
A=10 1 0].
1 00

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 X € 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.

T areafaes strege W famm
0 0 1
A= 0 1 0
1 0 0
B :R?®x R?* = R B(v,w) = vt Aw & uitsiivg sl = shemi & & e g 82
I. B(v,v) =0gaRsMFaaafge = 02l
2. 9&& )\ € R%W@UW%B(U,U) = \2l
3. Wiy # 07 ket w € R & o B(v, w) = 02l

4. 3¢ B(v,w) = 08d9,qMv = 08I w = 0 &l
Al
a2
A3

A4

Objective Question
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For z = x + iy € C, let f(2) = u(x,y) + iv(z, y) define an entire function. Consider the
function

9(z) =u(z, —y) —iv(zx, —y). forz=x+iy € C.
Suppose that v(z,0) = 0 for all z € R. Define E = {z € C | f(z) = g(z)}. Which of the
following statements is true?

[uy

. E is the real axis.

2. F is the imaginary axis.

3. E contains an open subset of C, but £ # C.

4 E=C

Wz = o iy € CHIIT f(2) = ule, y) + iv(w, y) TR0 IRATN B el deeifien 21 o der o«
fam _

g(2) = u(z, —y) —iv(z,—y), S 2=z + iy € C.

A R Eft s e RFRF (2, 0) = 01 9fonffa s E = {2 € C| f(2) = g(2)} Fa i d @ A ar
e R

1. FE aredfas e 2|
2. F weqias AT |

. E¥C %1t fagd svegeaa afed @ ddfed £ £ C 2
4, E=C

e

Al
fxz
A3
5\4

Objective Question
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Consider the half planes
By={g=g+ipel o= 0} and R.={g=g+gecl 1 x50}

and the fractional linear transformations

z—1 z+1
T](Z)Z ril] and Tz(Z): 7

o]

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 75 conformally map R_ and R, respectively, onto the disc D
3. Ty and T’ conformally map the disc ID onto, respectively 2, and I

4. Ty and 75 conformally map the disc I onto, respectively R_ and I,

e erefmmaat
+={z2=z+iwyeC:x>0} 7 R_.={:=z+iyeC : z <0},

&1 & a1 A f=enes s sgian w fomm

MR AR D = {2 € C : |2 < 1} &1 P st i A S ar aer &

1. T, @1 T, SFHYT: R T R_ 21 =fshent D G SHI0TA: STresTel Sfafersor s |
2. T, Q9T Ty 0ST: R_ @1 12 31 Sfshant [ TR STTHI0IG: ATt Sfafeso #id 2|
3. T, @ T, Sfshent D %1 AT R @91 R 9 ATHI0A: ST=a16! Nid = i ol
4. T, TN T, Afshet D 1 0T R T R, T ATHI0E: SATesTE! Sfafapid Fd 2l

Objective Question
35 706515
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Let~ be the circle {z € C : |2| = 3} oriented counterclockwise. Let f be an entire function.
What is the value of A for which

A f(z)
.[r(..‘:’_]_ == (3_’22)2){11-"":0

holds?

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

ur o ~ st stfufanfaa gad {2 € C : |2 = 3} RIwA S % f v geda Jvcifve wom 21 3fg

/n,(z[—ql B (zf_(,:;)g) g1

grar A |1 T g
- f(1)

J—

[P

- f(1)
- f(2)

B~

Al
fxz
A3
fA4
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Consider the entire function

and the meromorphic function

on C. Which of the following statements is true?

1. z = 0isa zero of f of order 3 and a pole of ¢ of order 1.
2. z = 0is a zero of f of order 2 and a pole of g of order 1.
3. z = 0is a zero of f of order 3 and a zero of g of order 1.
4

. z=01is a zero of f of order 2 and a zero of g of order 1.

M foF C W e avaiie s
fz) = 2°(e" — &™)
qAT 3T h! Held ;
g9(z) = — : =
Ci, €
g AT T A R T 27

I. 2 = 0, % f F1 I 3 I TAT B g T hie | FH g 2

2. 2z =0, % f T HIE 2 T I TATHAT g I HITE 1 1 4 2
3. 2 =0, f HHIC 3 I TUTHAA g HT HITS 1 I 2

4. z =0, f HTHIE 2 HT I TLUTE g HTHIE 1 1 A 2

w ) —

o
~

~ N w w ) ) —_ —_
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Objective Question
37 706517
Let p be a prime number. An element « of the multiplicative group (Z/pZ)* is said to
be a primitive root in (Z/pZ)* if the order of ¢ in (Z/pZ)* is p — 1. Let S, be the number
of primitive roots in (Z/pZ)* and y denote the Euler ¢-function. Which of the following
statements is true?

1. For each p < 100,

converges.

2. For each 100 < p < 200,

diverges.

3. For each p > 200,

converges.

4. The element 4 mod 101 in (Z/101Z)* is a primitive root.

T o p Uk 37T WA 81 AR TORTCH 9E (Z/pZ)* o Tt ted o Y (Z2/pZ)* A p — 120
T (Z/pZ)> ¥ TR T T ST 8| W Al (56 (Z/pZ)* o TaT qit oh] 6T 3l S, T HTAH-(p FeT bl

g e @ B e s e S AT g 22
1. 5% p < 100 % forg
5 ﬁp_)
; (eﬂ(p)
IR

2. 9% 100 < p < 200 % foag

a2l
3. W&¥F p > 200 % forg

()

n=1 p

©

FfeEm 2
4, (Z/101Z)* % 3157 4 mod 101 T T 7 21

Al

A2
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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

X =| |gHg™.

gelG

Which of the following statements is true?

1. If G is abelian, then | X| = n.

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

4. | X| divides n.

a6 G #ife n > 3 FTaHE 8 qun H UF var suenE & e fag 1 < |H| < n @1 frm aee w famm

= UgHg_l.

9€G
e el § S AR T a2

1. 3% G ot 8, 49 | X| = n @

2. At n#r | X | fornfora swwar €, @91 G rerett 21

3. | X|<m

4. | X| g1 n forfSa San 21
Al
A2
A3

A4

Objective Question
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Consider the ring homomorphism ¢ : C[z. y| — C[t| defined by
W(F(@,y) = FE28).

Which of the following statements is true?

1. ) is surjective.

2. If pr(x)y + po(2) € kerv for polynomials p, (), p2(z) € C[z], then both p; and p, are
the zero polynomial.

3. There exist non-zero polynomials p,(z), ps(x) € Clz] such that v'(p, (z)y + p:(x)) = 0.

4. There exists f € C|z, y] such that v(f(z,y)) = 0 and ¢(f*(x.y)) # 0.

FeTa FHTRTET ¢ : Clr, y] — C|t] Freaq ufefya 2
U(f(z,y)) = f(E.£).
{7 AT | | o °1 9 22
1. o) SATEBET B
2. ARSEWI p, (), pa(z) € Cla] F A py(2)y + pa(x) € ker v, T p; T p, I I TGS o
3. 8 TR 1 (1), pa(x) € Clo] ERFHRIT Y (1 ()y + pa()) = OB
4. @ f € Cla,y) RFE& T y(f(2, y)) = 0FM9(f*(2,y)) # 0B

Al
§A2
A3
fM

Objective Question
40 706520

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

subsets
a={(n 1) cnend, m={(n 1) nmen}
n T

Which of the following statements is true?

1. Ais a closed subset of R? but B is not a closed subset of R2.
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 RZ.

4. Neither A nor B is a closed subset of k2.

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 32/105


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

Adda2477

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

a o o N e=Teses qurieni 61 ae=ad 8| afdersia aiftafaeht aret R qor fre suem=eri ot faem =

il 2) vnesly 5 S nnasal.

i asRaTaa

1. R? =1 Heq STad=ad A 2, wifert R %1 §9d STH{==d B T8 2

2. R* %1 G S9aF==A B &, wfe R? %1 6 Srae=d A 7 2
3. Agen BaRT R & e swee

4. Aqur BHEHE Hft R? o7 Had 3w6qad 781 2
?Al
.A2
:A3
A4

Objective Question
41 706521

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

» &4
da?

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

+ 6(21 + 3) == dy

(2 + 3)? =

8y =0,z>0,

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

4. S is an uncountable set.
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o S1gener gt

d2, d
(2:E+3)2T;é +6(2w+3)£ +8y =0,z >0,

o fopelt Hi YR e y = y(2) F TS := {2 € (0,00) : y(z) =0} Al a=
1. S U fem aq=aa 2 |
2. S U Al afifid ay=ad 2l
3. S U TUHIEE: 3T T 2
4. S U VAR A= 2|

Al
A2
:A3
A4

Objective Question
42 706522

The initial value problem

d
d—y =/|z = 1| siny, y(0) =1
®

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)

= o N

no solution on the interval (-2, 2)
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=1 3l g9 9o
d
% =+/|z — 1| siny, y(0) =1

F1/F
. R 9 Us AT g =l

2. A (—2, 2) H 3+ 7 2

3. T AT T © TUT 34 o 3fded 1 3fFeersg 37a0et (—oo, 1) B
4. AU (—2,2) ¥ IS & A2 2

4

Objective Question

43 706523
The problem
Pu  OPu .
gz T g =0 in{(@y) ER®: 27 47 > 1),
u(z,y) =1 on{(z,y) e R? : z° +9°> =1}
has

1. no solution
exactly one solution

exactly two solutions

L

infinitely many solutions
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Objective Question
44 706524

The problem

l. a=landb=0

2. a=1and b= -1
3. a=2andb=1
4 a=1land b=2

0%u

ox?

4 Live_Math_2mar_E_1-120.html

0%u i
¢ yj? =() {(.L‘ y) € R* :
(s ) =1 {(z,y) € R?

ou  Ou 2
or 0y
u(z,0) = 2%, Vz € R

has a solution on an open set containing the line {(z,y) € R* :
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YT
du  Ou 2
e -+ Ty
or Oy

u(z,0) = 2%, Vz € R
F {(z,y) € R? : ax + by = 0} a1 & wwifed &t aret foreft forga wnqee waw 2 Af
l.a=1TWb=0
2. a=1qu4b= -1
3. a=20"b=1
4, a=17Tu4b=2
Al
A2
A3
A4

Objective Question
45 1706525

Consider the quadrature formula

/_1 &|f (B dEn %(f(_—l) + F).

Then the degree of precision (also known as order of exactness) of the quadrature formula
is
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9T &ierehet E1 W ferem ot

[ lalf@)do ~ 5(5(-1) + 1().

e &TeheT G 3ht UfETEan it (S8 Femay ife ft s smar 8) @

I. 0

2. 1

5 2

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

Objective Question
46 706526

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

n1

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

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

then ¢ (1) is equal to

00| W W=|CW GCo|

W= | O
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afe o e 40, 1) Fret foreror g 1w 2

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

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

(1) Ferd
i 5!
© 8
5 3
"4
3
3 =
8
5 2
4
1
1
2
2
3
3
4
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If u is a solution of the integral equation

1
sl / K (z, tyu(t)dt,
0

where
- ST
Bl = z(l—-t), 0<z<t<Ll1
{l=g)h O=s=tsg=l
then
2
1 %Jﬁ\u—o, u(0) = 0 = u(1)
d*u B B
2 E—)\u 0, u(0)=0=u(l)
3. P =0, u0)=MRu(1)
L tdu=0, w0)=0=u
d
4 d—i—}.uzo u(0) =0 = u(1)
afe 1 =T THTReT THiHToT T & ©
1
fenY / K(z,u(t)dt,
0
STel
1-—1t D<e<iti<l,
K{5.1) &= ( ) = ST 5N
Hl-z2), 0<t<z<l,
ddsl
d*u
1. Eer/\?L:O,, %(0) = 0="wu(l)
d*u
d
3 ﬁ—i—)\u:() u(0) =0 = u(1)
du
4. d?—)\u— w(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,, ms # my, is attached to the particle as shown in
the figure.

AN

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)Z + lma 5 [Eﬂ cosfl) =0,
‘ 16 + r%(:i:(:us 9) + #0sinf + gsinf =0

5 (my + ma)& + Imsficos 6 = 0,

10 + & cosf + ifsinf + gsind =0

5 (mq + mg)i + lmldg (Ecosé’) = ()
!fff?—l—mgdt NLLOst?) +ifsinf + gsinf =0
{ (my + mg)Z + fdr(b.'cosﬁ) t #fsinf + gsind = 0,

4.
3'9—|— T(mﬁ)—l—n‘?(mﬂ—-ﬂ
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fortlt Feater San & deagd afds w1 L e s839mE m, & o1 ot fomm s o fF o i e g
i o 21 TS | 1 U T STk (ST Z0E 11, iy # my 8, RETER 0 8 ST g A

ANNNNSS

iy

fe Greter, I 1 HTied % dTcl GHAae § Gl Hdl &, ad SATIehishd [Hazliehl 2 T § S ok Tid o FHiehr
(TET g Tecd T T #) frer #

(mmy + )T + {mg% (5‘ COS 9) ={);
l. s ]
16+ £ (icosf) + fsinf + gsind = 0

4 (my +ma)T + Imsf cos @ = 0,
16 + i cosf + #0sinf + gsinh =0

3 { (my + me)T + Jmld (6‘(‘0%9) =0,

—I—!f!f.azur (écos ) + ifsin @ + gsind = 0

" ('rrrl-l-rnz)x-l-e'(”(tg((}bf?) + #0sin b + gsinf = 0,

IE)—I— ;1:(:0‘:0)4—0@050—0
5\1
A2
A3
§A4
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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

Then which of the following statements is true?

1. X; and 222 have the same distribution.

V2
2 % __-1 X; converges to 0 in probability, as n = oo .
3. Median of { X, X»,.... Xy, } converges to 0 in probability, as n — oc .

1 B(|1x]) =

T 36 { X} P SRreha Ses e aTet T Ud gemeTa: S (i..d.) Agieas =i 3
1
f(.]'.-‘) - m,:li € R.
g e e G P w27

1. Xy e 2 3 sfe amm 8
2. L3~ X, wiftrerar 8 0 w sifiafq g 2, S e — oo
i=1
3. {X1. Xo, ..., Xonsr } 0 AiCzERT S1fireRar & () W SR@E e R, 519 n — oo
3

4. B(|%|") =00
Al
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Let U,, Us. .... Ug be 6 urns such that urn U, contains 3k + k? balls, out of which 3k are
white balls and &” are black balls, & = 1. 2. .... 6. An urn is selected with the probability
of selecting urn U, being proportional to (£ + 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

1
6
Z.E

i fe U, Us, ... U S8 6Han e, fok = 1,2, ..., 6% fIq, sawr U, 7 3k + A2 7S & st @ 3k
TS Ta 8 A7 k2 et 714 & TRt O Ferst ot 36 SeRr <1 ST @ o hert U, 3 <3 9T 3 siaear (K + 3)
o T 1) S et § § U 718 1 aTgheseh &9 9 farrelt St 21 afe Jma @ o6 fapreft 18 e wwhe 3
AT A 3 [ B ol AT 0 o s 2

1]_75

6

2 i

3, 1

G

4_3

9
Al
1
2
A3
3

A4

Objective Question
51 706531

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

1. 90
2. 54
3. 64
+

. 90
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ferelt =2 BaTS TgS T A T GTsHAT o STTHI 38T Hid € foreshi &1 60 arga Wi =er €1 37 S 3
& 10% T 2R AT 7T 90% AT 1 S AT AT 8 4t 1 & P e 5 e 6 AT 10 ARt T
ISA WA, ﬁm@ﬁmﬂﬁmﬁwﬁmgﬁa@n%

1. 90

2. 54

3. 64
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Objective Question
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Suppose X ~ Uniform(5, 10). Define

X+3 ifX<7T
-
X — 3, otherwise.

Then E(Z) is
1. 4.5
2. 6.9

D 19
4. 34.5
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A1 6 X ~ Uniform(5, 10). wheaiva st s

X483 aE X <7

7 =
X — 3, I
& E(Z)®
1. 4.5
2. 6.9
3. 75
4, 34.5
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1
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3
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Let X and Y be independent random variables such that X follows U (0, 1) distribution
and Y follows Bernoulli distribution with success probability p € (0. 1). Define Z = X +Y.
Letz; =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&
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] | .!'<%

2. .r:>§

3
4.

1
2

P

<r<

<X <

L =L

L]

20r+2(1-0)(1—=2)
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Let X be a random variable with the probability density function
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25 = 0.1, zg = 0.7, Z o siea 4 & Wfera am &1 7« p =1 sifershay gunfaar smehe e & s 2

where 6 € [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, : f = 1, at level
of significance o = 0.25, is
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25 i

3:

4

1. 0.36
2. 0.55
3. 0.76

4. 0.95

A
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A
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A
S
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ar o X wa Frgfess =t & fae wiferar oae s fe @

-1

STEt 6 € [0, 1] 81 T 9 S& 1 % SR G, @ = (.25 WTefhaT o T TR Awfeush e Hy <0 = 1%
foreg, Frrareofr wfterear H, : 0 = | 1 wiiférd #5213 sroeam oo 1 sifo & 2

1

20z +2(1 —0)(1 — x)
0

2(0—x)
S

f(x) =

ﬁo(;lf e |
9T,

if 020

0, otherwise,
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Suppose that the probability density function of the random variable X is

where ¢ > 0 is an unknown parameter. Based on a single observation X, the confidence
coefficient of the confidence interval [2.X. 2X] for § is
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T+ foF agfemes wr X %1 Wifishar o S e 8

-0 FRrO<2z<0

02

fla)=
0, FHT.

STET 0 > () IS T e 2 THAT eavr X 3 SR, ¢ F fervarear dawe [ 2X, 2 X 3 forg e
T &
L. 0.36

2. 0.55
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Let X;, X»,..., X, be arandom sample from distribution Poisson(f), ¢ > (0. Let
m(0) = e %00,

be the prior distribution of 6. Under the squared error loss function, which of the following
is the Bayes estimator of ¢~ %2

1. (H_;)E:‘._. Xi+l
2. (=) g LD,
g ()
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M % X, Xy, ..., X, ¥ Poisson(), 6 > ( aTel ua Agf~as gfaest 21 7F &
7@ =e? 6> 0,
0 1 9& (prior) sieA 81 Afifa A &1 WM & faia, e § & 1 1 ¢ 20 &1 9 e 272

1. (n-{-l)za:l:LXl'{'l
n+3
2 (322) ed
3 (@)Z?;l Xi
n+
o, (324) e HER o)
“
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Consider a multiple linear regression model

Y., = ,3[_] + Bxi + -+ _5;,.1-'1;; +e, 15ig€n, n> (p+ ]j
where errors ¢;’s are uncorrelated with zero mean and finite variance ¢ > (. 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(Y;) < Var(¥;), 1 <i<n
2. Cov(Yi,Yi) =Cov(Y;, i), 1< i<k<n
3. Var(¢;) = Var(g;), 1<i<n

4 E(&)< FElg), 1<i<n
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U SELEs SHTHE Higd T faar
Yi=0F+bza+ +Gpxripte 1<i<n, n>(p+1),

WEWGWW%HWWWEWMU2>UW%IWL$ \_‘ﬁ Y;%rqﬁ%‘{:
S fafer & i-off s sfFT AU AR R G =V, — ¥, 1 < i < n e P weAi B
FI 91 T 82

I. Var(Y;) < Var(Y;), 1<i<n
2. COV(Y;.,};&) =Cov(};, ¥5), 1< i<E<n
3. Var(§) = Var(e;), 1 <i<n

4. E(¢;)) < Elg), 1<i1<n
Al
:AZ
.A3

A4

4

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 a1 Z w6 Ud geuEnEa: 8fed (i.0.d.) IgasmmE, fasmae N (0, ) RIU = 2X,V = 3X+Y,
W = X + 47 afeaifea &0 7o U 3 ame, V o W T 7 gesdey qon 2

1.0

2. 0.5
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Consider the following design where the columns represent blocks and the letters repre-

sent treatments:
A CA B A B A B CD

B D C DDEPEEE E
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.

T fesea w fomm o fSred &y, softeh a1 foad &; 9T 318, 3u=R & fe@rd 2

A CSA B A B A B C D
B D D D C E E E E

a9 5 el § | i o1 9T TE 82
1. ¥e TeTea ueh dgfera syl sefien fewsd 21
2. e fesTea wag 2
3. e fesreA fgama i )
4. 7 fesTTe ufHd 2|

Al
5\2
A3
A4

4
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(][]

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

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

Then, Var(/,) equals
33
" 169
2 25
. =

T M /M /3 s somef o foram i fores fg s @t \ = 2aumdm &y = 28 =1, 2, ... & feQ
foegaa aftafya =t

Fro] 1 AR W EFAT i Wi+ 1 F R

0 aRTeEmEmEEiE i — 1R

as Var(l,) =1
169

34

35

169

36

169

fM
§A2
fA3
54

4

Multiple Response
61 706541
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uncountable?

1. {zeR|[z] =1}

2 {oeR|z—b] =1}
3. {zeR|z>0,/zeQ}
4. {reR|z2?*e€Q}

. {zeR|[x] =1}
2. {reR|z—[z] =3}

3. {zeR|xz2>20,\/reQ}
4. {reR|z? e Q}
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Let
1

7 =

Which of the following statements are true?
1. sup A is finite.

2. limsup ——— < sup A
n-—>oop v/ ntvn—yn =

. lim inf ——— =

R "

4. limsup —— =3
n—aoop V nt+yvn—yn
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For a real number z, let [x] denote the largest integer < x. Which of the following sets are

fereft amefors deat o % forg, A 16 (2] werd s qurier < o R1 e 9 39 & wg=ar srmoe 22

lnEZ?n>U
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A = - ‘ n € Z,n>0
T oAl | @ 9§ 9 82
1. sup A 9fifaa 2|

2. limsup < sup A

—_———
nN—00 V n—{—\/‘r_{—\/‘ﬁ.

. . 1 =
S e

TR 1 -
e e

Multiple Response
63 706543

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

lim A =a< 1.

=00 I
Let S = {c € [0,00) | f(¢) = ¢}. 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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f(=)

im = CS=wme 1,
r—oo I

qHfR S = {ce€[0,00) | f(c) =c} e Fmida R TTE?
1. S feagl
2. S AfE B

3. f JTEvIHhd: THEWHA: dad &

4. f 1 UHEWTT: Hqd g1 STEvT T8 2l
o
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s

Multiple Response
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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,(z) = 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.

A 0 R — R GHEAMG: G0 Be 8 Sei ST [0 1 o [T, 997 99 @ € R % I g, W Ay,
FHFA: g, (1) = f(x + L)W h,(v) = f(nr) Gafeaivg w) fe § & 39 & F27 e g @

1. R % @l Hed ST8q==l W (g,,),,> UHEHEA: AR 2@ e, g R 9 ==
2. RW(g,) >, THETHA: SEf € 2
3. (By) 1 1 TS TET SUTERE BT S R W AR g 2

4, Y% Hed Swegead K C R & {18, (h,,),,1 T IS UHT SUTHHRH BT ST A 9 UhHaHMa: AiEfa
&Il 21
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Consider the following functions on the interval [0, 1] :
glz) =sin(mz), hlz)=—cos(r{z—1)).
Which of the following statements are true?
1. (a"g(x))n>1 converges uniformly on [0, 1].
2. (2"g(z))n>1 does not converge uniformly on [0, 1].
3. (2"h(z))n>1 converges uniformly on [0, 1].
4. (2"h(x))n>1 does not converge uniformly on [0, 1].
Faue [0, 1] R+ Sadi W o= &
g9(z) = sin(zz), h(z) = cos(n(z —1)).
fAsAifd e a g &2
1. [0, 1] R (2"g(x)) > THEHMA: AR/ g 2l
2. [0, 1] W (2"g(x)),>1 THEHMA: ANMERA 781 TH1 2l
3. [0, 1] W (2"h(x)) > ThEHTA: SATERE BiaT 2
4. [0,1) T (2™ ()5, THEHa: AfmEia T gar 2l
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Let f : [0, 1] — R be a Riemann integrable function. Define

F(z) = /0 " f)dt, Va e [0,1]

Which of the following statements are necessarily true?
1. Fis Riemann integrable.
2. If F(z) =0forallz € [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).

A R £ 2 [0,1] — R U S0 g1 S 8 TiTid

F(z)= /: f(t)dt, Vz €][0,1].

7 o ¥ 19 ¥ FYF YT 9 82
1. F 5 smmeher 2
2. afewsdiz € [0,1] F T F(z) = 0Ra@&sft € [0, 1] F @ f(2) = 02
3. [0, 1] W F UsHEHMd: Taqd 2
4. (0,1) | F ST 2l

A2

A3

T
'S
~ n w w ) [§) —_ —_

Multiple Response
67 706547
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Let ;1 denote the Lebesgue measure on R and f : R — [0, 00) be a Lebesgue measurable
function. Forn > 1, let

E,={z€eR : n-1< f(z) <n}.
Suppose that
Z nu(E,) < oo.

n=1

Which of the following statements are true?
1. f € LY(R)
2. f € LA(R)
3. f e LYR)
4. f € L*(R)

A % 570 R Watsrm A ff§e ar awn £ R — [0, 0o) F1E e 39 boiq 21 7H fF o > 1% fog
E,={reR:n-1< f(x) <n}
o 36
Zn?;z(ﬂn) < o0,

n>1

e w6 8 FH a g €2
1. feL'(R)
2. feL*R)
3. felLY(R)
4. f e L®(R)

Al
A2
A3

A4

4

Multiple Response
68 706548

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

1. fis differentiable at ) when a > 1.
. [ is differentiable at 0 when a = 3.

2
3. fis continuous at 0 when a = (.
4

. [ is continuous at 0 when a > 0.
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AT o R2 T gfrerei W | - | E s S A o > 021 W R £ R? R T e & e ferg
|f(a)] < || B Tt s # & 19 @ srravrsha: Ge 82

. 0 f s@FeHaesa a > 18
2 Utl'(fwzﬁ'q%i‘lﬁu=%€ﬂ
3. W fAad&Sg a = 0

4. O fEaqa s o > 0 2Nl
fM
fA2
fﬁ
‘A4

Multiple Response
69 706549

Let g be a real-valued continuous function on the set {(r,y) € R? | 22 + ¢*> = 1} such that
9(0,1) = ¢(1,0) = 0 and g(—=, —y) = —g(z,y). Define f : R* — R by

fli) = 2 +y?g ( II+;;2’ —\/;T”?) , if (x,y) # (0,0)
0, if (2, y) = (0,0).

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

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

4. If the function f is differentiable at (0, 0) then g is identically zero.
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a o @g==d {(z,y) € R? | 22 + y? = 1} 9t ardlerss 4 STell UHT Had Beid g & e 1w (0, 1) =
g(1,0) = 07 g(—2, —y) = —g(a,y) B f : R? — R = Fer & afonfya =2

sy VR () R ) # 00
0, aig (z,y) = (0,0).

T&® (a,h) € RZF AT A,y 0 R = RF oy (t) = f(ta, th) G afonfia s i FRid asm &
TSI U 87

1. 5&F (a,b) € R? & faQ R WHSH hy, ) Saher14 2l

2. TETHE (a,b) € R28, 6t = 0 by, FTawarra =7 8l
3. fo5 (0. 0) e [ s 2

4. AfZ (0,0) WESH f FEFeE & al g J =1 &)

Al
faz
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
1Al = fo |f(z)ldz and ||fll2 = ( (, If(;r)lzd:r) .

Forn > 1and z € [0, 1], let f,(z) = na™. Which of the following statements are true?
1. (|| f.]l1) is a convergent sequence.
2. (|l f.llz) 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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Freafaes gfewr@ay X = {f:[0,1] — R | f Gad 8} wwawek || - ||, @ || - ||, Freted ufeanfya @

1 1 1/2
|[f||1=_/O |f(z)|dz e ||f||g=(f0 |f(:r)|2d.1:) .

A f,(2) = na”, S&in > 190z € [0, 1] 3 Fa FRAi g g a8 a8

L (1) o v srgshm &
2. ([ £ull2) o SHfiramy SR &
4. 7T ([ full 1) STRTE (|| |2) SHFraTdt e 21
Al
1
A2
2
M3
3
My
4
Multiple Response
71 706551
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 & < rank(A4).
3. Thesets {I,A,..., A"} and {1, A,... ;4 A"*} both span the same subspace of V.
4. Theset {/, A,..., A"} is linearly dependent.
TRF 1 > 1% faw, 7 fF Vet x o wfg sregi it Caftwramfe g awm A e Vaifm At A @
I H HTETIHT: T 87
| aged {1, A, ..., A"} Wewa: wda 2 Afpa aq==a {1, 4, ..., . "\ Yfaeha: T e 2
2. afe A skl AITeTE @, a9 @l b < rank(A) % e ag==a {1, A, ..., A*} &V 4 ot
Juemfy (k + 1)-forfrr 21
3. mea {1, A,..., A"} am {1, A, ..., "} ATV faata swemtEEt gum )
4, gq=a {1, A, ..., A"} Waska: srad 2l
Ay
1

A2,
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For each n > 1, let V be the R-vector space of all n x n real matrices and A € V be
invertible. Consider the R-linear transformation ¢ : R[z] — V such that ¢(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 ¢.
TRAF n > 1% feae V #radtn x n areafass sregg i R-ufeer aufe am auras 6 A € V Ferofa 2)
U R T ¢ : Rlz] — V R imm L, seiadft b > 1FfAuo(eh) = AR, qun o(1) Fifen
AT HTE 2| 1 ol H 8 9 8 STrevasha: 97 82
1, ¢ Y R SAfehT sTresTes T 21
2. ¢ HATEBIE B AR U T 21
3. WTHE f € R[r] 2w feudeg f < na@aTkerg = {fg | g € Rz]} 2l
4. T&F AR h € ker o T degh > n Bl
Al
1
A2
2
Ay
3
Ay
4
Multiple Response
73 706553
Let 7' : C* — C? be a C-linear transformation. For any ordered basis B of C?, let [T
denote the matrix of 7" with respect to B. Suppose that B, and B, are two ordered bases
of C? such that the matrix [Tz, is upper-triangular and [T, = ([T]s, ). Which of the
following statements are FALSE?
1. The characteristic polynomial of 7' can be x? + z + 1.
2. The characteristic polynomial of T' can be x(z — 1).
3. The minimal polynomial of 7" can be 2.
4. The characteristic polynomial of 7' can be (z — ¢5").
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A 6 T 2 C? — C? us Cifiass wqiawer 21 C? o fepelt «ft iy smmam B 3 fou, B % wmiar 1" = siege
& [T & Ffde %8 7 56 B, 791 B, 38 YR & C? & 31 5fad ST9R 2 6 311eg (7)), 39R-Frsia 2 qon
[T)5, = ([T]5,)° 2 =7 el 8 ¥ F19 & 3raeq &

L. T % SARereafors s o2 + 2 + 1 81 @i 2
2. T 1 ANEfors 9598 o (« — 1) B T 2l
3. T 1 Ay 98 o2 8wl 2

4, T Afafes 9598 o(r — 5 ) T WHAT R

Al
A2
A3

A4

4

Multiple Response
74 706554

LetT : R — R' be an R-linear transformation. Assume that the characteristic polynomial
of T has two distinct monic irreducible quadratic factors ¢,(x) and ¢,(x). 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 T'v are linearly independent.

4. If q;(T)v = 0 for some nonzero v € R4, then {v, T'v, T?v, T3v} is a basis of R*.
TF R wqiqr 7 : R — R & forwsh @1 iy wmponieht st fimma @ve ¢, (o) 9o go(«) & fr
FHATH W B A 27

. @R v € R* & fomer fore g (7)o = 01

2. FEEIER v € R fS@ ferw gy (T)v = 0791 ¢5(T)v = 021

3. @t IR 0 € RY 3 forg o qem T YRaera: w4 2

4. AR Tl s 0 € RYF R g (7)o = 08, {v, Tv, T?v, T30}, Gufs R* %1 0% mem 2

Al
A2
A3

A4
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Which of the following statements are true?
1. There exists a 5 x 5 real matrix whose minimal polynomial is (z? + z + 1)a7.
2. There exists a 5 x 5 real matrix whose minimal polynomial is (2% + 2 + 1)
3. There exists a 5 x 5 complex matrix whose minimal polynomial is (2% + x 4 1)%z.

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

T FoAT 6§ § T 82
1. THTHIE 5 x 5 ATAaeh SR & et 3ifoss g (22 + 2 + 1)2° 2
2. WHTHIE 5 x 5 AEfae A1ege & oraent Aferss sigus (22 + 2 + 1) 2
3. WHTaIE 5 x 5 |k AR & e AfeTss 5898 (22 + 2 + 1)z 2
4. TWHTEIE 5 x 5\ 1R & fSweh Afeass sgue (22 + x + 1)2 2

fAl
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 A is
similar to B?

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

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

4. n = 6 and A has only one eigenvalue and for this eigenvalue the dimensions of the
eigenspaces of A and B are the same.
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U GHATeHR UITeh 1 o FIq Ul . x n GfFas 31regE A, B efifom famer sifoass sgue amm &) e 3 @ & €
T GHTET A € o A T B JeT 8

l. n =31 AT B F A& ague 9 &l
2. n = 4 8aAT A % 2 = srfieraiier g 2
3, n = 58 auT A = i Afiereires o v R e fow A qun B i sifirerefors eafeat 6 famm

oM 2
4. n = 62U A F1 Faet U Afcraioes oF 2 9 30 ifierefores 9= & faw A aur B &t sifisefores

qufsar T fommd o 2|
N
1
A2 5
2
oE
3
My
4
Multiple Response

77 706557
Let (V. (, }) be an inner product space 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 = ¢yv» for some
c1,c0 € C. Let
(va, 1)
[|os |2 .
Suppose that v; is non-zero and T'v3; = c3vy for some ¢3 € C. Which of the following
statements are true?

Us= 12

1. The set {v;, v»} is linearly independent.
2. If ¢y # ¢y, then (vy,v;3) = 0.

3. If ¢y = ¢3, then ¢; = c».

4. If ¢; # ¢y, then ¢z = .

T FATafE EES @afE (V, (, ), ST 6 C wufonfya &, wuw CXfas s 77: V — V d |amfE v
ﬁ@ﬁ@ﬁ?ﬂﬁ‘ﬂtlﬁmv ﬁ'ﬁn"mh co € CHTIT T, = eyvy T Ty = cov BIHH T

. <T,-'2., Ul)
R P B

e vy YRR 2 AU TR 03 € CHFIAUWT0y =y BA P FAA R FT T T
1. W= {vy, vy ) Waawd: T 2

2. AR ¢ # (:gﬁT,ﬂH{i.']._vg) =0%®
B Qﬁ'cl = czi?f,ﬁacg :(:Q%I
4, Qﬁ(l%(:ﬁ T 05 = ¢ B
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Let V be a two-dimensional real vector space with a basis {vy,12}. Let f : V x V — R
be a symmetric bilinear form. Let r = f(v;,v1), s = f(vi,m), t = f(vs,v2). Which of the
following statements are necessarily true?

1. f(ve,1y) = —s.
2. If r = s = ¢, then either f(v,v) > Oforallv € Vor f(v,v) < 0Oforallv e V.
3. If f is positive definite, then r # s, s Ztand r # t.
4. If f is positive definite, then f(v;,vs) = 0.
us faforfta areafas afes @afy vV & forwer vt sam (v, w} ATEE [0 V x V — R o @fig

RfaFwrgiakr = flu,m), s = f(ug,ve), Tt = f(v2,v9) 21 a1 I AT § 8 4 9 Sevaed: 99
&?

1, f('!-‘g. '1.11) = =8

2. Wr=s=ta,aa@aradio e VERAT flv.v) > 02TmaEfto € VHAT f(v,0) <OR
3, A f oA Ml e asr £ 5,5 # QAT r # ¢ 2

4, afg f ek ffea &1, & f (v, vs) = 0 R

?M
A2
fx3
A4

Multiple Response
79 706559
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Let f: C\ {0} — C be a non-zero holomorphic function such that

1

F(2)| < |21 + 2[1/2’

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 z = 0.
e o f 2 C\ {0} — C U@ IR SAMThe Be § 16

f@) < |2 +

|21/2°
o ol O & i @ T €2
L folz=0Wyga el
2. IS T IVATF B g T IRR 2 foF C \ {0} | f = g 2l
3. f <ok § S7feren BT 2 1 959E 2
4. 2 = (0 W AfE fafammr 2

Al
fxz
A3
A4
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Consider the disc D = {z € C : |z| < 1} and a non-constant holomorphic function
f : D — D. Suppose that f(0) = 0. For eachn > 1 and = € D, define f,(z) = f(z"). Which
of the following statements are true?

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

n=>1

2. The series Z [ 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 [ to a holomorphic
n=1
function on D.

FFEF D ={z € C:|z| <1} W[ : D — D s AR eI Be &l 7+ % £(0) = 0 21 I+
n> 130z e DFT f,(2) = f(=") TRATTYT ) 77 2T § 6 79 8§ 82

I avﬁanamaz — () T AT L 2

nz1

g Qﬂﬁz_fu Fadl T g=a1 £ C D W foigam sifiwfa @ 2, afF D\ £ o

n>1

3,80 £, SR D F wft figelt w figaw afwfa @ @ 9 D F o dew swee

n>1
THEAT: 2|
4. 3t Y " f,, S D % Wt Hea STETeeE TG e W CHEHG: A g @ S D W
n=1
reiftheh 21
A
1
A
2
M
3

A4
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Forz=x+1iy € C, let
f(z) = u(z,y) +iv(z,y)

be an entire function such that
u(z,y) +v(z,y) = 1

Which of the following statements are FALSE?

1. f is a constant function.

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

4. If f(2) € R, then f(i) + f(1) = 2.

mft z =2 + iy € CH AU
f(z) = u(z,y) +iv(z,y)

§ it U8 wes Sveiiven Held sl o forereh fog
u(z,y) +v(z,y) =1
B T Feri H ¥ ¥ e 82

1. f ek 3TN e 2l

2. I £(0) € R, @& £(0) + f(1) = 1 8rm
3. f(C)dag @l

4. If¢ £(2) € R, a& f(i) + f(1) = 2 8m|

Al
A2

A3

EN w w o ) —_ —_

A4
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Let p(2) = ag+a;2+ - - -+ a, 2" be a polynomial of degree > 3. Suppose that p(0) = 0 and
p'(0) #0. Let f : C\ {0} — C be defined by

2

)4

Flay =2

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. / ;‘?g z = 0, where ' 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.

U > 3 HTE a5 p(z) = ap + a1z + -+ + a2 & 7H 6 p(0) = 07T p/(0) £ 0213
£ C\ {0} — C 1 P i e 3

GIREI= o Rk EeaC =k oY)
1. fel2 = 0939y fafammr 2

2. [@ 2= 0WaE g el

3. Cﬁaﬁé%ﬁamﬁ?ﬁmﬁﬁwﬁqanqwawcqt/p(?)dz = O &l
JC

4, ImTEd AMERE IT y = {z € C: |z| = ‘20?5}‘?I/f(z)dz = 2miay 81

¥
fM
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 uitfid we G it ot ff ssa s p S g waH 6 E(p) = {g € G | g7 = 1} 21 A Fai
HFH T T2
1. afe p ¥ gw |G| fonfora g 8, a1 E(p) W8 G %1 3769 21
2. @ft p % forw E(p) 998 G 1 ITeR 21
fernfra grar 21
4. M G A B, a9 £(p) T8 G 1 IT4HE 2

3. af2 E(p) 998 G 1 3768 2 ¢ p 517 |G

Al
§A2
A3
fx4

Multiple Response
84 706564

An abelian group G is said to have property (P) if for any subgroup N of G, there exists
a subgroup H of G such that 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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T 3Treiefl aE G % fo1u g et i 3@ 1o (P) 2 afe G o foredt sft Same IV % forg G o1 Qe sweme H
At G = N + Heta NN H = {0} & 79 FoH 5 8 % § 9 82

1. 72 foreft ameteft T #7707 (P) 2, &1 G F ST H 0T (P) 2l

2. Ffa foreft srrerett wE 19T (P) B, &1 G 3 = 3797 1 Fife uftfoa )

3. @R ZAT (P) R

4. 7fe fordt streiedt g # 17 (P) 2, o Foreft of snstrear e p % forg et oft st S ife p? 7@ 21

{%1
A2
A3
fM

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.
1T Il 4 & 1 & quitehi id &9

1. RW3 dﬁ%ngq\imqmq

2. C ¥ fagd uame Afsheht X AT AT el I daid

3. 2 x 2 ATEdforsh AT HT T

4. [0, 1] ¥ R T Gad ®ai &l o
fAl
.A2

A3
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Ay

4

Multiple Response
86 706566

For a finite group G, let S(G) denote the set of all its Sylow subgroups. A finite group G
is said to have property (J) if GG is isomorphic to the direct product H H. Which of the

HeS(6)
following statements are true?

1. Any group with p(p + 2) elements, where p and p + 2 are both prime numbers, has
property (J).

2. Any finite abelian group has property (J).
3. The symmetric group S; has property (]).
4. Any group with 77 elements has property (J).

uftfd @ G % e a o S(G) 3as @it a1l (Sylow) STHNET & TWE 1 SRTd FLal &1 ifivd & G |
O (J) AT S @ A G, S pEwe | [ H % e @) R s § 8 e 8 e 8

HEeS(G)

1. p(p + 2) seai aret fret oft g |, Sr@t p a1 p + 2 ST 1T 6T 8, T () 2
2. forelt +ft afefir et @ & 7o () 2

3. M AE S H 9 (J) Bl

4. 77 STt 3 forelt +ft |eE & T (1) R

fM
§A2
fA3
{%4

Multiple Response
87 706567
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Which of the following quotient rings are fields?
1. Qlzl/(2®+a°+a2t+ 23+ 22+ 2 +1)
2. Qzl/(z®+2*+ 2+ 22+ 2+ 1)
3. Z[z]/(z —101)
4

. Qla]/ (2" — 41z + 41)

e T aeai A A g & € 2
. Q]/(z®+2°+a'+2*+2+2+1)
2. Q]/(z® +at + 23+ 2>+ 2+ 1)
3. 2]/ (z — 101)

4. Q[z]/(z* — 41z + 41)

W [3S] —_—

.
~
~ 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 (J.

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 #'*' — r in an algebraic closure of Fy;,
then K is Galois over ', where F,, is the field with 11 elements.

4. If K = Q(2"/'%, (;3), where (3 is a primitive 13" root of unity in C, then K is Galois
over Q.
st s g g &
1. afd QW K s1eitat ague =1 fadres & 2, a9 Q W A e &l
2. Ffe Q FT YW fofaR A &, 99 Q W A e &

3. AR Fy,y & st Haweh # agaa 12! — o % it el 1 oeed K 8, 7 Fy, W K e €, @t Fyg,
11 ST STt 8 8

4. AT K = Q(2Y/'3,(3), S8 C # 1€ 1 13-31 [T HA (3 8, T8 Q W K e &l
fM
§A2
A3
fM

4

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

XzULm

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,

dx(a,b) =
x(a,5) {d(a,())-l—d(b,@), otherwise.

Let 7 be the smallest topology such that the sets
Bye = {be X : dx(a,b) < ¢}
are open in 7 for all « € X and e > 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.

Fferei glish d 9t R? W o sl /6 6 O = (0,0), By = (0,1) € R?, @ feredt sft i . > 1
e P, =(1/n,1) e R2eIAH TR
X = U L'.-h

n>0
STEi L, I8 W@ES 2§ P, @AM O i shgar 8l dy : X x X — R al fpaq ufeafia &t
dy(a.b) — d(a,b), s/a fordlt n & T a,b € L,
AT ) d(a, 0) + d(b,0), s

1 fob Sreae aifeertaehl 7 30 TR & fof @t o € X dure > 0 % forg ag=em
Bie = {be X : dx(a,b) <€}
7 ¥ faga 81 fre et H A e @ w8
1. X W dyx T gl & it wifbafesht 7 i 3 w2
2. wiftufas wufy (X, 7) @54 2
3. witefaw mf® (X, 7) ¥ (P,)ns1, Pp 1 Afafd gar 2l
4, wittufaes anfE (X, 7) ¥8a 2

Al

A2
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3
Ay
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.
w fo6 X e Y aifeafas aufsaf Eaer £ : X — Y FIE dad bod &) 7w § 3§ w9 8 ' 22
|. 3 X auTY @ea €, Y eseerd & qUr [ sl 2, a9 X i ersusrh 2l
2. afd X % s1q Hed o= £ 79T f, X @ f(X) i TeArHia € (5t f(X) F svanty witefadhr
AmR), aaY ezl
3. 3 X ersHei: & au1 [ ATl 8, a9 ¥ oft greEsrd 2
4. At f qearhiiar 8, 7 X avt it e avft o @ sefw YV off S 2
Al
1
A2
2
I
3
Ay
4

Multiple Response
91 706571

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 78/105


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

Adda2477

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

Consider the ordinary differential equation (ODE)

1% % I ,
% +2(e** - 1) % 4+ ae®y =0,z €R,

where o € R. Note that the ODE transforms into an equation with constant coefficients
2T

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

o

Then which of the following statements are true?

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

2. For a = (), there exists a solution of the ODE which tendsto 1 as r — o©
3. For & = —1, there exists an unbounded solution of the ODE on R

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

5T AT SYerRet T (ODE) W femm &t

- l .
— 2 {c"" — l) % +ae'®y =0, z € R,

si&t a € R 3 o difow e ada =t = %ma&éaﬁw ODE fiara wporiaht aret wrfiarcor # wqtafid ar
ST 21 e e el 6 8 e ' 82

1. a = 1% ¢ ODE % ¥t &1 311 it 3R Wl &1t & 51 7 — oo &l

2. a = 0% f9¢ ODE #1#1$ &< &, Sii 1 i 71 aed €1 8 9 = — o0 Bl
3. a = —1% g R W ODE #1 %15 391G & 2

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

Al
A2
§A3
A4

4

Multiple Response
92 706572
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1. #(n) = =€*, yln)=3z
2. z(—m) =€, y(-m) =2
3. x has infinitely many zeros in R

4. y has infinitely many zeros in R

dx dy
dt dt

e = AT H 8 S 9 a9 82
1. z(m) = —€", y(r) =1
2. z(—m)=¢€e"", y(—m) =

3. 2 R 3T I E

I

4. y%RﬁWQET%I

Al

1
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then which of the following statements are true?

_+2_

#(0) =

GET IT ON
Google Play

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

der d
d—i+—'y=2fr;—3y+ct,
dx dy
o 2— =3z — 4 2¢e’
7 =t 3T +-2€,
1
T(O) _1 ?)'( ) T oo

Iz = 2(t), y = y(t) = M s smen Fr Ed ©

de dy

= 25— 3 ;
dt+d €T y+e,

= 3z — 4y + 2¢’,

1
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2
A
3
Ay
4
Multiple Response
93 706573
Consider the boundary value problem (BVP)
d?y dy .
— +4=+(A+2)y=0,
da? dx
¥(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(x) satisfying y (%) = 0 for every integer k if
A=6
4. The BVP has a non-zero solution y = y(z) satisfying y (£) = 0 for every integer k if
A =B
o afd i o s (BVP) Wt femm &t
?y dy
—_— A+ 2)y =0,
a2 i dx B
y(0) = y(7) = 0.
o fa FEi A Ty &
I. BVPHI YA e e afe \ = 2 &
2. BVP &I YRR EA & 316 \ = 3 &
3. BVP#HI YRIGUEA WM y = y(z) B S wedah uifep k3 farq y (47) = o Fraqe sane, afe \ = G&r
4. BVP I JHaU g UHT y = y(«) & S0 9edoh quifeh k& faqy (57) = 0T dqe e, afe A = 6 &
AL
1
)
2
A
3
Ay
4
Multiple Response
94 (706574
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Let u = u(x, t) be the solution to the initial value problem

Pu 0%

u(z,0) = f(z), ¢ € R,

ou
;T,C‘ = P 4
B ) = #E

4 Live_Math_2mar_E_1-120.html

=0, zeR, t>0,

GET IT ON
Google Play

where [ is a twice continuously differentiable function defined on R satisfying f(x) — 0

as |x| — oo. Then which of the following statements are true?

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

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

T—=—00

A= o6 = (e, t) P s we aner #r e @

*u  O*u

—_— = ——i= T el ¢ ),
7~ ik T N>
= f(z), z € R,
du 1
—(x,0) = ,r€R,
ot (20) v1+ 2?2

wiet R W uftnfya [ fi-dad: srasaa GeH 2, 91 f(2) — 0294 |2] —» co Bl da e wudid a3 &

g &?

. ¥F x € Ra?%t{tl_i_}r.n_u.(m. ) =0%&

2. U 1 € Raa'%t{tl_iin u(z,t) = oo Bl

3. YH L € (u,oo)aa%ugggc u(z,t) =03

4. TAFt € (U._oo)a?%'qlrl_iﬁlm w(z,t) = oo Bl
Al
A2
A3

A4

Multiple Response
95 706575
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Consider the partial differential equation

8%u %u 0%u
4 = ().
52 agy TP

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

I3 _a(*

n Y

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

2w  Pw Pw

1 oe2 +8§3?? + o =10
Pw  Pw
0, ZW TW
ez * o
2 2, 92
3.9w+48u. O*w

ez " aeam T oz =0
w 5 Pw  Pw

4. 2 =
ez “ogon " ap
T H31eh STaehel GHTeR0r UT fomm sl
2 2 2
B, TG 0,

Ox? Oxdy Oy

forer aifiven staerer aefiereort & & i &, T =t forelt ameafoss wfafdeii aret 2 x 2 Sgewmvia SR £
& for, et ot © sIee < T 9TH Bl Hehd 82

(5)-40)

] 0w o 0w 5 FPw -
L9 oon o

Pw 9w

O*w Pw  Pw
3. 4 = =0
a2 " “ocan T ap

9w w  Pw
4. 2 2 =
L " e | O

Al
A2

A3
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Multiple Response
96 706576

Consider the following statements:

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

6
M , n=0,1,2,3,..., converges to 2.
5 — Tn
Ss : There exists an € > 0 such that Vz, € (3 — ¢, 3+ ¢), the iterative sequence defined by
il 6
L= J’”; , 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

T

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

Then which of the following statements are true?

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

4. Each of S}, S5, and S is true

e et ot femm
S, : FEe > 0FMIERE RV € (2—¢, 2+-¢), T AP 2, = = ; =02, 258
59—,
2 7T 3RE R B 21
2
Sy : BEe > 0FMIFRE TRV, € (3—¢, 3+¢), TREd STHA 2,41 = In +6, (n=0,1,2,3,...
3 X IAfmfE a2
S;:@Ee > 0WMIHRSTH Vg € (3 — ¢, 3 + ), TR ST 2,4, = 59:71—6! (n -
Ty
0,1,2,3,...) 3R AfmEiE T 2l
o, e Fmi g e s @ g 82

1. S, @7 S, & 8 aifeht S e 1t @
2. Sy T S, T § AfhT S Ted TE &
3. S, TUT S3 T & Tk S, Ted & &
4. Sy, S, AT S T TAF WA §

Al

A2
2

A3 3
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Ay

4

Multiple Response
97 706577

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

dy

Y~ Fu@), 0<t<1, y(0)=w,

where 3, € R. For h > 0, denote t; = jh. Let Y; be an approximation of y(%;), defined by

{Y;—H Y+ ahf(t;,Y;) +bhf(tie1, Y +chf(t;,Y;), 0< (j+1)h < 1,
YﬂzJﬂa

where a, b, ¢ € R. If there exists an M > 0 such that

‘y(tﬁl) —y(t;) — ahf(t;, y(t;)) — ORf (i1, y(t;) + chf (2, y(tj)))’ < MR,
for every h > 0, and every j with 0 < (j + 1)h < 1, then
l.a+b=1
2.a+b=c
3.a+b+c=0
4. a>+ b=

AR f 2 [0,1] x R — R UG ®eH & 6 f, dom 3aeh 3 21 3 8 9 hife 3 1ifdren srasherst, gad qur aieg
fuHfFEy:[0,1] - RfAa#Fsas

d
== fty®), 0<t<L, y(0) =,

St yo € RUTHHA 1 > 0FTa¢; = jAR Y, F y(t,) 1 Ai~Tehe A S raq afeafva &

{ Y.";‘—H = Y:i + ah’f(tj'. Y;') + bh’f(t;ﬂ-lay} + Chf(tj'a}/})) 0< (.7 + 1)h ol
}/G = Yo,

weia,bcec RAIRXM > 0 TFRARTFE IS A > 0T I3h j, SR 0 < (j + 1)h < 18, faw

| (t,,H-l) y(t;) — ah f(t;, 9‘(1";)) — bhf (3j+1=y(3j) + Chf(tj:y(fj)))‘ < Mr?

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

3.a+b+e=0

4. a®+ b =¢2

Al
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o
2
A3
3
M
4
Multiple Response
98 706578

Define S := {y € C'[0,1] : y(0) = y(1) =0}, ||yl := maxep,|y(z)| for every y € S,
By(0,¢) :== {y €S : ||yl <€}, Bi(0,€) := {y €8 : ||yll + ||¥/|lc <€} Consider the
functional J : § — R given by

Jly] = ﬂ | [(¢/)* = 22(y)"] da,
then there exists an £ > 0 such that
1. Jy] < J[0] for every y € By(0,¢)
2. Jy] < J[0] for every y € B,(0,¢)
3. Jly] = J[0] for every y € By(0,¢)
4. Jly| = J[0] for every y € B,(0,¢)

= afoamrsti Wl & S = {y € C'[0,1] : y(0) =y(1) =0}, R&F y € S W [|y[ :=
maxzeio. [Y(2)|. T Bo(0,) :={y €S : ||yl <&}, B1(0 ) ={y €S : yllo + I¥'lloo < €}
Afsa®.) S - RW

To= [ [0 =2et)]de

dAuHIEE e > 08 %
1. & y € By(0, ) ®fag Jy] < J[0] &m
2. Y& y € B,(0,¢) FTaw [y < J[0] gvm
3. 9&F y € By(0,¢) Hfaw J[y] > J[0] Em
4. 9dF y € By(0.¢) F g J[y] > J[0] gm

f\l
A2
5\3
A4

Multiple Response
99 706579
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Consider the variational problem

1
minimize Jy| = / [(y)? + 2025 yy'] da,

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 foraror g o fomm fifso

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

STet y(0) T (1) Her &) 79 f Faaei § & o & o 8
. Sd THF T |
2. TS Ueh © T & Tl shaed TRIHT HE&AT H|
3. IS IWF Rl § |
4, U HAfgeTa =HF 2 |

Multiple Response
100 706580
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The integral equation

Multiple Response
101 706581

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

GET IT ON
Google Play

4 Live_Math_2mar_E_1-120.html

ol i 4 2 /é " aoslo Al

flz) + . /Uﬁ cos(x + t)u(t)dt

88/105


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

Adda2477

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

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

£

u(z) =e" 42 / Ay (t)dt.

J1n6

Then which of the following statements are true?
1. R(z,t) =1
2. R(z,t) =2
3. u(ln8) = 10

4. u(ln7)=9

A o R(xr, t) @7 u(x) Sl SHiRoT st ShHT: |Tee 3118 qT & ol 3RTd id o

T

u(z) = e® + 2 / 22y (t)dt.

J1n6

s e el § ° B ° w82
l. R(z,t)=1
2. R(z,t) = et
3. u(In8) = 10
4. u(In7) =9

Al
fxz
A3
A4

4

Multiple Response
102706582

file:///C:/Users/Admin/Downloads/4_Live_Math_2mar_E/4 Live_Math_2mar_E_1-120.html 89/105


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

Adda2477

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

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

.
L s

= j [(l e 4a2r'2)r‘2 g ':'292] - mugrg,

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

1. |4] = =

qo

9. =1/ =

qgoy

3. 10] = 29

4. |0 = /9@

FSFH 17 % T 97 T TR L ST e o 0T fohelt Hee o i 21 7 fof stert frrasmrent o or 1 crrisft

= & e smar @ - TR ,
L= 5 [(1 + 4a*r°)r* + r6 ] — maogre,

STEl (o U ST (i 8, 9T g Tecd 19 ol 81 AfE &1 gedta i | €, 99

: 2
1, (8=
ga
. 1
N
ga
3. 6] = 29a
4. 6] = ga
A
1
A
2
"
3
My
4
Multiple Response
103 706583
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Let X, X, ...beasequence of independent random variables with X; following N(0. 1+ 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. |\’\—| converges to M in distribution as » — oc, where M follows standard Cauchy

distribution.
A 6 X, X, . T Agieas = 1 ATHH & e el i € N3 g X, @i N(0, 1+ 1) &1 e
AT &1 7 o6 X wE N (0, 1)-asfea@® e 9 { X, : n > 1} 8 @as 8 76 e HH1 5 8 SF 3 9 87
I X, Wierar® X i shmfa s e n — oc
2. X, ¥ " X i stfimfa a2 e n — oo
3. X, — X 9 Z %l AT 81 2 S n — oo, FET Z s N (0, 2) 1 T80 FaT 2|

4. X ST H M o AR BT 8 S 0. — oo, SET M HI e s T ST B 2l

Al
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A4

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

1

random variables. Let GG, = (H U, be the geometric mean of Uy, Us, ..., U, for

=1
n € N. Let X; and X, be degenerate random variables such that P (X, =0) =1 and
P (X5 = 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 — o
3. G, converges in distribution to X; as n — oo

4. G, converges in r-th mean to X, as n — oo, for any r > 0

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


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

Adda2477

3/3/25, 1:42 PM 4_Live_Math 2mar E_1-120.html
a6 Uy, Uy, ... S U GagmaaHa: sfed (id) U(0, 1) agfas st #m g din € N & o
1

G, = (H U;) : F Uy, Us, ... U, 1 SHd AT 7] 0 16 X, T27 X, T STI9e Agiss =1 &
B P (X, = 0) = 171 P (X, = 1) = 1 37 o ot 9 g e B

1. Rt oftr > 0% few G, r-d A & X, &t sifirafa ST, e n — oo

2. G, WiEkar § X, &1 sifmafa e, s n — oo

3. G, 5T X, F AT S e, T 0 — o0

4, fFeisftr > 0F UG, r o | X, Fi AP@EiEEm e, a0 — oo

Al
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Multiple Response
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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 () and 2 are recurrent.
3. States 1 and 3 are recurrent.

4. State 4 is transient.
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such that forz = 3.4, ...,

1. E(|X;]) =0
2. Ly X; 5 0asn—o0
3 E(ﬁlﬁ) < 00

4. E(X?) = o0
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04 03 03 0 O
0 05 0 05 0

P=]05 0 05 0 O

0 05 0 05 0
0 03 0 03 04

1. STErET GHTE T FoTde & qoddr A § fadriea w5 aed 8

1
PX=att) = &,
(X %) 2cr? In(x)
wherec =", m Then, which of the following statements are true?
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X1, Xo. ..., X,, % UG W7 U GAUTEAH: sfed (Lid) WA fe e = 3.4, .. . Ffed

PXi=x2)= —————,
(X ?) 2ca?In(z)’

T o= Y, b Am b A A e
1. E(|Xy]) =00

}J
2. L5  Xi > 0¥ n — oo

3. B (I’( 5) < 00
4 B(XD) =
Al
1
“
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3
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4
Multiple Response
107 706587
Let X, X5, ..., X, (n > 3) be arandom sample from a population with absolutely contin-

uous cumulatlve distribution function F(-). The corresponding order statistics are X., <
Xom < v @K <40 S Defitififer r = 2,4V = 0F| (X4 Suppose that Y},
converges in distribution to a random variable Y, as n — oc, rr = 2, 3. Then, which of the
following statements are true?

1. Y; follows gamma distribution with E£(Y;) = 3.
2. E(Y5,) > 2asn— o0
3. Y, follows beta distribution with E (Y3) = § .

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

= 6 Xy, Xy, ..., X, (n > 3) Fea: daa ol s wed () areft aufe § & gl afdest &) ¥
W—gﬁm,"ﬁm £ Kapn € wen € Ky 2 o L Ky %l r =23, a'?%qyrn = ”r r‘r?) T
FI AH b r = 2, 3F fU ST 1 — oo y;__.na‘a-—rfr,trlgﬁv@aﬁn’ ﬁaﬁmﬁa‘éﬂ?%mﬁﬁﬁmﬁﬁﬁ
FI W T E?

1. Yy TITHT S 3T AT A & fomeht £(Y3) =
2, E(Yan) 2299 n— ¢
3. Y, st s o rater e & o £ (V) = 2

4. Ys, S ST %1 STavr wa & s yee 3 aur e — 18
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Let X and Y be independent random variables with the moment generating functions
1 .
Mx(t) = (—}(2 +¢€')?, teR and My(t)=exp[e—1], teR,

respectively. Then, which of the following statements are true?
1. P =)= i})_«’_‘
2. E[3X-Y)%| =6
3. Var(X +Y) =2

4. Cov(2X +Y, X - 2Y) = -3

A foh X @Y e Agfaeh =X 8 fSieh ATH0] S %ol A
1 o,
Mx(t) = 5(2 +e)?, teR T My(t) =exp [(—3"‘ - 1] , teR

2| e fer ot 8 @ B & w82
. P(XY = 0) = &3

(=

>

E[3X-Y)) =6

(8]

. Var(X +Y)=2
4. Cov(2X +Y, X —2Y) = _%}Q

Al
A2
fx3
A4

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, 23Z7) 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 6 .

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

aH o X, Y, Z WA Ud sdueea: wied (i..d.) agiess =t s e 8 g sEei(f), 0 < 6 < 1@
TR AT 2| T 7 o H HFH I 2

. 0% fore uss vt wfdester (79X + 2024Y,2322) 2
2. 0% foru w srfeuss gat gfaesis 13(X + Y + Z)* R
3. 0 % fore e quf vt wftaeist 2(X + Y + 2) 2

4. (X —2Y + Z) U Hes fdens 2l

fM
fAZ
fAS
{%4

Multiple Response
110 706590

The life (in hours) of an electrical component is exponentially distributed with mean
6 > 0. For testing Hy : 6 = m against H; : 0 = }—ﬁﬁﬁ, three such components are
chosen at random. Suppose that we reject the null hypothesis H, if and only if two or more
of these three components survive for less than five hours. Then, which of the following

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

. If all of these three components survive for less than five hours, then the p-value of
the test is 0.001 .
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%mémmwaﬁmamﬁﬁ)mmﬂaﬁﬂ%mme > 08 H : 0 = o % faeg
Hy : 0 = iy 1 Fe1or e 3 foe, 8 i sresh amgfesapa: aﬁm%%mﬁ%sqﬁnwﬁaqﬁmm

H, %1 9 3R Faet qa Fehd id & Sa a5 g a1 a1 aﬁmmmﬁmmﬁmﬁwém%ﬁn
FYHT H F R H G 27

1. oEor s ST 0.01 21

2. giiegor i wifek 0.5 21

3. v = 0.05 T T TE0T ST 2

4. afe dF1 2 Ii 5 ¥ FH °§ U JTd 8, 79 20 3 p-a 0.001 21

Al
A2
fx3
A4

Multiple Response
111706591

Let X, Xy, ..., X\o be a random sample of size 10 from a Bernoulli distribution with
success probability H%_‘,, where @ € R is an unknown parameter. If M = Zm 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

In( 37 M )

4. The method of moments estimator of § exists and is equal to 7% .

a6 X, X, .., X U8 el s %1 SR 10 %1 argfes wiaest @ st awear i mifdwar L,
SEl 0 € R s e 2late M = Y0,0 X, aa e sheei 8 8 9 3 9 22

1. M = 0% feru g =1 siftreay gwrfadr e () % s 2
2. M = 10 % fou 0 % s1fteraw swifarar strere o1 sifiae 2 € ==

3. M e{L,2 ..., 9} %0 srftrman dvfean strereres =1 a1fiaea 8, qurag In (L — 1) F e
2

4. 0 1 st faftr st @ stfiae @ qurae I & aUe R

Al
A2

A3
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Let X;. X5, ..., X, be a random sample of size n from U(0, ¢ + 1) distribution, where
# € R is 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 ¢ .
2. T, is an unbiased estimator of £ .
3. T, — 1 is a consistent estimator of ¢ .

4. lim Ey(T,)=60+1, VR

n—roo

mH X, X, .. X, SRR Al gidest 8, Rrrsae U9, 6 + 1) B, S'T 6 € R 15 gree
RART, =max{X,. Xo, ..., Xp} o n=1.2,..  cafEaFmida a8 a3 &?

1. 01U AfaUet 3mFaw 1), B

2. 0 1 U AT TR 1), B

3. 0 1 U sAferedt st T, — 121
4. lim Eo(T,) =0+1, V0 eR

n—00
Al
fxz
A3
A4

Multiple Response
113706593

Let (X1. Y1), (X3, Y3),..., (Xn, Y,) be a random sample of size n from a bivariate distribu-
tion F'y y with absolutely continuous marginal distribution functions F'y 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(z)Fy(y),V(x,y), then E(rg) =0,VYn > 2.
2. If n=3,then P(r¢ =0) =0.

3. If Fxy(z,y) = Fx(2)Fy(y),Y(z,y), then Var(rs) = ,l—,-Vn =2
4 Tfn = dand Fyy(s,3) = Fx(2)Fy(y),¥(z, y), then P(rs = 0) = &

2
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o foF ST T Agfes gfeest (X, 1)), (X, Ya),. .. (X, Y,) , W& fgersed Fy, @ fommman g,
e fau X e v & e Hﬁﬁmmwm: Fyx @91 Fy 81 89F & X; FrFfean Y, i Hie
(i =1,2,...,n) % CrriT FIf qeday T 1 1 9RTed #d 8 7@ s d g s e g 82

1. R Fxy(z,y) = Fx(x)Fy(y),Y(,y), 7 E(rs) = 0,Yn > 2R

2. ARn=23a0 P(rs=0)=0%

3. e Fxy(z,y) = Fx(z)Fy(y),Y(z,y), @ Var(rg) = %.{Vu > 2%

4. A&n =479 Fxy(2,y) = Fx(x)Fy(y).V(z,y),d@ P(rs = 0) = 4 &

Al
1
A2
2
A3
3
Ay
4
Multiple Response
114706594
Let X\, X5,.... X, and ¥}, Y5, .. ., ¥, be two mutually independent random samples from
populahons with absolutely continuous distribution functions Fy and I, respectively.
For N = m-+n, define Ty = Z:l , 1Z; where Z; = 1if the i-th observation in the combined
ordered arrangement of N observations is from F'x; and Z; = 0, otherwise. Then, which
of the following statements are true?
1. If Fx(z) = Fy(z) ¥V z, then E(Ty) = =40 |
2. I Fx(x) = Fy(2) Y &, then Var(Ty) = "8+
3. If Fx(x) = Fy(x) ¥V z, then the distribution of Ty is symmetric about ™"
4. The minimum and maximum possible values of Ty are ”"("_;Jr“ and ‘\:“’;“) — "”(’f_;“] 3
respectively.
aHfE X, Xo, ..., X, @Y, Y, . .. Y, s Frueta: daased wed Fy 9 F)- fiaufe i d < =
wa@muﬁzﬁﬁl N=m+ n%%‘l’ﬂ: Tn = szl i Z; areaTid B @ Z; = 1 8afe N udaeon &
T S o 7 H -th T Fy # 8 8 379041 Z, = () 21 99 f ol 4 8 9 4 w9 87
. AR Fx(v) = Fy(v) Vo, @ E(Ty) = 250
2. AR Fx(z) = Fy(x) V 2,7 Var(Ty) = 22820 §
3. A Fy(r) = Fy(x) V2, T Ty F 62T 20 5 Qe a96fid 2)
4, Ty % =IAaH 997 FIRaT T4 AT ’“‘"’;_'*” qur MO+ _ mlmiD) 3
Al
1
A2
2
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Consider a linear model
Y? :("3| +.32 e +,3?; s il 2 1 £ i < mn,

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

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

2. Every 3, 1 < i < n, has infinitely many linear unbiased estimators, but a unique

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

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

e e wise W faam &
Yi=51+Ba+-+5+¢€, 1<i<n,
STEl AT ¢,°s STeEEg 2, T FoehT HTe Y o TR 5w o2 > 0 ) a9 e wu § R e 8
L. Bi, 1 < i < n ol Yok tfiaeh Beid e 721 2

2. Y& B, 1 < i < n % A4d Liaeh SHNAT el 2, i g gasss s sHiea e
2l

3. T4% ;. 1 < i < n % e U Lgsh SN 3T 2l
4. (3, F1 g2 tigeh T Tt Yo — Y, 2

f&l
A2
A3
fM

Multiple Response
116706596
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Consider a linear regression model Y = X3 + ¢, with r regressors and an intercept.
Random error ¢ ~ N,,(0, atl ») and X has full column rank. Here I,, denotes the identity
matrix of order n. Regression coefficients are estimated by the least squares estimation
method. Let 6% and 6}y, , respectively, be the mean squares residuals and the maximum
likelihood estimator of o2. Then, which of the following statements are true?

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

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

U s @R A Y = X3 + ¢ W famn # fome o gt € 9 o saEs ) aghes Al
€ ~ Nu(0.0°1,) 3T X it T FIfe Aferawad 21 7l 1,,, FIfE n 1 qoameh ATE 30T il &) T
Ui ST STkl =JAaH Tl STeheld ffer & #Td 81 62 a1 6, . 1 HH: srafiTes ot Ao Aot o2 6T SR
ST e A A B e i 8 A S e

l. MSE(63,;) < MSE(6*) af@r = 3,n =12
2. Var(63,;) < Var(6?)IR1<r<n-2n>3
3. Var(62,;) > Var(6?) 3k 1 <r < 6,n > 12

4. MSE(62, ;) > MSE(62) Al r = 6,n = 12
{\1
52
§A3
54

Multiple Response
117706597

If (‘; ) r~ N5 ( (3) . (f i) ) , then which of the following statements are true?

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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X1 0 3 1 ot ;
ot (X2> N, ((0) | (1 3>),aaﬁmmaf@aaqaw%?

1. et e sreeh o1 e T 2, & fSr|ent Jre () e SRR 2 2
2. I Y HT T THT 4 2
3. YW W@ T 70% § T4 el TErRoT shi AT L Il 2l

4, worm e et oreeht o Hed wewed Uik 0 2

Al
1
A2
2
A
3
Moy
4
Multiple Response
118 706598
Consider a probability proportional to size without replacement sample involving two
draws from a population of N (> 6) units with normed size measures p;’s (p; > 0, i =
1,2,...,N; 3.~ 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; [ﬁ - ,__IPJ
3. P(Unit 1, Unit 3 and Unit 5 are included in the sample)
- ; 1 1 |
= PPsPs | Tpnya—ps) T (p)i—ps) T (l—wa)('l—mJ
4. Expected number of distinct units in the sample is 2 [1 - - Ps)g}
forT wfcresl ATaRema & AR & HHIATAT ST & SHid, AHERT SR 2 s (p > 0, @ =
L,2,...,N; N po = 1) aweft N (> 6) afve 6 wafe § &, & aw afte femer s 8 aa fe s §
HHAE T 27
1. PEfe | gfest dafmfaa g ) = p,
2. P(afie 1 e 3 sfed it ) = pis |5 + ]
3 P(aﬁzl,qﬁz;ﬂwg\ﬁzﬁ | %) = P1PsPs [{1 mJl!l- Pa) + (1 mJI(I -ps) r (1 ;J-‘}l{l pi)
4. yfaest # fia= gepmgai i yenfard w2 [1 -3N (1~ p,-)'"’] 2l

Al
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A2
A3

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
h(z) = A ifz> U.
0 otherwise.

Here, A > 0 is an unknown parameter. Let X, X,, X; be a random sample of size 3 on
lifetimes of systems produced by the manufacturing unit. Let § = P, (X; > 3). If 0 is the
maximum likelihood estimate of § based on the realization z; = 3, , = 3, 23 = 3 of the
random sample, then which of the following statements are true?

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

T IeATEH FHTS T e o Sit Forereah Aoft o sTelt &, ST8T S o SiiaehTel T o1 Ja et aHsifed angfeash
= & fomepr doe Wt forer 2
e {/\ &z > 0

0 =

T\ > () UF I e 2| HH o6 IereT $ers g HHa ol o Sfta= Fwe w1 X, X, X AR 3 H
afesE aaeR A1 R R 0 = Py (X, > 1) jiaRk o agfes afrets smema o, = 5, oo =L, 23 =1
& ATIR I O F1 Aferepaq gurfaar sweq &, aa e i f a3 e g o 82

1. 8 € (0.0, 0.2)

2. # € (0.1,0.3)

3. 8¢ (0.2, 04)

4. 0 € (0.3, 0.5)
Al
A2

A3
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Ay

4

Multiple Response
120 706600

Consider maximizing the objective function

P=wai + 2z5+ 325

subject to

T1+ 22 <O
To+x3 < 2

T+ To+x2356

zi = 0, o> 0, z3 = 0.

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

4. The optimal solution is 10 .
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ERRRTSE]

P =1z 4+ 219 4+ 323
& for wfcsiert o | sTfehaHTsRr © foam ot

T1+x2 <9
To+ 13 <2
L1+ s+ 23 <6
=0, 3520 25 2 0.

o, A i d g s g g &2
L. (5,0, 1) T o o1 feig 21

2. (4,1, 1) T geaw forg 21

3. TIAHEA 9 B
4, TZAMEA 10 2
Al
A2 5
2
A3 3
3
Ay
. 4
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