@7 Water drips out of the bottom of 1 eylindrical bucket that is initially full. The
rate of dripping is proportional 10 the height of water column in the bucket. IT the
rate of dripping a1 half height Is R, then the average rate of dripping until the
bucket becomes almost emply, is
l. greater than R
2. R
3. berween R72 and R

4. less than R/2
Dptions 1. 1

21

i3

'Y

Cuertion Type - MCD
Quession [0 3208932065
Opton 110 : 2303938020
Cpoon 210 ¢ 3308930030
Cpton 310 - 3398930071
Opton 4 (0 3308938032

S2atus - Mol Anawered

Chosen Opton - —

92 The graph shows the population (selid fine) and the Gross National Product
(GNT') {cfash line) ol a country over several years,

34 r3

Fopulation [mdlon]
-
GNP [bllion Rupeos)

Which of the lollowing statements can be inferred from the graph?

1. The rate of change is the same for both, the populition and the GNP

2. The population has grown faster than the GNP over the entine period

3. Pereapit income at the end of the period is greater than at the beginning
4. Per capita income increased because of growth in the population

Cusrtion Type - MCD
Dues3on [0 - I308932058
Opten 110 - 330303800
Cpoen 210 - 2303938002
Opron 3 10 - 3398930003
Opoon 410 I3080308004

Siswn Mot Anewered

Chosen Octon | =

03 In an examinution, if more than 15 guestions are attempted, only the first 15
attempied ones ore evaluated. Answers are awarded + 2 marks il correct and - .5
ilwrong. A condidate answers 19 questions and gets 15 marks. How many
questions ure answered correctly in the first lifleen attempted?

1. 9
2. 10
in
4. 12
Dptiona 1.1
212
13
14

Duzstion Typs - MCO
Dusmion (0 3IVESI2043
Dpten 110 IX0EIR0T
Opten 210 . 1308930022
Opnen 310 3308930023
Opuen 410 | TIVE9I0024

Srrws Not Avswersd

Cresen Ogton |
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@4 Which of the following graphs correctly shows the growth of o sapling to
a malure lree?

1 i
£ &
z z
Time Time
E 4
% 7
E E
Time Time
Options 1.1
12
13
44

CQusrnon Type | MCQ
Quewion [} TIVA9I2084
Opticn 110 . Y398938033
Opmion 310 JI9A9I60 4
Optien 310 : 7390928035
Oyption 210 JI9E938036

51308 | Not Anawered

Chosen Option © -

05 “The father of my biological son is the only child of your parents.”
The stalement can be lrue

1. under no condition

2. only if a woman says so

3. only il a married man says so

4. only if an unmarried man says so

Dusertan Type - MCQ
Queznan (D JI9E912076
Optien | 10 - 1390920060
Opmion 2 10 - J290938070
Option 310 - X3080300TY
Option 410 3398938072

Statun . Mot Amewered

Chosen Ophion © —

08 The following are the three positions of a die with numbers 1 to 6 written on its
faces. Then the number 6 nppears on the face opposite that of

il o
WoE 1 =

Dusrtion Type | MCGQ
Duesion [0 - 339832070
Option 110 - XI989I0049
Option 210 X3989308050
Option 310 - IIVETIE05
Opucn 410 . J30893E052

Staws - Anawered

Crosen Opuon - 2
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QT An LED bulb costs 5 times as much as a {ilament bulb but consumes only 1/5 of
electrical power. IfC isthe  cost of the ilament bulb and P is the electric power
1arifT, the exim cost of the LED bulb will be recovered {in comparison o the
(ilament bulb) in vsge time off

I. 5vears

2. 50

3. cisp

4. Cr
Optlans 1. |

112

13

44

Cuesthon Type : MCD
Duession D JI9E9IZ06T
Ciption 110 - XI9E9I00IT
Cpuon 2 D - 3398938030
Opticn 3 [0 J30093N03TF
Ciption 4 1D II0E93A043
S13us - Mot Answered
Chosen Opton - —

08 The straight line y, = 4 and the curve ¥, = sin{4x), with x varving from

0 10450,
I do not intersect at all.
2. touch each other at only one point.
3. intersect al 5 points,
4. intersect al 10 points,

Optionn 1. |
212

31
11

Crueston Type - MEG
Quertion [0 3308932064
Option 110 3308930025
Option 210 308038075
Option 3 [C . J398910027
Option 410 - XIPOYI00ZE
Status - Mot Anvewered

09  What is the area of the figure shown below, assuming all small triangles to be
equilateral triangles of side 57

s 5

1. 3/3s?
2. 652
3. 4352
4, 3582

Cumstion Type - MCQ
Duession [0 . X308932058
Cption 10 ZI9E93I0R047
Option 2 [0 . IF0EY3E042
Cption 30 I39E930043
Option 4 [0 TIPESIR0H
S1zws - Mot Answered
Chosen Opton - —
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210 Person X purchases a house at a price PP and sells it to Y at a profit of 10%.
Y sells it back to X incurring a loss of 10%. As a result

1. X makesaprofitof 11 % of P
2. Y incurs a loss of 109 of I

3. Y makesaprofilol 1l % of P
4. Neither X nor Y gains or loses

Dusrnon Type : MCD
Cuzston I - JI9A932060
Optior 110 - II0RSIR000
Oprior 2 [T - ¥308938010
Cpticn 310 - IA9A938011
Optior £10 - IIPA930012
St3ns - Mot Answered

Chesen Option - —

Q11 A unicellular organism reproduces by cell division. When two of the organisms
come logether they tend o destrov each other, IT # is the number ol cells, which
ol the following equations best represents the rate of change ol the population
|where @ and f are positive constants]?
dn

l. o = an fn
en

T m = - 2

2. = an — fin

3. L= an+fin?

Toode
dn

4, —== 2
- an <+ fin

Options 1. 1

21

11

44

Cussnon Type - MCD
Duestion [0 FI0A93206]
Opticn 110 - TI0A938013
Cptior 210 - II0ET3E014
Oprion 310 - 33598938015
Opticn 410 - I302030016
Status - Not Answered

Chosen Opton - —

212 Three metal cubes whose dingonals anc V3,643 and 8v3 units respectively, are
miclied o make a new cobe. The side of the new cube would be

1. 15 unis

2. 1043 umits

3. 153 umits

4. 9 unils
Optlans 1.1

213

3.1
44

Qusstion Type - MCG
Duestion [T - II0EVIT0&D
Cpticn 110 - T3I9A030045
Option 210 - I3589380 44
Cpnon 3 10 IIPESIR0LT
Cprion 4 [T - 3398938048
S1zwus - Not Answered
Choz=n Orton - —
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@13 Governor : State @ @
1. ship : cuptain
2. admiral : navy
3. jail : prisoner
4. student : teacher

Cuastion Typs | MCQ
Cuestion 1D - I39EY22073
Option 110 - II9E9I0041
Option 210 : 39930062
Option 310 - I30EU3E043

Dption 210 . FITESI0064
St Armeered
Charsen Opton - 2

014 1jrds beat their wings up and down but propel themselves forward because
1. the neek is held at an angle with the body axis
2. the flight feathers make an angle with the wing axis
3. their body is streamlined
4. their tail is Tun shaped

Quastion Type - WICO
Ouestion 1D 1398932074
Option 110 II9RSIE0LE
Option 210 II9ESIR06S
Option 310 I398938067
Option £10 - TIPEFIN068

States - Mot Answered

Chzgen Opton - —

@15 |na group of researchers Biologists are thrice as many as Chemists whereas the
Physicists are twice as many as Biologists, T there are 5 Chemists in the group,
what is the 1otal number of these three types ol rescarchers?

1. 30
45
50
75

ds L 1

Cuavtion Typs - WMCG
Que=gtion 10 XI9RSII059
Option 110 EI9E9I8005
Opton 210 EIRESIR006
Option 310 ¥ISES38007
Opticn 210 JIE93I8008

Staus  Answwred

Chesen Ooton - 3
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418 A hoWow paper conc of height H and mdivs R is cut along the dotted line and
opened to form a seclor of a circle. The angle subtended by the sector

{in radians) is

Rl LT ——

"
R
l. er;
n
] P —
. H-.‘i-tmf
3. R ST
H
4. 21I:]'l
Opuens 1.1
1.1
31
4.4

Question Type - MCG
Questicn 1D - 3398932077
Opran 110 1398938077
Option 210 X398933078
Option 710 TI98930070
Option 410 . 339893805

Statun | Mot Anvwered

Chasen Option | —
@17 Among the following pairs of numbers, the smallest difference is between
. 1.0x10**and 1.0 x 10~
2. 10x107Pand —10x10"1
3. 1.0x10% and — 1.0 x 109
4. 1.0x10*and — 1.0 x 10°%
Optaans 1, 1
7.2
1.3
44
Cuastion Type | MCO

Questicn ID J398932472
Option 110 3368938057
Option 210 JI989208058
Option 310 3398938059
Option 410 J398938050

Slatun | Amwered
Chasen Option : 2

@18 An ant finds a sugar heap having 1000 grains. It takes one grain back to the
anthill and then takes a friend along, o feich one prain back each. Ants repeal
the trips. each ant adding a new friend at every trip, until the heap is exhausied.
The number of ants thal wenlt out 15
1. 256
2. 450
K]
4. 1000
Optiona 1, 1
2.2
3.3
44
Question Typs | MCO
Questicn 10 13989320562
Dption 110 3398938017
Option 210 1398938018
Option 310 3398038019
Option 410 3398932020

Siatus . Mot Anvwered
Chosen Dpticn | =
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21% “The product of the ten numbers 10, 11, 12, 19, 20, 23, 25, 33, 35, and 50 is
divisible by 10*, What is the largest possible value of x?
1. 4
2.5
1 6
4. 7

Queaation Type - MEQ
Quesnon 1D - IXGE9T20T
Cption 110 : 3398930052
Opnen 210 396930054
Qpuon 310 : II9E9IE055
Opten 410 : TI9E930058

Stawa . Anvwered
Crevan Cpron - 2
220 Which ol the following graphs shows the speed and the acceleration of a ball
thrown up from the Earth and fulling back vertically?
== apeed = === prenleration
L s F A LT
by " r-\:\
U.D _\'l'_ ; EI.EI I_""-_'
’ \ . Iﬂ-
"\ F) 3 "." == .{ =
L ! \
go————1t o1t
Optlona 1.1
12
3.3
44
Cuesnon Type  NCQ

Quesaon |0 INEVIZ0TS
Cpon 110 - 3258920072
Option 210 - 336930074
Opton 310 A20E93807S
Opteen 210 - TP9R9IE0TS
Status  Not Answeyed
Chosen Opton — —

a1

11 1
Which of the following is the Jordan canonical form of E 1 1| over 7
1

COoO0 OO OO0 C OO O
Do D=9 OO0 = DO O

WO o0 WeS WS

Dptians 1.1
22
i3
a4

Ouestion Trpe - MCQ
uesnon (D - IFFE9I2088
Opten 110 - 33589301
Opnen 210 - 33069301 2
Opnen 310 - IIGR9IN T3
Opnen 410 - IIGE9IA124

Sty Answered

Chessn Opron - 2
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92 Let A and B be 3 x 3 matrices with real entries.
let V¥, = (veR*|ABv =0},
Vv, = {ve R?*|Bv =0),and
Vy= {[veR|Av =0}
Which of the following is necessarily true?
1. dim V¥, =dim V; = A is invertible
2. dim ¥V, =dim V; = A is invertible
3. A is invertible = dim V; =dim V;

4. A is invertible = dim V; =dim V,
Opticna 1.1
2.2

13
4.4

Qusston Type - MCOQ
Ouestion [0 - 330912005
Cption 110 : 3I9EVIE109
Dption 210 - 338938110
Option 310 330938111
Dption 210 : 3398918112

Eaus Mot Avewered

Chosen Opton - =

01 |Lel R denola the set of real numbers and X be a non-empty set. Let ¥ be the
sel of all functons from E to X. Then which of the following is true?

1. If X is finite, then ¥ is countable

2 ¥ Is always Infinite

3. If ¥ is infinite, then ¥ |s uncountable

4 I ¥ is uncountable, then X is uncountable
Dptiona 1. 1

232

3.3

4.4

Queston Type - MCO
Ouestion I 3308932070
Optien 110 3300928000
Option 210 3ICR9IR0EZ
Option 310 3304938081
Option 410 339A93B084

Strus  Answered

Chozen Opton & 2

Q4 Consider the ordered basis v, = (1,0,0), v; = (1,10). vs=(1.1,1) of R%.
What are the co-ordinates of (1, 2, 3) with respect to this basis?

1. (—1.1,3)

2- {-l._ll 3}

3. (1,1,3)

4 (L-13)
Options 1.1

1.3

313

4.4

Cregtion Type - MCD
Ouewion [0 - I3985120M
Option 110 - 3308920105
Option 2 1T - 3300938108
Option 3 10 - 3308938107
Option 210 - FI0E93E100
Status - Anmwersd
Chosen Opton @ 2

Scanned by CamScanner



@5 gt f:X - ¥ be afunction and (A,),., be a sequence of subsels ol X. For
AcX,A=0 lel f(A) = (f(a):a € A) and f(P) = @. Then which of the
follawing is true?

1 (0 4) =0 14
2. f( 0o An) is a proper subset of 0 f(4)

3 ’r(ngl. A") - n'i'l f(Aa)
4 For any nonempty proper subset A of X, f(A) = [ (A)*

Quettion Type | MCD
Questian ID : 3398932000
Optian 110 : 33989300089
QOptian 2 10 ; 3398938000
Option 3 10 : 339893IR0T
Oprion 410 ; 3398930002

Status ; Mol Angwered

Choson Optaon o«

@t Let A and P be invertible n x n matrices with entries in R such that AF is
diagonalizable with eigenvalues 1,, ..., 4,. Which of the following is NOT
always true?

1. BA is inverible
2, BA is diagonalizable

a BA = AR

4, Eigenvalues of 84 are 1,, ..., 4,
Cptions 1. 1

Question Type | MCQ
Cueszicn 0 : 3358932004
Option 110 : 3398930113
Option 210 : 3398938114
Option 310 : 32089308115
Option 410 : 3398830116

Status | Not Answeted

Chosen Optoon © —

27 Leta > 0 be a real number. Then

1
.El.f.'.l nEtl

(17 + 2% 4 4 nY)is
1. ()

2. equal to 0
a equalto 1

4, positive and strictly less than 1

Dptiona 1.1
2.2
i3
44

CQuerrion Type | MCQ
Questian 1D 1198932002
Option 110 : 3398830007
Optien 210 : 3308930008
Option 310 3I9E93I0A
Option 410 ; 3398930100

Siaus | Angwered

Chosen Opton © )
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“ leta= (} :) be a matrix. Which of the following is true?

1. A'=4""1
2. A" =AA
3 A=A
4. A*=1Id (2 x 2 identity matrix)

Diptioms 1. 1
2.2
3113
4.4

Cueition Type | MCQ
Oueston 1D - JIVASI200T
Optian 110 I3SE93&117
Option 210 . 3798930110
Option 310 ; 339RGIRTID
Opten 410 2I989I01 20

Sratus ;| Answeened

Chiosen Option @ 2

9% et f(£) =t" + a,_,t""* + --- + @, + gy be a non-constant even degree
polynomial with real coefficients and a, < 0. Then the polynomial f

1. need not have a real root.
2. has at least two distinct real noots
3. has at least two real roots but need not be distinet

4. can have al most one real rool
Opticns 1.1

2.2

3.3

4.4

Cuasnion Type © WG]
Question 10 TIDERIZ0ED
DOption 110 J3989381M
Dption 210 ; 3398938102
Opteon 310 IR0E930103
Opteon 2 10 JEPARIH104

Stitus  Armwered

Chasen Opton = 2

010 Lelx > 100 be & given real number, which is nol an integer, L=t S be the sst
of all rational numbars r < x of the form
- bl R IR
r [T]+:u+w'+ +1u"

for some natural numbern = 1, where a,, .. a, areintegers such that 0= a, 59
and |x] dencies the larges! inleger = x. Then which one of the following is trua?

1. 5 5 infinite and the supremum of 515 x

2. 5 is infinite and  the supremum of 5 is an integer
3. 5 i3 finite and the supremum ol 5 Is x
4

5 is finite &nd the supremum of § Is an ineger

Cptlons 1.1
21

11
44

Ousrnon Typs - MCO
Questicn 10 - XRERI20TH
Qptian 110 JI98938085
Cption 210 | JI98938005
Option 310 I39E93IR067
Optien £ 10 JICE9I8083

Stae Answered

Crcsen Opnon 1
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| @1 Consider a guadratic form Q(x.y,2) on R}, Lel By = ((x,y.2):Q (x.y.2) = 1).
For which of the following is E, a bounded subset of R*?

1 Ax,yz2)=x+y*+1°
2. Quyz=xt+yi-2*
3 Qlry2)=xt-yt-2?
4 Qe ypz)==xi+y? =7

Question Type . MCG
Questicn I0 - 3I0EII208D
Ogtion 110 - I3GE9IA125
Option 210 - 1398930124
Option 310 : 1398920127
Opten 210 2308020129

Ststus © Mot Answered

Chosen Option | -

092 Lal f: R — R be a continuous function and (x,),:; be a bounded seguence of
real numbers. Then which of the following is true?

1. Il“m_.lcr;-l‘ flx,)= ,f(ngg_-}r x,.)

X limsup f(x,) = f(lim sup :r,,)

3. Il.|"|nlnf flx,) < limsupx,
— .
4. limiof f(x,) < f (IJ"m_'I_r"LI' z,)
Dptions 1 1
11
13
14

Cusstion Type : MCO
Cuemsion 1D ; 3198932001
Opuon 110 : 3398930093
Opteen 210 : 320893000
Opticn 3 10 - 3308930095
Optien 410 ; 329938096

Stam . Mot Anwywwred

Chosen Opton - —
81 Leta c R Consider R and R? with the usual topology. Consider the set A =
[(x,) € R¥xy =1} u[(0,0)} In R with subspace topclogy. The maps
fizA=R and f:A—R are gven by filx.¥) =x+a and f;(x,y) =y.
Which of the following statements |s true?
1. The map f; is continuous bul f; is not continuous
2. Themaps [, and [, are open maps
3. The maps f, and f, are closad maps
4. Theset((x.y) € A| filx.y) = folx,y)) is closed
Dptians 1 1
22
i1
11
Question Type  MCQ

fuesticn ID - 3N0912097
Option 110 : 3390930157
Option 2 10 : 3390930150
Optian 31D 3390930150
Option 210 3398938160
S1atus . Mot Anewered

Chosen Opten | —
Q14 Lel §; denole the symmetric group on 5 letters. Which of the following s
abways trua?
1. o€ S;isa k-cycle, then o' Is also & k-cyclaforall 2< ks 5and (2 1.
2. Wa,r € 5 have belh order 5, then ot also has order 5
3. Any J-cycle in 5; can be written as a product of two S-cycles
4 Any 2-eycle in S; can be written as a product of two S-eycles

Dptiana 1. 1
22
113
44
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Cre=xtion Type - MCQ
Questian ID © 319931005
Option 110 TIGESI8149
Cption 2 10 3394910150
Ogton 310 ; 3398930151
Option 4 10 © 3398938152

Status © Mol Angwersd

Chosen Dpton © —

015 Let R, be the ring Z/(11 Z) and let R, be the ring Z/(13Z) . Let
A = number of ideals In the product ring R, % R;
B = number of ring homomorphisms R, = R, sending1to 1
C = number of ring homomorphisms R; =+ R, sending1to 1
WhatisA + B+ C7
1.

B W bk
o M & W

Querton Type | MICQ
Question I JIRETII064
Option 110 3360538145
Option 2 10 . 3390938145
Option 310 ; JIGEFIN1AT
Option 410 ; 3300538143

Slatus : Mot Answered

Chesen Dption | -

018 Let F be a finite field of order g. What is the number of 2-dimensional
subspaces of the vector space F? over F?

1. g3
2. g?
3. (g = 1)/(g—1)
4, g*—-1
Optlons 1 1
2
33
L

Quastion Type : MCQ
Quesmion 10 : 3398932094
Cpuen 110 : 3398930153
Cptien 210 - FI909301 54
Cpnon 310 : 3398930155
Cypven £ D 3398930154

Styun - Mot Anawered

Chozen Ogton - =

Q17 Which of the following sels lies in the region of convergence of

Z(E:— 20"

(R
2 [r+5re (i)
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1] -1 an
3 [r+;.xE(=—T,2

4. [I-I-:;—'-:IE(_ ,E}]
Optlons 1.1
12

il
d4

X
sl

"
[

*|a

Quashion Type - MCO
Cuswmion |0 - ITWEI2092
Opson 110 I¥9E930117
Option 210 T3EGIE114
Cpuen 310 339893019
Option 410 TICE03I0140

Styye s Mot Anywered

Creen Opron - —

21% Let f be a non-constant entire function and y the positively oriented circle
(z€C: |2] = 2). Then

1 [ [f(z)
= mdchua]s
Y

1 f()+f(-1)

2. f()-f(-1)

3. (i) + f(=0)

4.  f(O)- (=D
Optlons 1.1

22

13

a4

Crumition Type . MCTD
Queston 1D - I9E9I2090
Option 11D XF0BO3R129
Cpnon 210 - 3208920130
Option 310 - 3298930111
COpton 410 - THEIN112

Statua - Angwered

Cresen Optom - 4

Q1% |lelD=(z€eC:|z| <1]bethe openunitdisc and f:D - C a holomorphic

function such that |f(z)| < 1 on D. Suppose that f(0) = =+ - Then

1 1 i

. rB)=%+3
Dptlons 1.1
22
11
4.4

Cru=stion Type - MCQ
Qee=vion |0 - 3328932093
Opzon 110 - 3398938140
Option 210 - 3308938142
Optien 310 - 3398938143
Opton 410 - I30E930144

Status - Mot Anwwered

Cre== Opton - —
920 Eor which value of a amang the following does f(z) = 4;%: map the upper half
paneH=[zeCz=x+iyy>=0]to H?
1. 1
2. 3
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3.3
14

Cruzstion Type : MCQ
Dusamion 1D - I9B9I2091
Cpten 110 - FIMETIEN DD
Opbon 210 TIGESI0H
Opmaon 310 33%8936135
Option 410 : JI9AG3E1 34

Siats  Avwweoed
Crosen Optan ; 4

Q2 Let § = (q,,.-.qu) be the generalized coordinates and ji = (p,, ..., py) be the
generalized momenta of a system. Let the Poisson bracke! of two quantities
f.g be denoted by [f, g],» &nd the Hamiltonian of the system be H. Then
which of the following statements is trua?

1. WE=0,[H.flgy =0then fisa conserved quantity

2. If f is & conserved quanlity then [f,pilgp =0, 1 =i <n
3 If f is a conserved quantity then [f.ql;p =0.1=1<sn
4. There exists a canonical transformation (§,5) — (@. P) such that
[f.g9lgp #[f.glgs forsome f.g
Options 1.1
22
13
44

Qustion Type | MCD
Guesnon 10 3308937105
Cpmen 110 3308920189
Cption 210 : 3398934150
Cption 310 ; 2358930191
Option 410 - F39A9IR152

Stamus - Mot Answered

Chossn Dptioe - =

022 Agsume that a,b € R\[0) and a® # b*. Suppose thal the Gauss-Seidel
method is used 1o seive the system of equalions

a b 1

[b ul lrl = [1]
Then the set of all values of (e, b) such thal the method converges for every
cholce of inibal vactor Is

1. [(a.b)|a? < b}

2. [(ab)]a<|b)

3. {(a.0)]18] < al]

4 [{ab)|a?+p? <1]

Crostion Type : MCQ
Quetion iD . IF9EI2102
Cption 110 - 3398538177
Cption 210 - 33SA93817TE
Option 310 3358934179
Optien £10 - 3308938189

Stytus Mot Answered
Croses Dptae | -
023 Lel u(r,y,2)=C, and v(r,v,2) = C; be two Independent families of smoolh
surfaces. Let P,Q.R € CY{R) and for any £ € R?, that les on the curve of
intersection of u(x,y.2) =0, and vixy.z) =0, (PUELQUELRIE))Y 15 in the
direchon of the tangent to the curve of intersection at £. Then a general
solution z of PE + Q;’}i = R is implicitly given by
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1 u+v=flu+rv)forevery f € C1{(R)
2 ur = f{u) forevery f € C*(R)

3. u = f(uv) forevery f € C'(R)

4 ur = fluv) forevery f € C1[R)

Cuestion Type ; MCDQ
Dueation ID : 3398932101
Opbon 110 - 2398930173
Optien 210 : 3390938174
Option 310 : XI9A43IA175
Option 410 : II9E93&174

S1atiis - Mot Answered

Chossn Dption : —

92 The critical point (0,0) for the system of equations
'()=x*+y*-2x
Y ()=32-x+3y
Isa
1. stable point
2 source point
3. saddle point
4 spiral stable point

Quattion Type . MCQ
Questian 1D ; 1398932000
Optian 110 ; I39R93E145
Option 210 : XI98928 186
Option 310 JA9E%I014T
Cprion 410 3308938168

S1a1us - Mat Answarsd

Crosen Opton © -
925 The extremal for the following functional
1
' 2

f (au{r} + (x'(8)) )dr, a#0,

[}

where x(0) = 1,x'(0) =0, is

LU

1, = ' +1

2. e 4at?+ 1

3. t+e+1

4. treatisl
Options 1.1

2.2

3.3

4.4

CQuestion Type : MCQ

Ouestion ID ; 2398932103
Option VID : 3398938101
Option 2 10 : JI989I81 &2
Option 310 : II9E928183
Option 410 : JI989701 04
Slatus : Arwwied
Chosen Opticn : 1
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426 The 2™ order partial differential equation

«2u

al
e¥ss+ {x‘+y‘—1]ﬁ=ﬂ Is

1. elliptic inside the unit circle with centre at (0,0)
2. hyperbolic outside the unit circle with centre at (0,0)
3. elliptic outside the unit circle with centre at (0,0)
4, parabolicforx,y € R
Dptlans 1 1
12
13
44

Cresstion Type - MCQ
Queraon 1D - 3298912100
Optien 110 - IT9E9I0169
Opteen 710 - I30E932170
Opteon 310 - IFRSINTITY
Option 410 - 3396938172

977 Let |f(x)| < 4|x| for x € R The largest possible value of |x(1)| where x'(t) =
f(x(0),t > 0,x(0) =3, is

1. 3et

2. 4e?

3 12¢?

4, 1224
Dptians 1 1

.12

13

44

Creestion Type - MCQ
Qusston 1D 3398912098
Opten 110 - TI9EINTH
Opton 710 - XXGRSI0162
Opten 310 XI90920143
Optien £10 - 3398938164

Staum - Anwwered

Cresen Dpton - 1

9 |f @:[0,1] - R is continuous and satisfies

x

j(x — )P p(t)de = x* + x5,

then (1) =

1. 18

2. 30

3. 42

4. 48
Dptiana 1.1

22

13

4.4

Question Type - MCQ
Queston 10 - IX9E912104
Opton 110 XNESIN1BS
Opuon 210 - IX98920108
Optien 310 - 339930107
Ophon &0 - Z39E533188

Status | Met Anawered

Cresen Opton - =

Q2% The goal is to estimate the unknown parameter g as accurately as possible.
You are offered a choice between two data sets. Assumen > 2,

(A): X, X. X, Lid nomal with mean g and variance 1
(B): Y. ¥, . V¥,iid nomal with mean 2p and variance 2
Then

1. data (A) Is preferable
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2. dala (B} is preferable
3. both data sels are equally good

4, which data s&t |s preferable depends on the value of n
Optlana 1.1

22

33

44

Cuestlon Type : MCQ
Chesticn 1D - 3390932117
Option 110 - 3398938237
Option 210 - JI9E918238
Option 310 : IX989382 310
Qption 410 3398938240

Status - Mot Angwered

Crosen Dplon | -

030 |n a simple linear regression model, assume that the random emors
£,,8;, .., b, are uncorrelated and homoscedastic. Then we may conclude that
the residuals e,, g3, ..., &, Bre

1. uncorrelated and homaoscedastic
2 correlated and homoscedastic
<} uncorralated end heteroscedastic

4, correlated and heteroscedastic
Optlons 1, 1

112

3.3

id

Cuastion Type : MCOQ
Queatien 1D 3398932113
Opitiein 110 33989381
Optian 210+ 33908918222
Qption 310 3398930113
Option 410 - 3398938124

Status | Not Answered

Chosen Option ; -

831 Consider the set i1 of all 4-tuples {(x,,x,, x4, x,) of integers such thateach x, z 0
and x; + x; 4+ x;4 x, =60, If a point is selected uniformly at random from
11, the conditional probabllity that r, =1 given that x, = 44 and x, = 44
equals

1.
L.
3.

4,

Options 1.1
22
3.3
4.4

e B b e o] e

Duestion Type : MCQ
Duestion 1D : 3390932106
Option 110 : 3390538193
Option 210 : 3398930194
Optian 310 ; 3390930195
Option 410 ; 3190920195

Status - Mot Answered

Chosen Dpbion © —

032 | et X,,X;, ... X, be a random sample from N(#,1) distribution, For testing

Mo 8 =0 againsl H;:8 <0, If the UMP test is used and if the observed
sample mean ks 1, then

1. the test s blased

2 il is rejected al 5% level of significance

. [T TN (R e R 1 T B U D N SRR -
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3 Hy 15 NOT rejecled at 1% level of significance
4 p-value of the lest s less than ;

Options 1.1
23
1.3
4.4
Ouestion Type * WMICQ
Questen 1D J39E932111
Option 110 - 190928213
Option 210 - X390938214
Option 310 - XIVE938215
Option 210 - TI9R938216
Status - Mot Answered
Chasen Cpton - —
013

Suppose 8= ((b;)) ~W,(k,E) (Wishart distribution), where p = 7, k = 12
and ¥ = ((o,;)) is & positive definite matrix. Then the distribution of

Er...t[ﬁu i

EE=1J'-:.—.-1"H

1. X

2. xi

3 xf:

4. xi
Dptisns 1. 1

21

11

4 4

Quastion Type  MCO
Ouesticn 10 - TI9E932114
Option 110 - ENE9I8225
Option 210 3398930224
Option 310 390918227
Option 10 XNE9IN228

Status Mot Anwwered

Chosen Qption © -

@34 Considera Markov chain with stale space § = [0,1,....,1000] and transition

probabilities given by p,;4y = 1for 0 <i <999 and pyoeat000 = Proces = i )
Then
(my _ 1L
1. '!Lnlpu == foralld,
2. limp[]t==foralll,j <999
fm} _ _1
3 .I‘i-t'; Py =goopforallij
imp™=_1
4. rIlerIL Py =155 forall i, j =999
Dptions 1.1
12
13
i1

Question Type - WMCO
Ouestion 10 - II9E9I2108
Option 110 - 398938281
Option 210 : I3SE9I8202
Option 3 10 - Z3SE9I6203
Option £10 - 3398930204
Status | Mot Anawered
Chosen Opta - -

Q35 Lel X,.X;,....X, beiid. Uniform(0, @) random variables whera > 0, Then, a
consistent estimator of # |

1. n1lm‘l}fl.....A.',,}+1|1l
2. (Xt Xy)

Scanned by CamScanner



3. max(X,, .., x,,}-i

4  —t

Xk dy
Optione 1. 1
23
33
A d

Chozrnon Tyze - MCT
Creegtion D - 330B932110
Cptson 11D XIS893E209
Cprion 210 - 3398930210
Cptsen 310 - 3300935211
Optson £ 10 - XIG8930212

Sratin - Mot Answered

Crosen Opton - —

038 |n a block design with b blocks and v treatmants, every treatment pair occurs
exaclly once in each block. Then the resulling design will be

1. connected and incomplete

2. not connected and complete
3, connected and complete

4 not connected and incompleta

Crmstion Troe - MCQ
Chesstion [D - IIVETITITS
COpteon 110 - IISEG38233
Option 210 - I3TE93R234
COptaon 3 [0 - I30E38235
Cption £ 10 - 3ICE938236

Stanus - Mot Answered

Chossn Opton - —

237 From a population of N = nk units, a sample of size n is drawn using linear
systematic sampling scheme. Then the inclusion probabilily of the (** unit for

i=1,.,Nis
1
L
1
2%
1
S
&1
4 =
Optiona 1.1
2.1
3.3
4.4

Crotimon Type - MCQ
Crseanon (D - 3368832115
Opmsens 110 - JIREVINI0
Qpteon 210 : JIREVINLI0
Optaon 310 - 3358920201
Optsen 210 - J35E930232

Statun - Mot Annwered

Cromen Opton © -

Q38 Let N, Xy, X7 Xy, . be independent random variables whare N has Poisson (1)
distribution and X, has normal distribution with mean k and variance k* for
each k = 1. Then, the variance of X, , is

1. A

2 4341
3 Pral+2
4 A aa+1
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“. ATTRAT L
Optisan 1, 1

2.3

3.3

4.4

Oumsmon Type - MCQ
Oruestion ID - 335932107
Cptaon 1 IC - II9AS3IA19T
Cpoon 210 - 3396930158
Cption 2 1D - 3198930199
Opmon 210 - 3308938200

Erznus - Mot Anawered

Chos=n Opton - -

039 X is a Polsson random variable wilh parameter 20. The conditional distribution
of ¥ given X =k is Binomial (k.3) for k> 1 and P(Y = 0]X = 0) = 1. Then
the distnbution (unconditional) of ¥ 1s
1. Polssan(10)

2 Palssan(20)
3 Paisson(40)
4

Binomial (2‘5}. :—,;l

Cruzsrion Tyme - MEG
Qussssmion D - II9E9I2109
Cpoon 110 - 3358930205
Cpesen 210 1308930206
COpoen 310 - 3398938207
Cpmen 410 - 3308930208

Sratus | Mot Aviwered

Cheaen Opton | -

040 |t X,,X; ba Lid. random vanables from an exponential distribution with mean
% where # > 0. Suppose that the prior distribution far # is exponential with
mean 1. Then the Bayes estimator for # with respect to the squared error loss

function is
XX
=10
1, —i+1
2
2- Ei#ky
X
3 X #Xs+1
1
4. aLxg+Ag)
Opuone 1,1
1.2
3.3
4.4

Chgnon Type - MCQ
Cuestion ID . 3308532112
Cpoon 110 - JIGEVIN2TT
Cpten 210 33CE930218
Cpmen 310 - 308528119
Opteen 210 - XICEFIN220

Srztus - Mot Aywered

Cricssn Option & —
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21 Let P(x) be a polynomial with real coeflicients and of degree n = 1. Then
which of the lollowing are true?

1. If nis odd, then P(x) has a real root

2 If P(x) has only real rools then its derivative P'(x) has only real roots
3 If P'(x) has only real roots, then P(x) has only real rools

4 If n is odd, then P(x) takes every real value as x varies over reals

Dresmion Typs - WSO
Cesion D - I98032119
Opticn 110 - TAMNCEZES
Option 210 - 3398938245
Option 310 - 3X9893032 47
Option 410 - 3390930248

S1aus - Anmwrened

Chosen Dption © 1,24

92 Let f:[a,b) = R be a continuous function. Define F:[a,b) = R by
F(x) = [max f()
Then which of the following are trua?

F need nol be continuous

—

2 F is necessarily monotonic
3. F is necessarily bounded
4 F is Riemann integrable on [a, x] for every x € [a,b)

Cuastion Typs © M5
DOuestion ID : II9EIIT 22
Option 170 II9E93F257
Cption 2 10 - 3398938258
Ophon 310 - 2398529255
Opten 210 1390933280

Status - Angwered

Ohesen Ophon - 123

93 Lelw,, vy, w;, w; bevectorsin R such that iy, vy, vy + Wy, ta+ W isa
basis of R*. Which of the following are bases of R*?

1. Vi by 2vy 4+ 3wy, Sup — 3wy

2. . Py 20+ 2wy, 1y + Wy

3. v+, g, Wy, 21y Sy = duyy

4‘ U1 + Uz, I?J. Wl + Wi. EV’I + Uz L w1 -+ w‘z
Options 1. |

212

3.3

14

Cuwition Type - WS
Quession I 38917130
Cpnen 11D 3390928289
Opteon 210 3390930290
Optien 310 : 339893820
Opton 410 : 3398930292
Status | Ammarsred
Chosen Dption © 1,2

94 Let (x,) be a sequence of real numbers with |x,| > 2. Then which of the
following are true?

149

1. lmx, === lin(1+5)" =
) 145

2. ,Iii_n,;xﬂ_mﬂ'lﬂ(l"';J =1
13 n

3. lim x, = =0 = |im 1+—) =0

T n-== Ty

i’ 1% ¥R
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x
4, llm:r,;—m.—-a]im(1+L}-:r1
M= Ao Xy

Optlams 1.1
2.2
33
4.4

Question Type ; M50
Questian 10 : 3I98932118
Optian 110 : 3308938241
Option 210 - 3398938242
Option 310 © I2FE9I0243
Option 410 : 3308938244

Statun | Anywnrnd

Chosen Option : 4

@5 Forx,y € R? define {x,y) = x'Ay, where A is a 2 x 2 matrix with real entries.
For which of the foliowing choices of A does this define an inner product on R2?

v oasf Y
2 "‘=[_2] 31]
s asft 2
4. ‘4=I—21 -11]
Optiana 1.1

2.2

i3
i 4

Ouestion Type | MSQ
Question 10 : 3398972133
Option 110 : 3308938301
Option 210 - 3IPE518302
Option 310 : 3398930203
Option 410 : 3308928304

Status | Answered

Chosen Opton 14

08 Lel A be a3 x 3 matrix over C. Lel w = ¢™/%, Which of the following are true?
1. A" =1, then the eigenvalues of A are 1, w, w?®
2. if A = 1, then every eigenvalue of A is in the set {1, w, w?)
a If the eigenvalues of A are 1,w,w’, then A7 =]
d,

If every eigenvalue of Ais in the sel (1, w,w®), then AY = |
Optlans 1. 1
22
33
4 4

Question Typs : M50
Quention 10 IIVE9321 32
Option 110 3398938247
Option 210 : 33989382 0&
Optior 310 : JI9E9I0199
Option 410 © 3394910200

Status | Anuwened

Chasen Opton  1,2,34

Q7 Let/ be any interval in R. Let f, g:/ = R be uniformly conlinuous functions. If
fi{x) = f(x)g(x), then h is uniformly continuous if
1. either f or g is bounded
2 { Is compacl
3. { is bounded
4 1 Is closed
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Dptiar 1. 1
2.2
13
4.4

Cuattion Type - WSQ
Quettien 1D 1I9ERI1N
Oprion 110 33989358253
Opton 210 3398928254
Oprion 310 3398939255
Oprion £10 3398939256

Status  Arwwwred

Crosen Option = 234

4% Consider the infinite series

Z{ 1)" t?f_’ug , where x € R.

n=1

The largest set on which it converges uniformly is:

1. 2]
2 R\ (0]
3, B\[nmr: n € Z)
4 [0, 2m]
Opboni 1,1
21
1.3
4.4

Cusstion Type - M
Oueesthon D - 13986312120
Opuon 118 - 33989348249
Optien 210 - X398918250

Opuon 310 . 3398938151

Opuon 410 3398434252

Eraties Mot Adt seeresd
Chossn Qptaon - =

Q% Let f:A? ~ Mbe defined as f(x, ¥) = xix| + [¥|. Then which of the following
are true?

1. f is differentiable at (0,0)
2. [ is not differentiable at (0,0) but all its directional derivatives al (0,0) exis
3, % (0,0) exists and equals 0

4, % (0,0) exists and equals 0

Opuons 1, 1
1.2
11
id

Cuszation Type - WEQ
Duestion 10 - T3I0E932126
Option 110 - 3398938273
Opnon 210 - 3390939274
Option 310 - 339892275
Option £10 - 3398938275

Srames - Answered

Crossn Optaon - 1,34

010 consider f,(x) = &e"f"‘ for x € [0,e0). Then which of the following are true?
1. (f3) converges uniform|y

2. The Eequenm of derwatwes [£. converges uniformly

3. InmJ’f.,{x]dr;I lim fu(x))dx
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ot [ Aedes [ (i peo)as
] ]

Dptiona 1|
2.2
11
44

Dusstion Type - MSD
OQuezion [0 - 3398971120
Octon 110 : TIFRTE1H
Opoon 2 10 - ¥E%38142
COpton 3 10 - 3390938162
Octon £ 10 - 3390928154

Stz Amawwwd

Chos= Ogton - 23

@11 For any interval 1 of R Iet BV (i) denote the space of all functions on I which
are of bounded vanation. Then which of the following statements are true?

1. If f,q belong to BV([a, b]) then the product f. g belongs to OV ([, b])

2. If (£,) is a sequence in £V ([a, b]) that converges to f pointwise, then
[ belongs 1o BV (|a, b))

3, If f:]0,e0) = R is a function such that [ resiricted to [n,n + 1] belongs
to BV([mn + 1]) forn = 0,1,2, ..., then f belongs to BV([0, o))

et=1 _ -
4,  The function f(x) = [T ITx=0 pelongs to BY([a,b]) for any a < b.
1 jfx=10
Options 1.1
22
33
L

Cramsnon Type - WD)
Ouyesnon 1D 1398932124
Dppon 11D - TIFI9IE165
Opton 210 - IITA9IET65
Opvon 310 - 3398938267
Opton 410 I3TE938268

Srina Mot Answersd

Chogan Qpton - —

012 \wWhich of the following matrices are diagonalizable over C?

1 01
1ot
001
1 0 0
2. 0 0 1
0 -1 0
1 1 0]
3. 020
0 0 1l
0 0 1]
4 010
1 0 0l
Dptions 1.1
212
13
Y

Crosamion Tyoe . MSG
Cuesion 1D - 1396932128
Option 110 - 3308938201
Optien 210 13989382702
Opuon 310 - 1398938100
Opton £ 10 - 3390938254

Stz Aewwered

Chesen Optdd - 13
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013 Let ¥ be an n dimensional inner product space over R, where n = 2. A linear
map T:V = V is said lo be an orthogonal map if {Tr, w} = {v,T™"w) for all
v,w € I'. Which of the following are true?

1. T is orthogonal = T is diagonalizable over R

2. T diagonalizable over R = T is orthogonal

3. T Is orthogonal = (Tv, Tw) = {v,w) forall v,w E V
4, T Is orthogonal <= (Te,Te) = (v,v) lorall v € V

Optlans 1 1
2.1
33
i4

Gruestion Type : MSQ
Cuestlon 10 : 3308932134
Option 110 : 3398920305
Optian 2 10 1390930206
Option 3 10: 339892308307
Optian 4 10 : 3398930304

Status © Answered

Chosen Dpteon ; 2.3
074 Let T, T; be linear operators on R? such that T, T; = 0. Which of the following
are necessarily rue?
1 0 is an eigenvalue of T, or 0 is an eigenvalue of T,
2. Thera exists a nonzero vector w € R* such thal Tiw =Tyw =10
3. TN, =0
4. T,=00rT;=0
Dptlans 1. 1
11
31
id
Quastion Type | MSQ

Queation 1D II9RFITH
Option 110 . 33589230203
Cption 210 . JIA930104
Optinn 310 7I0ACIA]O5
Option 410 : 3398930204
Status : Not Answered
Chasen Opton : ==

Q15 | el (X,d) be a metric space. Which of the following are NOT in general a
metric on X7?

1. plxy) = (d(x.¥))?

2. plx,y) = Jdixy)
3. plxy) = min{d(x,y).1)}

_{0ifd{x,¥)=0
4 P = ird(ry) >0
Optians 1.1

237

313

4.4

Cuestion Type: MSO
Ouestion [0 3398932127
Dptian 110 : JI9A9IRTTT
Optinn 2 10 : 3398930170
Cption 310 : 398038279
Optian 410 : 3198938200

Status | Arurered

Croven Opten | 3

018 Let f:R? = R be defined as

xt 4yt
D if{x.y) = (0,0}

Then which of the following are truae?

flsy) = {L if (x,y) = (0,0)

1. fis boundad on R?

2. the resftriction of f to each line of the form y = mur is continuous at (0,0}
3. f is continuous at (C, 0)

4, f is not continuous at (0,0)
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Options 1. 1
212
i3
4.4

Cuestion Type  M3Q
fuericn ID 0 3398932125
Opnen 110 - IX0E9IR269
QOption 210 : JXI989382TO
Opeian 310 1I9A93EIT
COprion 410 : 3398938172

Si31us - Mol Answered

Crazen Dption © -

017 Let T be a 3 x 3 matrix with entries in R. Consider the system of linear

Xy Q
equations T(—l’z) = (D) Which of the following are true?
X3 0

1. Rank of T <2 = lhe system has a non-zero solution
2, Rank of T <1 = the system has infinitely many solutions
3. Rank of T = 2 = any two solutions of the system are linearly

dependent
a@
4. Rankof T =1 = every (ﬂ'z) € R? is a solution of the syslem
a3
Optians 1. 1
213
13
44

Cuastion Type - MSQ
Questicn IC - 3398931135
Optian 110 - 3398938309
Oprion 210 3398938310
Optlan 310 1398428311
Option 410 7390918312

Status . Anmieeied

Chaosen Option 1,3

218 | gt ¥ be a finile dimensional vector space over a field K. Then, which of the
following are true?

1. V is nat a union of two proper subspaces

2. If ¥ has exactly twa subspaces, then V is isomorphic to K as a veclor
space

V is not a union of finitely many proper subspaces

If dim V > 1, then the Intersection of all non-zero subspaces of V is a

non-zero subspace
Options 1. 1
2.2
33
i 4

Ouastion Type : MS]
Ouestion 1D - 33989IN 20
Option 110 XI9EG3ATAS
Option 21D . II9FOIEZRG
Oprion 310 - J9893ETAT
Option 410 © TI9E93ETRN

Status | Mot Anvwered

Chosen Oplon @ —
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81% |etr=[z€C: |z| < 1) bethe open unit discin Cand let f:D — D be a non-
constant holomorphic function. Suppose that f(1/3) = 0. Which of the

following are possible values of | f {%}[?

Y

2. 3

3 %

4 e
Optiorn 1.1

22

33

4.4

Quastion Type | M50
Quewion [0 ; TI99I2109
Option 110 : I3GE9I8325
Oiption 210 : IIGEYI0IZS
Optian 310 - 3398938227
Ciption 410 : JI9E9IEI2A

S1awis | Anawered

Crwosen Ogioon : 234

020 Letf = (xy - 1) € C[x,y] be an ideal. Which of the following are true?
1. I is a maximal ideal of C|x, ¥]
2, I is a prime ideal of C[x, y]
3. Clx,y]/! has infinitely many prime ideals
4, Clx,¥)/! is a finile sel

Optlons 1.1
12
13
4.4

Cuestion Type ;| MS53
Cueatian 1D II989IT144
Optior 110 : XI90938345
Optian 210 © 396918344
Option 310 : TIE9I8347
Option 410 : I390938340

Status | Mot Answered

Chosen Dpton © —

221 How many 3-sylow subgroups does the symmetric group S, have?
1. 8
2. 4
K
4, 1

Optims 1.1
22
113
L4

Cuestion Tyoe - M50
Quesion D - I3RERI214D
Opticn 110 - 3308938341
Oprien 210 - 3308938342
Opnen 310 3I0A9TEIL]
Opticn 210 3308920344

Status | Andwered

Choszs Dpton © 2

022 |et X be a topological space and let A and B be non-empty subsets of X,
Suppose A U I and A n ! are connected. Then, which of the following
stalements are lrue?

1. Al least one of A and B Is connected

2 If Ais closed and B is open, then both A and B are connected
a. If A and B are open sets, then both A and B are connected

4 If Aand B are closed sets, then both A and B are cannecled
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023 | et p,q be prime numbers such that g — 1 is divisible by p. How many distinct

group homomarphisms f: prz - (zfqz). are there? Here (1; ﬂ'z). de

the group of units in the ring !fql'

1
2.
3

i,
plans 1,1
12
13
i4

024 LetD"=[ze€ C:0 < |z] < 1] be the punctured unit disc in the complax plane
Suppose f: D' = C Is a holomarphic function that satisfies |f(z)| < 1}14« 13

D'. Suchanf
1. necessarily extends 1o a holomorphic funclion on the unil disc
2. necessarily has an essential singularty atz =0
3 has at most a simple pole at z = 0
4 can have a poleof order2atz=10
ptians 1.1
212
1.3
4.4

025 | et f be a holomorphic function on the open unitdisc B =[ze C: |z] < 1]

such Ihalj‘(i ==t

= forn =1,2,... Let J(w) denole the imaginary part of a

complex number w. Then, which of the following are true?

1.
2.
3.

3(f(i/2)) > 0and 3(f(-i/2)) <0
(s (1/2)) < 0and I(f(~if2)) >0
3(F(i/2)) > 0and 3(f(—i/2)) >0
(f(1/2)) < 0and I(f(-if2)) <0

Question Type

Qyptian 310

Opition 410
Staue

| M5
Cuestion [0 :
Dptian 110
Optian 210

13I8 48
1108930353
IIGENINIGS
1308930155
1I0EQIRI5E
Mol Annwersd

Crasen Dprlaon | -

Cuertion Type
Question 1D
Qptian 110
Option 210

Option 310

Ojatian 410
Siafus

Chasen Opicn ;

Oumstion Type !
Duestion 10
Ciption 110 -
Oiption 210 -
Option 310 -
Option 410

Status

Chozen Dpiioa

Scanned

]
1IVE9I2 42
1308920137
JI0EI6138
135893019
1308930340
Angwared

1

MSQ
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Optiona 1. 1
i3
i3
14

Qs Which of the following statements are correct?

1.
2.
3.

4,
Options 1.1
2.2
3.3
44

The fields Q(v5) and Q(v7) are isomorphic as vector spaces over Q
The fields Q(¥5) and Q(¥7) are Isomerphic as fields
The Galois group of @(v5)/Q is isomorphic to the Galois group of

e(V7)/Q

The fields Q(v5,+v7) and Q(vS + v7) are isomoarphic as fields

927 Lel " be the multiplicative group of nonzero real numbers. Which of the
following statements are trua?

1.

If H = R s a subgroup such that x € H forall x € R, then if = R"
fH R Isasubgroupsuchthatx’ e Hforallxc R, thenH =R"
There is no subgroup of R* of index 2

There is no subgroup of R* of index 3

928 The number of (x;, x5, x4) € 2" such that x, 2 0, xy = 0, xy = 0 and such that
-'t'-l + .'I'] + .f] =9 lﬂ

1.

55
odd

3

divisible by 3
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Chosen Dpton | -

Cuwernon Type *

Quesion ID
Optian 1IE
QOpuen 210
Opitian 310
COptian 410
Satus
Chosen Opion

Scanned by CamScanner

Ms0
1308932140
139093030
JIET30I 0
11089383
100938312
Mot Anywered



Quaznon Type . M)
Cuemcn |0 - IXGEGI214Y
Opznen 110 - 3296930313
Opnen 210 - I70E03RT34
COpmen 310 - 3208938335
Opnen £10 - 3398930535

S - Angwersd

Chesen Opron - 1.2

929 | et y be the positively oriented unit circle in the complex plane. The line
integral

etidz

Optians 1.1
212
33
4.4

Oz Type - ME)
(re=amon |0 - I3GE9I2136
Opnen |10 338910113
Opmen 210 - IIGES3R14
COpnon 310 I3GR9IA115
Opuen £10 . I¥0E928314

Stzus . Anawersed

Craeses Drten - 1

030 Lel K c M? be an arbitrary non-empty sel and lel n,(x,¥) = xand my(x,y) = ¥
be the projections from R? onto the first and second coordinales respectively.
Which of the follewing statements are true?

1. If K is compact, then m,(K) and ® (K are both compacl
2 If #,(K) and n;(K) are both compact, then K is compacl
= § If K is connected, then both my(K) and m;(K) are connected
4 If ,(K) and nr,(K) are both connected, then K is connected

Crezstion Type © M5
Opeamon |0 - IFGRIIZ1AT
Opmon 110 - IIGESIBIST
Opten 210 - IIE9IRISE
Opmon 3 10 - IICE938359
COpuon 410 - IICESINIED

Srzmes . Net Anuwered

Crosen Opton - —

93 Consider the problem of minimizing /maximizing
nfa

= [ 2 +2yy' - 16y%ax,
o

subject to ¥(0) = 0, y (%) = 1. Then

1. every extremizer of / is a minimizer

el PUP S —_— S ——— T I P ———

W JEEES SN
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2. every extremizer of | is a maximizer
3. there exists an extremizer of [ which is not a minimizer

4. there exis!s an extrernizer of / which is not a maximizer
Dptiana 1. 1

22

3113

44

Cruestion Type | M50
(eession (D : 3398532156
Cpoicn 110 : 2300938393
Opoen 2 10 : 3390930004
Cpben 310 3260920295
COpoicn 410 : 2308938204

S15us | Mot Answered

Chossn Opton - —

031 Consider the integration formula
[o} FlxYdx = 3(Fxg) + Flxy)] + ph*(F*(xy) = F'(x1)),

where h = x, — x,. Then the constant p such that the above farmula gives the exact
value for the highest degree palynomlal and the degree d of the comesponding
polynomial are given by

1 =sd=4

2. p=s.d=3

3. p=id=3

4 p=sd=4
Optlens 1. 1

2.2

3.3

44

Cruestoon Type | MSQ
Crsewmion (D 3308032153
Opoen 110 TICESIAIET
Cpoon 210 - 3300930362
Cpoen 310 33I0R938303
Option 4 10 3308938184

Suun . Not Anewered

Chosen Opton | —
833 If u(x, y) is the solution of the following problem
ug—:+ :—:: 1, such that u(x,y(s), ¥a(s)) = ug(s), where
xo(5) = 5. yo(s) = 5, uy(s) = 5/5. Thenu(2,1) Is equal to
1. 12
2. —(1/2)
3. 1
4, -1
Optionz 1.1
22
a3
4.4
Craation Type : MEQ

Ouession 10 3308932151
Opbon 110 3200920173
Option 210 : 3308928774
Option 300 3308638375
Opton 410 3208928278
Stavwr - Not Anseered
Chosen Opton =
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93% Lot g(0,1) = [(x,y) € R%: 22 + ¥ < 1]. Consider u € C*(B(D,1)). satisfying
Au+ Au =0 in B(0,1), g—: =0 on a(B(0,1)). Then

1. A=0

2. A<0

3. A=0impliesu=10

4. A = 0implies u is a constant
Optiona 1.1

22

313

44

Dusstion Type | M50
Duestion 10 : 7198932152
Option 110 : 3298938177
Dptian 210 ; 3398938178
Dption 310 : 398930179
Option 4 10 : 3298938180

Statun | Not Anawered

Chozen Opton £ -

935 et f: R? = (=, 0] be such that f(0,0) = 0. Consider the following system of
QODEs
(0 =[xy, Y@=y 0ht=0

A set S © R7is said to be positively invariant set if the following holds.
Assume that (x(0}, ¥(0)) € 5. Then for £ = 0, if the solution (x(t), (1)) exists,
then (x(t).y(t)) € §. Then which of lhe following sels are positively invariant

({x,¥y) € R:x =<0,y < 0]
2 [(x,¥) € R*: y = 0]

3. [(x,y)ER:xr =<0,y <-1)
4 [(x,y) e R:r <0,y 2 0]

—

Ou=stion Type : M50
Ouestion 1D : XIG0932140
Option 110 : 3308938165
Dption 2 10 : 3290530764
Option 310 : JI0E9IRIET
Option 410 ; 3308938160

Status | Not Answered

Chosen Opton | .-

93t |5 Jacobi's necessary condition satisfied by the admissible extremal for
b
= [0 =yex?
o

1. Yes, for all values of b
2. No, for any value of b
3 Yes forb<n

4. Yes forbzn

Ouestion Type | MEQ
Duestion 10 : 3198932155
Option 110 : 3300938189
Option 210 : 3398938190
Dption 310 : 3398938191
Dption 410 : 33989381492

Status | Not Anawered

Chosen Optes | -

037 Consider a circular disc In the xy-plane with the center sl (0,0) and radius
one, A simple pendulum of length ¢ and mass m |8 attached to the rim of the
disc. Suppose the disc |5 rotating with a constant angular velocity w about the
origin and the pendulum is moving In the same plane Assume that the
gravitational force I8 acting along the positive y-axis and 0(t) denoles the
angle of deviation of the pendulum from the mean position st time ¢. Then a
Lagrangian of ihe system is
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1. L =% mi*8? + mlw® sin(fr - we) + mglcos g

2 L =% mi?8? + mlw8 sin(f = wt) + mglcos 8
a1 =% m(i*8? + w®) + mlwd sin(f - wt) + mgl cos & — mg sin wt
4. L=z mi8+mlwd?sin(6t = wt) + mgising
Options 1. 1
2.2
13
L

Question Type ; MSQ
Cuieation 10 : 3IGESI2159
Cptian 110 3308930405
Oprian 210 3398930405
Optian 310 : 3390930407
Option 410 ; JI98938408

Statum ; Nol Aniwered

Crosen Dplen | -

038 et K:[a,b] x [a.b] = R be a nonzero continuous map with K (x,t) = K(t,x),
fort,x € |a,b) and I : Cla, b] = C[a, b] be the identity operator. Define
T.5:Cla,b] — Cla.b] such thatfor ¢ € Cla, b),x € [a,b]

r b

(Tpx) = [ Kz, (0, (Sg)(x) = f K(x, O,

a a

Then which of the following statements are true?
1 vd E RN (0], the only solutionof (| = AT)p=0isp =0
2. vie R\ (0).vf & Cla.b)], thera exists a unique salution of

(F=ATp=r

3 YA € R\ (0),¥[f € C|a,b], thera exists a unique solution of
(I=A8)p=f

4 34 € I\ (0} such that (| = A5}y = 0 has a nonzero solution

Dpticna. 1.1

2.2

1.3

4.4

Cuastion Type | M50
Ouestion 10 II0E9I2157
Optian 110 : 3398938397
Option 210 ; 23908630300
Option 310 ; I308930300
Option 410 : 3328938400

Status ; Not Anywered

Crosen Dplon | --

039 Consider the first order initial value problem y'(x) = =y{x),x > 0,y(0) = 1
and the corresponding numerical scheme 4 (J‘ "";:";'-] - 3[:""‘;""') = =Va .
with yo = 1,3, = e~", where h is the step size. Then which of the following
statements are true?

1. The arder of the scheme is 1
2, The order of the schame is 2
3 |3y = y(nh)| =@ asn = >

4 |¥ = ¥(nh)| =0 asn = w
Dptions 1.1

22

11

11
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Cusaton Type | M5
Cuestion I : 1398932154
Oprian 110 : 3398938385
Option 210 - 3398974305
Optian 310 - TI909I8307
Cpeien £10 - TITEUIEIED

Sras Mot Answered

Chemen Opton © -

040 Consider the integral equation
im
ox) -4 j cos(x — p(E)dt = [(x),x € [0.27],
o

where [ € C[0,2n]
Then which of the following statements are true?
1. IfFA =10 and f{x) = cos x, then the integral equation has a solution

2. Ifi= %and f(x) = cos x, lhen the integral equation has no solution

3. Forevery 1 € R and f(x) = cos Zx, the integral equation has a
solution

4, Forevery 1 € R and f(x) = sin 2x, the inlegral equation has unique

solution
Optians 1 1
22
11
4.4

Dusrnon Typs | NSO
Cuenion I - 1354932154
Option 110 - I35A9I840
Option 210 - IFGE938402
Optian 310 - IIPA93IA40D
Opuon 210 3IFE938404

Sty Adewered

Che== 0pon 1 1.2

041 Letp e C'0,1].q € £[D,1] and p be positive. Consider a solution x > 0 of the
boundary value problem

p()x"(e) + p'(t)x"(2) + q(e)x(t) = fx(e).t € (0,1),x°(0) = 0 = x"(1), where
A € B If [ q(t)dt > 0 then which of the following statements are true?

1. fE(-4,-1]

2 fle(-10]

3. f € (0, 0)

4 f € (—ua,—4]
Options 1.1

22

113

4.4

Crzstion Type - M50
Questen 1D . 3358932150
Opeian 110 - 2398938385
Option 2 (D J398938IT0
Dpten 310 339892831
Opaon 4 IC - 3398930772

S1aws Mot Answered

Crozen Oplion . <
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1.

i,

Options 1.1
12
13
44

1.

042 Let g: @ — R be locally Lipschiz and xg(x) < 0,vx € R. Then which of the
following statements are true for the initial value problem

(1) = glx(t)), x(M)=x;ER

There exists a local solution
For any x, € [, the solution exists on [0, o)
There is a finite time blow-up for some r,

All the solulions are bounded on [0, oa)

04 Consider a LP problem:

Maximizez =c'x subjecito Az = b, x 20

Which of the following are true?

If the primal has an optimal solution, then the dual also has an optimal
solubion.

The pnmal can have an optmal solution and the dual may have no
feasibla solution,

The dual can have n optimal sclution and the primal may have no
feasible solution,

If the primal has no feasible solution then the dual also has no feasibla
solution,

04 For a 2* factorial experiment with 4 treatments A, B, C, D each &t 2 levels, 4
blocks of size 4 each were available. If the key block is

(1) (bc) (acd) (abd)

which of the following treatment combinations are confeunded?

ABC
ABD
ACD
BCD

Cuestion Type -
Ouestion 10 -
Option 110
Option 210 -
Option 310 -
Dption 410 -

Etatus -

Chosen Option -

Cuestion Type -
Chestion 10
Option 110
COption 210 -

Option 310 -
Option 410 :
Status -
Chosen Option -

Cuestion Type -
Cuestion [0 -
Option 110 -
COption 210 -
Optian 310 -
Option 410

Stata

Chosen Option

Scanne

1396932142
ITIN9IAIST
337689383462
1396938151
pell Ll kE2)
HNat Answered

IS
II9N93N4TI
II989384T4
9E9IR4Ts
TINTIsATS
Hat At meded

MIsg
I9aTI2I M
ITINTINAGES
JIVETIRAGL
IIRTINAET
IMETIaesa
MNat Answesed
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045 Consider two samples of sizes n, and n,; drawn from a finite population of size
N z 10, using SRSWR and SRSWOR respectively. Suppose population
coefficiants af variation of tha two sampla means ara tha same. Assume that
the population mean is positive. Which of tha following are trua?

1 n, =ny

2 fn, =n; thenn; =1
3 Nin, =n) =ny(n; = 1)
4 ny(N =1) = n (N -n;)

CQuastion Typs | MSQ
Ouestion 10 - 3398932173
Option 110 : IITTTIRLE)
Cption 210 : 1398978442
Cption 310 : 3398938481
COption 410 ; 3398938464

Sratum . Naol Anvwered

Chrosen Opton © -

048 Consider a 2-way analysis of variance experment with 4 rows, 3 columns and
a single observation per cell The expetimen| was carried out keeping cells
(1.1),(2,2), (3.2) and (4,1) emply. Lel a,, { = 1,2,3, 4 be the row effects and
Bi. | = 1,2,3 be the column effects. Which of the following statements are
lrua?

1 Only 2 linearly independent elementary contrasts of a are estimable
2 lhe elementary contrast §; — [, is estmable

3. the contrasl a, — a; + ay — a, is nal estimable
4

the contrast a; - ay 5 estimable

Creston Type | M50
Crieazion I - 22989321T
Option 110 : 39938453
Option 210 - 3790938454
Option 310 - 3390938455
Option 4 10 - 3398938454

Staiue ; Not Ansmered

Chozen Ogtion © -

47 X Is a random variable with normal distribution having mean 1 and variance 4.
Which aof the following are true?

1. E[X¥) =18

2. Var(X?) =48

3. E[min(X.3)]<1

4, E[(x+ 1)) <El(x-1Y

Optlons 1.1
12
3.3
44

Question Typs - MSQ
Ouestion I 23398932164
Option 110 3398933425
Option 210 JI9E938425
Option 3 1T 3308438427
Option 4 [0 3398928428

Simn : Not Anywered

Chasen Option | -

Q4 | el X, X3, ... X, be a random sample from a continuous distribution F and let
¥, ... Y, b# a random sample from a continuous distribution 6. We wanl to test
the hypothesls i,: F{x) = G(x) ¥x versus },:G(x) = F(x = 8),¥x, for some
fived 8 (= 0). Assume that X, ..., X, 1}, ... ¥, are independent. Let R,y
denote lhe rank of ¥, in the combined ordering and § = L., Ry, Which of
tha following are trua?

1. Under #y, P[Ry, = k] =——fork=1,2,»,n+m

2, If the observed value of 5 Is m, then the large sample test does
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3 If @ > 0, alarge value of § supports M,
4, The assumption n = m Is needed Io obtain the asymptotic null

R 5y, [5]
distribution of Tion
Dptions 1.1
2.2
33
4.4

Question Type - M5S0
Ouestion ID - IIWEY3I2169
Cption 110 3350938445
Cption 210 . JI9E93R445
Opson 310 JIVEVER44T
Opticn £ 1D 3300938448

Stamum - Nol Anawerned

Chosen Opnon - —

04? Suppose the hazard rate function of the lifetime T of a system is h(¢) = ¢* for
t > 0. Then which of the following are true?

1. The probability that the sysiem falls prior to 3 time units s
2. The probability that the system fails at time - given T 2 ~is

3. The probability density function of T' is f(x) = t%e~(*"/V for t >0
4 E[T]=13
Options 1. 1

2

3.3

4.4

Queation Type - M5O

Dusntien 10 - 3398932175
Option 110 - I3CE9IE460
Option 210 - XICE9IRATO
Option 310 XIS893B4T1

Option 410 : TIG89384T2
Srztus ¢ Not Angwersd

Chasen Dptios - -
050 et N, be the number of custorners that enter my shop up-to time t. Assume
that (N,).q is Poisson process with parameter 4 = 5. Whenever a cusiomer
enlers, a fair die (usual die with six faces) is rolled. Let X be the number of 1's
up-to time 10 and ¥ be the number of 2's up-to time 10. Which of the following
are correct?
1. X, Y are independant
2. X+¥Y=50
3 The |oint distribution of (X, ¥) is multinomial
4, X, ¥ are Poisson random variablas
Dptions 1.1
22
3.3
4.4
Quettion Type - M50

Cuestion ID . X3RO TT
Option 110, I98EIRATT
Cpoon 210 . YI909284T0
Cptien 310 1398928479
Optian £ [0 - 3398938480
Stz - Mot Answered

Chosen Opton - —
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051 Which of the following conditions imply that X, — X in distribulionasn - 7
1. X2 = X? with probability one

2. EllX.—=XPF1=0

3, E[em'] - E[e”“] foral A€ R

4, X, = X with probability ona

Cusgoon Type : MSQ
Ousezion 10 - AR9RSI2 16D
Cptien 110 ; 3398918409
Cption 210 : 3388938410
Cyrtion 310 ; JI089IBAN
Cption 410 : 3398934412

Status : Not Answered

Chosen Option © —

052 Let X and Y be two random variables on a probability space. Consider the
following statements

A. Each of X and Y is nemally distributed
f. X and ¥ are independent

€.  The conditional distribution of X given ¥ = y and the conditional
distribution of ¥ given X = x are normal for all x and y.

Then for (X,Y) 1o have a bivarate normal distribution

1. A alone is sufficient
2 A and B logether are sufficlent
3 A and B are necessary
4 C is necessary
Dptions 1, |
21
33
4.4

Crissbon Type : M50
Ouewion 1D I90AX1 T2
Cption 110 IA08938457
Opuon 210 ; 3308938458
Cpticn 310 - 3398938459
Cpuon 10 1290918450

Statun | Not Ane meced

Crivasn Option | -

053 P s the transition matrix of a finite state space Markov chain. VWhich of the

following staternents are necessarily true? (Below | denotes the identity matrix
of the same size as P).

1, If P iz imeducible then P? is irraducible
2 If P is not irreducible then P? is not irreducible

3. If Pis imeducible then ? is imeducible

4 If P is imeducible and aperiodic, then P? is imeducibla

Cusssion Type | M5G
Qu=arion 10 J90932142
Cption 110 3398938417
COpuon 2 10 3308938410
Cption 310 : 3308938419
Cpuon 410 : TIFE9II4T

Status | Not Answersd

Chosen Option | —

9% LetX,, X, .., X, belid. from Poisson (1) where A > 0. Consider lesting
Hypd <A, versus Hyi: 1> A,.

Let Test A be the tesl thal rejects H, if £™., X, > k where k is such
that PEL X, > kA=) =a.
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Let Test B be the test that rejects H, if ${L, X; < k where k is such
that PEL X, < k|A=4g) = .
Then,

1. Tesl A is the likelihood ratio test of size o
2. Test B is the likelihood ratio test of size o
3. Tesl A is a UMP tesl of size a

4, Tesl B is a UMP tesl of size o
Dptiona 1. 1

11
313
44

Cwestion Type - M50
Ouemicn 10 ; 3398932147
Optien 110 ; 1390938437
Optian 210 - 3398938438
Option 10 : 3390938429
Option 410 ; 1390938440

Stats - Mot Answered

Chosen Dpticn © —-

055 Let X, X3, .., X, be 8 random sample from an exponential (1) distribution, 4 > 0,
ie.,

_[Ae=** if x>0
flx) = 0 otherwise

Let X, = iE}‘:l X,. Then which af the fallowing are correct?

1. X,is MLEofa
2. %1; MLE of 4

3. Ly+it-+y)isMLEOA

4, ’; is an unhlased eslimalor of 4
LY
Optlans 1.1
2.2
3.9
id

Cuestion Type : MSQ
Cuesticn [0 - JA9RTI21 68
Optian 110 : 1398938433
Optian 210 : 3390936434
Option 3 10 - 130ESIE435
Optian 4 10 : 33989304348

Staws - Mot Answersd

Crosen Dpticn © —

9% Suppose Y, and ¥; are i.i.d. Uniform(0,8), where 8 > 0. Define M =
Max(Y,, ¥;}. Which of the following are confidence intervals for & with
confidence coefficient 0.917

[ 1D

1. M,TM]
o9 10

2. EM,?M]
1 m

3, EM.?M]

4 %M,EM]

Options 1.1

2.2

3.3

4.4
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057 Let X,.X,... beiid. random variables from & distribution F, Let
rn = min{xj_p“‘*-x"]-

If n¥, converges in distribution to exponential distribution with mean 1/2, then

F could be

1.

N(D,1)
Uniform(D, 1)
Unlfﬂnn{ﬂ,%}

Uniform(D, 2)

058 Let(¥,X,) i =1,..,nbe chservations where X, are the regressers and ¥, are
response variables which follow Bamoulli distribution with probability of
success n(X;], { = 1,..,n. Suppose lhe log-odds ratio is a linear function with
Intercept @ and slope £. Which of the following stalements are true?

1.
2.
3.

4

Options 1.1
2.2
1.3
1.4

If # > 0 then x(x) is an increasing function of x
E[V ]| X] = e=*fx

Iz = —% with § # 0, then ﬂfﬂ'=‘;'

M= -%lhuen a(x +¢) = n{x —¢) for any c.

Cuestion Type WIS
Question ID - 1390932148
Option 110 3398938440
Option 210 3398938442
Cption 310 3398934443
Cption 410 . 3398978444

s Not Anewersd

Chosen Dpton | =

Cuzsnion Type - M5
Ouesticn 1D JI989321483
Optian 110 3398938421
Option 210 JI9E9384 2
Option 310 3398918423
Option 410 XI0E918424

S1amws - Not Anewered

Chos=n Option =

Oueition Type | WIS
(uestion 10 - TISEN1 70
Opeian 110 © JI90918449
Oprion 210 - YI9E938450
Option 310 - JAI9H938451
Option 4 10 : 3398938452

Slatus ; Nol Anmwered

Chosen Dt - -
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LAIIGETT WO | —
959 LetX,,X; ...X, be iid. random variables with probability mass function given
I
bype(x)=(3) (1—-6)""" for x= —1,0,1, where 8 € (0,1). Then

n
1. Z]Jl.'.-l is complete sulficient for &

n
1
2, sz' is MLE of @

=i

i
1 )
3. ;Zm is MLE of 8

=1

m
1y i
4, ;Z#; 15 unbiased for @

Opticna 1, 1
2.2
33
4.4

Cueshon Type - M50
Ouewtion 1D II0ESIT1AS
Opuen 1100 3398938479
Opmen 2 10 31398938430
Option 310 1390538431
Option 410 - IIGRGIEAIZ

Siatus - Mot Anawered

Chosen Oeton © -

X
Lel X, Xy, .. be iid. with mean u and variance a? > 0. Let Z, = Sttt
Then which of the following are true?

2, — p* with probability one
2. If t = 0 then Z,, -+ o= with probability one

Z il
3  Ip=o0then d—': converges in distribution

4 If p = 0 then % converges n distribution to standard normal

Cusestion Type © M5
Ouesticn 1D - 3398932161
Option 110 - 2308938413
Oprion 210 . 3308938414
Option 310 . 1398538415
Option 410 TI9AYIE416

S1atis Mot Answered

Chegen Ooton - —
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