Question ID:- 556
A ranks 10" from both the top and the bottom in merit among the girls in her class. B ranks 6t from the

top and 16t from the bottom among boys in the same class. If A is immediately ahead of B in merit
order, her rank in the entire class would be

3u-ft herm &, visferal & Sfaar e |, A T ST SR A T2 B, 10 7 1 s Fan &, =t & huar
¥ &, B &1 ®IH SR & 6 31 3R A2 | 16 ai g1 afiaar w9 F, A af} B & i SR 8, 1o+t ot e & 3w
(A <hT) =T gRIT

Options:-

.16'" from the top and 26" from the bottom

FWR A 16 ai 3R = & 26 at, Option ID :- 2221,

« 15 from the top and 26" from the bottom
FWR A 15 ai 3R = & 26 af, Option ID :- 2222,

. 15 from the top and 27t from the bottom
FWR @ 15 ai 3k A=A @ 27 &, Option ID :- 2223,

. 16™ from the top and 27t from the bottom
FWR T 16 g ofik fid & 27 at, Option ID :- 2224,

Question ID:- 555

In a test with multiple choice questions, candidates get 4 marks for a correct answer and lose 1 mark for
an incorrect answer. Two candidates A and B attempting 18 and 13 questions, respectively, secure equal
marks. How many more INCORRECT answers does A have compared to B?

ag faerea nsil aret O 2w &, snafifal Y nds Ot I & fArg 4 ofw o g § ofR wedes ora I & g
1 3ich @A feram T4t g1 &1 srsafefal, A 3fik B 3 sAer: 18 7 13 wail ot e, Ueh §HIT 3ich U fopd1 A &, B &t
arda fore iflres e IR &2

Options:-

«3, Option ID :- 2217,
« 4, Option ID :- 2218,
« 5, Option ID :- 2219,
« 6, Option ID :- 2220,

Question ID:- 560
If 90 people are to be seated randomly in 15 rows of 6 seats each, what is the probability that a person
gets a seat at either end of a row?

Tfg 90 @il @t argfede wu & 15 ufwwal 7, 6 ufe ufes d, domn ol At el s A afr F FAT oI A @

Teh R a5 & wifleran faaft 82
Options:-

.1/2, Option ID :- 2237,
. 1/4, Option ID :- 2238,
. 1/3, Option ID :- 2239,
. 1/15, Option ID :- 2240,

Question ID:- 558

A 360 ml aqueous solution contains 40% alcohol. How much will be the approximate percentage of
alcohol if 3600 ml of water is added to the solution?

Te 360 el Siefig 9ie 1 40% aivehied ¢. af 39 9ie & 3600 fareflt ur= freman = &t e feraet wfaera
Ioehige gm?

Options:-

«2.6 , Option ID :- 2229,
« 3.6, Option ID :- 2230,
« 4.0, Option ID :- 2231,
« 1.0, Option ID :- 2232,




Question ID:- 564

The arithmetic mean of five numbers is zero. The numbers may not be distinct. Which of the following
must be true?

U HEATST AT SOt AT R §1 STy ques () i o @ w3 PR § | Fear o
g1 AmaeaE &7

Options:-

«The product of the numbers is zero
HEATHT T UG Y &, Option ID :- 2253,

« At most two of these numbers are positive
§ Hensit & & sifeaw 2 Teang uemaTes § , Option ID :- 2254,

« There cannot be exactly one zero
AT eh HEAT T Tél 81 9ahell &, Option ID :- 2255,

« There cannot be exactly one non-zero number

AT Yok HEAT YAar (7R-29) e & Wanedt &, Option ID :- 2256,

Question ID:- 574

A 5 kg watermelon contains 99% water by weight. Some of the water evaporates and the melon now
contains 98% water by weight. What is the weight (in kg) of watermelon now?

ws%mmwﬁmmgg%trm%lm@‘suﬁmﬁaaﬁm%aﬂzmﬁmﬁsmm%%mﬁ
&1 TR & 9R (R #) o fraem 27
Options:-

4.5, Option ID :- 2293,
« 2.5, Option ID :- 2294,
« 4.8, Option ID :- 2295,

« 4.9, Option ID :- 2296.
Al ’

Question ID:- 568

Consider a right angled triangle BAC with medians CM and BL having the same length. The ratio of the
length of BC to that of ML is

T FHIvT Be BAC &1 R o oradht aferamsif CM a BL 6 wward aumr 21 BC 3fR ML &t stvarrs @ r
AT B

C A
Options:-
«2, Option ID :- 2269,
« 3/4, Option ID :- 2270,
« 4/3, Option ID :- 2271,

« 1, Option ID :- 2272.
Answer Given:- ’

Question ID:- 573
There are two concentric circular tracks A and B of width 2 m each as sh
what is the ratio of the areas of Track A to Track B?

a\mﬁ;ﬁﬁﬂf&wmnmé,ﬁﬁﬁﬁﬁqamiamWaﬁ,mmaﬁaﬁﬁzm%m&uaoma,
& A 3R &6 B & Si5thet o1 SrquTe R 87

own in the figure. If r = 30m,

A

Options:-

+28/13 , Option ID :- 2289,
« 2/1, Option ID :- 2290,

« 29/14, Option ID :- 2291,
« 5/3, Option ID :- 2292,




Question ID:- 557

Given figure represents pH, partial pressure of CO2 (pCO2), and temperature (T) in an experiment conducted in a
water sample over 20 days. Which of the following statements can definitely be made based on this experiment?
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Options:-

.High CO7 causes global warming.

31T €O, & syzeita arama F gf gt 21, Option ID :- 2225,

. High temperature causes acidification.

3SR aTUH | SR IIeRTuT giaT 21, Option ID :- 2226,

. There is a decrease in pH and an increase in both T and pCO5 over 20 days.

20 =1 & SR TR, pH 9T ¢ R A9\ a, pCo, 341 & gfy it #1, Option ID :- 2227,

« pH and pCO; are positively correlated while pH and T are inversely correlated.

pH @ pCO, YT UgHdid §, Staféh pH @ T ufaetaa: Hgd«faa &1, Option ID :- 2228,
Answer Given:- Not Attempted

Question ID:- 559

A set of 27 similar looking coins has 26 identical coins and one dummy coin having less weight. What is

the minimum number of weighings that will ensure identification of the dummy coin using a two-pan
balance?

U 99 g aret 27 Rl & @ 26 R #fN= (TFeU) & R T 3 YR are afaedt Ry #1381

OeTeT arelt Teh avre] @ gAAH fere1 AR i @e ufeetdt fRyeds &t ugem= gRfga &t o ganf?
Options:-

«3, Option ID :- 2233,
. 4, Option ID :- 2234,
. 5, Option ID :- 2235,

« 6, Option ID :- 2236.
Answer Given:

Question ID:- 561

An appropriate diagram showing the relationship between the
categories FOOD, VEGETABLES, ROOTS and ICECREAMS is

0898

Select the CORRECT option




Question ID:- 571

The wholesale price per unit of an item is Cg up to first 19 units. The unit price falls by 10% if 20 to 29
units are purchased and by another 10 % if 30 or more units are purchased. If 120 units are bought, the
total price paid is approximately

hﬂﬁaﬁaﬁnﬁrmtﬂaﬂﬂmmwsmsu?aacoﬁluﬁzoﬂmmﬁaﬁwﬂzﬁaﬁ?_ﬁ,mé
Rrad 10% T e & 3R 30 a1 A gaEal i @dE W aifafes 10% g ot @1 afk 120 sersal @6
oY, gehts TR e e S

Options:-

.99 Cq , Option ID :- 2281,

« 97 Cg, Option ID :- 2282,

. 91 Cg, Option ID :- 2283,

. 81 Cp, Option ID :- 2784.
Answer ..

Question ID:- 566

Of all the English magazines published in a country, magazine M is read by the highest number of
readers. It necessarily follows that

e 291 & nanifda @t sl uferei & @, ufe M 6 utes dear wafftw §1 ag sfad &0 @ ageRm
g

Options:-

+M is the most popular English magazine published in the country.

M 321 & werrfdra waffires wiefirg siltsit ufsem g1, Option ID :- 2261,

« M is the most popular English magazine in the country.

M 231 f Taffde wiefira eidsht ufat 1, Option ID :- 2262,

« M is the most popular magazine in the country.

M 21 ¥ waffde wiefira uffe 81, Option ID :- 2263,

« The study has not considered the readership of English magazines published outside the country.
39 aremm & 291 & qigR we—— ~iiisl ufTai & urseo wR fraR @ faRar mar 81, Option ID :- 2264,

Question ID:- 563

On a track of 200 m length, S runs from the starting point and R starts 20 m ahead of S at the same
time. Both reach the end of the track at the same time. S runs at a uniform speed of 10 m/s. If R also
runs at a uniform speed, then how much more time would R take to run the entire course?

Qe 200 H 719 3 W, 3ok & RN fig € S, 7 36 20 i MM AR, g A @ Az R FA FI dF &
3| R T g ft wwa ugaa §1 S 10 Hi/A f gawamE afa @ dzar @1 afz R off granE fy @ Azar g, @
R &1 Q¥ &= &l gte=t & foRer ofiR aifles v wim?

Options:-

.0.5 second
0.5 @z, Option ID :- 2249,

« 1.0 second
1.0 ¥<hE, Option ID :- 2250,

+ 1.5 second
1.5 |hz , Option ID :- 2251,

+ 2.2 seconds
2.2 Q&3 Option ID :- 2252,
Ar

Question ID:- 569

A battalion consists of elephants, horses and soldiers totaling to 3500. There are twice as many horses
as elephants and one-fourth of the soldiers are riding these animals. In the stand still position, number
of feet on ground is 7500. The number of horses in the battalion is

efor, et ofk Rrarfaat @ o+t oo srerfera= @ freh oo T 3500 31 T 2T Y < gt Y dw
frﬁuﬂ?%aﬂzw-aﬁuﬁﬁuﬁhsﬂmmmalﬁﬂ@mﬁ, YR UR TR Y G 7500 21
werforasr & uigt Y e g

Options:-

«525, Option ID :- 2273,
« 625, Option ID :- 2274,
- 550, Option ID :- 2275,

. 600, Option ID ;- 2276

Amau -




Question ID:- 572

Two digital clocks show times 09h 13m and 09h 17m, respectively, at one instant. Exactly 30 seconds
later the clocks show 09h14m and 09h17m, respectively. Which one of the following options is a
possible difference between the times maintained by the two clocks?

s any, 21 R2foree afzaf @aar: 094 131 3fik 099 177 wwa gufdt &1 & 30 s gy afal srmer: 099
14 afie 095 17f Zarf &)1 2 ufdaf g1 Gula awal & dia o Swifde oimr i g g frereat § @ @
arg?

Options:-

- 3m 00s

3% 004, Option ID :- 2285,

« 30s
30, Option ID :- 2286,

« 4m 00s
4fY 00%, Option ID :- 2287,

- 4m 30s
4f¥ 309, Option ID :- 2288,

c

Question ID:- 570
The graph shows number of employees, market share (as % by number of units sold), and sale (in Rs.
crore) for five companies A, B, C, D, E.
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Select the CORRECT statement
ui™ &ufdl A, B, C, D, E & FIfHeh! o T, IR et (S=ht wft sanrsat Y Tiwn ufasa & wu ), ok
farera farehY (a3t w. ) &) a1 & fRamar mar g1
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wdl U= & gy

Options:-

.A has the highest market share per employee, C has the highest sale for its market share

A ) TR fgeer) ufa wififa gaffdes 8, ¢ ) fmy sk IR e & e waffaes 81, Option ID :
2277,

. C has the highest market share per employee, B has the highest sale for its market share

C & IoIR fe@ERt ufy Fifife waffie 8, B 6 fora fash ook iR & forg waffies g1, Option ID :
2278,

« D has the highest market share per employee, E has the highest sale for its market share

D h TR feier) ufay Fififs waifde g, E & faa fadh IR ffwiert & fag waffass &1, Option ID :
2279,

« A has the highest market share per employee, B has the highest sale for its market share

A F TR ffiERY ufa Fiffa gaffa &, B @t fawa fah s ffwisrt & forg @affdes 21, Option ID :-

2280,
Answe.

1
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Question ID:- 562
Consider the following four statements.

Statement 1: “Statement 3 is true.”
Statement 2: “Statement 1 is true”

Statement 3: “Statement 1 is true and Statement 2 is false”
Statement 4: “Statements 1, 2 and 3 are false”

Which of the above statements must be true for the four statements to be mutually consistent?
UR &Yl W e &)

FU 1 YT 3T

FUT2:"HFUT 1"

&Y 3. "FYT 1 99 g R FuT 2 s @
HYT 4: "HYF 1, 2, AR 3 3HWA E1”

T AR FU I Aferdedt 817 & forg Sudes wu=t F @ S ww g sawmE 2
Options:-

«Statement 1

&Y 1, Option ID :- 2245,
« Statement 2

&Y 2, Option ID :- 2246,
« Statement 3

&Y= 3, Option ID :- 2247,

« Statement 4
&Y 4, Option ID :- 2248
Answer G’

Question ID:- 565
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Which one of the following, drawn on a linear scale, represents the
circle shown in the figure above?

40 40
> 20 > 20
* (> |® O
0 ol
0 2: 40 0 20 40
X
40
40
> 20
> 20
C Dl O
<) ol
0 e 0 20 40
0 20 40 x
X

Select the CORRECT option




Question ID:- 567 _
The number of three digit PINs, in which the third digit is the sum of the first two digits, is

i oit aret RI=T Y e, foras iRy ofk ugd ) iR AT AT 8, 8
Options:-

.55, Option ID :- 2265,
. 9, Option ID :- 2266,
« 45, Option ID :- 2267,

« 11, Option ID -- 2268.
Answer Give £

Subject : S1 B UNIT -.
Question ID:- 300

UNIT -1

Let A = (a; ;) be a real symmetric 3 X 3 matrix. Consider the quadratic
form Q(x,, x,,x;) = X*Ax where x = (x,, X, x;3)".
Which of the following is true?

AH b 4 = (a, ) IS GUAT 3 x 3 SE § | FgEmht =y
Q(xy, Xy, X3) = Xt Ax TR fAAR B ORI x = (xy, x5, %3)".
P IAE ?

Options:-
If Q(x3, x5, x3) is positive definite, then a; ; > 0 for all i + j.

M Q(x,, x5, X,) YIS IR AT W i = j H T 0, > 0B
Option ID :- 1197, '
If Q(xy, X5, X3) is positive definite, then a, ; > 0 for all i.

& Q(xy, x5, x;) YIS FATEdTa W i FRWa,, > 0 B

Option ID :- 1198,
. Ifa;; > 0 foralli # j, then Q(x,, x,, X3) is positive definite.

ofe ot i ija?ﬁ"lﬂa,-., > O_Eﬁfh, Q(xy, x,, x3) YUAIHD ﬁfﬂﬂ%l
Option ID :- 1199, '

. If a;; > 0 for all i, then Q(x,, x,, x3) is positive definite.
i@l i F T e, > 0 M, Q(xy, x5, x,) YIS R T
Option ID :- 1200,



Question ID:- 299

UNIT -1

Let R be the field of real numbers. Let V be the vector space of real
polynomials of degree at most 1. Consider the bilinear form
(, 2VXV-R,

given by
1
mm=ffumuwx
0

Which of the following is true?

A & R arafds Teet &1 87 2 | 9F b v 3fisan g

(degree) 1%@&@“@% | U fauddrdl gHErd
(, »:VxV - R, A=ad adRyig @

mm=ff@mqu
(1]
B EACE: iU

Options:-
For all nonzero real numbers a, b, there exists a real number ¢ such
that the vectors ax + b, x + ¢ € V are orthogonal to each other.

it ardfdd Tl o, b F Y, B arafds Tem ¢ 59
UBR & o5 WA ax + b,x + ¢ € V Ub R & dfaq 2

Option ID :- 1193,
For all nonzero real numbers b, there are infinitely many real

numbers ¢ such that the vectors x + b,x + ¢ € V are orthogonal to
., each other.

W YA IRafdE Gemal b & e 58 usR @t oFg
mmﬁcgﬁ?mx+b,x+c EV@—W%
d9ad g1 :

Option ID :- 1194,

For all positive real numbers c, there exist infinitely many real

numbers a, b such that the vectors ax + b,x + ¢ € V are orthogonal
, toeach other.

! YT aRfas @ISl ¢ & R, 59 YR &1 3 ardfis
ﬁ@[ﬂa,bgﬁ?max+b,x+cevqfﬁ W%Wﬁ%l

Option ID :- 1195,

For all nonzero real numbers b, there are infinitely many real

numbers ¢ such that the vectors b, x + ¢ € V are orthogonal to each
other.

W SR aRafas Gemed » ¥ R 39 veR 35 3Flg
%Tﬂ%ﬂ@ﬁc?ﬁ?mb,x+ce V TH-gHR & dfead
| .

Option ID :- 1196, '
Answer Given:- -




Question ID:- 289

UNIT -1

Let @, = n + n~. Which of the following is true for the series

oo
a,
_1yn+1ntl 5
(-1 il

n=1

- fb a, = n +n~t, i H B T e Aoh

a
_ n+1 “n+l
(- =t
n=1

FRUEag?

Options:-

It does not converge.

7g wfrafa =i g, Option ID :- 1153,

. It convergesto e -1 -1.

gge -1 -1 & 3R f¥=fa &<t &1, Option ID :- 1154,

. It converges to e -1,

ase "1 &Y 3R arfvrafa @<t &1, Option ID :- 1155,

. It converges to e e,

g e *1 +1 #Y 3k arfraRa gt 1, Option ID :- 1156,

Answer Given:

Question ID:- 290

UNIT = 1

Consider the series

aﬂ
2 os

n=3

For which values of a, b, c € R, does the series NOT converge?

yofi
o0 a'!
Za nt (log,n)°
R AR &Y |

a,b,c € R & b AT & fore g goft aifrafea 18t g »

Options:-
laj<1,b,ceR

’

Option ID :- 1157,
a=1,b>1c€eR

Option ID :- 1158,
a=1,12b>0,c<1

Option ID :- 1159,
a=-1,b=20,¢c>0

Option ID :- 1160,
Ar o N




Question ID:- 291
UNIT -1

Suppose (a,),»1 and (b,),:, are two bounded sequences of real
numbers.

Which of the following is true?

AP (@) oy T () . T SIS B & URTS SFTHAT
9 0 A B W Y T B2

Options:-

limsup,_,  (a, + (—1)"b,) = limsup, _, _a, + |limsup__ _b,]|
Option ID :- 1161,

limsup, _ (@, + (—1)"b,) < limsup,_ a, + limsup,_ b,

Option ID :- 1162,
limsup,,_ . (a, + (=1)"b,) < limsup,,_ . a, + |limsup,_ . b,| + |liminf,_b,|

’

n—o
.

Option ID :- 1163,

limsup (a, + (—1)"b,) may not exist

n—oo
°

limsup,, ., (an + (—1)"by,) HT&Aca &7 7A€ off &r @ g

Option ID :- 1164,

Question ID:- 294

UNIT =1

Let f,.: [0, 1] — R be given by
(@) =(m+2)(n+ 1t"(1 —t),foralltin [0, 1].
Which of the following is true?

B £,: [0, 1] » R P fF1a: o9ad frar S g :
£u(®) = (n+ 2+ Dt"(1—t),[0, 1] F ¢ & Wi 7 & forg |
fEAd s wmaa?

Options:-
The sequence (f;,) converges uniformly.

auft (f,) THEAEG: iR eid §
Option ID :- 1173,
The sequence (f,) converges pointwise but not uniformly.

ot (1,) RIgIR Cremra: siftrafa @il @ fobg warer: T
Option ID :- 1174,
The sequence (f,) diverges on [0, 1).

3ol (£,) BT [0, 1) T ITRUI EIl &
Option ID :- 1175,
lim [ fo () dt = [ lim £,(0) de.

Option ID :- 1176,
Answer Given




Question ID:- 292

UNIT -1

Let X, Y be defined by

X = {(xp)n21: limsupx, = 1, where x,€{0,1}}
n—oo

and
Y ={(x)n21: '!Il'l;lu X, does not exist, where x,€{0,1}}.

Which of the following is true?

afg xauy
X = {(xp)nzy: limsupx,, = 1; SRl x,€{0,1}}
aur
Y = ((n)naa Jim x, AT ATER; Sl x,e(0,1))
R IR 31t B ® & 1 Fy 9 7
Options:-
. X,Y are countable.
XquIy WA §

Option ID :- 1165,
. X is countable and Y is uncountable.

X YU YT ¥ 30T §

Option ID :- 1166, '

. Xisuncountable and Y is countable.
X SFTOFG auly A g
Option ID :- 1167,

. X,Y are uncountable.

X YUl YU T |

Option ID :- 1168
Answer Given:-

Question ID:- 302

UNIT -1

Suppose A is a real n X n matrix of rank r. Let V be the vector space of
all real n X n matrices X such that AX = 0. What is the dimension of V?

A & A & r 1 aRafA® n xn W?Inﬁﬁ?VqunXH
3ogel x B AR Tl § Red Rigax —oRiva fam swide

Options:-
r

Option ID :- 1205,
nr

Option ID :- 1206,

. n’r,

Option ID :- 1207,
n? —nr

Option ID :- 1208,
Answer Given:- '



UNIT -1

Suppose A and B are similar real matrices, that is, there exists an invertible matrix S such that A=SBA™1.
Which of the following need not be true?

A1 f3F A T B ST arafae oiegg &, srufd 4w i sgenavita simegg S ¢ foraas fog A=SBA1 21
fore & & @Y w1 FUE 9 @1 oraasE e 87

Options:-

«Transpose of A is similar to the transpose of B.

A &1 ufad B & @89 g1, Option ID :- 1185,

« The minimal polynomial of A is same as the minimal polynomial of B.
A &1 3 agus B & Hfs ague & a=1a &1, Option ID :- 1186,

. trace(A)=trace(B). , Option ID :- 1187,

« The range of A is same as the range of B.

A & 7o afie B @1 W 37 F1_ Option ID :- 1188,
An. -

—en

Ac

Question ID:- 301

UNIT -1

Let A be an invertible 5 X 5 matrix over a field F. Suppose that
characteristic polynomials of A and A~! are the same.

Which of the following is necessarily true?

A P! 58 &5 F RPIS 5 x 5 AehAUY 31egg AN 7H b 4 aur -
& aiftiefdie ague TE @ B

% A A B9 1y e I 22

Options:-

X det(4)? =1

Option ID :- 1201,

. det(A)* =1

Option ID :- 1202,
trace(4)? =1

]

Option ID :- 1203,
, trace(4)* =1
Option ID :- 1204,

,
Answer Given:-

Question ID:- 295

UNIT -1

Let us define a sequence (a, ),y Of real numbers to be a Fibonacci-like
sequence if a,, = a,_, + a,_, for n > 3. What is the dimension of the R-
vector space of Fibonacci-like sequences?

AP VB3 & ITHH (a,,) ey P BTN YBR BT IHHH bl Sl
3R > 3B R0, — a v e 81 RO T B forl 5 B
oy arR H fam e »

Options:-
.1, Option ID :- 1177,
«2,0ption ID :- 1178,

« infinite and countable

31 3R g, Option ID :- 1179,

« infinite and uncountable

34 3R srurig , Option ID :- 1180,



Question ID:- 293

UNIT -1

Let D denote a proper dense subset of a metric space X. Suppose that
f:D - Ris a uniformly continuous function. For p € X, let B,(p)

denote the set
{x €D:d(x,p) < i}

Consider W, = N, f(B.(P))-

Which of the following statements is true?

7R b el 8iep W x &1 S W Suade 81 AF b
f:D>R TP HAFG: Had Ber 81 AH & p € X & U B,()

ﬁﬂwg
{x € D:d(x,p) <§}

T W, =n, FE.0)
A aas?

Options:-
. W, may be empty for some p inX.
x A bt p & e w, e & wberl @

Option ID :- 1169,
W, is not empty for every p in X and is contained in f(D).

X pdagw, e 3au £(0) AT
Option ID :- 1170, '
W, is a singleton for every p.

Wp PR W, @ WU

Option ID :- 1171,
. W, is empty for some p and singleton for some p.

FBp ¥ o wREAR U TD p F R TP E |

Option ID :- 1177
Answer Given:- \

Subject : S1 B UNIT -2
Question ID:- 312

UNIT -2

If |e"| = 1 for a complex number z = x + iy, x, y € R, then which of the
following is true?

e, fedl uffts ge 2 =x+iy,x,yEIR3”ﬁ’lQ|e"| =18
FAAI S A S TaE?

Options:-
. x = nn for some integer n.
e qui n & AT x = nnr

Option ID :- 1245,
¥y = (2n + 1) for some integer n.

it quieb n & foT y = (20 + )3

Option ID :- 1246,
. ¥ = nn for some integer n.

fod t{E’I'ffﬁ nd Ry =nn
Option ID :- 1247,
L X= (2n+1) % for some integer n.

o quiep n & T x = (2n+ 1) 2




Question ID:- 313

UNIT - 2 )
Let f(z) = (1 - 2)e®™* 2 =1+ T, @, 2"
Which of the following is FALSE?

e f)=a —z)e(“z_:) =14+3%,a,2z"
7 A A B I Y 3§ ?

Options:-

2

fi(@) = 22D
Option ID :- 1249,

, 1 =az

Option ID :- 1250,
. a, € (—oo, 0]

Option ID :- 1251,
 Zmalal<t

Option ID :- 1252,
Answer Given:-

Question ID:- 316

UNIT -2

Let R be aring and N the set of nilpotent elements, i.e.
N = {x € R|x" = 0 for some n € N}.

Which of the following is true?

T b R U a0 3 TUT N NI aad B wgead @, e

N={xeR x"=0ﬁ7{ﬁneNaiﬁt{]l
AEAYPTATER ?
Options:-

.N is an ideal in R.

St N &, 98 R & TurTash &, Option ID :- 1261,

. N is never an ideal in R.

Sl N g, @8 R & @oft 1uremrasht 8t & , Option ID :- 1262,

. If R is non-commutative, N is not an ideal.

afe R sw-fafida R @ Y N TqureTrasht @i &, Option ID :- 1263,

« If R is commutative, N is an ideal.

af; R wa-fafea & ot N qurstaeh @ 1, Option ID :- 1264,
i\ o

Question ID:- 318
Let X be a connected metric space with at least two points. Which of the following is necessarily true?

ar= fob X Qe Weig gfter wwfe ¢ o & @ & 3 g &) o F @ &9 siffarde: 9 @2
Options:-

«X has finitely many points.

X & fefgaif Y vz aRfEa &1, Option ID :- 1269,

. X has countably many points but is not finite.

X worig @ uig aikfera =71, Option ID :- 1270,

« X has uncountably many points.

X anrurfta g1, Option ID :- 1271,

« No such X exists.

U Rl X &1 sifra =1l &1, Option ID :- 1272,




Question ID:- 317

UNIT -2

Let R be a commutative ring with identity. Let S be a multiplicatively
closed set such that 0 € S. Let I be an ideal which is maximal with
respect to the condition that

Snl=@.

Which of the following is necessarily true?

U HH-fa1Ha g R ol R uiers dam® Juid 8l AF i
s U1 IS TUIHEGA: Y9I T4 3 & 0 ¢ 5. 7 [ 1 T Tqursiraehl 8
S b wfeY s n 7 = ¢ & Ae IS 1

e A A P W sifardia ¥4 § 2

Options:-

.I'is a maximal ideal.

1 323 TS 21, Option ID :- 1265,

« | is a prime ideal.
| STTSY TUTSTIaS &1, Option ID :- 1266,

«I=(1)., Option ID :- 1267,

- 1=(0)., Option IN :- 1262
Answer Given:- |

Question ID:- 315

Let G be a simple group of order 168. How many elements of order 7 does it have?
@ife (order) 168 a1 Teh OXA HHE G vyl 35 Fife (order) 7 & foreat sraaa & ?
Options:-

.6, Option ID :- 1257,

« 7, Option ID :- 1258,

« 48 , Option ID :- 1259,

+ 56, Option ID :- 1260,
Answer Given:- /

Question ID:- 314

UNIT - 2

Let f be a non-constant entire function such that
If(2)] =1for|z| = 1.

Let U denote the open unit disk around 0.
Which of the following is FALSE?

A P £ 59 TR A TP SERaR G IR Bar & 5 |z) = 1$
R0 |f (2)| = 1 81 0o fafdea o RSp v, W fh 0 R Ffea &,

|
P 38 B 1 a8

Options:-

Jfo=c

Option ID :- 1253,

. f has at least one zero in U

FRUATAAFATS YA g
Option ID :- 1254, '

. f has at most finitely many distinct zeros in C
£ ¥ 34 | P TRffaRS I3 7
Option ID :- 1255, '
. f can have a zero outside U

fHU S TR LA 3 9l gl _

Option ID :- 1256,
Answer G b




R
Question ID:- 311

UNIT - 2

For a positive integer n, let £ denote the n™ derivative of f.
Suppose an entire function f satisfies f( + f = 0.
Which of the following is correct?

RS QiF n & AT f & o Hawd ;o J AwhE
AT AR B P 4T FARF v f A @ +f=0 B
HISE FLT 8 |

R AFTTFAT N E ?

Options:-
LU (m)(0)),,>1 is convergent.

(™ (0)) s AP R

Option ID :- 1241,
lim,_of™(0) = 1.

Option ID :- 1242,
My f(0) = —1.

Option ID :- 1243,
(If ™ (0)|) 21 has a convergent subsequence.

U ™ () npy BT T NI I IFHA

Option ID :- 1244.
Answer Given:- |._.

Subject : S1 B UNIT -3
Question ID:- 328

UNIT-3

Let G:[0,1] X [0,1] — R be defined as
_(tA-x)iftsxs<1
6tx) = {x(l —ifxsts<l
For a continuous function f on [0,1], define

111 = [ [} 6 @,0f (©) f(x) de dx.

Which of the following is true?

G:[0,1] x [0,1] » R FFfaq R a3
t(l-x)ift<sxs<1
G(t,x) = {x(l—t) ifx<t<l.

T B £ ol i [0,1] WEad 2 R e TERA
gRIfRd

If1=J; [, 6 &0f @ f(x)dtdx.
A A PH T Ed 37

Options:-
I[f] > 0if f is not identically zero.

I1f] > 0 AR £ e A T &

Option ID :- 1309,
There exists non-zero f such that I[f] = 0.

T YRR £ [ 1171 = 0.

Option ID :- 1310,
There is f such that I[f] < 0.

eI <o0.

Option ID :- 1311,
I[sin(mx)] = 1.

]

Option ID :- 1312,
Answer Giver




UNIT -3

Assume that a particle of mass m is constrained to move on the
hyperbola xy = b under gravity g, with b being a non-zero constant; here
x is the horizontal direction and y is the vertical direction.

Which of the following is Lagrange’s equation of motion?

A % GAM m BT Bl SO AFTRIT xy = b WITED g b UHIE
mmma,mmwmaw x §fos fe=m aut y 4

|
A | A D 1 a3 T BT IR 37

Options:-
. b b*m . mgb
mx(l +F)_2 ~ xz—?=0

Option ID :- 1333,

mi(1+%)-22032 -"L _ o
Option ID :- 1334,
mi(1+%) - 22242 -2 — ¢

Option ID :- 1335,
. E b*m ., mgb _
. mx(1+x,)—2?x —I_Z—O
Option ID :- 1336,
Answer Given:- |

Question ID:- 333

UNIT -3

For any two continuous functions f, g: R — R, define
t
Fro0 = f©ae-sds.
0

Which of the following is the value of f * g(t) when f(t) = exp(—t) and
a(t) =sin(t)?

fob-g1 <l Wad BeF! £,9:R - R & 1w oRenfig &Y
f*mn=jf@ma—sm|
0

FAAIBHA f* go) FTAA R O
f(®) =exp(—t) AT g(t) = sin(t)?

Options:-

i[exp(—t) + sin(t) — cos(t)].

Option ID :- 1329,

. -:-[—exp(—t) + sin(t) — cos(t)].

Option ID :- 1330,
. %[exp(—t) — sin(t) — cos(t)].

Option ID :- 1331,
. i[exp(—t) +sin(t) + cos(t)].

Option ID :- 1332
Answer Given:-



Question ID:- 327

UNIT -3

Let f:R? — R be continuous and
ftx) <0 if tx>0,

ft,x)>0 if tx<0.

Consider the problem of solving the following:
i=f(tx), x(0)=0

Which of the following is true?

AR R f:R? » R §ad g aul
f(t,x)<0 TR x>0,
ft,x)>0 TR ex<O.

1 ) 8 B 3 AT R TR Hifoi
i=f(tx), x(0)=0
A AP TAR ?
Options:-

.There exists a unique local solution.

The 18 Hfgda wuria g7 ¢, Option ID :- 1305,

. There exists a local solution but may not be unique.

a1 A v g & fig @ @ehar @ aifgeia T @1, Option ID :- 1306,

. There may not exist any solution.

& TohaT § 39S i3 g A g1, Option ID :- 1307,

. If local solution exists then it is unique.

ug wur-ig g1 @ at ag aifgea & gm, Option ID :- 1308,
Answer Given:- Not Attempted

Question ID:- 330

UNIT -3

Consider the second order PDE
auy, + bu,, +auy, =0 in R?

fora,b € R.
Which of the following is true?

R W IR e fgardt i s/aaa 9t (poe) R
faR &Y

auy, + bu,, +au,, =0,

wigt a,b eRBI
BEEEIEE ki i)

Options:-
. The PDE is hyperbolic for b < 2a.

Tg b < 2a & U SfAuRaafds aem
Option ID :- 1317, '
. The PDE is parabolic for b < 2a.

T8 b < 2a S AT RIaRS g
Option ID :- 1318,

The PDE is elliptic for |b| < 2|a].
T8 [b] < 2|a| S frC iefaefia gm
Option ID :- 1319,
The PDE is hyperbolic for |b] < 2|a.

T |b| < 2|a| & Y A T gm
Option ID :- 1320, '



Question ID:- 329

UNIT -3

Let u(x, t) be a smooth solution to the wave equation

gt azM—O f t) e R?
() atz_ai-_ or(x,) N

Which of the following is FALSE?

AR B u(x, ) B a0 gelieRo 1 Tgu ga 8
() Le__g (r,p)eR IR

at:  9xz

fEAAYPawemdge?

Options:-
u(x — 6, t) also solves the wave equation (*) for any fixed 8 € R.

u(x — 6,t) N T gl () H WA AT e RS
fuga HR < g
Option ID :- 1313,

:—: also solves the wave equation (*).
2 ot T WHH (+) Pl g X Tl g

Option ID :- 1314,
u(3x, 9t) also solves the wave equation (*).
u(3x, 9t) i T GHIGRUI () B g IR bl B
Option ID :- 1315,
u(3x, 3t) also solves the wave equation (*).
u(3x, 3t) W T WHERUI(+) I T X FHA 3

Option ID :- 1316,
Answer Given:- Not Attempted

Question ID:- 332

UNIT -3

What is the extremal of the functional

0
1= | (12xy — (¥)*)dx
-1

subjectto y(0) = 0and y(—1) = 1?

% B & 9vH 1 87

0

vl = f 120y~ 0)ax

T y(0) =0 TUT y(—1) = 12

Options:-
y=x
Option ID :- 1325,
2x%+x*
3

Option ID :- 1326,

y =%
Option ID :- 1327,
x34xt

y=-—

Option ID :- 1328,

Answer "



Question ID:- 331

UNIT -3

Let A be the following invertible matrix with real positive entries:
(1 2
A=(g o)
Let G be the associated Gauss-Seidel iteration matrix. What are the two
eigenvalues of G ?

WWWAWWWHW%

12
A—(B 9).
oM 5 ¢ e MSY-Hsa TRIad AEE 8 | 6 $ A
e A @ g
Options:-
.0and 4/ 3

0 @414/ 3, Option ID :- 1321,
. 0 and -4/3

0 duT -4/ 3, Option ID :- 1322,
. 0 and 16/9

0 94T 16/ 9, Option ID :- 1323,

. 4/3 and -4/3

4/ 3 991 -4/ 3, Option ID :- 1324,
Answer Given:- Not Attempted
Subject : S1 B UNIT -4

Question ID:- 345

UNIT - 4

If the incidence matrix of a design is N = aJ,3, where a is a positive
constant and J,,, is a t X b matrix with every element equal to 1, then
the design is:

el g &1 SIS AL N = af,, 8 S8l a PIS UAIHS RS
AU J,, T ¢ x b g & ORIPI &¥ 3qad 1 3| d SV 8
Options:-

.Connected but not orthogonal

Hag Afer wifees A1, Option ID :- 1377,

. Orthogonal but not connected

wifarers Afer= dag @Y, Option ID :- 1378,

. Neither connected nor orthogonal
T Hag, 7 difa, Option ID :- 1379,

« Both connected and orthogonal

Hag YT |ifaes g1, Option ID :- 1380,
Answer Given:- Not Attempted




Question ID:- 336

UNIT -4

Suppose that X is a random variable such that P(X € {0,1,2}) = 1. If for
some constant ¢, P(X = 1) =cP(X =i—1),i =1,2,then E[X] is

AH 6 x T aref®d W e & Pox € {0,1,2)) - 1. 9f el RRie
cH RUPX =i)=cP(X=i-1),i=12TEX] &

Options:-
1

1+c+e2’
. ’

Option ID :- 1341,
c+2c?

2
o l+ctc ,

Option ID :- 1342,
c+c?
o 1l+2¢

Option ID :- 1343,
3c

« 142¢ ,

Option ID :- 1344,
Answer Given:- Not Attempted

Question ID:- 341

UNIT - 4

Let X,, ..., X,, be a random sample from a discrete distribution with
probability mass function

P(X, = 1)=L_6)

PX;=2)= o
2_91(1_ )—

2-6

where 8 € (0,1) is unknown. Let X = &n‘ﬁ Then, the method of
moments estimator of € is

AR x,, ..., X, [0 Srgaa §e7 o1 Aefess ufded 8, b g
WIRIdT GoTH B §

21-6 o
PX,=1) = (2_6),P(x,=2)=m

b 6 € (0,1) 3R 81 A 6 X = Z=X 79 ¢ 3 g amed
HHH fafYy T NPaS &

Options:-

. X,

Option ID :- 1361,
.2(1- X) ,
Option ID :- 1362,
. 2(1-X7YH
Option ID :- 13.63,
. 2(2- X)“'

Option ID :- 1364,
Answer Given:- Not Attempted

Question ID:- 339

UNIT - 4

Let X and Y be independent random variables with

X ~ Uniform[0,8 + 3], Y ~ Uniform[—8 — 5,0], where § = —3. Then
the maximum likelihood estimator of 6 based on (X,Y) is

T fF x U v Wada arefess W € 9el

X ~ Uniform[0,8 + 3], Y ~ Uniform[—6 — 5,0], 9dfd 6 = —3 9 &
P (¥, v) R ARG AHaH THIA Hebeieh &

Options:-

«(5+Y, X-3)., Option ID :- 1353,

« (-5-Y, X-3)., Option ID :- 1354,
. (5+Y, X-3)., Option ID :- 1355,

« (-5-Y, X-3)., Option ID :- 1356,
Answer Given:- Not Attempted




Question ID:- 340

UNIT - 4

Let X,,..,X, be a random sample from N(6,6) distribution, where
N(0, 8) denotes a normal distribution with mean @ and variance
; where 8 satisfies 0 < 8 < o and is unknown. Then, the maximum likelihood estimate of 8

Xy, ..., X, B N(6,0) e B & Urefass wfaas A1 W6l N, 6) © 319
2 vy e forad T A1eT 6 € T TRRUT 6; 0 < 6 < oo §, Gl b
3T 2. 79 o F1AAHaH THITAT 3PeD

Options:-

1
 —1-(43 IR, xP)2
S
. 2

4on 2 1
—1-(145, Zj=1 X{ )2 %_
2
Option ID :- 1357,

1
L —14+(4+5ER, XP)Z
s
. 2

4¢n 2 1
—1+(1+, Bz Xi)2 3

2
Option ID :- 1358,

, does not exist

IRaa A Al g

Option ID :- 1359,
- Z’-lei
is max(—'—n ,0)
n
i=1 X
max(—z"n‘ L0) ¥

Option ID :- 1360,
Answer Given:- Not Attempted

Question ID:- 337

UNIT - 4

Let X,,X,, ..., X,, be independent and identically distributed random
variables with probability density function

_(e>-9) ifx>8,
fx) = {0, otherwise.

If (X(1) — ',1; log, 10, X4,) is a 1008% confidence interval of & where
Xqy=min{X;: 1<i< n}, then the value of g is

HH & X, X,, ..., X, Widar e had dard WA aul - g4yl
TG dfed aefess W e
—(x-8)
o=
e (Ky) — 2log, 10, X(3,) BT 6 BT 100 p% ATl fcRie A el
Xy = min{X;: 1 <i<n), 76 PIAFE
Options:-
.0.95, Option ID :- 1345,
« 0.9, Option ID :- 1346,
. 0.975, Option ID :- 1347,

. 0.92, Option ID :- 1348,
Answer Given:- Not Attempted



Question ID:- 346

UNIT - 4

Consider the following maximization problem:
maximize: x,; + 3x,
subject to the constraints x, > 0, x, > 0 and

xi+x, < 6
2x, +x, < 8
<

Xy +2x, 9.
Which of the following is the dual problem?
¥ SIS THIBU GHE W fAaR B¢
x; + 3x, DI JHUHAHIHI B
EW%W%& >0,x, > 0dyl
xn+x, < 6
2x, +x, < 8
x+2x, < 9
FAAISH @ gawn g ?
Options:-

Minimize: 6y, + 8y, + 9y, subjecttoy, >0,y, > 0,y; >0,
Nt 2ytys 2Ly +y, +2y; 23

GAqHIBA B 6y, + 8y, + 9y, MasU & fF y, > 0,5, >0,

Y320, y1 +2y, +y; 21,3, +y, +2y; = 3.
Option ID :- 1381,

Minimize: 6y, + 8y, + 9y, subjecttoy, = 0,y, > 0,y, >0,
. yit+2y;,+y; 23,5, +y,+2y;, > 1.

GAqHIGd B 6y, + 8y, + 9y, MAdU B y, > 0,1, > 0,
Y320, y;+2y,+y, 23,5, +y, +2y; = 1.
Option ID :- 1382,

Minimize: 6y, + 8y, + 9y, subjecttoy, > 0,y, >0, y, =0,
Vit2y,+y; <Ly, +y,+2y; <3.

GAAHIGA BN 6y, + 8y, + 9y, sy b y, >0,y, >0,

320, y; +2y, +y; <Ly, +y, +2y; < 3.
Option ID :- 1383,

Minimize: 9y, + 8y, + 6y, subjecttoy, > 0,y, > 0,y; =0,
NWt2y,+y; =21y, +y, +2y; =3.

GAaHIHd X 9y, + 8y, + 6y, e EfF y, > 0,y, > 0,
Y320,y +2y, +y: =21, y, +y, +2y; = 3.

Option ID :- 1384,
Answer Given:- Not Attempted




Question ID:- 335

UNIT - 4

In a random experiment a fair coin is tossed once. Then, an unbiased six

faced die is rolled N times, where
N= 100, if Head appears
- {101, if  Tail appears.

Let Y denote the total number of times 6 appears out of N. Then
P( Head |Y = 15) equals

et arefays W B U 3R Rigsl Uh SR I81a ordl 8| fh
TP HARFD Yehadig Tl N IR Bl Sl &, Sl

N={100’ gfe figdh | Head 3@
101, i fidP | Tail 3

afE N TR & ¥ §R 6 311 ) d9 P( Head |Y = 15) BT HF &

Options:-
516
. 1021

Option ID :- 1337,

505

1021
. ’

Option ID :- 1338,
201

1021

Option ID :- 1339,
1000

1021

Option ID :- 1340,
Answer Given:- Not Attempted

Question ID:- 344

UNIT - 4

LetY,,Y,, ..., Y3, be independent and identically distributed bivariate
normal N, (0, X) where X = [(3) g] leta=(21)Tand4A =32, VYT,

then the distribution of g (@A a)tis

A B Y, Y,, ..., Yy, WA OUT GAUT GHFG: dfed TR fEeR N, (0, X)
¥l =3 Y@ EABa-@uT A=K R,
W (a"Aa) FIdeAg

Options:-

.central chi-square with 8 degrees of freedom

8 T ife aTetr Hdlg s a1t , Option ID :- 1373,

« not chi-square

&1E-a g, Option ID :- 1374,

. central chi-square with 9 degrees of freedom

9 TaTE=g hife aTAT HErg &1E — &, Option ID :- 1375,

. non-central chi-square

3rdErg rE-anf , Option ID :- 1376,

Answer Given:- Not Attempted



Quesilon |U:- 335

UNIT -4

Suppose X ~ Binomial(10,), ¥ ~ Binomial(11, g), where X and Y are
independent. Then, P(X < Y) is

A f X ~ Binomial(10, 2, Y ~ Binomial(11,), S8 X quT v T 81
TWPX <Y

Options:-
less than %

L2
Option ID :- 1349,

1
equal to >

LN
Option ID :- 1350,

greater than % but less than or equal to g.

2 3ifir A 12 4 5w 11 I W
Option ID :- 1351,
greater than g.

10
Rk bod
Option ID :- 1352,
Answer Given:- Not Attempted

Question ID:- 343

UNIT -4

For a given bivariate data (y;,x,),i = 1, ..., n, Analyst Afits Y on X, i.e.,
Y, = @ + @;x,, while Analyst Bfits X on ¥, i.e., X, = By + By, using
the ordinary least squares estimation method. Which of the following
pairs is a possible value for (fi,,,él)?

T Y fG=R 3ifesl & T (3, x,),i = 1, ..., n, A 7T BT FALRE X |
Y B\ fthe &l 3 uf 7, = @ + @y, O B A 1 RARANF
mwwaﬁwmymx fobe e @ oniiq

R =B +By, FATHIAIBAA (a,, 3,) $ PEAA 2
Options:-

«(-0.5, 2.5), Option ID :- 1369,

. (0.5, 2.5) , Option ID :- 1370,

« (-2.0, 0.4), Option ID :- 1371,

« (-2.0, -0.4), Option ID :- 1372,
Answer Given:- Not Attempted

Question ID:- 342

UNIT - 4

Let X be a random variable with probability density function f(-). Then

based on a single observation X, the most powerful test of size 0.2 for
testing

fo<x<l1, . 8x7, if0<x <1,
Ho: f(x )_{gx otheerse against Hy: f(x) =[ Y 'other\;ise

has power

AF & x WS d Bed £() aaaRRS R E |99

Hy: f(x) = {4x LAl o<x<1, T H,: f(x)_{zx LAt o<x <1,

P T T X P SMUR R &I 3G 0.2 T H T
ifckrreht wieu @t =i 3

Options:-

.0.81, Option ID :- 1365,
« 0.89, Option ID :- 1366,
. 0.64, Option ID :- 1367,
. 0.36, Option ID :- 1368,




Question ID:- 368

UNIT -1

Consider the following assertions:
S1: et 3 g2022¢n(t) for all t € (0,m).

S2:  For each x > 0, there exists a t € (0, x) such that
x = log, (1 + xe®).
$3:  el"™)l < el forallx € (—1,1).

Which of the above assertions are correct?

A Az FYE R AR $8
s1: Iite (0,m) a;ﬁ[qems(t) %+ @2022sin(t)
$2: VAP x>0 T Pt € (0,x) SHIPR B [

x = log, (1 + xe*).
s3: W x € (—1,1) F R el < gl*l,
IR HYAI A AP A T 8°

Options:-

.Only S1.
&ad S1., Option ID :- 1469,

. Only S3.
2had S3., Option ID :- 1470,

. Only S1 and S2.
haeT S1 @Y1 S2. , Option ID :- 1471,

. Only S2 and S3.
Zhae S2 au1 $3., Option ID :- 1472,
Answer Given:- . ’

Question ID:- 380

UNIT -1

Let W be the space of C-linear combinations of the following functions

fi(2) = sinz, f2(2) = cosz,

f2(2) =sin(2z), f,(2) = cos(2z).
Let T be the linear operator on W given by complex differentiation.

Which of the following statements are true?

w B! 5 Bl & ¢- YaE 9g 3t qufd A

fi(2) = sinz, f2(2) = cosz,

f3(2) =sin(2z), fi(2) = cos(22).
T w TR Y e gRI 341 R8s AbRe A |
AT AP AT T

Options:-
Dimension of W is 3.
walfasgl
Option ID :- 1517,
The span of f, and f, is a Jordan block of T'.

f, T £, I fawgfa T 1 GifSA il g1
Option ID :- 1518,
. T has two Jordan blocks.
THIASSARS ! |
Option ID :- 1519,

T has four Jordan blocks.

T & R SféA sl g
Option ID :- 1520,




Question ID:- 367

UNIT -1

Let 2 =VU;_, (i,i + 1)  Rand f: 12 — R be a differentiable function
such that f'(x) = 0 for all x € 2 and let g: R — R be any function.

Which of the following statements are true?

AFTE 0 =U, (i,i+ 1) c RTYT £:0 » R U W1 3qHa19 B g,
T x e nF T F(x) = 0 BN AR F g: R - RDIS *F Ba 2
A AY P AqaaTd e ?

Options:-
If g is continuous, then (g o f)(£2) is a compact setin R.

o g FAAR, T (g0 £)(2) R HI U Wed I ¢

Option ID :- 1465,
If g is differentiable and g'(x) > 0 for all x € IR, then (g o )(2) has
. brecisely 5 elements.

e g3mdTa e U TN xe R FRTg'(0) >0 BT o (@)
&P 5 HIYd g
Option ID :- 1466,

If g is continuous and surjective, then (g o f)(2) N Q = @.

e g |ad qUT ATBIE R, T (go ()N Q= O T
Option ID :- 1467,

If g is differentiable, then {e*: x € (g o £)(£2)} does not contain any
, hon-empty open interval.

e g JAPTHAR, T (e*:x € (g o /)M A BN Rad faga
SR el g

Option ID :- 1468,
Answer Given:- '

Question ID:- 379

UNIT - 1

Let V be the vector space of polynomials f(X,Y) € R[X, Y] with (total)
degree less than 3. Let T:V — V be the linear transformation given by
a

ax’

Which of the following statements are true?

H & 3 4 $H B @) I TGYS! £(x,Y) € R¥, Y] I Ew
TRV RIAAE 1.V - v e MRF S uRu @ 2 Aufeufia g

AT I FTATa T

Options:-

«The nullity of T is at least 3.

T & = &9 & &7 3 &1, Option ID :- 1513,

« The rank of T is at least 4.

T &t e (rank) =5 & &9 4 21, Option ID :- 1514,

« The rank of T is at least 3.
T &t &ife (rank) 7 @ &9 3 21, Option ID :- 1515,

« Tis invertible.

T =gs=fa &\, Option ID :- 1516,
]



Question ID:- 377

UNIT -1

For a positive integer n > 2, let A be an n X n matrix with entries in R
such that A*° has rank zero. Let 0, denote the n X n matrix with all
entries equal to 0.

Which of the following statements are equivalent to the statement that
A has n linearly independent eigenvectors?

YIS QUIP n > 2 & TR A UGl arel TP n x n 3G 4 T
THR 2 b 4™ B PIfc ) 081

31 agaall § A $H A 59 qadod S YA ¢ [ A B n V@b Wl
3ifiraeires afe g2

Options:-
A"=0,

Option ID :- 1505,
AV =0,

Option ID :- 1506,
A=0,

Option ID :- 1507,
A*=0,

Option ID :- 1508

Answer Given:-

Question ID:- 371
UNIT - 1

Let [x] denote the integer part of x for any real number x. Which of the
following sets have non-zero Lebesgue measure?

5 1 et it aRafas e « & quife aral 3191 bl AU el
%lﬁﬂ A B A Tg=I] BT AT 719 YA 87

Options:-
{x € [1,00):lim,_,[x]" exists}

{x € [1,):lim, . [x]" AT H &}

Option ID :- 1481,
. {x € [1,00):lim,_,[x"] exists}

{x € [1,0):lim, . [x"] HEA@AR)
Option ID :- 1482,

{x € [1, o0):lim,_n[x]" exists}

{x € [1,0):lim,,_n[x]" HETAH T}

Option ID :- 1483,
{x € [1,00):lim,_[1 —x]" exists}

{x € [1,00): lim,,.[1 — x]* SMKA@HT)

Option ID :- 1484
Answer Given:




Question ID:- 374

UNIT -1

Let (X, d) be a finite non-singleton metric space. Which of the following statements are true?

AT o6 (X, d) S R Taear (non-singleton) Fha waf® 1 e § @ &1 & aaac ¥9 87

Options:-
There exists A € X such that 4 is not open in X.

tHSacx 3 x A afRga TR
Option ID :- 1493,
, X is compact.

XUeagl
Option ID :- 1494,
. Xis not connected.

XWEE TR
Option ID :- 1495,
There exists a function f: X — R such that f is not continuous.

I Bls B £: X > Re & 7 9ad el gl .

Option ID :- 1496,
Answer Given:- N

Question ID:- 381

UNIT -1

Let P, be the vector space of real polynomials with degree at most n.
Let (, ) be an inner product on %, with respect to which

{1,x, %xz, ...,%x"] is an orthonormal basis of P,. let f = ¥ a; x', g =
X B: x* € P,. Which of the following statements are true?

A & P, HAFHaH n P I RIS agUal & e FaR €1 ¢, )
Bl P, W 3R OHBe A O FIe (1,x, %%, .., ~x"} P, P
WWW%IHﬁﬁF f=Xia;x', g =Ziﬁ(xi € 7.

A aEl A A PR AT g2

Options:-
(f,9) = X (iDa,B; defines one such inner product, but there is
. another such inner product.

(f,9) = % (ia,p, Teb TV iR UGl bl IRHIMG BT 8
T 3R i ffcR OB g

Option ID :- 1521,

. (f.9) = Zi (iDa,B;

Option ID :- 1522,

(f, g) = X; (i")?%a,p, defines one such inner product, but there is
. another such inner product.

,9) = X (i2a,p, U T iR TUFGA B GRHIRG HXadl 8
gﬁﬁ@éﬁtm IR UFH g |
Option ID :- 1523,

(f,9) = Z: (iD%a;B;

Option ID :- 1524,



Question ID:- 378

UNIT -1

Let U and V be the subspaces of R? defined by

X
u ={(y)ER3|2x+3y+4z=0],
z

X
4 ={(y)E]R3|x+2y+52=0}.
z

Which of the following statements are true?

A & vau v, R & Feraq afafia Sueafeat @

X
U ={(y)enl’|2x+3y+4z=0},

v ={é)ek’|x+2y+5z=0}.
g AP ATA T ?

Options:-
There exists an invertible linear transformation T: R? — R?® such that
LTy =Vv.

T G WS TR T:R* - R & foraa g
T(U) =V &l '
Option ID :- 1509,
There does not exist any invertible linear transformation T: R* — R?
. suchthatT(V) =U.

TS A@H TR T: R? - R @ forass fag
T(V)=Urel
Option ID :- 1510,
There exists a linear transformation T: R* - R2 such that
T(U) nV # {0} and the characteristic polynomial of T is not the
. product of linear polynomials with real coefficients.

T i WS YR T:R? > R® B TW) NV = (0TI TH
%mgmwwmwwmwmw
|

Option ID :- 1511,
There exists a linear transformation 7: R* —» R3 such that T(U) = V

. and the characteristic polynomial of T vanishes at 1.

T $Is AP SRV T:R? - R* & b o oy =v g aur
fdg 1 R 1 1 fhiaaiie sgus I & & 3

Option ID :- 1512.



Question ID:- 366

UNIT -1

What is the largest positive real number & such that whenever

|x — y| < 8, we have |cosx — cosy| < V2?

U HewH YFTeTe ardfdd TBT & B 91 8 b ofd Hi
Ix — y| < & I 8, T9 |cosx — cosy| < V2 gare?

Options:-

V2

Option iD :- 1461,
. 3/2

Option IE;:- 1462,
. m/2

Option I[; - 1463,

Option ID :- 1464,
Answer Given:- Not Attempted

Question ID:- 375

UNIT -1

Let A be an n X n matrix with entries in R such that A and A? are of the
same rank. Consider the linear transformation T: R® — R™ defined by
T(v) = Av for all v € R". Which of the following statements are true?

A 5 R 9 UG a1 B n x n INE AT IPR ¢ b 4T 42
T 8 DI (rank) P &1 I@P TR T:R" - R* R AR HI & e
T(v) = AvgRT Gt v € R* & g afevifa g1

FAAd P AT Td R ?

Options:-
The kernels of T and T o T are the same.

T @4 ToT Pl BT (kernels) RIS gl
Option ID :- 1497, '
The kernels of T and T o T are of equal dimension.

TT ToT 3 ARG s1aR fqmiaf 31 1
Option ID :- 1498,
. A must be invertible.

A A

Option ID :- 1499,
I, + A must be invertible, where I,, denotes the n X n identity
. matrix.

1, + A SISHHUNG, §8T 1, n x n A AR Bl FEd $Xai g1
Option ID :- 1500

’




Question ID:- 369

UNIT -1

Leta,b € R such that a < b, and let f: (a, b) — R be a continuous
function. Which of the following statements are true?

A abeRIUa < bl AR £: (a, b) » RUB Gad B g, dl
A A Y D9 Y g0 Id &2

Options:-
If f is uniformly continuous then there exista > 0and g > 0
satisfying |f(x) — f(Y)| < a|x — y| + B,forall x,yin (a, b).

e £ UH-THMT: Jad A g a9 W a > 0T g > 0 faemF
\_Iﬁ(a, b)ﬂx,y%ﬂ‘-ﬂﬂﬁ%ﬁﬂl{
IF(0) — fFO)] < alx — y| + B, Bl UTE B &

Option ID :- 1473,
For every c,d such that [c, d] < (a, b), if f restricted to [c, d] is
uniformly continuous then f is uniformly continuous.

i YAD c,d foRId R [, d1 < (a. b) 8. BT £ BT [c, d] R
Uiy UH-GHMG: §dd 8, A £ Uh-GHMd: Jad ¢
Option ID :- 1474,
If f is strictly increasing and bounded then f is uniformly continuous.

4 £ a1 98 aYT RS 8 09 £ UH-GHMd: Jad g

Option ID :- 1475,
If £ is uniformly continuous then it maps Cauchy sequences into
, convergent sequences.

i¢ f UH-JHMG; el ¢ 79 I8 DI SIehl B AR SRl
# ufafafa sxar 21

Option ID :- 1476,

WE £ . a2l o« e



Question ID:- 373

UNIT -1

Consider the function f: R? — R defined by

fxy) = (x —y)zsinx = ifx+y

0 ifx=y.

Which of the following statements are true?

ﬁﬂﬁHQﬁﬂTﬁﬂtﬁaﬁﬂm —»R‘Wﬁﬁﬂﬂﬂﬁﬂ{

1
s 2¢j lea =
fxy) = Sl M=y s
0 g x =y.

A JaaA Ad T ATl © ?

Options:-
f is continuous at (0,0).

fég (0.0) R 7 wad |
Option ID :- 1489,
The partial derivative f, does not exist at (0,0).

f3g (0,0) W 21 3rapaet Rk 7 B
Option ID :- 1490,
., The partial derivative f.. is continuous at (0,0).

iR sapad £, f8g (0,0) W Fad g

Option ID :- 1491,
f is differentiable at (0,0).

fdg (0,0) W £ 3aHaIA B
Option ID :- 1492.




Question ID:- 382

UNIT -1

On the complex vector space C'°° with standard basis {e,,,, ..., €100}
consider the bilinear form B(x,y) = X;x; ¥;, where x; and y; are the
coefficients of e; in x and y respectively. Which of the following

statements are true?

TS YR {e,, e,, ..., 100} A TR T FHEP ¢1o° R fgupuriy
T B(x,y) = X, x, i, T [GGR X, Tl x, T y, FHL: x T y &
U e, T FRRIRET 7 S &1 HA 9 87

Options:-
. B is nondegenerate.

BIUYK® |
Option ID :- 1525,
Restriction of B to all nonzero subspaces is nondegenerate.

it YRR STl W B b Hfady SN gl

Option ID :- 1526,
There is a 51 dimensional subspace W of C*°° such that the
. restriction B: W X W — C is the zero map.

€100 &) Ua 51 - farta Iueal w ST UeR A § & wfdey
B:W x W — € Y "fafe= g1

Option ID :- 1527,
There is a 49 dimensional subspace W of €1°° such that the

restriction B: W X W — C is the zero map.

100 B T 49-farfia Iuaul w U USR A B fob fersiy
B:W x W - C AT g

Option ID :- 1528
Answer Given:- |

Question ID:- 365

UNIT -1

Which of the given sequences (a,,) satisfy the following identity?

limsup a,, = —liminf a,
R TT Al (a,) A A B 4 7 Bl e Bl & ?
limsup a,, = —liminf a,
Options:-
., @, =1/nforalln
a,=1/n i n %ﬁﬂ;’

Option ID :- 1457,
a, = (—1)"(1 +1/n)foralln

a, = (1)1 + 1/n) f n F T

Option ID :- 1458,
a,=1 +(—_n”—foralln

a, =1+(—_;—)ﬂ E‘l-ﬁn$ﬁﬂl

Option ID :- 1459,
(a,,) is an enumeration of all rational numbers in (—1,1)

3P (a,) W (—1,1) B T ufe Go137! BT UbebT0H §

Option ID :- 1460,




Question ID:- 370

UNIT - 1

For a > 0, define
142+ ...4n®

an na+1

What is the value of lim,,_, ,a,?

a > 0 forg Fwaq uftfig &t
14+2%4+..+n
%:—rlr

lim,, .2, PTAF IR ?

Options:-

«The limit does not exist.

T dr @ sifRr g 2 1, Option ID :- 1477,
1

. a?:1 ,Option ID :- 1478,
1

. a+l , Option ID :- 1479,
1

al+a+l

. , Option ID :- 1480.

Answer Given::

Question ID:- 372

UNIT -1

Consider the function f: R? - R defined by
1 1
fx,y)=x3ys  (x,y €R).

Which of the following statements are true?
fArraa afeRT wee £ R2 5 R B FF

fx,y) =x§y§ (x.y € R).
T aFaai daFad aw & 2

Options:-

The directional derivative of f exists at (0,0) in some direction

£ ®119g (0,0) W & fazn A Rp-sradverel s 1
Option ID :- 1485, '
The partial derivative f, does not exist at (0,0)

A5 S@aHad £, (0,0) W URHIRT 7T B
Option ID :- 1486, '
. f is continuous at (0,0)

RGO Rruaaz |
Option ID :- 1487,
f is not differentiable at (0,0)

{4 (0,0) R f aHeg AT 21
Option ID :- 1488,



s ——— e ——————
Question ID:- 376

UNIT -1

For a positive integer n = 2, let M,,(IR) denote the vector space of n X n
matrices with entries in R. Which of the following statements are true?

ft ye et QUi n > 2 & R AF G R A ufafdaiat nxn
3fregg! @ Sfe=-wmf &t M, (R) ¥ e fear s g |

A gl A A P A 9§ ?

Options:-
The vector space M,,(IR) can be expressed as the union of a finite
. collection of its proper subspaces.

Hﬁwmﬁu (R) Pl 35 I Iugaidal & aRkfa doa &
i & w5 N e (a1 ol IS 2 |
Option ID :- 1501,
Let A be an element of M, (R). Then, for any real number x and
€ > 0, there exists a real number y € (x — &, x + £) such that
. det(yI +A)+#0.
A B M, (R) 1T 34q9d 91| qd, i off aRafas d@w=m « aun
£>0 *ﬁiﬁaﬂﬁmmy € (x —s,x+s)$¥lﬂ$ﬁ%ﬁ7
det(yl + A) # 0.
Option ID :- 1502,
Suppose A and B are two elements of M, (R) such that their

characteristic polynomials are equal. If A = C? for some C € M, (R),
then B = D? for some D € M, (R).

HH & AT BTA TSR T M, (R) & & 3d0qd ¢ [ 37
a{ﬁlﬁ&fﬁﬁiagqaw?mﬁMCEM R) dfT 4=c?
g1 dd il D e M, (R) & fIT B = D2 B I

Option ID :- 1503,
For any subspace W of M,, (IR), there exists a linear transformation
T: M, (R) = M, (R) with W as its image.

M, (R) & @f Suwnl® & w & gt #13 Qs Fqiawor
T:M,(R) - M, (R) & forga®! ufafsa w g1

Option ID :- 1504,




Question ID:- 387

UNIT -2

Let a, b be positive integers with a > b and a + b = 24. Suppose that
the following congruences have a common integer solution:

2x = 3a (mod 5), x = 4b (mod 5).

Which of the following statements are true?

T fF o, b WIS QUG TR a> b T a+b =24 I TH b

T gt wwarsl &1 Svafts qufe ga -
2x = 3a (mod 5), x = 4b (mod 5).
AT AR s A 8a§ ?
Options:-

.10<a-b<20.
Option ID :- 1545,

. 3b>a>2b ,
Option ID :- 1546,
a > 3b.

Option ID :- 1547,
. a— bisdivisible by 5.

58a—bYSTE |
Option ID :- 1548,

Answer Given:.- @ — b is divisible by 5.

5Ta—bHSIT |

Question ID:- 388

UNIT -2

Consider the function f(n) = n® — 2n? + n, where n is a positive
integer.

Which of the following statements are true?

BT f(n) = n® — 2n* +n T8I n U YIS UITa g, Tfog
AP AT T € ?

Options:-
For every positive integer k, there exists a positive integer n such that
. f(n)is divisible by 2*.

B YAIGTE QU & & FTY IS eFIeTd QUi n ST VDR &
& 2¢ q fm) ST B

Option ID :- 1549,
f(n) is even for every integer n > 20.

W qufd n > 20 F T f(n) TG

Option ID :- 1550,
. For every integer n > 20, either f(n) is odd or f(n) is divisible by 4.

WG n > 20 F T ) TARATWI A4 I Usa B
Option ID :- 1551,
, Forevery odd integer n > 21, f(n) is divisible by 64.

R AW Ui n > 21 W Fn) 64 A UG R
Option ID :- 1552,




R
Question ID:- 396

UNIT - 2

Let 4 = Z[X]/(X? + X + 1,X? + 2X2 + 2X + 6).

Which of the following statements are true?

AP A = Z[X]/(X? + X + 1,X? + 2X% + 2X + 6).
A aaal A P ATI € ?

Options:-
.A is an integral domain.
A U quifehra wid & 1, Option ID :- 1581,

. A is a finite ring.
A U gRfifa a=a @ 1, Option ID :- 1582,

. Ais afield.
A T & (field) & 1, Option ID :- 1583,

« A is a product of two rings.
A &} g4 T UG & 1 . Otion ID :- 1584,

Question ID:- 395

UNIT - 2

Which of the following statements are necessarily true regarding a group G of order 2022?
r=y gaaedl § @ 319 @ FE (order) 2022 & g 6 & forg sifarda: 9@ &2

Options:-
Let g be an element of odd order in G and s, the permutation of G
given by s, (x) = gx for x € G. Then s, is an even permutation.

AH & ¢ A g U qun Hife F1 3/aqd § aY1 6 &1 U GH HHIY
sg%ﬁlgsg(x) =gx,x€G ﬂqﬁqﬁﬁaﬂaalﬂﬁsg Uh IH
g gl .

Option ID :- 1577,
The set H = {g € G | order(g) is odd} is a normal subgroup of G.

g H={g€G | Pife(order)(g) TauH %}HH:&'G DI
TR JUHE B
Option ID :- 1578,

G has a normal subgroup of index 337.

G & fOTU GaS (index) 337 F1 T T IUHE B

Option ID :- 1579,
G has only 2 normal subgroups.

G & Had QT JIUHE B

Option ID :- 1580,




Question |D:- 383

UNIT - 2

For a bounded open connected subset 0 of C, let f:2-C be
holomorphic. Let (z,) be a sequence of distinct complex numbers in

converging to z,. If f(z;) = 0 for all k > 1 then which of the following
statements are necessarily true?

¢ ¥ iRe fagd deg 2FRWr0-cH  Damihe
A | 7 (2,) TRERS A= afmyy gl 31 IIHA T W oz, H

ATERA MBI AR k> 1 FRU  f(z,) = 0 B q9 1 ol A A
B Y sfada: va 22

Options:-
. If f is nonzero, then z, € aN.

IR £ AR E, T z, € o0,
Option ID :- 1529,

There exists r > 0 such that f(z) = 0 for every z € 0 satisfying
Llz—z =

Wir>0 Eﬂmgﬁﬂz—zd srﬁﬁgﬁmmﬁuﬁ?@_ze 0 gﬁﬁ’m f.(z)=0 gl

Option ID :- 1530,
If z € 12, there exists ¥ > O such that f(z) =0on |z — z,| = 7.

U 2, eNRATH r >0 THUBR I |z — 2,] = r R f(2) = 01

Option ID :- 1531,
. %€ an.

Option ID :- 1532.
Answer Give... ..

Question ID:- 385

UNIT - 2

Let f be an entire function such that f(2)? + f'(z)? = 1. Consider the
following sets

X={zf'(2)=0} Y={zf"(+f(z)=0}

Which of the following statements are true?

TP U1 YaAAaN® B £ i R RIT £(2)2 + £ (2)? =181
1 gl R daR Y

X={z:f(z)=0), ¥Y=1{zf"2)+f(z) =0}
A geqaal # Y P A TA &7

Options:-
Either X or Y has a limit point.

qrdl x Ay & i G &g §1

Option ID :- 1537,

. If Y has a limit point, then f' is constant.

I v 1 P I g 8, T 1 1AM 3R B

Option ID :- 1538,
. fXhasa limit point, then f is constant.

afe x 1 HIg G f9g 8 79 £ B AF 3R B '

Option ID :- 1539,
f(z) €{1,—-1}forall z € C.

TfizecFHF W r(2) € (1,-1}.

Option ID :- 1540,
Answer Given:-

'




L —————————————————————SSSSSEEEIEEEEESSSEE

Question ID:- 386

UNIT -2

let U be a bounded open set of C containing 0. Let f:U — U be
holomorphic with f(0) = 0. For n €N, let f" denote the composition
of f done n times, that is,

fr=feo-eof
n times

while ' denotes the derivative of f.

Which of the following statements are true?

& a1 uRag g 9g=a U diolg ot 0 e ¢ $i wfAfed Sar 81 W
% F(0) =0 Y f:U » U AAHTPH g1 7H & neN FRTn TR
HUIoH H TR~ TR I gl § 3rdf

fr=foof

Vel £ gl W £ BT HaHha gl
A daal A A PT AT &2

Options:-

LU = on”

Option ID :- 1541,

. freu

Option ID :- 1542,

. The sequence ((f'(0))"),, is bounded

3B ((f(O)"), TG R
Option ID :- 1543,
AOES!

Option ID :- 1544'

Answer Given:-

Question ID:- 398

UNIT -2

Let X c RS be given the subspace topology. Which of the following
statements are correct?

%gsmmmmﬁ@aﬂmﬁsﬁﬂaﬁaﬂﬂﬁmﬁ
?

Options:-
If X is finite, then every function f: X — R is continuous.

g x uRifd B, 99 X % £:X - R Tad gl

Option ID :- 1589,
. If every function f: X — R is continuous, then X is finite.

e LB f: X - R Jad 8, a9 x TREfa 21
Option ID :- 1590,
. If X is compact and infinite, then X is uncountable.

qfe x Tgd aul 3Fd 8, a9 X AU B '

Option ID :- 1591,
If X is connected and has at least two elements, then X is
uncountable.

i x Yag B, U IS HH Y $H 2 3TUd ¢, 99 X SR 2

Option ID :- 1592,
Answer Given:- '




Question ID:- 397

UNIT - 2

Let p be a prime number and let l!-‘_p denote an algebraic closure of the
field F,. We define

§={F<SF,|[F:F,] <o}

Which of the following statements are true?

TR s p U HIST GO & U A 6 8 F, F1 ol YRS F, § |
H IR e §
§={F SF, | [F:F,] < }.

7 qaae A A P AT ?

Options:-
. & is an uncountable set.

S U VA T §
Option ID :- 1585,
§ is a countable set.

5 U UG T §
Option ID :- 1586,

For every positive integer n > 1, there exists a unique field F € § such
that[F:F,] = n.

R YAIHS QUG n > 1 & U TS AfgA &3 F € S TUIPR &
& [F:F,] =n.

Option ID :- 1587,

. Given any two fields F,, F, € §, either F;, S F,or F, © F;.

PN F, F,es dRC T F, cF,TF,cF,

Option ID :- 1588,

r

Question ID:- 389

UNIT -2

Which of the following are class equations for a finite group?

et b oft uRf¥e wgE & forg arf wfteor (class equations) #7

Options:-

«1+3+3+3+3+13+13=39 , Option ID :- 1553,
o 1414242+2424242=14 , Option ID :- 1554,
« 1+3+3+747=21, Option ID :- 1555,

« 1#1+1+2+4545=15 , Option IN :- 1556.
Answer Givr



Question ID:- 384

UNIT - 2

For an open subset {2 of C such that 0 € £, which of the following
statements are true?

¢ & fafdea Suag=g 0 fRd o e 0 @),
AF Rl A P A TA B?

Options:-
. {e%:z € 2} is an open subset of C.
{e*:z € 0} C 1 fagd IUTH=A 3|
Option ID :- 1533,

{|e*|: z € 2} is an open subset of R.

{le*|:z € 0} R I fagd Iuwg=ARI
Option ID :- 1534,
, {sinz:z € N} is an open subset of C.

{sinz: z € N} € F fagd ITTH=A g

Option ID :- 1535,
. {Isinz|: z € 2} is an open subset of R.

{Isinz|: z € N} R &I [d9d IuggA g
Option ID :- 1536,
Answer Given:- Not Attempted

Question ID:- 399

UNIT - 2

Let R denote the set of real numbers with euclidean topology. Let R,
denote the space of real numbers with lower limit topology. Recall that a
basis of open sets for R, is given by intervals of the form [a, b) for all real
numbers a, b.

Which of the following statements are correct?

A & R oy ® gfaasia wifufd § arafas demaelt &1 aq=g g1 a9
& R, e i wifRufa arch arafas demet &t aaf &1 el $ar gl
RT3 b gl aRafad Weal o, b AT R, S A Gieadl 1 3MUR
Yl [a, b) & GRI & o 1

%1 gaael ¥ B I T T2

Options:-
If X is a nonempty connected subspace of R; then X contains only one
. element.

e x R, &1 G G8& U9 8, dl X T Had TP 34aqd g

Option ID :- 1593, '
R, contains a countable dense subset.

R, # U TUFT o SU9EEA Bl
Option ID :- 1594,
. Any open cover of R has a countable subcover.

R & &t +fi faga smave &1 U@ UM JUIRU B |

Option ID :- 1595,

. Any countable open cover of R has a finite subcover.

R & fodt o}t g faga anmaves o1 dis IREHT e g1

Option ID :- 1596,
Answer Given:- Not Attempted



Question ID:- 423

UNIT -3

Let P, = (x;,y,) and P, = (x,¥,) be two points on the xy-plane with
x, different from x, and y; > y,.

Consider a curve C ={z: z(x,) = P, z(x,) = P,}. Suppose that a
particle is sliding down along the curve C from the point P, to P, under the
influence of gravity. Let T be the time taken to reach point P, and g
denote the gravitational constant.

Which of the following statements are true?

qﬁ& P, = (x,,y,) YT P. (x2:3’z)ﬁ§xyaaﬂaﬁ§gaﬁx1
qul x, A 8 atny1>y2§|
TS aHC =z : z(xl) }='1,z(x%)5 P,} R AR &%| A fob T S0l

aﬁ%ﬂ;% % mnaﬁfﬂa‘wm%%mﬁ%ﬁgp
GG T G QT € A TRedy RRIS § |
A qRel A PTIATIE ? ’
Options:-
-

Option ID :- 1689,
_ J-xz!1+(= (1'))2

2gz(x)

Option ID :- 1690,

T is minimized when C is a straight line.

O ¢ WA @, A6 T FAaH g
Option ID :- 1691,

The minimizer of T cannot be a straight line.

T P FATHHRS T 3G g1 81 Gebell 5

Option ID :- 1692,
Answer Given:- Not Attempted




Question ID:- 417

UNIT -3
Consider a = 1_+2\/_§ andg = 1_7'15 Define a sequence of numbers F, as
follows:
an _ ﬂn
E = =
A Py forn=1,2,...

Let p: R — R be a polynomial of degree at most 2 such that
p(l) . Flr p(a) = FJ! p(s) = FS'
Which of the following statements are TRUE?

TS o =225 qur g — 225 gomall 31 vt £, ) Fwtaq
ofeTi e

F,,=“::g" n=12,..%Rw

A fF p:R - RIG TSR A 3B IR 2 Fragua 2 o
p()=F, pB3)=F, p@B)=F.

Fr e A PR AT e ?

Options:-

F,=F,_y+F, ,forn>3

n>3&RUE =F_,+F,_,

Option ID :- 1665,

p(M) =13
Option ID :- 1666,

F,=F,_,+2F, ,forn>5
n>5&RUE =F,_, +2F,_,
Option ID :- 1667,

p(N) =10

Option ID :- 1668
Answer Given:-

Question ID:- 415

UNIT -3

Let u be a solution of the following PDE

w+xu, = 0,
u(x,0)

e*

Which of the following statements are true?

AF & =T PDE BIEAR |
u,+xu, = 0,
u(x,0) = e~
A A I I T
Options:-
L u@D=et
Option ID :- 1657,
. u(1,1/2) =1.

Option ID :- 1658,
L u(=21)=e2
Option ID :- 1659,
L u(=21) =e"2 ,

Option ID :- 1660,
Answer Given:- N(




o —————— NSNS

Question ID:- 416

UNIT -3
Let u: R? — R satisfy Au = 0. Define v(x) = u(Mx), where M is the

0 -1 0
M =(1 0 0)
0 0 1

Which of the following statements are necessarily true?

A fF wRP >R, Au=0 @H@ngl v(x) = u(Mx),

3 X 3 matrix

TR Y Olel M T 3 x 3 3108 &
0 -1 0
M=(1 0 0)|
0 0 1
o gaael 7 A P9 e 9 g ?
Options:-
LAv=0
Option ID :- 1661,
. Av=v

Option ID :- 1662,

. div(M'MVv) =0 )

Option ID :- 1663,
div(M*MVv) = v

Option ID :- 1664,
Answer Given:- Not Attempted

Question ID:- 419

UNIT -3

Let X = {u € €*[0,1] : u(0) = u(1) = 0}. Let I: X — R be defined as
1
I(u) = j e ' ® dt, forallu € X.
0

LetM = suprXI[f] and m = infee I[f].

Which of the following statements are true?

AP X = (ue c[0,1] : u(0) = u(1) =0}, AR & 1. X - RBI
foraq uRHiia v ®

1
I(w) = f e'®% g Tty e x B oW
0

A B M = sup,, [[f] AU m = infre I[f].
ATl AP A TAE ?

Options:-
M=1m=0.
Option ID :- 1673,
L 1=M>m>0.
Option ID :- 1674, '
. M is attained.

MU R
Option ID :- 1675,
, m is attained.

m U gl

Option ID :- 1676,
Answer Given:- Not Attempted




Question ID:- 422

UNIT -3

Let g be the solution of the Volterra type integral equation
5
g =1 +j (s—t)g(t)dt; foralls=0.
1]

What are the possible values of g(1)?

nﬁﬁ?gmmaaﬁm@amﬂmmaﬁ%
g(s) =1+f(s—t)g(t)dt; gt s > 0 w iU

g() FPAAA G ?

Options:-
. 2e |

Option ID :- 1685,
1

e—-
e

Option ID :- 1686,
e+=
e

Option ID :- 1687,
2

Option ID :- 1688,
Answer Given:- Not Attempted

Question ID:- 418

UNIT -3

Consider the ODE x = f(t, x) in R, for a smooth function f.
Consider a general second order Runge-Kutta formula of the form
x(t + h) = x(t) + wyhf (t,x) + wphf(t + ah,x + Bhf) + o(h®).

Which of the following choices of (wy, w,, @, B) are correct?

R ¥ U SR e G (ODE) % = £(t, x) g, 5@l £ Th
%WW%IWW%WW%%@—@TQ@WW
|

x(t + h) = x(t) + wyhf(t,x) + wyhf(t + ah,x + Bhf) + o(h®).
o fapedl A DI TG (wy, wy,a, f) P [T HEI 82

Options:-

(.4 1)

Option ID :- 1669,
1.1
) G131)
Option ID :- 1670,
1322
(I'Z'E'E)
Option ID :- 1671,
(0,1,1,1)

Option ID :- 1672,
Answer Given:- Not Attempted




Question ID:- 414

UNIT -3

Consider the two following initial value problems:

I yw=ys () Y& =-y5
y(@0)= 0. y(0) = 0.

Which of the following statements are true?

{7 <1 IR AF garel )R faaR #%:
N Y@= y5 1) Y©=-y5
y(©)= 0. y(0) = 0.
I qaal A A DT AT g2
Options:-

«/ is uniquely solvable.

1 Stfgaa: mrefra 21, Option ID :- 1653,

« Il is uniquely solvable.

Il sigraa: srusig &1, Option ID :- 1654,

« I has multiple solutions.

1% agadga &, Option ID :- 1655,

« Il has multiple solutions.

& agadga§ , Option ID :- 1656,
Answer Given:-



Question ID:- 413

UNIT -3

Consider the linear system y' = Ay + h where

4= 2) man=(ls)

Suppose y(t) is a solution such that

Iim@=d€]ﬂ2.

t—oo

What is the value of d?

@EH Ty’ = Ay + h R faaR X 7@

-G L) wan- @I

qHF y(r) T 8 § foraes g

Option ID :- 1650,

3
5

Option ID :- 1651,

Option ID :- 1652,
Answer Given:-



Question ID:- 412

UNIT -3

Let A € M, (R) be skew-symmetric and let x: [0, o) — R? be a solution
of

x'(t) = Ax(t),forall t € (0, ).

Which of the following statements are true?

AH P A€ My(R) fawH afid 3iegg € auT x: [0, ) —» R? A &1

G

X'(t) = Ax(t), G t € (0,00) P AT |
A A AP A TA G ?
Options:-

. I x(®) I=Il x(0) |, for all t € (0, o).

Tt ¢ € (0,0) P AT I x () =Nl x(0) I

Option ID :- 1645,
For some a € R*\{0}, ll x(¢) — a ll=Il x(0) —a ||, for all t € (0, ).

FS a € R*\{0} & T, | x(t) —a =1l x(0) — a | T}t ¢ € (0, ) F T |

Option ID :- 1646,
x(t) — x(0) € imA, forall t € (0, ).

T4t ¢ € (0,00) b AT x(2) — x(0) € imA
Option ID :- 1647, '
lim,_ . x(t) exists.

lim,_.., x(t) BT 34 &Td &

Option ID :- 1648, '
Answer Given:- -




Question ID:- 420

UNIT -3

If y(t) is a stationary function of

1
Iy = f (1-x3)('Y2dx, y(~1) = 1,y(1) = 1
-1

1
f y?=1.
-1

Which of the following statements are true?

subject to

e yo) FA T RR B

1
Jdbvl = f (1-x*)()dx, y(-1)=1Ly(1) =1

9 ufody & A g f
[
fAdlsR TR aa
Options:-
LYy is unique.

y g gl
Option ID :- 1677,
y is always a polynomial of even order.
y a1 99 Bife HT96E 2
Option ID :- 1678,

y is always a polynomial of odd order.

y a1 favd $ife 1 9gue 31
Option ID :- 1679,
. Nosuch y exists.

TRy Tl

Option ID :- 1680,
Answer Given:- Not Attempted




e e R R O R EEREREE——————
Question ID:- 421

UNIT -3

Consider the following system of integral equations
X
@,(x) =sinx +f @, (t)dt,
0

@2(x) =1-—cosx —f @, (t)dt.
o

Which of the following statements are true?

FHIGT G & e a9 W AR &Y
@,(x) =sinx+ va% (t)dt,

@2(x) =1-—cosx— fx:pl (t)dt.
Tl AP AT ?

Options:-
¢, vanishes at atmost countably many points.

o, D Y S TUrT gl W 3r & w2
Option ID :- 1681,
¢, vanishes at uncountably many points.
o, STV Rt R S &) Wi 21
Option ID :- 1682,
@2 vanishes at atmost countably many points.

o, 3 B 3l T Rl w3 @ S 2
Option ID :- 1683,
. vanishes at uncountably many points.

@, mﬁgﬂm%ﬁm%'

Option ID :- 1684,
Answer Given:- Not Attempted

Subject : ST C UNIT -4

)

Question ID:- 453

UNIT - 4

Suppose Xj,...,X, are independent and identically distributed random
variables from the Normal distribution with mean 8 and known variance g2. If
the prior distribution of 8 is Normal with mean 4 and variance 72, then which
of the following statements are correct?

A % X,, ..., X, TR st A Q @ au1 9 q9e: ST aefse
TR oM o A1 o 1 31 WeRw 02 31 Ak o ud de v 2
s HIE 41 T TR 2 R 79 e By A Y I A e 32

Options:-

-With respect to the squared error loss function, Bayes estimator is the mean of the posterior
distribution.

afife 3fe @1fy wer & amdter, a1 smeRer, IR UTfdca sie=t &1 \red &1, Option ID :- 1809,

« With respect to the squared error loss function, Bayes estimator is the median of the posterior
distribution.

afife afe iy e & amitar, 31 smmeperas, IR wifderar a1 Y mifera &1, Option ID :- 1810,

« With respect to the absolute error loss function, Bayes estimator is the median of the posterior
distribution.

ﬁﬁmaﬁaﬁm#aﬁaﬁam,muﬁmmﬁmﬂmm, Option ID :- 1811,

- With respect to the absolute error loss function, Bayes estimator is the mean of the posterior

distribution.

ﬁﬁaaﬁgﬁm%m&mﬂam,mmﬁma‘amm%u , Option ID :- 1812,
Answer Given:- Not Attempted




Question ID:- 459
Consider the hierarchical single linkage agglomerative clustering algorithm for three points X=(1,0), Y=

(0,2), Z=(3,3), and the squared Euclidean distance matrix. The clustering algorithm starts with three
clusters. Then which of the following statements are correct.

@ feigaif X=(1,0), Y=(0,2), Z=(3,3) a1 afifa gfRrdia gt smege & g wekeaar-FR, vaa-au T=fds
Tea Fe faf R AR | 1w wed fRfY &= gt @ sy gidt g1 qa P syt A d sl wdft 8
Options:-

.At the first step, after combining two nearest clusters, the single linkage distance between the two
newly formed clusters is 10.

wuy =01 F, & wiiaaw Test &t AeR & a5, T3 a9 3 st & 9 gw-du-g@ 10 g1, Option ID :- 1833,

. At the first step, X and Y are merged to form a new cluster.

TN TRUT F, 74971 5 991 & forg X aun Y & st €1, Option ID :- 1834,

. At the first step, after combining two nearest clusters, the single linkage distance between the two
newly formed clusters is 13.

WY TRUT §, &t Tfiua Test @t A & arg, 3 a9 3 st & i ga-du-g@t 13 g1, Option ID :- 1835,

. At the first step, X and Z are merged to form a new cluster.
WUH TROT § 41 T3 a1 & forg, X @u1 Z frer sid &, Option ID :- 1836,

Answer Given:- Not Attempted

Question ID:- 455

UNIT - 4

X 0 1 p 0
Let (Y) ~N, (0), (p 1 0) , where |p| < 1. Which of the
Z 0 0 0 1

following are TRUE?

X 0 1 p O
Hﬁﬁi(y)wg((o), (p 1 0)),G|Ts’llp|<1. A sy A G DA

Z 0/ \0 0 1

A A §?

Options:-
Cor(X?,Y?) = p°.
Option ID :- 1817,
Cor(X2,Y) =0.
Option ID :- 1818,
. Cor(X%,Z2*) =0.
Option ID :- 1819,
. Cor(X?, Y% + Z%) = p*.

Option ID :- 1820,
Answer Given:- Not Attempted




Question ID:- 454

UNIT - 4

Consider the multiple linear regression model

Y, = Bixiy + -, +B,x;p + €, With E(€;) = 0, Cov(g;, €,) = 0,if i # k and
Var(e,)) = a?,fori,k =1,...,n.

If ¥, is the least squares fit of y; and &, is the corresponding estimated
residual for i = 1, ..., n, then which of the following statements are always
correct?

71 s sgamay aisa R R &Y
Yi=Bixiy + -, HBpxip + € @WﬂE(ei) =0, Cov(e;,€) =0,
afe i # kAU Var(e) = 0%, i,k =1,..,n. S T |

e y, &1 Fa @l ‘e 5, 3 aWT i = 1., n S AT, U7 2l
IARC ¢ 8, 79 i FUI A AP uea adt 22

Options:-
L, =0and X, 5E = 0.

E.-é- =0?|‘"Z.~37.€=0-

Option ID :- 1813,
Zix;&=0; forall j=1,..,p.

wlj=1,.p BT, x,6 =0
Option ID :- 1814,
¥.&=0and Xix,&=0; forall j=1,..,p.

Wl j=1,. pHRUT g =0auyE, x,=0.
Option ID :- 1815,
L JE=0.

Option ID :- 1816,
Answer Given:- Not Attempted

Question ID:- 445

UNIT - 4

Let X be a random variable whose distribution is symmetric about —2.
Which of the following are true?

m%xwmm%ﬁwm—ztmmﬁﬁl
A sasma

Options:-
If X is discrete and P(X = —2) = 2, then P(X > —2) = 1/6.

A X FFAT AU P(X = —2) =2 §, A P(X > -2)=1/6

3 ’
Option ID :- 1777,

If X i discrete and P(X = —2) = 3, then P(X > —2) = 1/2.

i X TR T P(X = ~2) = 13,09 P(X > ~2) = 172
Option ID :- 1778, '

If X is absolutely continuous, then P(X >-2)=0.

afe x FRAe: §aa 8, a9 Px > —2) = 0
Option ID :- 1779, '
If X is absolutely continuous, then P(X>-2)=1/2.

afé x PRI 990 3, 70 P(x > —2) = 1,2

Option ID :- 1780, '
Answer Given:- Not Attempted




Question ID:- 448

UNIT - 4

Let {X;: i = 1} be a sequence of independent and identically distributed
Bernoulli random variables with P(X; = 1) =p € (0,1). Which of the
following sequences of estimators are consistentforpas n — oo?

A P (x,: i > 1) WA a1 GduT FHFG: sfed el aefese = € wel
P(X, = 1) = p € (0,1). 3baD] & [ 3IHHI AU DH W p P oW Tra

, n — oo?

Options:-
o x:nz1}

Option ID :- 1789,
{0.5(X, + X,,1): n =1}

Option ID :- 1790,
{i L Xiin> 1}

Option ID :- 1791,
{i i1 X1 Xyt m 2 1}

Option ID :- 1792,
Answer Given:- Not Attempted

Question ID:- 456

UNIT - 4

If the hazard function of a lifetime random variable X is given by

r(x) = %,x € (0, o), indicate the correct options.

I ofia ST gEfSE o x & T e BT (hazard function) B FAE
Y UdHe I &
r(x) = 2, x € (0, ), 1l Gel [ahed BifeT |

1+x2’

Options:-
1

Survival function of the random variable X is S(x) = —,x € (0, »).

1+x2’'
.

Trefess R x $1 Afaoifad Ba & S(x) =, x € (0,0).

Option ID :- 1821,

xl

Survival function of the random variable X is S(x) = —

AEfFH TR X P A GE § S(x) = =, x € (0,0).

22"

x € (0,00).

Option ID :- 1822,

« Survival function of the random variable X cannot be determined from the given information.

&) rd et & AR W X 1 sifasfifEr wew Afla @< dwa 3@ 21, Option ID :- 1823,

« The survival function, density function and distribution function can be determined from the given information.

& S sifeefRET tem, we we e de v R g o g # , Option ID :- 1824,
Answer Given:- Not Attempted




Question ID:- 451

UNIT - 4

Let X;,X,, ..., X, be independent and identically distributed normal random
variables with mean p and variance o%. Suppose (f,6?%) is the maximum
likelihood estimator of (i, a2). Which of the following statements are correct?

Xy, Xy, .., X, 1 A1y U UWRVI o2 911 Wad Yl G991 JAFAG: dfed
UMM URfe W @fodl (2,62) B (u,02) I AASTH JHIQ
3IHad A | A HUFI H A D I Tal 82

Options:-

_1\a2
(n :2)" is a chi-square random variable with (n — 1) degrees of freedom.

S mﬁmm%m(n—l)wmﬁl

Optlon ID :- 1801,
42 is an unbiased estimator of o2.

52§ o2 Bl AR P |
Option ID :- 1802,
. Variance of 62 tends to 0 as n — oo.

O n — oo, G2 B WERUI 0 B 3R Uqd gidl 5
Option ID :- 1803, '

n2s* . ) .
——— is an unbiased estimator of o*.
(ﬂ 1)(n+1)
4 @ .gﬁ'ﬁﬁ'd ,W
(n-1)(n+1) 1)(n+1) % o Pl |

Option ID :- 1804,
Answer Given:- Not Attempted




Question ID:- 450

UNIT - 4

Let X, ..., X1 be a random sample of size 10 from a continuous distribution
with probability density function

e x>0
0, otherwise.

fot) =
6 € R is unknown.

Consider the problem of testing the null hypothesis H,: 8 < 3 against the
alternate hypothesis H,:8 > 3, based on Xj, ..., X;,. Let L(8) denote the
likelihood function and x;) = min(x,, ..., xo)-

Which of the following statements are correct?

A7 & x,, ..., X, 7 Wil 9@ e aral 9ad 9 A 3 aefese
yfoes & e AW 10 ®

e®, x>8

fa(")=[o, 3T,
Tgi 6 € R 3FICA B
Xy, ..., Xy G SR Ibfus URSTH H,: 0 > 3 & e i

GRS H,: 0 < 3 THieu &) T R |ifael 79 & o) dvifdar
Wgﬁlﬂm?ﬂ‘ﬂxm = min(xl,...,xm)% I FA SR A

T &2

Options:-
supy ,L(6) = e'®*® e~ Tisixi if Xy <3

e xyy < 3 sup,,L(6) = e2°*w e~Tiix

Option ID :- 1797,
SUPgsL(6) = 0% e~ Tifi%i, if x ;) > 3

e xy) > 3 ga SUPg,L(8) = e *t) g~ Tizaxi

Option ID :- 1798,
The critical region of the likelihood ratio test of size
a (0 < a < 1), for testing H,, against H,, is given by
1
{1, 1 210) €R®: x5 2 2~ 10 log, (@)

H, & fa&g H, & a0 & 1T T8 o (0 < a < 1) GHIfdan
ST Uiequr &1 Hifae & e I e S 21

{0t x10) € R¥: x5 2 1 10 log, (@)}

O'ption ID :- 1799,
The critical region of the likelihood ratio test of size
a (0 < a < 1), for testing H, against H,, is given by
1
{(xl, s X10) € .'R"’:x(i) >3- . log,(a)}

H, & faEg H, & e & T 986ia (0 < « < 1)d FHIfda
3T TRieu1 1 Hifads & e @ fo o 3

{1 310) €RM: x5 2 3 Llog, (@)

Option ID :- 1800,
Answer Given:- Not Attempted




Question ID:- 446

UNIT - 4

The probability density function of a continuous random variable X is given
by

x>0
otherwise.

e ={5

Let Y = [X], where [X] denotes the largest integer not exceeding X. Which
of the following statements are CORRECT?

Tt Wiaa arefess R x & MRS 99d Her ol e owd o &
o0~ 538

A & v = [x], 9@ [x] ¥ 9 981 Quifes 3fiTd ea € ol x A 3

T P A A AP AP I ?

Options:-
P(Y=2)=0

Option ID :- 1781,
P¥<12)y=1-¢?
Option ID :- 1782,

E() ="

’

Option ID :- 1783,
E(Y) =—

(e-1)

[

Option ID :- 1784,
Answer Given:- Not Attempted

Question ID:- 442

UNIT - 4
Let
rl1 1
55000
11
5-2—000
P=|1111 1
55553
1111
@zzz"
0 0 0 0 1l

be the one step transition probability matrix of a stationary Markov
Chain. Which of the following statements are true?

oM &
11
11
33000
P=11 1111
55575 5§
11110
{4444
000 0 1.

RRu % U IR0 BI YhH0 Wil g1f=
wﬁﬂ@%mﬁw% E

Options:-

«All the states have same periods.

it sraeutadt & g S arafd @ 1, Option ID :- 1765,
« All the states are transient.

vt srawurd &1fOre &), Option ID :- 1766,

« Some states are transient.

FD Haeurd aifdres &1, Option ID :- 1767,

« All the states are recurrent.

At srawurd gt &1, Option ID :- 1768,

Answer Given:- Not Attempted




R R R R RS e ...
Question ID:- 458

UNIT - 4

Consider the simple linear model Y; = 8X; + ¢, fori = 1,---,n, where €,’s
are i.i.d N(0, o) random variables and X,’s are nonrandom, positive and
distinct. Consider two estimates of S given below

s _ Li=(Yi - V)X, — X)

b= k%72
. noyx
ﬂ = 1;1 [ b |
2 t‘=1Xl'2

Which of the following are correct?
WANAB AISAY, = X, + ¢, TP i = 1,.--,n W fATR P T&f ¢,
N(0, 02) G difed Tada FauT SHG: T Jrefede @R g aul X,
3refwd, YFIdP ayl A g1 g & &l MHeHl R faaR &
5 _ T - DX %)
TR L(X - X)?
s TR,V X,

2~ n 2
i=1 Xl'

3 A I W Y W1 87

Options:-
Both ﬁ’l and f;’z are unbiased estimates for S.

B, YT B,aF1 g & SFRFT e g
Option ID :- 1829, '

ﬁl has larger variance than ﬁz.

B, f, 31 gaT § TR0 A g

Option ID :- 1830,
ﬁz has larger variance than él.

]

3,1 f, B! G H WER0T 3D g
Option ID :- 1831,

ﬁl has the same variance as that of ﬁz.

'

2,1 TR Ia1 81 8 fora1 g, &1 |

Option ID :- 1832,
Answer Given:- Not Attempted




Question ID:- 575

UNIT- 4

Let X be a random variable whose probability mass functions under H, and
H, are given by the following
x 1 2 3 4 5 6 7
f,,o (x) 0.01 001 0.01 0.01 0.01 0.01 094
f,n,l (x) 0.06 0.05 0.04 0.03 0.02 0.01 0.79

where, fy, (x) = Py, (X =) and fy, (x) = Py, (X = X). Which of the
following statements are correct?

w7 i X OF a1gfea 9 & FEH Ho@T H, % s STRa%aT Seam e &e
fAwaq Ry =ma §
X 1 2 3 4 5 6 7
fu,() 001 001 001 001 001 001 094
fu,(x) 006 005 0.04 0.03 0.02 0.01 0.79

ST fiy (X) = Puy (X = X)TT fig, (x) = Py, (X = x). A AT RTE
a2

Options:-
The critical region of most powerful test of size @ = 0.04, for
testing H,, against H,, is given by {x: x < 4}
H, % fIeg H, % 70w ¥ g, a18s « = 0.04 F &8
sTRRpeTTeft adiErr &7 Fifd® &9 {x: x < 4} & AT IT@T ) _ Option ID - 2297,
The critical region of most powerful test of size & = 0.04, for
testing H, against f,, is given by {x:3 < x < 6}
H, % faeg H, % 7w % g, 918 « = 0.04 F 99
arfperTeft avavr # Hifa® 84 (3 <x <6} AT ImTAT R Option ID :- 2298,

The power of the most powerful test of size @ = 0.04, for testing
H, against H,, is 0.18

H, % &g H, % 70w & forg, amés « = 0.04 F 899
arfRperreft e 1 orf 0.18 31 , Option ID :- 2299,

Most powerful test of size @ = 0.04, for testing H, against Hj,
does not exist

H, % fasg H, % vl ¥ fag, a8 @ = 0.04 FTHIH
ARl T e % 7 &) , Option ID :- 2300,

Answer Given:- Not Attempted

Question ID:- 447

UNIT - 4

let X;,X,,..,X;0 be a random sample from Uniferm(0,1) and
X1y, X2y, ---» X(10) denote the corresponding order statistics. Which of the
following statements are true?

A & X,X,, .., X, Uniform(0,1) ¥ ¥ gefds ufed & aur
Xy X2y s X 10y USR] T P U AA PR A TR 2
Options:-

. X2y ~ Beta(2)9).
Option ID :- 1785, '

. X0y — X1y ~ Beta(11,2)

Option ID :- 1786,

| EXe) =5

Option ID :- 1787,
Var(X ) =

Option ID :- 1788,
Answer Given:- Not Attempted




Question ID:- 457

UNIT - 4

The observation X has normal distribution with unknown mean

—o0 < p < oo and variance 1. Consider the problem of estimation of i based
on X under the squared error loss. Which of the following statements are
correct?

qAAETOT X &1 THHAT @ & fAadr HATd AT —oo < p < o0 dqAT
q8IoT 1 |

afita fe e F e x W 3| u & IFow A FTHET W
R #17

Options:-

«The Bayes estimator of p under a proper prior is always biased.

3f%a T (proper prior) & sr=nfa p &1 391 sehers ot war wifw=a &1, Option ID :- 1825,

« There is a proper prior for which the Bayes estimator of p is unbiased.

T 3794 g (prior) & & ar=fa p F1  amewS oFf=a &1, Option ID :- 1826,

« The Bayes estimator of p under an improper prior is always biased.

arfa o (improper prior) & & 3r=rfd y 1 39 aNSHers war sifv=w &1, Option ID :- 1827,

« There Is an improper prior for which the Bayes estimator of y is unbiased.

T 1E iR g (improper prior) & frrd g p @ AW orRes sHfA=a &1, Option ID :- 1828,
Answer Given:- Not Attempted

Question ID:- 444

UNIT -4

Let X, and X, be independent and identically distributed standard
normal variables. Then which of the following statements are correct?

A B x, a1 x, WA 941 gaFG: §fed 7S TR R g1 ad
A qaa A S A Hal & ?

Options:-
Expected value of max(X,, X;) is ‘/3? .

(X,, X,) 1 TR d7H ‘,i;%l

Option ID :- 1773,
Conditional expectation of X, given X, + X is 0.5(X; + X,).

X, + X, 81 W x, 3T qufdey W@mI 0.5(X, + X;) &
Option ID :- 1774, '
. X, — X, and X, + X, are independent.

X, — X, QU X, + X, €A g
Option ID :- 1775,

X2+ X?and % are independent.
2

’

X2+ X2 QU & W)
2
Option ID :- 1776,
Answer Given:- Not Attempted



Question ID:- 449

UNIT - 4

Let {X,:n = 1} be a sequence of independent and identically distributed
random variables and the probability mass function of X, is the following;

1
PX;,=1)=P(X,=3) = 7
IfY, = X, + ---+ X,,, then which of the following staements are correct?

A P (x,:n > 1) WA TYUT AT THMG: Sfed grefasd R0 Bl 3gbA
2 Ul x, 1 Wl GoqHH Bed 7 8§

1
P(X, =1)=P(X,=3) =5

ey, = x, +-'-+Xn.fﬂﬁﬂ$@ﬁ@laﬁ?lﬁﬂ'cﬂ??

Options:-

Y—: converges to 2 in probability.

I Ryl # 2 Bt 3R ARG I ¢

Option ID :- 1793,
Yn
n2/2

Variance( ) converges to 0, asn — oo,

w(i)aa{mmmoaﬁam@m%. W n - oo,

n2/3
’

Option ID :- 1794,

n_
nz/a

Yn_ 7 TifAIdpa & SfraRd ¢ 1 3R TR, 981 0 < ¢ < w.

n2/3
Option ID :- 1795,

E’;- converges to O in probability.

converges to ¢ in probability, where 0 < ¢ < oo.

" gl & 0 1 3R SfereRd ghen 81

Option ID :- 1796,
Answer Given:- Not Attempted




Question ID:- 443

UNIT - 4

Let

P=

-0 OO0

0
0
1
0

OO0 O M=

0
1
0
0

be the one step transition probability matrix of a homogeneous Markov
Chain. Which of the following statements are true?

= f&
01 00
|11 0o 0 o0
P_0001
0 01 0

fat woin arela & U U] &I YhHUl WA HTE 3 | e
mﬁﬁmaﬁ?

Options:-

olt Is an irreducible Markov Chain.

Tg U Segeevita Arta si@en &1, Option ID :- 1769,

« All the states are recurrent.

@t sraeurd gt &1, Option ID :- 1770,
lim,_ . P" exists.

.

lim,, .., P" 1 31f&Td g
Option ID :- 1771,

« All the states have same period.

it srgerait & sraf @ war &1, Option ID :- 1772,
Answer Given:- Not Attempted
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