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1. If a patient dies even with excellent medical
care, he likely had terminal illness.
2. If aperson gets employed, he has good

¥ Nx| E} x@ 390knyk®B%l Oxi A qualifications.
nv%x) bhi 1 RE] ONgHE H TE( O6 R x| 3. Ifaninteger is even, it is divisible by two.
L S e 4. If an integer is odd, it is not divisible by two.
ORN 4 Ny 0% O 1@ 'n %001 x %3
p¥%iy BB AOn% }p¥% pPDJd Ay B4 Ey.56n Nxdém Ri@®: yRH % E 0y U]
1. 180 2. 90 7 A o @ ‘ e
UA} x %B E &PBRcm = ¥Z K BD3%l O
3. 120 4. 270 b Xl EADBEM § By Ay YK
n%l Nd Ol UN} %} @ Of e bUl 3%
A new tyre can be used for at most 90 km. R%
What is the maximum distance (in km) that can 1. 99 2. 121
be covered by a three wheeled vehicle carrying 3. 100 4. 105
one spare wheel, all four tyres being new?
1. 180 2. 90 4, What is the maximum number of cylindrical
3. 120 4. 270 pencils of 0.5 cm diameter that can be stood in
a square shaped stand of 5 cm 3 5 cm inner
20dE®@ Uwbdy| Uy Ug ©o3% bdig ¥%icrossséstiohrgU) @ 0@
{p 1 @R UAy RN} 17BOJED OBA, | isflé- 51980 i- igé
ORAl Tah@ b Pdgyyy %l O a A T@Ri ' '
bl g RE a¥% R@g O00axl 03Ul OBl %
1. 16dE@ P Ti7Ty4 %O 018 R@| FHHU P BGf 162y 1| £
2. 10dE@ P| TiT) ykb% 1. z PQP %yi DRy O 0Dy y % A%OI |
3. 10dEW® 61 ¢l ) RB]
4. 120dEQ@ 2. z pQpb vyl By O Oby y % ARD
i . o1 ¢ il A
A 2 m long ladder is to reach a wall of height ? ¢d = g: . LAY ]A R ) _ .
1.75 m. The largest possible horizontal distance 3. 0ubl U OxyxUgl O] %i| Ol
of the ladder from the wall could be AN
1. sl!ghtlylessthanlm 4. OLDP| Of bHy OukeDx T U b wh
2. slightly more than 1 m . o
3. 1Im TnOxy B Ad]
4., 12m
If a plant with green leaves is kept in a dark
PRGH K1 Of p| n%beamp OUi © pRYN with only green light ON, which one of
1 A e BOA & A BERO B L > the Tollowing would we observe?
: ’jo' 7t | ’ ?'OA@ AY bA N!J‘l ) Z 1. The plant appears brighter than the
O0d 6o Ajijyymriuy Ay NU| Oy Od Oy sgoundings
Ri pP%uid 14d] 2. The plarc}'g appears darker than the
. . o = ] surroundings
2. xol nw%pd % Nusbg eO0U Ayjig {8 cannot distinguish the plant from the

} Pyyi €yx y cRAG

3. xd ¥i| Ques PO Rii OB Qhyws 1§ b|
pUO RAI RBily) RE]

4, xd ¥i| Qe QOYO R ii OB Qhyyws T
Pl 0600y RAI RNBRgw RBiljy]

For which one of the following statements is
the converse NOT true?

surroundings
4. It will have above normal photosynthetic
activity
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1. 6cm 2. 2cm 9. There are small and large bacteria of the same
3. 3cm 4, 4cm species. If Sis surface area and V is volume,
then which of the following is correct?
Four small squares of side x are cut out of a 1. Sman > Sage
square of side 12 cm to make a tray by folding Y, >V
the edges. What is the value of cso that the small large
tray has the maximum volume? 3. (Vsmait > (FV)iarge
1. 6cm 2. 2cm
3. 3cm 4. 4cm 4. (V)sman < (FV)iarge
E; { Ul % +RONp Oj Ot pagEy { Uf 10. Uy Oiy Tri Oy N OI | x|
UABO O3 0 % UApx% @ OUx O@ {b T% @ ROA, |
Ayid By n% UAx %) %i| Od 64.217X420UGADT A
Ny, Oy N ajpi %yRAx|]
1. 56 2. 12 ¥
3. 24 4. 48 5 ) 3
A 1 1 % 26 +
The smallest square floor which can be completely
paved with tiles of size ¢ @hwithout breaking L 5 she 2 2. M5 5A2 8
any tile, needs ntiles. Find n. + +
1. 56 2. 12
3. 24 4. 48
. N . . 1 6 10 6
i Pwg @4y + £UHYA  UMx% U AN ¥
xi A v 0@y 0o BEWH iAW bhué x| 26 z z 26
{40Ar35] i i Ay Egrii biwg I‘x At | o 3. Eo O D 4 Tehs s
U OTd Bayé¢ x| 3%y xPA n%l Ny B % %
1. 415 2. 400
3. 410 4. 420
i 5 6 2 0
The sum of two numbers is equal to sum of
square of 11 and cube of 9. The larger number A 1 7 2%
is U less than square of 25. What is the
value of the sum of twice of 24 percent of the
smaller number and half of the larger number? 10. Find the missing pattern
3. 410 4. 420 x A -
oy, RgTART OFAIR U G [TiK T @R 3% Adl ¢ ?
x| Aji Rl xd Ad)i 1% piRgag OUSREK \ y i
o s ) o o A 1 1 x 26 +
Ty zxVRB i ONGPNP; %3N N
PRg? BB 1 2
" |s 15/\8 2 " [15 5/\2 8
1. &mall > Sarge + +
2 Vsmall > Vlarge
3. (gv)small > (gv)large
1 6 1 6
4 (gv)small < (gv)large 9
26 z z 26




11.

11.

12.

3. Go 1A 1o 4. 8 &/\5 15 12. A path _between points P, _a_nd Py on a Ie_vel
ground is shown, and positions of a moving
X X object at 1 second intervals are marked. Which
of the following statements is correct?
pl
5 6 2 0
A 1 z 26

i DyAoB oy Uhpa@ Res % oxb %
ii 000@gi epP@1 bP| R| % %y %1 theﬂ‘@t'g is ugyformy | ¢ R,

. . JEUE he speed etween Pz and P, is'greater
T3 WO %ol A8KWhPLyx §INxT Ay U thanthatbetweenPsgndPe4
I T B6kmhyRxi AU blTdT [RBe+ A 3. The speed from P, to P, increases because
30c ONE OBA) € OUIy BB ii R| % pfdownwardslope
N o 4, he section P5 to P, is covered at the
Uwoy | %l Nd BE slowest speed

1. 1km 2. 4Kkm

3. 3km 4. 2km 13. 0% O %y 1 dgN Autiy| Oy A kAs
Two runners A and B start running from Axy OGN 1 PBOG® OUWOUIT *j RS¢
diametrically opposite points on a circular track BEROGCU 0@ RET I REB]

in the same direction. If A runs at a constant
speed of 8 km/h and B at a constant speed of 6
km/h and A catches up with B in 30 minutes,
what is the length of the track?

1. 1km 2. 4km '
3. 3km 4. 2km

C
oy POIU BGi U % U uP.i T Pp¥ OdA '

oy AN U OHip 3%y OT T Uy xkly Axy %BIACB%; Oy N 201 4 -
} P%y RATTIIxAE %BE ywi @y U o@ ? NPy xO0@i NRgw n¥%mxy Ap b
KAReRI nv¥xy ADf ®El vwMaE N 2. 30
PRg? BB 3. 60
4. 45

13. Three-quarters of a circle is shown in the
figure; OA and OB are two radii perpendicular
to each other. C is a point on the circle.
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Oiid BEBI
51 A A A OAR | Wlhag; is angle ACB?
4. P3;b |P, ¥ O] A bOP %0 AT I b
2P [Pa %) ,J l ! ' l Cannot be determined
n¥%xy Ayiy BB] 5 30"
3. 60
4. 45
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17.
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1. 10 2. 2 18.
3. 1938 4. 18

A plate of va ¢a size with uniform

thickness, weighing 20 kg, is perforated with
1000 holes of vw & cw & size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2
3. 198 4. 18

2m32m3 10cm O0 % o% ¢ P AlA | O

e Nz xi N Oty O RB

1. 40m® 2. 04m®

3. 0m 4. 40m° 18.

What is the volume of soil in an open pit of size
2m3 2m:3 10cm?

0 jan@ gropgedun the flask, what would be the rise

in water level?

. 88cm 2. 10cm
%l 16 Ay 4. 0cm
0% Ul Wuydyd) beuor b o % € b
i Oviy Bgil) }pyy Tog &g o¥% r
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1. — 2. —
3. ¢fti a& 4, —

A boy holds one end of a rope of length &and
the other end is fixed to a thin pole of radius r
i L a. Keeping the rope taut, the boy goes
around the pole causing the rope to get wound

L dom 2. 04 the Specdt (n unie of &% with which the oy
approaches the pole?
Al T By n#%N O; RO B A T6@% 1 —= 2. —
1. 6 6 m 3. ¢t & 4, —
2. 0 0 -
3. & mo - 19. 0 % &ixrubd PR b PIN| %y 11 Ak
4. 6 -ho m cogiij22rug E pi Nl Pl ORd ¢
. %y UARO) O RB18I¥KB1B| E Pi N| b
Eorv(\;hlchovalujisoanndBlsOEoI Al16Q by Al % OAR 22 63 O RE] OF N [
5 b b - Ry W N PRg RE
3 8 1he - 1. 229 @| E %y l8Amilod & &y AwAd
4. 0 -ho m —Apbyexiy Pi Ny RE]
2. 22%3 @| E %%yl8hayMod & G4y AwAd
11p] OJ+8bWOY AL 20Pf@F -~wA| ©% — Apjexjiy bi Nj REB]
zxly % @ &@§pdd%Ay (% QNgOg 3. TiRNy AwAdor Of pi K| %y
RBE] {pP OUPHOY RABE A} Ql % @ 4 22v | E %y AwASPE GhyE vy a

PyAO@O@® AiegUxpwy EyUg Ajid
biR n%i Ng 200 }E| Ad
1. 88bJ Od 2. 10p[ Og
3. 1p] Od 4. 1 b oOg 19.

A rectangular flask of length 11 cm, width 8 cm
and height 20 cm has water filled up to height 5
cm. If 21 spherical marbles of radius 1 cm each

BlrIAwRBRl AQY B piRh ey

A person purchases two chains from a jeweller,
one weighing 18 g made of 22 carat gold and
another weighing 22 g made of 18 carat gold.
Which one of the following statements is
correct?



20.

20.

1. 22 carat chain contains — times more gold
than 18 carat chain
2. 22 carat chain contains — times more gold

than 18 carat chain
3. Both chains contain the same quantity of
gold

4. 18 carat chain contains — times more gold
than 22 carat chain

WO UAD+d~w Azl U O yip UAOA
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Population
Short (Height) Tall
£ g 21.
g

1 ANPwe%y ~wA;| O Gpowdl % |-
NRguw RBB]

2. Bg HWREI x1 3%y yOREGI x|0) @g3g x
Uwody | % %BRgw ykbP¥% Bi N| %yl

3. UwO| UOgrRey % %yUm@g x4 Oy Zg ,

gRCI x1 Pl ykb¥% RBE]
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z UHY{9P R g? REB
1. x61Qo ¥ vayl i KOO D%y yRHARE O
1Ny OOYy fUAW WR B ]
xgg“szlzicl Ag + RE"QYNO by RAT eRB
i1 neOdod ¥ VAW WRB]
3. x06TQu 5 ¥yl TRRE AT Ndg >+ 1 RX
00@e O RE]
4, xokxz ¢ Ag+iRlBXy Al Nd *i i¥g
Al Ngx0O@e OI REB]

Which of the following is necessarily true for
a function "@0 O &?

if "Qis injective, then there exists "@0 O @
sBch% that Q" Qw wforall oN @

2. if "Qis surjective, then there exists "@kOC &
such that "Q"Qw wforall oN @

B @&injective ang Kis countable then X

is finite

if "Qis surjective and X is uncountable then
Y is countably infinite

4, OEOx O0; @ © ORy®y VIRCd xNRguw Ry ]

Contours in the bivariate (weight, height) graph
connect regions of approximately equal popula-
tions. Which of the following interpretations is
correct?

Population

Short (Height) Tall

1. There is no correlation between height and
weight of the population

2. Heavier individuals are likely to be taller
than lighter individuals

3. Taller and lighter individuals are more in
number than taller and heavier individuals

4. There are no individuals of medium
weight and medium height

Aeay (WS19M) 48N
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23.

Oy Nf"Yn¥a © asmf 1l yn%

1 mheo o8 SQ® Qws [l
.Y "Gmoasuwyi } BE

2.°Y Qg O 98 ub Oyl F REB
37 "M 0 as0o6gowD RE

4. @O asyAgInrk

LetY V"ng O g smf  T1rsuch that

I mie Gg 1 $Q0 Qos )
Then

1. °Y "@f © a s"Qs continuous}

2. Y @ © g s"Qis uniformly continuous}
3.°Y @ O a s'Qis bounded}

4. °Y Qg © q s"Qis constant}

Oy NJ "Qydkb a0%p O Ryl I RE]
1. IEQ@ 1) E®@ %) yRHABE]U
2. 1 EQ@ %) y RABEIE EQD %4y

yRATI NB@gwy RBE]



23.

24,

24,

25.

25.

3. io EQo % yRHhLyE BUHyx NBgw RB 3. TheseriessB  — converges
Odif I E®w %3 yRHBE]U 4. TheseriessB  — converges
4 N 1§ EQo %pN I E®w %) yRAT & O
RE] 26. O N[ ¥ @h3es % POEAx  %i ¢t Ksediixyh E
RE iyl jpOEAx miphchot8 %i ¢ Noi xh
'Il_'ﬁt ‘@ mH A be uniformly continuous. %@ ) RE] @Oy Nkds w  Ai
en I s o .
1. | EDp AT A EGBABEOO Qafe ¢ Octé p Pl ol xy +AyTy
! EQ@AQE/O@@EQQI AAAKDE OO 0o AU ] i NkAS

2
3. IO E"Q® need not exist but Io Edo exists
4. neither io E'Q® nor io E®ow need exist

Oy Nf DG4 ARk G ) ¥ 0% }OPOEAX
35] @/iDN“Jj .8y Ny y NDO 3y 0¥
O BAI D O] yeOpOgbd o i) 20
xR +%bN PRg RE
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Let D be a subset of the real line. Consider the

assertion: i Ev erDyhasa n f
subsequence which converges in DO . Thi
assertion is true if

1O b

2.0 mp " o

3.0 pip © plg

4. O php

01 Nf nve ppOY gtha p i1y

@ D  p Vi POy By N 820 Uy
Pwé wpy o yNOO @ Re] 1+ T NG
Of 3yN zBHAIRRg? RE

1. Ul IBf — yOpO@i RBiid BEB]
2. yNPO @ 00OWD REB]

3.0l 1B —yebpO@i RBRiid BEB]
4, Ul 1B — yebOpPO@i Rild RBRE]
Let @ be a sequence of real numbers
satisfying & pand ® ® p forall 27.

¢ p. Then which of the following is
necessarily true?

1. The series B
2. The sequence

— diverges
is bounded

Rk
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1. z¢ Apz ¢ ApOdifoygu(e ¥8) RWE g w
2. o ¥ (BgR)dfz cAll %z ¢ APNR g
3. 0¥ Yy 110 %zici N

4. N 11 =R 2.9l Ay

Let o denote the set of integers and d

denote the set Tiphchof8 . Consider the

map @y ¥ o givenby 'Qda g

¢ Jc& p 8Thenthe map "Qs

. onto (surjective) but not onei one (injective)
onei one (injective) but not onto (surjective)
both onei one and onto

neither onei one nor onto

PO E

LT o NEse A EnGe g i
S T O

% A %9 o¥% WOeUBRBI¢:% O) Nk /
%0 OV oOUup| OOy BYI ORBP| T N
PRg ¥l N % ARf
1. pOPONA % U=
%0 %0 RBE]
2.pOdg0Na #Hdo Upx|f @ON 8 %)
'y RET &) nBOhd TR ]
3. 0%g ¢pPODI zgxB 6 %) yRHI & O
RE T3 noN s ¢eUn
%0 U 6 UREK]
0
0 , U -0 A .
4. 1 0 %0 0 ho Dl OOQO} 0Y
0
O) NkfAgg O 9 BBIL¢¥% RB]
LetO g gN'L‘) a and
% A O a be the bilinear map defined
by %o 0Lh) 0 O 0 Choose the correct

statement from below:



28.

28.

29.

29.

30.

1. %0 %0 M forall bR N g 2.6% pOJ yebdUal wtg N z0OA
2. there exists nonzero O N A such that O, 80% B ]
%00 miforallv N g s e N B o s
3. thereexistsa¢ ¢ symmetric matrix 6 3.0 Q UHYogE @ gx RBE]
such that %o0M) 0 6 UforallON s 4, 6z OAYHOgxg @ dx RE]
4. themapl da O a defined by
v . , 30. Let © be a real symmetric matrix and
L L .U 2 o v 0 o
[y % g hg o islinear 6 O Qowhere @ = p.Then
- 1. o isinvertible if and only if O is invertible
v 2. all eigenvalues of 6 are necessarily real
3. 6 Qs necessarily invertible
R L T 4. 6 is necessarily invertible
Oy NJ on¥ p p 1w 0 By]
¢ o | T 3. 0 K Avs. v pit sOEd
(i Ol Pwe w ~00 dws - O3 Np R et I g n
A - ) o P NG @& bppy %bRg RE
1. AOr  xR# i %i| RU NRgw REB] L A& Y T
. o R L R . 4
2.A0|" cr3+5 i yOO'QS 0|3/4¥ nDl[B|(U">'<Q1] 2.} cYAYy RHI &gy B
3.x6] ¢y xerali yOO@e Ol 3.1 ¢YAY *
Pwé ¥ RU R ] 4. v NG OY “I¢
4, x 6 1 R i o % WeuUidgdx BRU R . e
oY ¢y J 3180t v v it SOEG . Which
of the following is true?
. P pp P LELX n .
Letd p p p and® O . Then the 2. O O BY does not exist
¢ o | T 3008y
system O ¢ cover the real numbers has 4. E1 & T
1. no solution wheneverf X 32. Oy NJ OapadN O s RBI 1) OR[ ria
2. an infinite number of solutions whenever o . ~ . e s
Y wN W ¥ I Uouusle |
o Lo e mp s @H 1 0oumle L
3. an infinite number of solutions if | ¢ Q # N) O o% yYwyH BIBY 3y
andf X Ul 6l A 6,0 RHB
4. aunique solution if| C 1.0 2. 4/10
3. tfpm 4. 1
o) N an%”p S RBI} exfii © DR
N . ; 32.  Let 'Obe a positive integer and let
Qyee e 14 né: "B "Y N 1ip Sa decimal expansion of @
11 2.2 has a prime digit at its 'Q place}.
3. 4 4.6 Then the Lebesgue measure of Y is
1.0 2. 4/10
Let O T P Then the smallest positive 3. 1Ip 1 4.1
integer £ suchthato  "QAs
1. 1 2.2 _
3. 4 4. 6 Unit-2
o) Nf dm% UM bOOI z xB RE 33. Oy Nf PR®GOU b OMU¥OQUL {34l
146 O QPARYQy pRE] i AnOvy Ry MP; -h ©@ 0y NJ
L xol 11Ty Oagpe @by x+06RK 'O QM O E SORIUIONDR, 1T ) 0D R
B @ gdx RBE] iT) 0O "@YO ESQ RiUiOm: 1)
O0OoOWBI RIEQ "@ b| 61 x|
O NkiAI® © ORP [Yi % %y Tri Owb

n ¥

A} N



33.

34.

34.

35.

35.

1. o Odifz ¢Ajl g NRguw
2. z ¢ AgOdif e84y NRgy

3.z¢ Rg 113 o %y
4. N T+ 4dag Ay o ¥k %y

Let M be the open unit disc in the complex
planeand™Y M A —h . Also, let

'O @M © E s"Qis holomorphic and
bounded} and

O "@YO E $"Gis holomorphic and
bounded}.

Then the map i dO © "O given by

i "Q "G hthe restriction of "Qto “Yhis
injective but not surjective
surjective but not injective

injective and surjective

neither injective nor surjective

oS S

O) Nf RS ¢ 2% o% 04
bOI U % )

00 mij] i
1. —

3.1

2. ¢* "Q
4.0

Let O be the circle of radius 2 with centre at
the origin in the complex plane, oriented in
the anti-clockwise direction. Then the integral

B is equal to

1. — 2. ¢ Q

3.1 4.0

Oy Nf  "@et (% Ay O o%

BiUiOyme: OUN Bz iype 1 Ed "Qd %y

10

B RGOU
WAO Of U Uik ¢>‘])'47LTJ;
BO+—=3U b PO N RE

yRAI T U RNRgwy Ri By ]daO+NJS
o Ty 0y Py Ol UG UlVd
}b¥%y yeObP@IRERS CI k)

1.Y m 2. Y p

3. p 4.°Y p

Let "Qbe a holomorphic function in the open
unit disc such that 1 Ed "Q¢ does not exist.
LetB & & be the Taylor series of "Qabout
& tand let Y be its radius of convergence.
Then

.Y m 2.1 Y p
3.Y p 4.°Y p
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8. i et 'Y be a subring of v containing 1. Then

39.
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The function "@ © E defined by "Qa
Q Q has

finitely many zeros

2. Nno zeros

3. only real zeros

4. has infinitely many zeros

=
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LetCU be a connected open subset of 8 . The
number of continuous surjective functions
from &l(the closure of 6 ins ) to o is:

1.1 2.0

3.2 4. not finite
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which of the following is necessarily true?

1. 'Yis a principal ideal domain (PID)

2. ‘Y contains infinitely many prime ideals

3. 'Y contains a prime ideal which is not a
maximal ideal

4. for every maximal ideal &
residue field "YZ& is finite

in Y, the
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39. The group Y of permutations of phcho acts 1. HT
on the three dimensional vector space over the 2. W& s¢ o vDNOmB K
finite field M of three elements, by permuting 3. ¢ st ¥PNOL#RBE
the vectors in basis QHQHKY by , 0 4 g
Q ,forall, N "Y. The cardinality of the set
of vectors fixed under the above action is 42.  The set of real numbers _ for which the
é- 8 i 27 boundary value problem
' ' — _om on mho“ n
40. O N Ryl ufgs OUN Tas nor;gi';/ial solutions is
oe el TAnel T & gB] 11 2 Uk st EBDI OERIERMCA O
1L ni T Aol | Qv ROwO Of BB] 3 & SLEADI OEKIEGMCAO
2. @l T Ahol T & Q¥ ROwBPOH] RB 4. A
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3. ROwWoO By UxDy RY] N - A
N o Uy Ug ®©3%% AnO%) ¥l 3t NGl xlh
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40. Let'@y  wTtd  ufgu be the function y U%0 pOd%alI
Qe el V'I' ﬁ\hél I & .Then ® p— CO - T
1. ml | Aol T & isinthe image of "Q Y . o
2. &I T ARGl T A isin the image of "Q 1. POdWNO % eUrm OQUUF x% |
for all even integers ®and @ 2.pOdgao N0 eUo yii Og0UT x
3. image of "Chas exactly 6 elements 3. P0G NO % eUa yii O@0UT »
4. kernelof 'Q ¢ ® e R e
4. pOdafio N 0% eUn OQBUOUY x3% R
UNIT 3 o _
41, Oy Nf n% Ty Bwe O% Oy N pOn x43 Let O denote the unit disc given by
. . s w p and let 'O be its
0 0 T : .
L . complement in the plane.  The partial
oadm  w differential equation
0 am ORI . . .
s o w p— CW— — T Iis
%y WO RB]ofH BE . T
1 5 1. parabolic forall aiw ¥ O
3 4 1 2. hyperbol?c for all odim N O
3. hyperbolic forall ofwo v 'O
41. Let 6 ofD be the solution of the initial value 4. parapolicforall aw ™ O

problem
o] o] LS
6am  ®
6 ofm ORJ
Theno “H is
(N 2. “
3. 1 4. 1
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Consider the differential equation

W PpwW www -0 T8

Then

1. ® pisthe only singular point

2. @ Tuis the only singular point

3. bothw mandw p are singular points
4

. neither @ T nor w p are singular
points
1P y N AZO % BlARd) 0%y a a 46.
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Let 'O& denote the moment of inertia of a

regular solid tetrahedron about an axis & 47.

passing through its centre of gravity. Which

of the following is true?

1. if the axis Jbpasses through a vertex and
the axis /bdoes not pass through a vertex
then'Ob ‘OB

2. if the axis Jipasses through the mid-point

of an edge and /b any other axis then

‘Ob ‘Obd

‘Opis the same for all axes /b

4. if the axis Jbpasses through a vertex and
the axis /bdoes not pass through a vertex
then'Ob  "O/bo

w
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Let 6 acho be asolution of the heat equation

— —inarectangle T ThH'Y subject
to the boundary conditions 6 o
0“h mhm o "Y and the initial

condition 6 ofn e hm o “. If
"Qw =0 aii'Yhthen which of the following is
true for a suitable kernel ‘Qaft ?
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let & oONOG mMP OM Op T

and define Ufp © A by
voe . Q Q3

Then

1. 0does not attain its infimum

2. Uattains its infimum at a unique 6 ¥ @

3. U attains its infimum at exactly two
elements6 ¥ @

4. U attains its infimum at infinitely many
ON ®
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48. ® w ¢ T RU % o ONGUROW4 3. OAT -
8 Ukab Qo OV ®w ¢¥% Py GAJE x _ o —
WeUD, yeOPODIi Qbi{ig wdy fkoi 4 asolutionof OAT — -
BB
1.6 2. ® ¢ ® 50. O} Nf Oni%t @ 20} Q% ©3% x) dbREA
3.p - 4, — TP I T 9QwWRE RAP¥HYy Ty OUHRNI 3 A
- Qw —‘m:Q - p —-Q%H
48. The _|terat|ve met‘hod w Qw for the b o HAb| FR% U, Ax; BE €
solution of W W ¢ T converges .
quadratically in a neighbourhood of the root —  mh-hp ] xo® 11T 0 % Tl val
@ GIf' Q0 equals ‘ Oy R @O 142 811 —%) JOA
1. w ¢ 2. W ¢ ® .~ . .
Pwol ¥ % %U BBE]
3.p - 4, —
1.0 2. -
3.1 4. ywoUi gdx NRgu
UNIT 4
50. Let and @ be arandom sample of size two
49. Oy Nf Or®y A%y x)3 dReA% Trv i1 Uxfromg distribution with probability density
% e U OuRtAb vy T) ¢ x %OPRN A ¢ function
. . 0@ @ ——0 " —_-0O%Hh
Qb - T Qe —=0 p —-Q%
ARy wn HAKb RBEJOd— pON; O b o Hh
Od— m % O@ggal +®wNG Q8Vgal where —~  Th-Fp . If the observed values
THEQI n%xy Apiyp RB] of & and & are 0 and 2, respectively, then
x 6 - 6 RE 1O %i y¥H @Bg+%of the maximum likelihood estimate of —is
n
yelx O %i y¥ @9 N 6%@] 165 N L0 2 _
. . X L 3.1 4. not unique
C xpB T3 n¥% O0@gadr®y URCI
1. - 51. oA IOws AGAp i) w%ky x) dRe A
2.0 OOBA4AITT H¥H Py1] NG NOf b
3. OAT - %R} bBg RBEK
o — ‘ L& GAGA) T p@pEIR/E by 1]
JR— — 3 3
4 OAl Apom % BU 2. DOADA) | pQpsE 2B by 1]
i _ 3.} ¢ A AGA) I ) wauy BRI
49. Let w be a random sample of size 1 from a 4. exfl G AGA) | ) why RE]

Cauchy distribution with probability density

function

Qo - hH @ Hh

where —N  HhHb 8 For testing O d—
pagainst 'Og— 1 the following test is

suggested.

Reject 'O

reject O.

What is the value of 6 so that the power of the

test is 0.5?

1. -
2. 0

if — 0, otherwise do not

51.

Gy are independent exponential random
variables with means 4 and 5, respectively.
Which of the following statements is true?

1. @ isexponential with mean 9

2. W®is exponential with mean 20

3. I A @y is exponential

4. 1 E1ohd is exponential
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3. - 4, - 55.
Consider a Markov chain & s¢ 1 with
state space phcho and transition matrix
‘r[ - -
Ly &y . .
0 & T -x.Thenv® p O p
o "o
equals 55.
1.0 2. -
3. - 4. -
Oy Nfr 9% Q%" i1y
. s~ o ~
* 0 B1] TOJG NPy PN
R% 56.
1. [ o% yedUagd % OUN RgOdf « NR g w]
2. » o¥ yeOUad % OUN rgOdy NR g w]
3. 71 T¢TiNEOUATZI % OUN RE]
4, N iri+N eyeduUaci % OUN RE]
. . _ . $s -
Letr o Q%% and « o .
Which of the following is true? 56.

1. [ is a characteristic function but  is not
2. * is acharacteristic function but is not
3. both] and e are characteristic functions
4. neither[ nor e is a characteristic function

O) wA Q¢ WA ] xjaRedmi Of

Ariiweds 3% Oy1 o% @¢| ApIL|
PNO| e Ul OPCAYT d AT 3% T10
%y Tyt x%iy {pP PO} N RB]

1l - - 2. -

3. - 4. - -

There are five empty boxes. Balls are placed
independently one after another in randomly
selected boxes. The probability that the fourth
ball is the first to be placed in an occupied
box equals

1 - - 2. -
3. - 4. - -
oy POy wi ZHUS JAHO N AE% R

AEYd ¥y z xpyU HOI s T HPWOP Biysd E i
a¥%ubO) N x) R+ EABA WEH| 11
00@be@ A wE? Yy ] el0wys ¥
z xp4U 50AWE| &Ry IOPPN R B

1. 3 2. 4

3.5 4. 6

x0 1

A parallel system consists of & identical
components. The lifetimes of the components
are independent identically distributed
uniform random variables with mean 30 hours
and range 60 hours. If the expected lifetime of
the system is 50 hours, then the value of ¢ is
1.3 2. 4
3.5 4. 6
Oy N 3k jOH I0ws AGAp T ) w¥hy X
Ag R1]O&6Ipi T jO®
0 & comd ® R

1. - 2. -

- BRI

3. - 4. -

Let @ and & be independent exponential

random variables. If O® pandO® -
then0 & coEd & is

1 - 2. -

3. - 4, -

x@{]1z@HPyg ©% POy RAE Bl RO
Be| @ %y Ry DREAY T i T+0AB ) wy

p & 0 RBPBU x5 dR¢ A%+ RRT AxN
Tri®N ) xi ANy ¥ Txi A bl ]
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L. —npe N
3. —np n 4 ——np N
Suppose we draw a random sample of size &
from a population of size O, where p ¢

0 h using simple random sampling without
replacement scheme. Let U be the population
proportion of units possessing a particular
attribute and r) be the corresponding sample

proportion. Which of the following is an
unbiased estimator forv p 0 ?

1L.Ap N 2. —Np N

59.

3. —np N 4. ——np N
Oy Nf dxé mt hox o m ARy w
WI1Ty0 AIOwWsiy OwoéER MB]
iTy+RH PNyp®m & NRAAT By i
wl N1 Of -Pp| z¥#UNPRg? RB 60
1. ®+t 8 8t+t8x 7

8+ 8x 7

8+ 8x7?

2.t 8
3. wt 8

4, —x O}

Suppose * O Tt hodx § it

where @ and & are independently

distributed. Iff) n and+ A are positive

definite then which of the following 60.
statements is necessarily true?

1. &t 8 8t+t8x 7

8+ 8x 7
8+ 8=x7

2.t 8
3. wt 8

4, —x O}
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Consider the following regression problem
® | T NQ pwre.
Here | RQ phcB FEh are
random variables. It is assumed that | T

and T is known. If | is the MLE of | ,
which of the following statements is true?

p8 1 EO |

iid 0 Tip

8 I _EO| Tt
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T NG N°
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0030 6Yi "Vadfi Andabiy B Ry .
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1. —% £Vpe0@i bd RE]

—¥% £¥YpNe ONI RE]

. Yo% Ox TxEH T UxA REB]

4. Y b@p xRk

w N

Let @MO B be a random sample from
uniform Tho—h— 1T Define

Y -1 A@) Ry Ry . Which of the
following is NOT true?

1. "Y is consistent for —

2. "Y is unbiased for —

3. "Yis a sufficient statistic

4. "Y is complete

x 3
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~ 1. "Qis s t r inceebsing
O :I_ \RART C 2. "Q3s either constant or bounded
3.7Q1 w "Qa forevery rationali N
4. Qe mh! N8
UNIT-1
o ) 3 64. Oy NJ anx8U03% bPuwdjprOEAx  %i
3 3, PN N < - .
61. | Ed B 74 00N - %0[ ] P RNoT wBIEE REPOF; O0BO[ w b u
- 2 % bOEAx  im] T - ¥ eUa Oy NJ
3. - 4. - 6 606 yigd mp 7 RE] ¢ &G Np|
o W -R| PRg Ry
61. Evaluate | EJ B D Lion i6d 0
1. - 2. o -
2.m 79 - Q¢ O Q¢ &
3 - 4, - - .
CES | S - i 00 i 00
. . X o aa A s 4. 008 o o)e)>) a, v
62. Tix% @%bl a % }OPORARE % ¢0 Of
00@0| x" wupOpAx v O 6 U0A} 3] 1 6804 ek 5 denote the set of real numbers and
Nyl 1oy 0000 < [pupq @y byl the set of all rational numbers. For
i1y Oy 6l oy o.ii m | -, let 0 be the open interval
1. o ¥y 0% OGOND }OPORAx U R B mip T . Which of the following are true?
3. v ¥y o% PB[ }OPORAX U R K
VR 720 | S TR S o< o S O3
4. o ¥4 0% 600f }OPOEAX U R B
3. f 0§ - i 69 i 69
62. Consider the set of rational numbers v as a 4. 00, v 00B . 1a..
subspace of s with the usual metric. Suppose
wand ware irrational numbers with ¢  wand 65. Oy Nf onba phe pO; BU%
let0  ¢fod, o.Then ] o . o
1. U is a bounded subset of » P wy 0% <6 BB] 00LO04 6V
2. U isaclosed subset of u e o v e e -
3. U is a compact subset of v v I EIEERER o | El EEEGOD
4. U is an open subset of u
Y 1 Ei G0 B WY 1 Ei B QDD
63. O) NJ 'Qp %a+
MO ® QOQOA N a P NG R N1 Of-pp| z &ipfkB g? By
Yk pOy By N %ol oy a¥% OUN Rz o Ipl 2.0 Y
1 Ed Qo p BRB] T/¢ N p|-p| %t N 3.7 Y 4.0 Y
SR EZ] 2 . .
z U“H/Ai‘gpfg:. ~BI 65. Let®@ ha ph& pbeadouble array of
1. 'O NowiaN 1~k real numbers. Define
2.°x ) i yA@ x3 00@0%WDP RE] o L o
A . R O | El EEEEKI BEO | EI EEEQDD
3.3 00O} % £Uw Qw RE] ° ° 0 o
4. Qe mhi oN 5 Y I Ei OB B WY 1 El GED GO
63. Let "@ © 5 be a function satisfying ] ]
"Q(b‘ w 0600 H afioN s Which of the fo!)lowmg statements are
andl EJd Qo  p. Which of the following necessarily truer .
are necessarily true? 1.u v 2.0 Y
3. Y 4.0 Y
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Which of the following are convergent?
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69.
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el 1 @ pe
Oy Nf 0g3da €zgxB RE A%
x61 @BILB® dws PeOrpA ¥
eUn R+ iREB
1. & i
2.0 %y & IimORARE %y o3% } kAl
} OPORhE RE] 69.
3. AOd @&d & R#0 ¥yUax PORAE
Yyavayi A } OPORKRE RE]
4. & €+0 €%y bwyx I T|l1) RBEI]
Let 6 be an & & matrix with rank r. If the
linear system 0 & whas a solution for each
wN a ,then 70.

1. a i

2. the column space of O is a proper subspace
of A

3. the null space of 0 is a non-trivial
subspace of 1 whenevera €

4, & ¢impliesa ¢

Oy N[ n%

b ® o s vahB o M

UAxP#gUNg y KOOI %y ®gOEx P OROhE RE
Ty Oy 0+ QN Wy Pd U %

P Noi 8 5(QREORAELOW ye x
pOd A3 RIFING ®POEAx1 O] b|
% -Ry/b O PRMKNEM

1. OPAI QhQ Qi Qs

2. ObAND QhcQ QhcQ QB

3. ObAY cQhQ coh’Q caQmiB

4, Ob AAhQhQB

Let

b o o soNahB o b
be the Hilbert space of square summable
sequences and let Q denote the Q co-
ordinate vector (with 1 in "Q place, 0
elsewhere). Which of the following subspaces
is NOT dense in Jbe

1. OPAI QhQ Qi Qs

2. 0P AD QhgQ QhcQ QI8

3. 0PAI cQhQ ¢QhQ cQm

4. OB AAhQhQF8

Oy NfOn%UAOET T @ p°
o Y

} OPORNE
} OPORhE RE:

TMHS p ® p+a %y
i1 T1ip+9a %y
1. QpwdwY B RE]

o Y

2. ObwRi BE]

3.0 OAFNPE )P ydw B RE]
4. O OAF NP o) pbwyRi  REB]
Consider®d oOEIT @ p°

mos p ® p asasubspaceof s and
® Tip asasubspace of 5. Then
1. &is connected
2. Qis compact
3. @ (in product topology) is connected
4. @ &(in product topology) is compact

O Nf "M% a9 o©o3% bpoyyUOxnUNJx
O; Nk A%Q®E Qwas A hpOd

ooy a1 %i POy Py N %N 0y Uy ]
1. ¢ Ag RE]

2. 9 ¥4 0% bl JOPOEAx QA R B

3.9 ¥y o¥% alh }OpOEAXx QA R B

4. QT
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Let"®@a © a bea continuously 73.

differentiable map satisfying
AQd "QuA M o#h
for all aftoN s . Then

1. QsT T Ol

2. "Qa isaclosed subset of s

3. "Qa isan open subset of 4

4, "Qm T

Oy NJ W °a 00 Qv wo @

00670, e ARPREB U TOURREx]1 3y
T T z&B BT} 0 O0BWd x  ¥i
P No iudh B o% g 0%y TOI 1y

z UH
1. cO ® 2. 0w 0w
3. COw 4. 0w

Let "®a © s be defined by Qo0 @0 @
where 0 is a T T matrix with real entries
and o denotes the transpose of < The
gradient of "Qat a point w necessarily is

1. ¢O0 @ 2. 00 0w
3.0 ™ 4, 0w 74,
01 Nf n¥%
"Qai x ol aw  im
Qi -
i1jQafy ——xo6 @ T

Qafo -x6H © T
i
1. it OGP wi i RE] 4.
2. 1 %i Ai 1 %@ P OYwiAIARR K ]
3. mm 0dQpwi i RBREB]
4. "QpUxPayi I RB]
Let "Qadto if aho T

ot - 75.
and "Qafw ifo o T

Qo - E&E o 1

Then

1. "Qis continuous at Tt

2. "Cis continuous everywhere except at Tt
3. "Qis continuous at TdTT

4. "Qis continuous everywhere

YA9R 73.

Oy NfOon¥d &zoB8 RB Appi
€ & % bj] xd %A Upx| @ 09 G
Puwé | x ¥ tRO O i | wdq®W N
| oabpOdova ¥ €U o
L% x0Tk eYedbUarl %
2. %) o¥% yeOUa iR N
€ a¥ byl]

3. wonlpxi @ yeOUacl#w®] N
BB x1iil0eki @ ¢ Gye OUaZ] %
Oy N B ]

Oy N R

Let O be an & € matrix of rank & with
¢ a. If for some non-zero real number | |,
we have w00 @ | wa for all wN g
then 0 O has

1. exactly two distinct eigenvalues

2. Ttas an eigenvalue with multiplicity ¢ @&
3. | asanon-zero eigenvalue

4. exactly two non-zero distinct eigenvalues

Te¥vxp 1 Uy #@p4k pODI  gxg @i d x
zxB 0 % & e ¥P| BN Qi N %y
yRHI &R 11 n%

1.1 00BNy 8 ® NRAAT RE]
2.0 PN} ® NRAAI RE]

3.0 PNy® ® NRAAT REB]

4. Aodpo ®Np & & NRAAI RE]
For every T 1T real symmetric non-singular

matrix O, there exists a positive integer nj such
that

1. 1} "O0 is positive definite

2. 0 s positive definite

3. 0 s positive definite

4. A@B® O Qs positive definite
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1. 0 0% Uax@y0dz <8 R K]
2. 0 0% 6% Kk z xB BB ]
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3. x60N0 1 i0%

yeOUacuunpro)l N

3. 0%y Agiti] 4 xoBOND ¥P| RIS NG i
gpﬂﬂ by @7®% php
4. 0% Ai E} xNK ]L[J;[{'Sgtgo RB .
T T 77. Letd & 8 8 chofudiQ v 4 and the
Let w be the vector space over E of all elgtla‘n\{alues of 0 arein v }. Then
s : . 1.ois empty
polynomials in a variable @ of degree at most . L S
3. Let O © ® be the linear operator given 2. 0 o g SWuniQ N
by differentiation with reSpeCt to . Let O be 3. ifo N O thenthe eigenva'ues of O areiny
the matrix of ‘O with respect to some basis for 4. if OFO N O are such that 66 “Othen
@. Which of the following are true? ARG  php
1. O is a nilpotent matrix
2. 0 is a diagonalizable matrix 78. Oy RNj "@hpip ©soy OURN BB Ai
3. therank of 0 is ¢ e .
4. the Jordan canonical form of 0 is 0 2 PATE  xdb m
mp mTmn T x00 T
mTmTpe T bl o1 xy Ajyiy RrRB] 14
T TP P .
T Mmoo 1. pf’f) 0dQ %) O UAODI O0gow
2. php 0FQ%; 6UAGI OOQOW
Oy Nf n®80¥, FdURhExbD o ¥ p;T 3.$Qws plov pp
o ozgB RB] bPRg % Nl % ORA, f4/sQws olwv pp
1. 0@z OA%I90 U%l x Ngx RE] i 5 .
o NI . s 78. _Let"®@ php © s bea function given by
2. x 010 % e ApyRUBs yeOUadll % Oy N o .
N SN - wAl © Ed m
By i OB 60% xNdgx RE] Qw c
s - e ] . T
3. x0610% eOeeNBUAall 3% O} N By | iThéhR
EO@ 0U% xNdx RBE] 1. "Qis of bounded variation on pFP
4. x 6D Y% pOJyBUad % O Uax| @ 2. Q is‘of boundec‘i variationon  php
By i O®R 6 0% xNgx BEB] 3.0 @ plov pfp
4. sSQws olwv php
Let O be a ¢ o matrix with real entries.
Identify the correct statements.
UNIT-2

1. O is necessarily diagonalizable over s

2. if 0 has distinct real eigenvalues then it is
diagonalizable over g

3. if 0 has distinct eigenvalues then it is
diagonalizable over E

4. if all eigenvalues of © are non-zero then it
is diagonalizable over E

o B D 0 o
OJ NJ i % 0 (chdme o
i 1T10% yeOUall ik ®rN
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Let G be a finite abelian group and ¢hoN "O n¥ & p ©& & E O&- xof
with order ¢ &, order @ €. Which of , S s . s
the following are necessarily true? @(S, Py Pyl WA PCORE: p
1 order v @& B3
2. order 0 & | Abfe . Lgids prgs pW PyT ¥ ey
3. there is an element of "Owhose order is . N A

A& 2. N0 2% yAd O3 3B

4. order GG CAdAR 3na

G POd PRBOHO wpy ¢ Un

4 naev yRg g

0y, POEAx O ¥ ¢ OpN[ O pdd
1OpORAX] ¥y PORAx YV © Ri 1) pOJ 82 Let "U?,‘
OURNTRMO Tip %y bOBAX m & B4 i @ Mg ho

a o & E &, where
are complex numbers and let

na p & a E da.lfas p

2. x 0 I 1T HOmOI POEAx R 11 1. jas pforallawithgs p
x09 OITTYyOY OJAlbwyArH RE 2. 1 a isa constant polynomial

3. na

a for all complex numbers &

fioi Ty OdAlmEAT I RE] 4. i & isa constant polynomial

30T o % OdAlemwAi i NRguy B5]
4 m8iiyad v OJAlbwAri rg§: O3 NJ

QO E oy RiUIO)E: OUN B3

i 7)1 Q% 08l 0/ 1My

For aset @, let v & be the set of all subsets
of ®and let m & be the set of all functions
"@HO rip . Then
1.

yKD%RgOID lA dhich s % € Un
SQw Qs {pP POJ N RBRE

if &y is finite then v & s finite 1.6 o 2.6 0
2. if @and @are finite sets and if there is a 30 6 40 0

1-1 correspondence between V @ and

V @, then there is a 1-1 correspondence

between wand & 83. Let "@ © E be a holomorphic function and
3. there is no 1-1 correspondence between & let 6 be the real part of "Qand O the imaginary

and V ® part of "Q Then, for achwoN 8, SQ @ Q@& is
4. there is a 1-1 correspondence between equal to

m8 andyV ® 1.6 ¢ 2.0 U

3.0 0 4.0 U

Oy Nl ™% yAg|l i @ ®VU%sOWK AR
i1y Oy Ky nHdrpd 1
1. Oo¥% 60 POEAXx R B ]
2.0 aD3s p OGCAR]
3

4

.0 sy O@CRIk ] g )
. On¥ OGP POEAx R B ] Lo~ O“f
2. x60
Let "Che a non-constant entire function and let 3.
‘Obe the image of "QThen 4.

1. Ois an open set

2.0 aDgs p isempty

3. O, 4 isnon-empty 84.
4. ‘Ois a bounded set

84. O1 Nf Mm% bpUx®YE&EBHUWN RE]
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ERH i "y OO 1K
ERY i m% yA@ OUN RE]

xo0y Al Nd i iR 58 OO RE
x010 yAl Ng< i RE% Qe ¥ yAQ
OUNRE ]

Let "Cbe an entire function. Consider

0 &GN ESQ & T for some positive

integer € . Then

O} thq%d ® « E O R 1. if®
ARUB Y PRGOU wyérqgy 11y Oy RRifod

E, then "Qis a polynomial
E, then "Qis a constant function
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3. if ® is uncountable, then "Qis a polynomial 1.7 ow Qdw 'Q ohw forall
4. if 0 is uncountable, then "Qis a constant R OLIA
function 2.7 i QR i forall aiior 6

S, C ... 3" o | Aol oo forall
O} N[ wf ¥%jwob) WRHIT T I 3%y x DORhEX;L%ﬁb%% Bl w

OBy} PEy+x  BBEQY  OhgRxd Af 4.7 o 0 ETQdmi dn forall
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87. Let "Obe a finite field and let 0 7'Obe a field
extension of degree 6. Then the Galois group

Let c and w be topological spaces where @ is of 0 T Ois isomorphic to

Hausdorff. Let @ & be given the product 1. the cyclic group of order 6

topology. Then for a function "@0© cwhich 2. the permutation group on pfc o

'?r]; ;?e following statements are necessarily 3. the permutation group on  pfc ot Fufip

1. if "Gis continuous, then 4. the permutation group on p

COA®E dafiQw &N & isclosed

NG o 88. Oy Nfane i1; OyNf n%
2. ifCOARECclosedin® ¢ then Qs — d a & BH
continuous 1. N

3. ifCOA®Bcclosedin® & thenQ ) = \ .
need not be continuous 2.—N o VIO A O m¥ eUn

4. if @is finite, then "Qis continuous 3.—N L VO % O m¥ €Un
A i ma SRR 4. —N "Q
y O ®®EAx GO@ Oy NI 1 oy

G e s 0
Bl T4 OF N&-WIGO Bl ay: of 88. Letad Q andlet— & & & .Then

1. pOGhoN 0% & Un 1. _N
o Qdadw Qo 2. —N , VO forsome O T

2.pOghoN Wy & U= 3. —N _ VO forsome O Tt
"o QA 6 4. —

3.pOgGhoN 3 & Un ) L . o
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Let ‘Qand ‘Qabe metrics on a non-empty set Q. 1. 0 %y250 2. 0 %60

Then which of the following are metrics on 3.0 %24 4.0 Y2
W?

4. pOGhoN 3 & Un
ool T ETQawAQ afw
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For any prime number 1, let 0 be the set of
integers QN phcfB Fw w wsuch that the
power of ) in the prime factorisation of ‘Qis
odd. Then the cardinality of

1. 0 is250 2. 0
3. 0 is124 4. 0

is 160
is 82
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92.

Which of the following rings are principal
ideal domains (PIDs)?

1.y poO

2.9 ®

3. E G

4.9 T  phd

Unit-3

91.
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1. 0% bpOd yeOUallp| Opud 3y
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2.0%) ©¥% ¥b|
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3. P0G a I 1)1 n¥%mdyOdgeQiw
0@ yeOpPO@i R&CH RB ABbP|
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yeOpOZi NRgo RHAQ
Q nN Ri]
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Consider the linear system 6 & ®with
) S p o
0 P CQ S
G ¢ p

yeOUaldg O} N RE

Q39 O 93.

Let @ denote the ¢  Gauss-Seidel iteration
and’Q @ @ LetO be the corresponding
matrix such that Q 0Qh ¢ 1t Which
of the following statements are necessarily
true?
1. all eigenvalues of O have absolute value
less than 1
2. there is an eigenvalue of 0 with absolute
value at least 1
3. Q convergestoOas & © Hoforall
N 9 andany Q
4. 'Q does not convergeto O as € © Hofor
any N A unlessQ T

WeuUidx
T a T a T &
o St ar Sra
(0)%) GUA; af ]C")“ ib—ﬁ[l(ﬁ/éaﬁg 1

i 9-B- %y z Wy

1. POgd TAKE & REB]

2.pO0Od%@l ytbr i O060UY x% RE]

3. HAUKAY U%URNG x  "QIUINIQ 34 e Un
g % BUARKRRW - "MQw —

4. # UAy U%URNG x  "QIUINQ 34 e Un
g % BUARKRRW - "MQw —

Consider the second order PDE

ra T a 1a

o STt ST

Then which of the following are correct?

1. the equation is elliptic

2. the equation is hyperbolic

3. the general solutionisa@ Qw -
"Qw — ,forarbitrary differentiable
functions "Cand "Q

4RtheRyéneral solutionisa Q& -
"Qw — , forarbitrary differentiable
functions "Qand "Q

UGy wA POl 0w — © Wa

O B6UA; @] ] 61 x| Au RBOFKD

1. O—h— 1 n%bde AYy0Q%URNJ x
OUNO% eUn]
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3. Q- - n¥%pbde AyUQ%UNJ x 95. yO%nU pOd#BIicOAI— w ™
OUNQ¥% eUn] O 068Aj @] -h- 0006@0O;6YI B
4. 4 wwQ - - n¥wubdc MY %UNJG x P NG@Sf bpp|%wpPRg By
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¥ by 1 x3 1) ®O O0WEYU
Consider the Lagrange equation @ — 2. @ phed T pily
W — ® Q& Then the general solution O - ¢cp - %W Pyl oxypigii
of the given equation is RU® ©O®RE]
. . 3. Yi Odd RO+ T 1 %
1. 'O —h—  mtforan arbitrary 4+._| QP) i “
3
differentiable function "O DO_J_ By N %oly BE]
~ A [ oo ~ P 3,\"
2. O—nh- - mforan arbitrary 4 xvowkil Lo TERU BT A
SETON 5 3 R
differentiable function "O . ,H /47 ‘s' U,n
3. Q- - foran arbitrary Wo 0o ww Qo kE]
differentiable function "Q 95.  Consider the differential equation
4. & waQ - - foran arbitrary — OAI— & T
differentiable function "Q . - .
defined on —h- . Which among the
bgO; HbkO@p op xf o% following are true? o
. o o . 1. there is exactly one solution w ww
PdO) Oy N "HHO{I—P Qw 0O with®om @ m pand
BUA AR p OB Quys UPEA byl O- ¢p -
OUN BB] 1Of PR NMPRg B 2. there is exactly one solution & @
1. Téywx'Q¥ eUo g Axd pd O3 b whodiy, phwo m pand
yweUOidx RBRU RE] w - ¢p -

2. Yk Q¥ eUo ig Axd bpd O3 bp3 %r,}ysol;qliiopd) W w satisfies

woa o N W T W
ywUl dgx BU NBg BE] 4. if w and & are any two solutions then

3.1g Axd pdg Oy P % RBU BE o OO O Qw forsome
@ . w00 . O & ©EQ0Q0 GhehaioN 5
4.7 g Axd bpd Oy b % RU RE o o o ) .
G @ 6 GE0VO | w0 &R %. TIO wiok % yUnU POJ#aII
61 8l Op —eUA; g/@°  L°
Consider a boundary value problem (BVP) s - 9)0 wo .
. . ) RU PORE vy@H i {PpPb| ¥y Ajid
—  "Qw with boundary conditions w Tt T 0
wp & ph where Qs a real-valued Lo Thio
continuous function on Tdp . Then which of 0 .- Al 6OE
the following are true? 2. LTy
1. the given BVP has a unique solution for 0 . OEDbLE
every "Q 3. cQ F1T g
2. the given BVP does not have a unique ' A
solution for some "Q 4. Qi1 -0
3. G0 . @0OQO . 6 & ©EQdQ0 n Q
is a solution of the given BVP ] ] ] ]
4 GO b O 08006 | 0o XRs 96. Consider a system of first order differential

is a solution of the given BVP equations
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98. Oy Nfe Mm@y %U pPOJ%@I
E. w Q « QW w M W p
%y BU BB] i
1o T ¢ 1)
2. ¢TI ¢ y
3.+ p GG UYQ
4.+ p ¢ ¢ UQ
98. Lete be the solution of the integral equation
E- w Q ¢« QW w M W p
Then
lL.em ¢ 0]
2. ¢ T ¢ y
3. ¢ ¢ G YQ
%o % ;
Py N% e
99. o¥% Upx| @A) 1 ykbD% PR 1wk B
Oy 4 ON &0 OUN R @
OO O 00 BUA; g 1w GydN|f n3
POy %U bOJ%DI
W Nw wo OEd 00Q0
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1. Ow Ay I ¢y OUN RE]
2. 00 AT 1T ¥y oy OB OUN Rk
3.xo TIiT L ¢ mhii
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4. x 600 miT¢ ¢ mhii
W T TRE]
99. Consider a non-zero, real-valued polynomial

functionn @ ® W ©w of degree
atmost 2. Letw w w be asolution of the
integral equation

W No w6 OEd 0Q0

Which of the following statements are
necessarily correct?
1. ww isapolynomial function of degree ¢

2. w w is a polynomial function of degree T
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3.1f® mand® ¢
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2. GiaR00 & % p 1

3.a7ah0d & % byl

4. 4Tah00 & % p 1

Let' @ Tip © s be defined as

mhthen® ™ T 102.

%4

102. For"Qy 6 mip and&  ph
NB et P& 1 - —on

POoTp i TE p¥W  e@peN[ pHFU

0Q | QwQwsy ©¥% PReN%EN
YQ --Qn -Qp B Q- RB]
P NG AUNTO[ P| n#uBYR '0QUXx |
373
1L p OKf¢
2. p AIcOsw
3. OEt" ¢ »

Al & ¢t pw

-0p B Q-
be an approximation of the integral

‘OQ | "Qw'Q wFor which of the
following functions "Qis "Y"Q  "OQ?

A 3. OB £ &

"Q')HE 60 T 060 QO 4. Al @ ¢ pw
Let us set 3
0 GDEIGEPD® Mpdpm 6p ™ UNIT-4
Leto] 6 Tip satisfy the Euler-Lagrange
Equation associated with 0 . Then 103. n%bd %i Ud PORARE 0@ 60UA; g
1.(?( vI-_I:i.g.‘:()antboundedbelow ARNE OUN RE
2. aTahwith' G & 0 3 3
4 afalwith’o  a O) Nf B } 0O CPIORAE  b|
Oy Nfdon%nd mp 6m mily P Nwyp Uy Axy  o% —J#I T ONG EB
Oy N Grosn 00O, 6Yi Riid RE 60 By yuwl @y Ul Of w®ixy n%N
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1. ONgA| OOBOYD RE] ® OA+—he O
2. ONgA| 00@OWD RNRguw RE] 2 OAA—Ph—— OAL—
3. 'Oy N[ ex{3a O Ol B o 5 o
4. "Oy ON| exfi%: O O § Nisgk 8 — OAt—h— OA+—

. s e 4 O A+——nh
Letwo ONO mp O M T and let
‘©&OO s be defined as O Ad
[04) 0 0 60 Qo

Which of the following are correct?
1. "Ois bounded below

2. "Ois not bounded below

3. "Oattains its infimum

4. "Odoes not attain its infimum

103. Consider a Cauchy population with probability

density function
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Let & Fid /8 &y be a random sample from the
above population. Which of the following
confidence intervals for —have confidence
coefficientp | 1 |

Ny A @1
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Let @ be a sequence of independent
random variables where the distribution of &
is norrpaj with mean ¢ and variance £ for
¢ pltkB Define

B & ..

Al &

w p
€ Q Q

o

Which of the following are true?

1. O ‘0"Y for sufficiently large &
2.6 AY 6 AO forsufficiently large &
3. @ is consistent for ¢

4. & is sufficient for
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4. Q® —Q heo mh— m

Let ¢ Fio /B ity be a random sample from

"Q w, a probability density function or a
probability mass function. Define i

—B ® ® hwhere @ -B .
Theni is unbiased for —if

1. Qo Q —Aﬁdo mipleB AT A 7

2. Q& M_M_'Q_ﬁ b o Hh— 7
3.Q® -Q ho mH— m

4. Qo —Q ho m— m
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For ¢ phlet & be a Poisson random

variable with mean €& . Which of the

following are equal to
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107. ¥ NG & bpp| %pRg R 1. 3and 1 are in the same communicating class

. S n ow . L 2. 1and 4 are in the same communicating class

L xo@l Tén 0 mip G4 i =0 mip RE] 3. 4 and 2 are in the same communicating class

2. x oI T r iOuis dp R i— %) 4. 2 and 5 are in the same communicating class
OwEN BE]
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107. Which of the following are correct? 2.00 %) R —
1. if ®and ®are O Tip then ——is TP 3001 sk —

2. if ®and Gare independent § Tip then — 4 0 yRe O ——

has o-distribution 3
3. if @ and ® are independent Uniform Tip

then — is Uniform 7 109. Let“Ybe the setof all 0 o matrices having 3

entries equal to 1 and 6 entries equal to 0. A

4. if @ is Binomial M then & & is matrix O is picked uniformly at random from
Binomial Ehp N the set “Y Then
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110. Suppose 0hOho are events in a common
108. Consider a Markov chain with five states probability space with .
plgfoitiv and transition matrix LO ™ VO ™ VO T
Lo, 6 TP DO, O
- M T - T T LO, 0
. ~ WhICh of the followmg are possible values of
”ﬁn - nn U 00° 6" 67?
A = 1. 05 2.03
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Which of the following are true? AgAy i3 wny OwWEN RE -1 By b
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Consider an 0 70 7p queue with interarrival
time having exponential distribution with

mean -and service time having exponential

distribution with mean — 8 Which of the
following are true?

1. =% y bw z %R0y Rl &1

2. y bPw z ¥ yRHANE Uy
zURYd } NRgw RBE]

3.3y y bwok } by WRARI& U

1. if T _ * then the queue length has UB—%y o% yRNe ORI z%UA RE]
limiting distribution Poisson 4, =34y y bwok } P¥%y WERHIE U

2. ifm - then the queue length has OB Ty P23 jpy1 OOQOUD RBE]
limiting dlstrlbutlon Poisson _ °

N :f nt ot t_btf:_en thﬁ. c?]u_eue Iengtth has 113. Twenty identical items are put in a life testing
i '”9 Istribution Which 1S geometric experiment starting at time 1t The failure times

4. if _ then the queue length has

of the items are recorded in a sequential
manner. The experiment stops if all the items
e e fail or a pre-fixed time “Y 7t is reached,
Wl wN OfORYa 74 z AON Tdily _ - ¢ whichever is earlier. If the lifetimes of the items

x€ o¥% ®10;TnOx; RB] Oy Nf nae bidependent identically  distributed

limiting distribution which is geometric

y wi @pi ¥ it@y R TOLU %oi| Oefqgrl/erjtlal l{agpdom variables with mean —-

. on . W . . N where 1 — p T1tthen which of the following
Pwéags 114 POxymudy Ut @4 N gatements are correct?
TOLU %@i| O RIBE %yt &HGyEb k 4 1. the MLE of —always exists
v R| PBg R 2. the MLE of —may not exist _

o o 3. the MLE of —is an unbiased estimator of
LU Mo ® pg¢ - —if it exists
2. 00 T por Dws By 4. 'tlh(e_fh_{I[LE_ (?[f—is bounded with probability

N N e , if it exists
3.0 ®OTy AxEl EPQy RB]
4.0 Ty ABxEl EPP) BB] 114. a%bwey OHARB +Q vy byl O
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Arrival of customers in a shop is a Poisson OUA QI_ ] UVO {"'\F q\”il Nzgh 45 .
process with intensity _  ¢. Let & be the ABgw ith¢e E EOMQ} OAy @ % T%E
number of customers entering during the time wy Pwdly Q Op Q@ Oy NJ n v
interval phg and let & be the number of Wy e e e = e %0 K
customers entering during the time interval O 1 0-0V8T NGO PPl%PRgw B

1. 6 ¥4 0% yedUad % O MR B ]

06 mMd & pg - 2.0 %y ApPpmis]

¢ and ¢yare independent 3.3J0@i 6 v ¢w y PwOWD RB]
4

@ is Poisson with parameter 6 6y yNgg 40R K ]
@  Qis Poisson with parameter 8

uhp Tt Which of the following are true?
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Consider a " ) " UBuh Ath_ with 'Q . 4. 6 A®O 6 A ifall the group means
Let O £ be the incidence matrix, are same
where £ number of times ith treatment o o o o
Let & 1 ‘O-0 0. Which of the following O mt pl] O) Y ahm%
are true? . o . oo o .
1. & has a characteristic root Tt O /wow/b olpP wo o
2. rankof U is 0 e L
3. the above " ) "isgonnected FNGH NI PLP[%zZNAR B g? B
4. trace of the 6 is 4® 1. ® Jbb
22./bB O® /be¥w wYAx OwEN 3
O3 Nf Q&8 R iT) Texps Of0 UT ¥ y Nesd %y 0k
Uy e OU By 1QWRO %4 N %y z83°E x 33p ¢ & pv BB OO /b
%y z%UN  %oNy  Ayei| B1] RAT Q] e nN@ o /ot i0wsdwo EI Ry
p & U+iTy PNGNTPIAxN xi ANy 2.up ¢+

0@ 0UA; @f ] L.
L bOJQOUT %1 OROMY TON me4 , 116 ?uppqsewrﬁ hoo arej.l.d. randorp \’/‘ectors from
20y @i%pan POURaA®m Tri10x U T 8LEt/BATOB Jbwo/b
PNy OS] wilh@th fwuw 0
o § s e Ao Which of the following statements are
1. Qp(,)[jﬂ‘ ?f Pl Texps P| qug’”m O N{ ) necessarily true?
TP 1 ®N § ¥ oY, b@U x| bRC A% II;(;BU'H['B
) rNN %4 U{ ]“ o i 2./bB & & Jbfollows a chi-squared
O] NJ wn3¥jw OO0V I i NI X } AN; BT distribution

y Lqi Ax i TV |'Z.|.><lflm ?Rm E)P P-| ¥ N 3. /bB M ® Jeand /b B DO b
Pl PRg B are independently distributed for p &
Lo& ¢ o
2. 06 4.5 4
3. %A aAyx1 O TPd QO+TPBI® b|

%O Ri P¥%uly BE] 117. 6y Nf  n% RBO) @& Oyp =y.0) O
4, xobOd o Oy P& N RE i x;} dR¢A% T¥iT Ux AN& O

TP@ TrPobo BE] 06 =& hEET

T yelx

Suppose there are "Qgroups each consisting of Pl BB]_ 0@k O} Ex %) ©o%
0 boys. We want to estimate the mean age ° AGA 1) wywyl iOWERGI B Of - p|

of these Q0 boys. Fix p ¢ 0 and

consider the following two sampling schemes. Pl PTg BB

|. Draw a simple random sample without 1L _%) ORWEN ox AGA; 1) wny
replacement of size ‘Qéout of all ‘Q0boys. 2. UA% 8@ ax OUN 3 budxO_3% O é
Il. From each of the ‘Qgroups draw a simple 2 %UA % yREH &I 0; 0B ywec

random sample with replacement of size €8

Let ®and & be the respective sample mean 3. INGRD SE ax OU“J APUOXO_¥ O e
ages for the two schemes. Which of the zaUA 3%y yREH 10 U0UR ywecl
following are true? 4.0 v Olé z%Ué %NRg@HRE]U
1. Ow

2.0 ‘

3. 6 A® may be lessthan 6 A ® in some
cases
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117. Suppose we have a random sample of size
¢ ¢ p from the density
e (@ hEE T
Th I OEAOxEOA

If the prior of _ is an exponential distribution

with mean 1, then which of the following

statements are correct?

1. the posterior distribution of _is an
exponential distribution

2. the Bayes estimator of _ w.r.t. the squared
error loss function exists and is unique

3. the Bayes estimator of _ w.r.t. the absolute
error loss function exists and is unique

4. the Bayes estimator of Q does not exist

118. Oy Nj & B3y +0 —p h—
Pl T N%y Uy Axy o3
OB 0636 6 Y By
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p xo61ld ™
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1.1 Ed O—
2.1 Ed O0—
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118. Let O M KO be a random sample from
O —p h—  p 1the 1t /and let OB A be
defined by )

T EA ™

p EA 1
Suppose — and — denote the MLEs of —
based on WM HY and on O K
respectively. Which of the following
statements are true?
1.1 Ed O0—
2.1 Ed O—
3. — is a consistent estimator of —
4. — is a consistent estimator of —
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Consider the following regression problem

@ 1TQ 1 Q 71NQ Bk
Here T BHR are iid. 0 mh, random
variables. Iff andt are the least square

estimators of I and I h respectively, then
which of the following statements are correct?
1. O I

2. 01 )

3.6 A0 6 A0

ff-'l'#d.xbrklz, Ty

O) N b MB Y ORE x ¥yxfl o %

yay i pwii OQBN DUN&) U; Ax
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1. Oy ydHYH; OWQBN I8yl ]
2.0 ¥ e U0wW® z D)@ OxJ A
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.Y @z b@ Oxf A O ¥ BU0¢ WD
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Let & Rd B iy be a random sample from an
unknown continuous distribution function "O
with median — Let Y count the number of "Q

for which @ 1 Consider the problem of
testing 'Og¢— 1t against ' Og—  p based
on the test statistic Y. Which of the

following are true?

1. the distribution of "Y is independent of "O
under 'O

2. left-tailed test based on “Y is consistent
against 'O

3. left-tailed test based on "Y is unbiased
against 'O

4. left-tailed test based on "Y has the n-value
0°Y 1 AOA OGukdar O
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