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ATMPART A

Teh F TR & Af¥ehad 90 km T 397reT
foar ST @har &1 TS WU god faufear
argel forctell 3f8ehaa gl (fhell. &) @
e § STafh 30% T IRT eR”R a1 §7

1. 180 2. 90
3. 120 4. 270

A new tyre can be used for at most 90 km.
What is the maximum distance (in km) that can
be covered by a three wheeled vehicle carrying
one spare wheel, all four tyres being new?

1. 180 2. 90

3. 120 4. 270

2 HleX JeTS arell T W F Th EaR W
ST g e & f& ag 1.75 Hiex 391 ae
Y| AR A W Hr HfAhdA At gl @
Hehll g:-

1#eT & AN &A

1 #Hiex @ ogr HUw

1#ex

1.2 #Arex

H N e

A 2 m long ladder is to reach a wall of height
1.75 m. The largest possible horizontal distance
of the ladder from the wall could be

1. slightly less than 1 m

2. slightly more than 1 m
3. 1m
4,

et BUe & & Fraer Aol a® 7@ ¥

1. g Fg Wi Ivoaw RAfFar B w®
§Y X ST §, A 39T SAAeidr AT
g Rl AN

2. Ife frelr @ Al @B S g, ar
IR QTIAT ST B

3. e IS quith & &, o ag YUiich a1 &
fasnfoa g &

4. IE FIg qOiE fawA §, dF a§ qoiies ar
q oI 16T grarl

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

1. If a patient dies even with excellent medical
care, he likely had terminal illness.

2. If aperson gets employed, he has good
qualifications.

3. Ifaninteger is even, it is divisible by two.

4. If an integer is odd, it is not divisible by two.

. Th 50mx5cm HARS HIY Fe drel

FATHT TUs FH 05 cm =g i if®eas
fohaell SolepR UfAe @ @sr Far ST Fehar

&7
1. 99 2. 121
3. 100 4. 105

. What is the maximum number of cylindrical

pencils of 0.5 cm diameter that can be stood in
a square shaped stand of 5 cm x 5 cm inner
Cross section?

1. 99 2. 121

3. 100 4. 105

T gl gl arer 9T Y T N dAY A

AT &Y Yrel H I@ol W gH 7 fe@rdy gam?

1. 3MEUrE 7 Jefell H aier 3w ghadr
fe@ar gl

2. 3HATH AT Jelar H der fdh g
ey &am|

3. i g 9ITRUT H HIS A AGr AT ST
FehT|

4, 9T F AT T ATF T FTOT
gfsrar gt

If a plant with green leaves is kept in a dark

room with only green light ON, which one of

the following would we observe?

1. The plant appears brighter than the
surroundings

2. The plant appears darker than the
surroundings

3. We cannot distinguish the plant from the
surroundings

4. It will have above normal photosynthetic
activity

12 cm 83T aTel G971 & °RT At  x T arel
It P HICA, dcIATd ThaIRT HI FAFH Teh
foredl Sarer g1 fohedr & 31f¥hae 3aT &
T x &1 AT Fa—?



1. 6cm 2. 2cm 9. There are small and large bacteria of the same

3. 3cm 4, 4cm species. If S is 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. Seman > Siarge

square of side 12 cm to make a tray by folding

the edges. What is the value of x so that the 2. Viman > Viarge

tray has the maximum volume? 3. (SNV)sman > (SIV)iarge
1. m 2. 2cm

3. ggm 4. 4 gm 4. (S/V)small < (S/V)Iarge

TSl A f9ar a3, 8x 6 AT H n TS 10. omar gfada Iasy
THcTH AT & AR B W $H ThR Norg

ST & B ot @ P o T @reh ST Tl BLAL [V e T A

n & AT AT S|

1. 56 2. 12 ?

3. 24 4. 48 N y F
A 1 1 X 26 +

The smallest square floor which can be completely

paved with tiles of size 8 x 6, without breaking L 5 she 2 2. M5 5A2 8
any tile, needs n tiles. Find n. + +
1. 56 2. 12
3. 24 4. 48
. i 1 6 10 6
ar &3t & AT, 1lF T g 9 F uT &
T & &) g1 93 F&Ar 25 & g ¥ (5)? 26 z z 26
w%lfﬁa’lﬁwm & 24 gfderd & er o 3. TG b TR TS
g 997 G&AT & 3 T Iqrer fohder g ? 9 9
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 (5)2 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 Z
T & Jollid # O g 99 el e & Shar] ?
TR S | AR Sha] & Eadr e S ¥ A8 XE ’26 +F
quT AT VE o ed # § Fld-a1 Y
Ter g7 1 2
’ 15/\8 2 " |15 5/\2 8
1. Ssmall > SIarge > 5+ +
2. Vsmall > Vlarge
3. (S/V)small > (S/V)Iarge
1 6 6
4. (S/V)small < (S/V)Iarge 10
26 z z 26




11.

11.

12.

3. 5o 10A2 12 % B N5 15
X X
5 6 2 0
A 1 7 26

ar urask AR B UF JaR IF & A F
ar Rl R & ¢ dr ue & e 7 gsar
YR Fd &1 I A8 km/h& Raa arar &
aur B 6 km/h & fagd =rer & alsd gu, A
30 et ueard B & fAear & ar & Hr

TS fherer &7
1. 1km 2. 4km
3. 3km 4, 2km

Two runners A and B start running from
diametrically opposite points on a circular track
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

T FAAA A & o3t Py dar Py & &
UF ARl a¥g & 9Y U AT §,
3T fEufadt & 1 %05 & IR R
Rfcead forar = g1 @5 & @ Fila-ar s
e §?

afd THaAA Bl
Py @ P, & & T aifd Psa@am Py &
dg & afa a e §

3. Golled & ®RUT Py P, dsd ST W afd
et gl

4, P3¥ P, AT G689 & afad § T
T Srar B

12.

13.

13.

A path between points P; and Py on a level
ground is shown, and positions of a moving
object at 1 second intervals are marked. Which
of the following statements is correct?

1. The motion is uniform

2. The speed between Pz and P, is greater
than that between Ps and Pg

3. The speed from P, to P, increases because
of downward slope

4. The section P5 to P, is covered at the
slowest speed

T oo T ool WAS AT fog & gqaran
AT § OA dur OB IR &dad & Feardy
¢l fog Cged w fPua &l

T ACB ST AT IaT3i?
1. RuRa 7€ frar s gear
2. 30°

3. 60°
4. 45°

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.

What is angle ACB?

1. Cannot be determined
2. 30°
3. 60°
4, 45°



14.

14.

15.

15.

16.

16.

17.

17.

THh 5m X 2m AT H FAG HACS dlell Tolc
# R 20 kg &1 38H 5cm X 2cm AT &
1000 B¢ R ST &1 Bead & 9T Telc &l

R (kg #) forda 872

1. 10 2. 2

3. 198 4. 18

A plate of 5mXx2m size with uniform

thickness, weighing 20 kg, is perforated with
1000 holes of 5¢m x 2c¢m size. What is the
weight of the plate (in kg) after perforation?

1. 10 2. 2

3. 198 4. 18

2mx2mx10cm AT & UH G s A

fohctet e Har &1l 87
1. 40m’
3. om

2. 04m®
4, 40m’

What is the volume of soil in an open pit of size
2mx2mx10cm?
1. 40m’
3. om

2. 04m®
4, 40m’

AT B& T AT & foT sind = cotB §?

1. A=B=0
2. A=B=§
3. A=0,B=Z
2
4, A=Z2 B=0
2

For which values of Aand B issin4 = cotB ?

1. A=B=0
2. A=B==

2
3. A=QB=§
4 A=7,B=0

11 §#r &, 8 ¥ 9z iR 20 I 3T
HIAHR Felledh & 5 T 1S dh 91t oRT
gl 30 Tk H 1 dAT BFear & MR 21
TIHAFER IMferAm srell Sy g1 387 el v

Tdg frdar 3 3891?
1. 8.8FAY 2. 109+
3. 13+ 4. 0 T

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

18.

18.

19.

19.

are dropped in the flask, what would be the rise
in water level?

1. 88cm 2.
3. lcm 4.

10 cm
0Ocm

Tdh oSH o oels [ drell Ueh & & T W
N ghST ¥ JA IHH gEA BRI TH r
(r < 1) BT el gdel @ & S gl &
F dT N TE dSH TH F NG TFT
WA TE & GH W ddedl gl TP
TgFR A 10 AFUs oed B e afay (i
YHUS) § o5 @H F AT Toar &2

r 1l
L= 2. %
3. 20m(r + 1) 4, =D

5

A boy holds one end of a rope of length [ and
the other end is fixed to a thin pole of radius r
(r « ). Keeping the rope taut, the boy goes
around the pole causing the rope to get wound
around the pole. Each round takes 10 s. What is
the speed (in units of s™*) with which the boy
approaches the pole?

nr ml
1. ? 2. ?
3. 20m(r + 1) 4, 0D

5

T fed fRdl AR & @ B oar SeiR
TACAT &1 22 IC Al ¥ &l Igell SoiR
FT Iod 18 AT § dAT 18 e I § &&r
Al SOk &1 dofet 22 A B et A |
HIT-AT FUT TET 87

1. 22Fc i Sk & 18 Me &I Seik F

= 3O ST A ¥

2. 22 HT SIS A 18 N ik F

L Iom STer |

11 =

3. Gl oIkl & el & AR A g
22 T FI SR Fr 3UeT 18 I:T FHr
ek & 2 Iom 3fde |

11 2

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. SO’ (AR, 3dIS) o™ # HicT  ol@edT
A STATEAT drel @ & HAPN A Ssd

20.

22 carat chain contains i times more gold
than 18 carat chain
22 carat chain contains % times more gold

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

18 carat chain contains i times more gold
than 22 carat chain

g P & & Fia-ar suT T8 g2

Short (Height) Tall

Z

JAGETT H FAT5 9 AR H Fs Fg-aeY

4.

Con

Population

Aneay (WS1BM) 8N
uone|ndog

Tl Bl

o catadl 1 e SN cuTEAT
FETS & FE HRAF gler Y FHGT B
S T gooh SIFAl T TEAT & T ARY
afFaatl ¥ A8+ gl

ALIH AR T ALYH oiaTs drot AfFd =gt &l

tours in the bivariate (weight, height) graph

connect regions of approximately equal popula-
tions. Which of the following interpretations is
correct?

Short (Height) Tall

N

Population

\N

There is no correlation between height and
weight of the population

Heavier individuals are likely to be taller
than lighter individuals

Taller and lighter individuals are more in
number than taller and heavier individuals
There are no individuals of medium
weight and medium height

Aeay (WS19M) 48N
uone|ndog

ATMPART B

UNIT-1

21.

21.

22.

22.

23.

Fold f:X->Y & fov O & & sla-ar

3TaeThd: Tl 872

1.Zlﬁfﬂ'aﬁﬁf%,Fﬁg:Y—>X$rm%
aifr @l y ey & faw f(g(») = y &l

2. Of¢ f 3oy g, af g:Y > X 3ffdca §
aifr @ty ey & faw f(g(y) =y B

3. g f uhdr &, TUr Y oy g ar X
gRfAT B

4. I f ITTOIET §, dAT X 3P0 §, ar Y
T aRfAT &l

Which of the following is necessarily true for

a function f: X - Y?

1. if f is injective, then there exists g: Y — X
suchthat f(g(y)) =y forally e Y

2. if f is surjective, then there exists g: Y - X
suchthat f(g(y)) =y forally e Y

3. if f isinjective and Y is countable then X
is finite

4. if f is surjective and X is uncountable then
Y is countably infinite

AA R S={fiR>R|3e>0dfF

V6> 0,lx—yl<8=|f(x) - f)| <e}.ar
1. S={f:R>R|f daa &}

2. S={f:R > R| f ThaARId: Tad &}

3. S={f:R~R|f ofaey &}

4 S={f:R-R|f 3R &}

LetS ={f:R - R |3 e > 0such that

V6> 0,lx =yl <8 = |f(x) = fF)| <€}
Then

{f:R - R f is continuous}

{f:R - R| f is uniformly continuous}
{f:R - R| f is bounded}

{f:R - R| f is constant}

nhhnn

1.
2.
3.
4.

A F £:(0,00) — R THTAAT: Tad gl ar

1. lim f(0 @ lim £ (o) 1 3ifecea Bl

2. lim f(x) @7 3fedea &, WG limf(x) &
HiEdeT AL Bl



23.

24,

24,

25.

25.

3. lim f(x) & 31fedca $r maegesar 4 g,
W limf(x) 1 3T R

4, T ar Jlim £(x) T, S lim f(x) & 3faca
gl

Let f:(0,00) — R be uniformly continuous.
Then
1. lir(lﬂf(x) and lim f(x) exist
X— X—00
2. lir51+f(x) exists but lim f(x) need not exist
X— X—00
3. lirg1+f(x) need not exist but lim f(x) exists
X X—00
4. neither lirg1+f(x) nor lim f(x) need exist
X— X—00

AW f& D aredide @1 #1 U 3qHHcad
gl ®YT: “D H Tcdh Heic IThA HT TH
3T § St D # 3fERd @ar &7 W
faar| I Fua @ &, I

1. D =[0,)
2. D =10,1]U [3,4]
3. D=[- 11)u(12]
4. D = (—1,1]

Let D be a subset of the real line. Consider the
assertion: “Every infinite sequence in D has a
subsequence which converges in D”. This
assertion is true if

1. D =10,)

2. D=1[0,1] U [3,4]
3. D=[-11)u(1,2]
4. D =(-1,1]

A & @l n>1 & fOw, q,>1 dar
Upy1 = Ap + 1 H FATA FAT JEATAHR
HEAT3T &1 Teh T {ap)peg &1 A e
ﬁaﬁar—mm%w-a@r%?

1W2n1 3AART gl gl
2. 3THA {an}n>1qm’q'ﬂ%l

3W2n1 AR g &
4’;]'Uﬁ2n1 FferaRa g &

Let {a,},>1be a sequence of real numbers
satisfying a; = 1 and a,,; = a, + 1 for all
n=>1. Then which of the following is
necessarily true?

1. The series Yn—; aiz diverges

2. The sequence {a,}, >, is bounded

26.

26.

27.

27.

. 1
3. The series Z,‘f:la—z converges
n

. 1
4. The series Z;‘{;la— converges
n

A 6 Z ot & weeaa @ Afése swar
€ aul L, e {0,1,2,3,..} # @Afése
AT gl FAARDT [ Ly XZ—Z S
fmn)=2Mm-2n+1) ¥ &I I g,
R et ar A=faT f§
1. JTeoTCeh(ITTICT) T Tehehl (Tehehr) gl
2. Uhehl (Thehl) T 3TeoTesh (3TeoIe) 78
3. THET JUT HTToIeH alell
4., T A TP, T NOIEH

Let Z denote the set of integers and Z,

denote the set {0, 1, 2, 3, ... }. Consider the

map f: Zso X Z — 7 given by f(m,n) =

2™ - (2n+ 1). Then the map f is

1. onto (surjective) but not one—one (injective)
2. one—one (injective) but not onto (surjective)
3. both one—one and onto

4. neither one—one nor onto

:mﬁ'rﬁ?Az[i g]eMz(R)?-r%JT

$:RZXR? > R U gfadf@® AT § S

p(o,w) =vTAw T RART & e 7 &

TET HYT HT Yo

1. g v,w € R? & fow
p(v,w) = p(w,v) ¥l

2. @8t w e R? & AT &R v € R* &
HRedca §, afF p(v,w) = 0 &

3. U%h 2X2HAAT 3Megg B & 3R
g afs g v e R? & faw

¢(v,v) = vTBv gl
U1
v
“ |
W

A= P R* > R @ &

N

=0 ([o;] [, ]) = sone

LetA = [zll g] € M,(R) and

¢:R? x R? > R be the bilinear map defined
by ¢(v,w) = vT Aw. Choose the correct
statement from below:



28.

28.

29.

29.

30.

=

o(v,w) = dp(w,v) forall v,w € R?

2. there exists nonzero v € R? such that
¢(v,w) =0 forall w € R?

3. there exists a 2 x 2 symmetric matrix B
such that ¢ (v, v) = vTBv for all v € R?

4. the map y: R* - R defined by

U1
0 :;21 =¢([E;][VWV:D is linear
)
1 -1 1 1
ad fF A=[1 1 1 aznb:H gl
2 3 a B

ar arEdfas @B & I dF AX = b &

1. 5§ B #7 § A ®IS g 74T &l

2. 9 a # 2 g, df IIRTAT &I & & &l

3.3 a=2aw B+7 & ar 3uR@AA
HEAT & g ¢

4. I a#2 & A UF IERAAT g B

1 -1 1 1
1 1 1] and b = [3
2 3 «a p
system AX = b over the real numbers has

Let A = . Then the

1. no solution whenever  + 7

2. an infinite number of solutions whenever
a+ 2

3. an infinite number of solutions if « = 2
and g # 7

4. aunique solution if ¢ # 2

e B oa=[0 1] ¥ & mew o
quiteh n oifes A" =1%

1. 1 2.2

3. 4 4. 6

Let A = [_01 ﬂ Then the smallest positive
integer n such that A™ = I is

1. 1 2.2

3. 4 4. 6

A F A s awdad @AfAG egE §
aar B=1+iA @ i?= —-1¢gld

1. afe aur @7 Ife A graAvia 8, B
oh AT B

30.

31.

31.

32.

32.

2. B & @it 3fASET0T Al 3TaThd:
aredfas gl

3. B — I 3aeTehel: YohAUNT g

4. B 31aeTehel: sgcshAUNY B

Let A be a real symmetric matrix and
B =1+ iA, where i? = —1. Then

1. Bisinvertible if and only if A is invertible
2. all eigenvalues of B are necessarily real

3. B — I is necessarily invertible

4. B is necessarily invertible

A=t & S ={xe€[-1,4]]| sin(x) > 0}
e & & FiT-ar T&r g2

1. e (5) < 0

2. Foae (S) HTedca g &

3.3FT@R(S) =1

4, FFF (S) =m/2

Let S ={x€[-1,4]] sin(x) > 0}. Which
of the following is true?

1. inf(S) <0

2. sup (S) does not exist

3.sup(S) =m

4. inf (S) =n/2

A {6 k U U qUith § dur A 6
Se={x€[0,1]| x & cuHAea ATRoT &
kth TUTST W TS AT 3h g} ar Sy H
AT AT §

1. 0 2. 4/10
3. (4/10) 4.1

Let k be a positive integer and let

S = {x €[0,1] | a decimal expansion of x
has a prime digit at its k" place}.

Then the Lebesgue measure of S, is

1.0 2. 4/10

3. (4/10)F 4.1

Unit-2

33.

AW & AfFEEy gAdT # D Us faga gwig
e & @ U= D\ {-3,7} 3%, wwt
Hy = {f:D - C| f greianfther o1 IReey £}
au Hy={f:U—C|f geahe aur
aReeer 8}, @ r(f) =fly & RE S A
AT r:H; > Hy, f & U & & 9faey g



33.

34.

34.

35.

35.

10

1. whehr W 3MeoIET gl
2. TTOIEY 9 ThT et
3. TESTEr TUT Teheh!

4. F Ar SIS T Teheh

Let D be the open unit disc in the complex
planeand U = D\ {—— —} Also, let

H, = {f:D — C| f is holomorphic and
bounded} and

H, = {f:U - C| f is holomorphic and
bounded}.

Then the map r: H; — H, given by
r(f) = f|y, the restriction of f to U, is
1. injective but not surjective

2. surjective but not injective

3. injective and surjective

4. neither injective nor surjective

ael & C Bsar 2 &1 ged @, A@EAA
W%Wﬁé’h—q%mﬁ gATEad feem &

fa=arfad| ar gaThe 56 1)2 3 §AT §
1. — 2 2mi

2mi
3.1 4. 0

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

is equal to

§C ( 1)2

1, L 2. 2mi

2mi

3.1 4. 0

Ao 6 f fagd gws dAfher A U
grelAIfheh  Belel § olfeh lim,,; f(2) ST
Ff¥aaa s@ gar A & Yr a7,
z=0% SRR # f & TR Ao § dur R
36 JfFEer Bear g1 ar

1. R=0 2.0<R<1
3. R=1 4. R>1

Let f be a holomorphic function in the open
unit disc such that lim,_,; f(z) does not exist.
Let Yoo a,z™ be the Taylor series of f about
z = 0and let R be its radius of convergence.
Then

=0 2.0<R<1
3 R =1 4. R>1

36.

36.

37.

37.

38.

38.

39.

f(z) =e?+e 28 aRANT Feled f:C > C
1. % gRfAA: 9gd LIS &l

2. 1 FIS YIS AL gl

3. % A AEdAfdF LIF &

4. & IaRfATa: sga s ¢

The function f:C — C defined by f(z) =
e?+e~% has

finitely many zeros

no zeros

only real zeros

has infinitely many zeros

PR

AW & R* T U deey fagd suae==a A
gl AR? A A% Hath) & Q I & Had
ITTOIET holall T T&T &

1.1 2.0

3.2 4., IRTAT g

Let A be a connected open subset of R2. The
number of continuous surjective functions
from A (the closure of 4 in R?) to Q is:

1.1 2.0

3.2 4. not finite

AT fF R 1 & FHAIASE d Q FT 3uderd

g Oy et A FiF-a1 3MaTEa; TE &2

1. R Us HEF UTdel &7 B

2. R# IURAT: 3eieh AT IUTSIAiorl g

3. R# U ST IS § S Uk
3RS uTsael FE B

4. R# 935 3fass IUlsidel m & A,
3@AY & R/m IRAT B

Let R be a subring of Q containing 1. Then

which of the following is necessarily true?

1. R isaprincipal ideal domain (PID)

2. R contains infinitely many prime ideals

3. R contains a prime ideal which is not a
maximal ideal

4. for every maximal ideal m in R, the
residue field R/m is finite

{1,2,3} & saAGdl #T HAE S il agar
& oRfAa a7 F; W Bfaw afcy aafe «w
FT FAT &, IYUR {eg,e,,e3} H Tfeal &
af oc€S; & AT o-¢ =e;; CaART



39.

40.

40.
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HHAAYUT | IWFd HF & 31T A
afeelt & woTT H AR §

1. 0 2. 3

3.9 4, 27

The group S5 of permutations of {1, 2,3} acts
on the three dimensional vector space over the
finite field IF5 of three elements, by permuting
the vectors in basis {ej, ez, e3} by o-¢; =
eq (i), for all o € S5. The cardinality of the set
of vectors fixed under the above action is

1.0 2. 3

3.9 4. 27

A fF f:Z— (ZJAT) x (Z)6T) weie

f(n) = (nmod 4, nmod 6) gl ar

1. (0 mod 4,3 mod6) f & f§& # gl

2. (amod4, bmod6) f & &« & §, &l
A quiiet adar b & AT

3. f& [§9 & JUaY 6 3999 gl

4. f & 3 =247 ¥

Let f:Z — (Z/AZ) x (Z/6Z) be the function

f(n) = (nmod 4, nmod 6). Then

1. (0 mod 4,3 mod 6) is in the image of f

2. (amod 4, b mod 6) is in the image of f,
for all even integers a and b

3. image of f has exactly 6 elements

4. kernel of f = 24Z

UNIT 3

41.

41.

A fo6 IRMAS AT qaEEn
Ur — Upx = 0
u(x,0) = x3
u;(x,0) = sinx

& g u(x, t) ¥l ar u(m,m) &
1. 4r3 2. 3
3.0 4, 4

Let u(x,t) be the solution of the initial value
problem
Ut — Uy = 0
u(x,0) = x3
u:(x,0) = sinx.
Then u(m, ) is
1. 4m3
3.0

BN
N

42.

42.

43.

43.

44,

arEdfds FEIt A 1 @y Sas fav
HAT AT FHEAT

%+Ay=0, y(0)=0, y(mr)=0

% IO B &

1. (—,0)

2. {Vn | n Ueh &1 qUTier 8}

3. {n? | n U U= qulien §}
4. R

The set of real numbers A for which the

boundary value problem

2
+ly=0, y(0)=0, y(m =0
has nontrivial solutions is

1. (—,0)

2. {\/n | n is a positive integer}
3. {n? | nisapositive integer}
4. R

At D {(x,y) | x2+y2 <1} & & =
arell Usheh dfthet 1 fAfESe axar & aar
A % DC AT # 3HA GTE gl 3w
37dehel FHRIOT

0%u 0%u

(?-DTE2y 2L - Thog

1. 9 (x,y) € D¢ & foIT WRaad® ¢l

2. @ (x,y) € D & v AfARTARF gl
3. @ (x,y) € D¢ & fov AfARae™+ gl
4. @ (x,y) €D & o Waalds gl

Let D denote the unit disc given by
{(x,y) | x*+y? <1} and let D¢ be its

complement in the plane.  The partial
differential equation

2 _yPu, o w2
(x 1) P + 2y oxay 872 0 is

1. parabolic for all (x,y) € D¢
2. hyperbolic for all (x,y) € D
3. hyperbolic for all (x,y) € D¢
4. parabolic for all (x,y) € D

W'ﬂm(x—l)y”+xy’+iy=0
W faEr| ar

1. x = 1 vaAE AR §g 8l

2. x = 0 whaAr fafaaar fog &

3. x =0 durx = 1 e fafear f§g gl
4. @@ x=0, 7 x =1 &g B



44,

45.

45.

46.

12

Consider the differential equation

x—=Dy" +xy" + iy = 0.

Then

1. x = 1is the only singular point

2. x = 0 is the only singular point

3. bothx = 0 and x = 1 are singular points
4.

neither x =0 nor x =1 are singular
points
3HF AU Iecd dom § IRl TH T m 46.

& 1 vk 3T FHUSHAS & Sised TEOT

& A fh [(m) Afcse &xar g T & &

FleT-ar TEr 82

1. afe a7 £ MY & JorRar § aqur 3T £
MY & A& aewar & 1) > 1(£) Bl

2. afg 3787 £ U FaAR & ALAlg & FoRar
AU RS e T & A [(8) > [(8)
gl

3. @l el £ & fow 1(¢) @

4. 9 3re7 £ MY F ToRar & aur 367 £
MY & FEF e & 1(0) < I(£) Bl

Let /(m) denote the moment of inertia of a

regular solid tetrahedron about an axis m 47.

passing through its centre of gravity. Which

of the following is true?

1. if the axis ¢ passes through a vertex and
the axis ¢’ does not pass through a vertex
then I1(£) > I(¥")

2. if the axis £ passes through the mid-point

of an edge and ¢’ is any other axis then

1(£) >1(¢)

[(¥) is the same for all axes ¢

4. if the axis ¢ passes through a vertex and
the axis ¢’ does not pass through a vertex
then I1(¢) < I(¥")

w

A T T 3T [0,7] X [0, T] & FsaAT 47.

u(0,t) = u(@m,t)=0, 0<t<Tdaw
IRfA® ufasy u(x,0) = p(x) & 3rEh=,
0<x<m, & Th g ulx, t)gl I
f() =u(x,T), d T 3ugFd 3T k(x,y)
& oy e & & Fia-ar Tgr &2

T

f k(ry) 9O)dy = F(), 0< x <

=

N

o(x) + f, k(xy)e()dy = f(x), 0< x <m

w

f k(G y)eM)dy = f(0), 0< x <

NN

C o) + [ k@ )e(dy = f(x), 0< x <m

Let u(x, t) be a solution of the heat equation

ou 0%u . .
5 = azina rectangle [0, ] x [0, T] subject

to the boundary conditions u(0,t) =
u(m,t) =0, 0<t<T and the initial
condition u(x,0) =¢(x), 0<x<m If
f(x) =u(x,T), then which of the following is
true for a suitable kernel k(x, y)?

s

f k() oO)dy = F(x), 0< x <m

=

N

c () + [ ke ye()dy = f(x), 0<x <m

w

f k(G y)eM)dy = f(9), 0< x <

N

C o)+ [k e()dy = f(x), 0< x <m

A & X = {uec'[0,1]|u(0) =u(1) = 0}

Jqr J: X - R F IRAVT & &

](u)=f01e‘u'(x)2dx.<‘-ﬁ

1. J 39 feish 9X AT ggad|

2. Th AT u€X W ] 3N s
T 9ET g

3. JYEY & IaId u € X W ] 39 e
T 9ET gl

4, 39RATT: 369 ueX W | YA
forFeten o agar

Let X = {uec'0,1]|u(0) = u(1) = 0}

and define J: X - R by
J(w) = fole_”’(")zdx.

Then

1. ] does not attain its infimum

2. ] attains its infimum at a unique u € X

3. ] attains its infimum at exactly two
elementsu € X

4. ] attains its infimum at infinitely many
ueXx



48. x*—x—2=0% gl & AT qRIGIHeIH
fafr x,, = g(x,) AT x =2 @I A
efaur sfaaRa g & afg g(x) 39 @
g
1. x2 -2 2. (x—2)?%-6

2 x2+42
3. 1+< v

48. The iterative method x,,; = g(x,) for the
solution of x2—x—2=0 converges
quadratically in a neighbourhood of the root
x = 2if g(x) equals
1. x2 -2 2. (x—2)%-6

2
3.1+2 .
x 2x-1

UNIT 4

49. AW fF X 3AT 1 F1 Iefeos ufded §
HIFA e ¥, fTadhr widar gdca weld §

1 1
fo00 =2 ()~ < ¥ <,
Sl O € (-, ©) gl Hy:f=—1aTH
Hi:0=0 & 9d&or & fou, e adeqor
gEdTiad foRar Sar g
X .
aﬁﬁ>cﬁzﬁ Hoaﬁmaﬁ,
=TT Hy H 3SR o | C H AT
FIAT § dIfes greor &r AfFa 0.5 g2
Vi
1. "
2.0
-1 l
3. tan (2)
-1 | ¢ _r
4. tan =3 P TP Ed
49. Let X be a random sample of size 1 from a

Cauchy distribution with probability density
function
1

fg(X) =%(m),—00 < x < oo,

where 0 € (—oo, o). For testing Hy:6 =
—1against H;:0 = 0, the following test is
suggested.

Reject H, if \/%> C, otherwise do not
reject Hy.

What is the value of C so that the power of the
test is 0.5?

o a8

1.
2.

13

50.

50.

51.

51.

3. tan™?! (%)

4. asolution of tan~! |- =T
1-C 3
A fF X, JUT X, HTHYT 2 & T Aeeos
gfaed &, deod foradr wikiedr gdcd Bold
1
fo) =0 =e 2 +(1-6)7e
—0 < x < oo, ¥ fAprem T ¥ 3R
oefo, 3,1} 1 aR X, @ X, & 9fEa
AT HAT 0 dUr 2 §, @ 6 & ITddA
HHTSTAT 3ThT ¢l
1. 0 2.
3.1

| =

3

Let X; and X, be a random sample of size two
from a distribution with probability density
function
folx) = 0-—e 2 + (1 —0)Le W

7] VZn 5 )

—00 < x < 0,

where 6 € {0, % 1}. If the observed values

of X; and X, are 0 and 2, respectively, then
the maximum likelihood estimate of 9 is

1.0 2.
3.1 4. not unique

X,Y ¥d9 Taidieh Ieiod I g AT
SHAA: 4 JAT 5 & Tyl Aed YAl A A
leT-aT TET §?

1. X + Y IGrdiehT g, ATET 9 & |1Y|

2. XY IxardenT §, Areg 20 & 91|

3. 3T (X,Y) AT Bl

4. =g (X,Y) TETAHT Bl

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

1. X + Y is exponential with mean 9

2. XY is exponential with mean 20

3. max (X,Y) is exponential

4. min (X,Y) is exponential



52.

52.

53.

53.

54,

HaEAT FATE {1,2,3} qUT HHAUT 3TeTg

P= el

NIR NP

gFd  Hidld

NIRNIR O
Ih O NIr

o

2

{X, |n =0} W G|

as P(X; =1 |X,=1) 28 ga &

1. 0 2.

3.2 4.
2

@Ik bR

Consider a Markov chain {X,, | n = 0} with
state space {1, 2, 3} and transition matrix

/O to1

2 2

1 1

P=|s 0 | Then P(X3=1|X,=1)
\1 F

2 2
equals
1.0 2.2
4

3.2 4.1

2 8

2
AW R ) =e 7z For
O = T B % ¥ S @

SRS

. Y Th JTACAETOTR Bolel § R ¢ 16|
@ Th AR Belel § R Y AL
Y AT @ AT ATRAEIOF Fole
Ty, T ¢ ifFEOF FereT Bl

» N e

2
el £ ltlpe=3
Let Y(t) =e 1172 and ¢(t) = %
Which of the following is true?
1. ¥ is a characteristic function but ¢ is not
2. ¢ is a characteristic function but i is not
3. both y and ¢ are characteristic functions

4. neither i nor ¢ is a characteristic function

ar @rell S | Aeodd: g4 gl A
3G TAAAA: Th & dI T W@ ST gl ot
g s & I 9 & guH W I=
$r aiifierar 39 §A T &
33
2.(3)

146
3 (5) + (50

14

54.

55.

55.

56.

56.

57.

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
2. (3)’

1)

3 (&) + (50

T FATR dF # n GOUTEAT g gl Il
gchl HT IGH T TIYHAGAT: dfed
THTA Teioosd oW g, Ateg 30 g9 aour

gREX 60 "@el I IJie dF H TcARd
IgehTel 50 € § ol n & A

1.3 2. 4

3.5 4. 6

A parallel system consists of n 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 n is
1.3 2. 4

3.5 4. 6

A f& X 9 Y Tady IRrdie aieieos
W ¥ AR E(X]=1aw E[v]=2 & a@
P(X>2Y|X>Y) &

1.

WIN NP
BDlwWw Wk

3.

Let X and Y be independent exponential
random variables. If E[X] =1 and E[Y] =%
thenP(X > 2Y|X >7Y) is

1

1. 2.

win N
BDlw Wk

3. 4.

Ifg 3T N HT TH FAME T §H AHT n
F T Aeod Ifaey & [ § SEr
1<n<N g &Wd Iefos dfaad«d, f&=r
giaTaasT Ao & gIeT & fRdr Aoy
T WA SHEAT F FHTE AT H P
A, TUT FIA G AHqad H p A=A



57.

58.

58.

59.
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ot & @ @laar PA-P) & oIT ™
AR 3MTehelol g7

N-n
1L p(Q-p) 2. —r(1-p)
n(N-1) N(n-1)
3 Y, P —P) 4. TP -p)

Suppose we draw a random sample of size n
from a population of size N, where 1 <n <
N, using simple random sampling without

replacement scheme. Let P be the population 59.
proportion of units possessing a particular
attribute and p be the corresponding sample
proportion. Which of the following is an
unbiased estimator for P(1 — P)?
N—-n
1L p(QA-p) 2. ——r(1-p)
n(N-1) N(n-1)
3 NP1 —P) 4. TP -p)
Iﬂﬁ- ﬁ; X1~Np1(0121)l X2~Np2(0;22)1 G{g—r
XlamXZnglaﬁ p1>p2
aur 3,3, garcAs AfRaa § O @
FYAT H H HlA-AT IITHA: Tel 87 60
Lo XT20Xq + X25,Xp ~ X3 4,
2. XTZ7"X1 + X323 X2 ~ X3+ p,
3. X{E7'Xy = X327X2 ~Xp,- s
PiX127' Xy
' pzszgglxz DP1,P2
Suppose X1~Np1(0521)5 XZNsz(OlZZ)y
where X; and X, are independently
distributed. If p; > p, and Z4, X, are positive
definite then which of the following 60.

statements is necessarily true?
1 XTE:Xq + X35:X, ~ X2 4 py

2. XT27'Xy + XI55, ~ 43,4 p,
3. XT37™Xy — XI57'X, ~X3, - p,

pxIsrin,
' pzxgzglxz P1,P2

AT gATT gEE W A9
Yi=a+pi+e;

TEl €;,i=1,2,..,n, ¥TEdAd: FAATHAA:
dfed AT N(0,1) Iefeos o g1 IT§
AAT ST & F a =0T g9 &1 IR«

i=1,..,n.

FT 3TIAH AT HThelst @, §, ol Tl
FUAT F ¥ PloA-aT TEY 7
1 lim E(@,) * a

lim (@) = 0

n—oo

lim Var(a,) =0

n—oo

2
3. lim Var(&,) =
4

Consider the following regression problem
Y=a+pfi+e; i=1,..,n

Here ¢;,i=1,2,..,n, are iid N(0,1)
random variables. It is assumed that a # 0
and B is known. If @, is the MLE of «,
which of the following statements is true?

1. limE(@,) #«
n—-oo

2. limE(@,) =0
n—-oo

3. lim Var(@,) = ©

4. Ai_r)IJOVar(&n)=0

A & X, Xy, ... WhEAT (0,360),0 >0 &
Ferer T TH AeRes e R
TRERT F B T, = smax {X;, Xy, ., X}
Pt & & wle-ar g 78t &2

1. 0 & faw T, rfaeh &

2. 0 & fow T, 3=fdaa 81

3. T, T qaied gfdedist &

4. T, &qOF g

Let X;,X,,.. be a random sample from
uniform (0, 36),8 > 0. Define

T, = ;max {X;, Xz, ..., X.}. Which of the
following is NOT true?

1. T, is consistent for 6

2. T, is unbiased for 6

3. T, is asufficient statistic

4. T, is complete



UNIT-1
' n ) ! 64.
61 limpe XRoo 5 P oAt A
1. 2 2. 1
2
Vs T
. n
61. Evaluate llInn_>00 22:0 ZinZ'
1. 2 2.
2
Vs s

62.

62.

63.

63.
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ATMPART C

Wi glih & @Y R & IUHATE & T H

AT HEAF & FHeAT Q W fFER| AR 64.

fF adar b 3aRNAT F=aF €, a<b&F TU
aar A & K = [a, ] n Q. AF

1. Q & T qREey 3uEHad K §

2. Q & T Hqd 39qHTEd K §

3. Q & Us Hgd 3UEHUT K §

4. Q & T Tagd 3qEHTIT K §

Consider the set of rational numbers Q as a
subspace of R with the usual metric. Suppose

a and b are irrational numbers with a < b and 65.

let K = [a,b] N Q. Then

1. K is a bounded subset of Q
2. K is aclosed subset of Q
3. K is a compact subset of Q
4. K is an open subset of Q

A R iR - R,
fx+y)=f)f®),vx,y €R

N  HAMS FAT TH  Hold g ddl
limeof(x)=1 gl & # & HI-A
3TaLThd: Tl &7

1. ffRR gefo &l

2. far d 31X a1 aRkeey gl

3. W aREm reQ & AT f(rx) = f(x)" B
4. f(x) =0, VxeER

Let f:R—>R be a function satisfying
fx+y)=f)f(),Vx,y €ER

and lim,_,, f(x) = 1. Which of the following
are necessarily true?

65.

1. fis stricly increasing

2. fis either constant or bounded

3. f(rx) = f(x)" for every rational r € Q
4. f(x)=0, VxeR

A & R adids GCIBit & e
fafcse axar & dur Q ¥l aRAT FEawsn
¥ wed A 0<e<; & v AW &
A, g e (0,1—¢) Bl oo & @
e T 8

1. sup0<e<% sup(4,) <1

2. 0<¢e <eg <% = inf(AEl) <inf(AEz)

3. 0<61<62<% = sup(AEl)>sup(AEZ)

4. sup(4c N Q) = sup(4. N (R\Q)

Let R denote the set of real numbers and Q
the set of all rational numbers. For

0<e< % let A, be the open interval
(0,1 — €). Which of the following are true?

1. SUP et sup(4.) <1

2. 0<e <€ < = inf(A,) < inf(4,)
1

3. 0<e <6< S = sup(A,) > sup(Ae,)

4. sup(A: N Q) = sup(4. N (R\Q))

A & a,, m=>1, n>1aEdas
HEAT3T 1 T &fdegg gl aReia w1 &

P = liminf liminf a,,, @ =liminf limsup a,,,
m-oo n—-oo

n-oo m-oo

R =limsup liminf a,,,, S =limsup limsup a,,

n-oo m- n-oo m—oo

T FUAT H O HIT-F 3ETSd: TEr 87
1. P<Q 2. Q<R
3. R<S 4.P<S

Let a;,, m =1, n > 1 be a double array of
real numbers. Define

P = liminf liminf a,,, @ = liminf limsup a,,,

n-oo m-oo n-oo m—oo

R =limsup liminf a,,,, S =Ilimsup limsup a,,,

n—oo m- n—oo m—oo

Which of the following statements are
necessarily true?
1. P<Q
3. RS

2. Q<R
4P<S



66.

66.

67.

67.

68.
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e & O Sla-ar 3Eany &2

1. anz—n
no=01
2. Z n-22n

1
nlogn

1

S
=

Nk

=2

S

n

Which of the following are convergent?

1. anz—"
n=1

2. Z n-22"

n=1

1
)
- nlogn
e 69.
1
vy
nlog(1+1/n)

n=1
AW & AU mxn g g S 1 H
Ife @&+ a7 AX=b & 9% b ER™ &
fow gt g, ar
1. m=r
2. A &1 T AR R™ Hr s 3RT

3ugAfe gl 69.
3.t s m=n § AH LT @Al R?

&I Th TS IUHATE B
4. m>n, m=ndl ohd ST gl
Let 4 be an m X n matrix with rank r. If the
linear system AX = b has a solution for each
b € R™, then 70.

1. m=r

2. the column space of A is a proper subspace
of R™

3. the null space of A is a non-trivial
subspace of R™ whenever m =n

4. m=nimpliesm =n

A

0% = {x = (xpn1 | Xy ER, Z%;lxrzl < oo}

* Z nlog (1+1/n) 68.

ToT HeheleT Jegohat &1 Read @afe &
aur A 6 ey, ki e afeer a
fafese axar & (k" a@fe 7 13K 3+
sl Se1E 0% 1Y)l e Iudaeadl 7 4
-1 £2 F FooT 81 87

1. span{e; —e,, e, —e3,e3—€4,...}

2. span{2e; —e,, 2e, —e3, 2e3 — ey, ...}
3. span{e; — 2e,, e, — 2e3, e3 — 2ey, ...}
4.

span{e,, e, ey, ...}

Let

0?2 = {x = (xn)nzl | xn, €R, Z?lele < oo}
be the Hilbert space of square summable
sequences and let e, denote the k" co-
ordinate vector (with 1 in k" place, 0
elsewhere). Which of the following subspaces
is NOT dense in £2?

1. span{e; —e,;, e, —e3,e3—€4,...}

2. span{2e, —e,, 2e, —e3, 2e3 — ey, ...}
3. span{e; — 2e,, e, — 2e3, e3 — 2ey, ...}

4. span{e,, €3, €4, ...}

nﬁﬁs}(:{(x,sin%)|o<xs1}u
{(0,y)|-1 <y <1}, R? &1 us 3ugAfe §
qar Y =[0,1), R&Fr T 39gAfe gl ar
1. X €9y gl

2. X ®gd gl

3. X x Y (vl wifeufdehr &) deeyr gl

4. X XY (o |ifeAfahr #) ded &

Consider X = {(x,sin%) |0 <x< 1} U

{(0,y)|—1 < y < 1} as a subspace of R? and
Y = [0, 1) as a subspace of R. Then

1. X is connected

2. X is compact

3. X x Y (in product topology) is connected
4. X x Y (in product topology) is compact

A & fiR" > R" U&h HAd: 3dhelld
aART 8, (If () — fOIl = llx—yll, @i
x,y € R" &I AT Fal dTell| dl

1. f 3eoRr Bl

2. R" & U& ¥gd 3uad==d f(R") gl

3. R" & u& faga swaea==a f(R") %l
4. f(0)= 0



70.

71.

71.

72.

72.
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Let f: R™ — R™ be a continuously 73.

differentiable map satisfying

IfG)— FOIl = llx—yll,
forall x,y € R™ Then

1. fisonto
2. f(R™)is aclosed subset of R™
3. f(R™) is an open subset of R™

4. F(0)= 0

A fF fIR*S>R W f(x) =xtAx
gRenia g, 6T A areafas ufafsear &1 v
4x4 3MePg §, AW x F gRaEd H; xt
fafése &ar B v &g xp W f 1 yaurar

3T & 73.
1. ZAXO 2. AxO +Atx0
3. 24A%x, 4. Ax,

Let f:R*— R be defined by f(x) = x‘Ax,
where A is a 4 x 4 matrix with real entries
and x! denotes the transpose of x. The
gradient of f at a point x, necessarily is

1. ZAXO 2. AxO + AtxO
3. 24%, 4. Ax 74
A R
1_
floy) = =5 AR () # (0,0)
£(0,0) = 3
gar g(x,y) :ch)i—s;:”uﬁ x+y¢ 0
gley) =A@ x+y=0
aT
, 74.
1. (0,0) R f "ad gl
2. (0,0) & BIga G S9E f Fad Bl
3. (0,0) W g ¥ad gl
4. g WEF "ad gl
Let f(r,y) = e if () # (0,0)
F0,0)= 2 ®
__1-cos (x+y) .
and glx,y) = ST ifx+y+0
Then

1. fis continuous at (0, 0)

2. f is continuous everywhere except at (0, 0)
3. g iscontinuous at (0, 0)

4. g is continuous everywhere

A 6 A T mxn 3egg § Sid m I,

n>m& @Yl I FT YrAR TRAAD

TG a & fov, g7 uad § & xt44x =

axtx, @l x € R™ & AT, ar At4

1. & IIaY gy e AATeOF A g

z.wwmmm?ro%,agw
n—md Y|

3. & U& RN HAARTOF AT a Bl

4. & FYIAY a1 YAR e ifHerios
AT B

Let A be an m X n matrix of rank m with

n > m. If for some non-zero real number «,

we have x'AA'x = a xtx, for all x € R™

then AtA has
1. exactly two distinct eigenvalues

2. 0 as an eigenvalue with multiplicity n — m
3. a as a non-zero eigenvalue
4. exactly two non-zero distinct eigenvalues

Yol 4 x4 dAEdldh FAAT  geloig
Hegg A & U, s W ue quiis p #
3ifedca § arfe

pl + A geTicAs fAfRaa gl

AP gaTcas AfRaa gl

A7P gaTcA® AfRaa gl

exp(pA) — I aicAs AfRkad gl

oD PE

For every 4 x 4 real symmetric non-singular
matrix A, there exists a positive integer p such
that

1. pI + Ais positive definite

2. AP is positive definite

3. A7P is positive definite

4. exp(pA) — I is positive definite

W XA, e F 30 3 grd dF & gt
sgual HC W AR FARE V H AL
A & D:VoV, X & Tl H adheed
car ear ar W@ §HRSE gl V & fav
$O NUR & Heff & A & D &1 A
Hegg g1 &t # ¥ HA-q e 82

1. ATHh YIHTET 3TeTE B

2. Ave fasoieg 3egg g



75.

76.

76.

77.

3. AS anfa 2 &

4. A% SieeT RfRka w9 ¥

S O OO
S O O
S O = O
SR OO

Let V be the vector space over C of all

polynomials in a variable X of degree at most

3. Let D:V — V be the linear operator given

by differentiation with respect to X. Let A be

the matrix of D with respect to some basis for

V. Which of the following are true?

1. Ais a nilpotent matrix

2. A is adiagonalizable matrix

3. therank of A is 2

4. the Jordan canonical form of A is
0100

0 010
0 0 0 1
0 0 0 O

A 6 aedfas ufafSear & Ty A

3 X 3 37eTg g1 HET YAl I TgHw:

1. R9 A 3TaTehd: Ao gl

2. ¢ ASF et areafas iffeeiOes A
g @ a8 R W [T g

3. I A& e iAo A= § ar a8
C 9 o gl

4. e A% Tl AAAIOS Al YA
g @ a8 C W ool &)

Let A be a 3 x 3 matrix with real entries.

Identify the correct statements.

1. Ais necessarily diagonalizable over R

2. if A has distinct real eigenvalues then it is
diagonalizable over R

3. if A has distinct eigenvalues then it is
diagonalizable over C

4. if all eigenvalues of A are non-zero then it
is diagonalizable over C

e M= (4= Z)| abcd €7
dar A& 3fFaeOs AT Q H &) ar
1. M Rea Bl

2. M= Z) |a,b,c,d €7}

19

77.

78.

78.

3. ICAEMArAS  FATEIOH AAZ H |
4. I ABeMWEEF AB=1, a
RO A € {+1,-1}
. _(a b
LetM ={A = (C d)| a,b,c,d € 7Z and the
eigenvalues of A are in Q}. Then
1. M isempty
_fa b
M—{(C d) la,b,c,d €7}

if A € M then the eigenvalues of A are in Z
if A, B €M are such that AB =1 then
detA € {+1,—-1}

N

»w

A F f:[-1,1] > RT&H ®eld g Al

F) = {xzcos G) gEx#0
0 Ifex =0
o far Srar g1 ar

1. [-1,1] | f o faazor aReey gl
2. [-1,1] W f' & FoRor 9Recy B
3.If' ()] <1 vxe[-1,1]
4. |f'(x)| <3 vx €[-1,1]

Let f:[—1,1] — R be a function given by
£(x) = {xzcos G) if x #0
0

if x=0
Then
1. f is of bounded variation on [—1, 1]
2. f"is of bounded variation on [—1, 1]
B If'0) <1 vxe[-1,1]
4. |f'(x)| <3 vxe[-1,1]

UNIT-2

79.

A 6 G U URIAT meell &g & aum

a,b€G FE(a) =m aumr A (b)=n &

Y| AT &7 § HA-9 9THT: T 87

1. Ffe(ab) = mn

2. Ffe(ab) = A FATG (m, n)

3. G 1 U 3a¥qd ¢ fowhr #fe aecasn
FHETEE (m,n) gl

4. FIfE(ab) = Agca TATAHTSTHR(m, n) Bl



79.

80.

80.

81.

81.

82.

Let G be a finite abelian group and a,b € G

with order(a) = m, order(b) = n. Which of

the following are necessarily true?

1. order(ab) = mn

2. order(ab) = lem(m,n)

3. there is an element of G whose order is
lem(m, n)

4. order(ab) = gcd(m,n)

vh §Head X & fov, AW 6 X & @sh
39GHTIdl T GHAd P(X) §, dur @i
Boreit f:X - {0,1} % FFeAT Q(X) §, o
1. afe X aRffa & ar Px) aRfAa 8
2. Ffe X aur Y aRfAd qoeeg & aur

IR P(X) g P(Y) & €T ww 1-1 T &,

AXTA Y & §F TH 1-1 gl Bl
3. Xauw P(X) & &g v 1-1 Farfa AT &1
4. Q(X)dar P(X) & &g v 1-1 Tl &

For a set X, let P(X) be the set of all subsets

of X and let Q(X) be the set of all functions

f:X - {0,1}. Then

1. if X is finite then P (X) is finite

2. if X and Y are finite sets and if there is a
1-1 correspondence between P(X) and
P(Y), then there is a 1-1 correspondence
between X and Y

3. there is no 1-1 correspondence between X
and P(X)

4. there is a 1-1 correspondence between
Q(X) and P(X)

A F f UFH IR TdT 30NF Folel ¢
aur A & far f§g E§Lar

1. E v fagd @7 ¢l

2. En{z: |z| <1} Raad &I

3. EnR3REa gl

4. E U& 9Reey g Bl

Let f be a non-constant entire function and let
E be the image of f. Then
1. E is an open set

2. En{z: |z| < 1}isempty
3. E N R is non-empty
4. E is abounded set

A & p(2) =z"+ap_12" '+ +ap &,
Gl ag, ..., Ay AEAY A § dAT Al

20

82.

83.

84.

84.

& q@=14+a,1z+-+ayz". 3
lzl<1d @a & @l z & A0 |p2)| <1

g, o

1 g <1, |z|<1 & ag & gl z & v
2. q(z)W&lﬂTﬁ@W{%l

3. p(z) = z" @t GfFAy FEIEt 2+ fav

4. p(z)@lﬂﬂ?a@q—dgl

Let p(2) = z" + ap_1z"" 1 + -+ + a,, Where
ag, ..., ap_q are complex numbers and let
q2) =1+a,_1z+ - +apz™ If Ip(2)| <1
for all z with |z]| < 1 then

1. |q(z)] < 1forall zwith |z| <1

2. q(z) is a constant polynomial

3. p(z) = z™ for all complex numbers z

4. p(z) is a constant polynomial

A fF f:C > CTs gAHAhed Hold §
qUT  f F AXAfGR HTTu § dAT f H
Jffedd #mTy 81 @ x,yER & faT
If'(x + iy)|* 38 @A &

1 ouf+ub 2. uZ + v?

2 2 2 2
3. vy t+uy 4. vy + g

Let f:C - Cbe a holomorphic function and
let u be the real part of f and v the imaginary
part of f. Then, for x,y € R, |f'(x + iy)|? is
equal to

1 uf+uj 2. uZ +v?

2 2 2 2
3. vy t+uy 4. vy + g

A &6 f Th 9T ANF FeleT g

A={z€ (le(")(z)=0§ﬁ§i1?-rq\01‘f$na¥

foe} ov fEm ar

1 afgA=Ct & f U §g95 &l

2. AT A=Cg, d fU& 3K oo gl

3. I A 30T &, A T f U SgIS ¢

4, I A WUENT g, @ Th f Th IR
Bl gl

Let f be an entire function. Consider
A={ze C|f™(z) = 0 for some positive
integer n}. Then

1. if A = C, then f is a polynomial

2. if A = C, then f is a constant function



85.

85.

86.

86.
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3. if A isuncountable, then f is a polynomial
4. if A is uncountable, then f is a constant
function

AW fh X dur Y @ireafadg qATedr § St
Y gzasth gl AW fF X x ¥ & i aue
Tifegfadr g1 @ wF welT X >V F fou
AT Fuat F F FA-Y 3aTHhd: & 82
1. 3fg f daa & ar
@) ={(x,f(x) |x€ X}XX Y
A @l
2. I @(f) XX YH §Ia &, @ f
Hd gl
3. A s @(f) X x ¥ # ¥ad g1 aF I@
3T AL & F f T @
4. afe YaRfAT & & f d@ad gl

Let X and Y be topological spaces where Y is
Hausdorff. Let X x Y be given the product
topology. Then for a function f: X — Y which
of the following statements are necessarily
true?
1. if f is continuous, then
graph(f) = {(x, f(x)) | x € X}isclosed
inXxY
2. if graph(f)isclosedin X x Y, then f is
continuous
3. if graph(f) isclosed in X x Y, then f
need not be continuous
4. if Y is finite, then f is continuous

3T G X W AW & d 941 d' g0
gl ar et & @ &la-d X W gl 82
1. @l x,y € X & faT,

pl(ny) :d(x;}’)‘i‘d’(x:)’)
2. 9t x,y € X & o,

pZ(ny) =d(XJY)d'(x»Y)
3. @ x,y € X & faT,

ps(x,y) = max {d(x,y),d"(x,y)}
4, @t x,y € X & faT,

ps(x,y) = min {d(x,y),d"(x,y)}
Let d and d' be metrics on a non-empty set X.

Then which of the following are metrics on
X?

87.

87.

88.

88.

89.

1. pl(xry) = d(xry) + d’(x;Y) for all
x,y €X
2. p(x,y) =d(x,y)d'(x,y) forall x,y € X

3. p3(x,y) = max {d(x,y),d (x,y)} forall
x,y €X

4. p4(x,y) = min{d(x,y),d (x,y)} forall
x,y €X

A fF F ue aRfAq &7 § aur A &
K/F t& &7 fa¥Ror § a1d 6 &1l ar K/F
FT AMedT FAE SHH JeAHN &
1.@%6%%'&3{5’

2. {1,2,3} FATAOT T

3. {1,2,3,4,5,6} W ShAIIUT HHZ

4. {1} W HAIIUT THg

Let F be a finite field and let K/F be a field
extension of degree 6. Then the Galois group
of K/F is isomorphic to

1. the cyclic group of order 6

2. the permutation group on {1, 2, 3}

3. the permutation group on {1, 2,3,4,5, 6}
4. the permutation group on {1}

A R 2= e @ AW
0=z+z24+z*§ ar

1. e Q

2.0 € QVD)F® D>0 & fav
3.0 € QVD)F® D <0 % faw
4. 0 € iR

2mi

Letz=¢e7 andlet@ = z + z% + z*. Then
1.0 Q

. 6 € QWD) forsome D > 0

2
3. 6 € QWD) forsome D < 0
4. 8 € iR

el off 3o w&ar p & AT A f6
A, gl &1 =T d €{1,2,..,999} ¥
difeh d & AT IUEEST H p H Ol
faws 1 ar sueraiieg
1. Az 250
3. A, ®r124

2. As #7160
4. Ay, #1782



89.

90.

90.

For any prime number p, let A, be the set of
integers d €{1,2,..,999} such that the
power of p in the prime factorisation of d is
odd. Then the cardinality of

1. A;is 250 2. Ag is 160

3. A;is124 4. Ay is82

foeT ot & @ FlT-Q FLT U Iid
2

N
<

Z[X1/{X? + 1)

[X]

[X,Y]
R[X,Y]/(X? +1,Y)

el NS
2

Which of the following rings are principal
ideal domains (P1Ds)?
1. Z[X]/(X? + 1)
Z[X]

C[X,Y]
R[X,Y]/(X?+1,Y)

<

2.
3.
4.

Unit-3

91.

91.

W@ dF Ax = b W TR,

2 1 —3]

A=1|1 2 -2

-3 -2 1

& @Al A fF x, 0t IMFA-WST FRIGRY

o fAfSSe FRar § daWM e, = x, —x. A b

M EIA 3TePg § b enyq = Me,, n>0.

o FUAr H & Hla-H IJaTHd: T §?

1. M & g AfFeerolt A &1 18 &7
faRaar AT B

2. M & T 0F AfFcerol #A § e
TRIeT AT FF T HH 18|

3. gfTp e R3TAT Tl 8 ¢, & TAT ¢, 0
Wmm%é@ n— o

4, AT MbeR? F QAT e, 0 W
H@Wﬂﬁmﬁﬁ n — oo, 3ld dh
e, =0 o &

Consider the linear system Ax = b with

2 1 -3
A=1]1 2 —2]
-3 -2 1

22

92.

92.

93.

Let x,, denote the nt" Gauss-Seidel iteration
and e, = x,, — x. Let M be the corresponding
matrix such that e,,,; = Me,;, n = 0. Which
of the following statements are necessarily
true?
1. all eigenvalues of M have absolute value
less than 1
2. there is an eigenvalue of M with absolute
value at least 1
3. e, convergesto 0asn — oo forall
b € R3 and any e,
4. e, does not converge to 0 as n — oo for
any b € R3 unless e, = 0

gfad aife & 3m3rg.

2z 0% 0

dx? oxdy — dy?

W | a FeT & ¥ Fa-3 T §2

1. g Ereigeda &

2. gFEor sfaRfaafds gl

3. TTS 3ddAT Teledl f ddT g & Tov
= g & 2= f(y=5) +a (v +7)

4, TATS 3dFAT Teledl f I g & Tov

et 2= 7743 +a(r-2)

Consider the second order PDE
g 0%z ) 0%z 3 0%z

d0x? d0xdy ay?
Then which of the following are correct?
1. the equation is elliptic
2. the equation is hyperbolic

3. the general solutionis z = f (y - g) +

g (y + ‘%x) for arbitrary differentiable
functions f and g

4. the general solution is z = f (y + g) +

g (y - %x) for arbitrary differentiable

functions f and g

AT HHHIOT x2@+yzg—;=(x+y)z
W} Far| ¥ & gHAHoT &7 aIs g &
1.F(xy x‘y)=0 Rl TeT JaFeT

o F o
2. F(ﬂ, 1—1)=0fa:#rﬁa§
z ' x vy

IThT Bodd F & U]



93.

94.

94.
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1

3. 7= f(-— %) T TaTo s 95.

X

Tl f & fow|
4, z=xyf(%— %)m TITS HAhHAA
Tl f & fow|

Consider the Lagrange equation xzz+

y? ay = (x + y)z. Then the general solution

of the given equation is

1. F (ﬂ %) = 0 for an arbitrary
differentiable function F
x-y 1 1\ _ .
2. F (T - ;) = 0 for an arbitrary

differentiable function F
—f(1_1 i
.z=f (x y) for an arbitrary

differentiable function f 05,

— 11 i
4. z=xyf ( " y) for an arbitrary
differentiable function f

e gfassty(0) = y(1) = y'(1) IFd Th
o A= wEe (@ WA =) W
ook, ST [0,1] W f Te dEdlas Fdd
Holel g1 af e & & Sla-8 T g2
1. 9% f & fauw & a3y & AT § &1 T
fefad gl Bl
2.3 f& fau & & @ A& | FOFS
fefada gof e &l
3TN N ATTHET &
y) = [Fxt fOdt+ [t —x+xt)f (t)dt
4, T AT T FT g &

y) = [fax—t+xt)fO)dt + [ xtf(t)de

Consider a boundary value problem (BVP)

2y f(x) with boundary conditions y(0) =

dx?

y(1) =y'(1), where f is a real-valued
continuous function on [0,1]. Then which of
the following are true?

1. the given BVP has a unique solution for
every f

2. the given BVP does not have a unique
solution for some f

3. y() = [Fxtf®dt+ [(t—x+xt)f(t)dt
is a solution of the given BVP

4. y() = [[(x—t+x)fOdt + [ xtf(t)de
is a solution of the given BVP

96.

96.

3kl HHIRIOT ——Ztanx——y—O

w fEy, St (—g %) w afeiE R

T # ¥ Fla-a TEr 82

Ly =y ©@=1amy(5)=2(1+3)
& Y AATT Th gl y = y(x) gl

2. y(0)=1,y'(0)=—-1 gur
y(=3)=2(1+3) & arr arerey o
gy =y(x) ¢l

3. F$ o gl y = y(x), y"(0) =
FATYT T &

4. I y, AT y, & gl & AT F©
a,b,c,d € R& faw
(ax + b)y; = (cx + d)y, &l

y(0) &1

Consider the differential equation

2

X
defined on (—% %) Which among the

following are true?
1. there is exactly one solution y = y(x)
with y(0) = y’(0) = 1 and

) (5)=2(1+%)

2. there is exactly one solution y = y(x)
with y(0) =1,y'(0) = —1and

T
y(-3)=2(1+3) o
3. any solution y = y(x) satisfies
y"(0) = y(0)
4. if y; and y, are any two solutions then
(ax + b)y, = (cx + d)y, for some

a,b,c,d R

JUH HIfc & 3dhd THDBON & Th dF &

. . d[x@®]_ [x@®+ y(@®)
T AR dt[y(t)]_ [ —y(t)
gl FATE &1 faegid sa@ & Sl ¢

1 [ g e [f]

5 'et] e cos?t]
L0 e~

3. :_;:_t:am [Seiri}tlt

a. _eot] aerr | ;_%te_t]

Consider a system of first order differential
equations



97.

97.

d [xco] _ [x(w + ¥(0)
de Ly (¢) —y(t)
The solution space is spanned by

1. :g_t ] and [gt]

2. :"g] and :Cgf?t]

[ el ] sinh t
3. |5 et and [ ot

-t _t_l -t
4, %]ande 2€ ]

-t

e

A & B ={(xy,x,) € R? | x2 + 22 < 1},
aur A R
C4(B; R?) = {u € C?(B;R?) |uxy, x,) =
(x1,%,), (x,%,) € 9B & g},
AT & u = (uy,uy) a4 IRART H &
J:C4(B;R?) > R

du, du du, du
Jw = [ (GRae -G duds,
ganT| ar
1. =g {J(W):u € C4(B;RH)} =0
2. @ e CY (E; R?) & jw) > 081
3. R 3% u € C4(B;R2) & fav

Jw) = 1%l

4. @l u € C4(B;R?) & faw J(uw) == &l

Let B = {(x;,x,) € R? | x? + x3 < 1}, and let
C(B; R?) = {u € C?(B;R?) |uxy, x;) =
(x1,x,) for (x1,x,) € aB}.

Letu = (uqy,u,) and define J : C%4(B; R?) -
R by

W) = J‘(@ulauz aulauz)d p

J(w) = dxqy0x, 0x, 0x4 ¥10%2
B

Then,

1. inf{J(u):u € C4(B;RH} =0
2. J(w) >0, forallu € C%(B; R?)
3. J(u) = 1, for infinitely many

u € C4(B; R?)
4. J(u) =m, forallu € C%(B;R?)

24

98.

98.

99.

99.

A 5 @ THAFRA FHROT
1

1
F9() - fex‘yfp(y)dy =x* 0<sx<1

0
&I gl Bl o
1. (0) = 20e 1 -8
2. ¢(0) = 20e—38
3. (1) = 22 —8e
4, (1) = 22—8e7 1!

Let ¢ be the solution of the integral equation

1

%(p(x) — fe"‘ygo(y)dy =x? 0<x<1
0

Then

1. (0) = 20e 1 -8

2. ¢(0) = 20e — 8

3. o(1) = 22— 8e

4, (1) = 22—8e™?!

T AR, °id I & 3w 2 T &
qRdideh AT g BT p(x) =ap +
ax +ax? W FER A F oy =y(x)
HHATRS HHAIOT

y=px)+ fy(t) sin(x — t)dt

a:rua#aﬂo%"lﬁ?«—rrawﬁﬁﬂaﬁ?r-ﬂ

3TaTSd: Tar 87

1 y(x) &1 < 2 &7 Th 996 el ¢

2. y(x) &1 < 4 &1 TF SgUG Hel ¢l

3. 3fg a; # 0 T ay + 2a, = 0,ar
y'(0) =0 &l

4, & a; # 0dAT ay + 2a, = 0,ar
y"(0) =0 &l

Consider a non-zero, real-valued polynomial
function p(x) = ay + a;x + a,x? of degree
at most 2. Lety = y(x) be a solution of the

integral equation
X

y=px)+ fy(t) sin(x — t)dt

0
Which of the following statements are
necessarily correct?
1. y(x) is a polynomial function of degree < 2

2. y(x) is a polynomial function of degree < 4
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3. Ifa; # 0and ay + 2a, = 0,then y'(0) = 0 102. fec[o1]adu n> 1% fau, AL & FdAHT

4. If a; # 0and ay + 2a, = 0,theny”(0) =0 1(f) = folf(x)dxaﬁr S —
11 1 n— j
100. &G & 1:C1[0,1] » R uRenRa @ & T(N) =[5/ O +3 O+ 221 (5)] &
1 T weal fH & Fas o T(F) = 1(f)
1
I(w) = 3 f(u’(t)2 — 4r%u(t)?)dt g2
0 1. 1+ sin2nnx
§H OF X ¢ & 2. 1+ cos2nmnx
(P) m := inf{I(w): ueC[0,1]: u(0) = u(1) = 0} 3. sin? 2mnx
AT & (P) & GId HeR-oTaisl THHIOT T 4. cos®2m(n+ 1)x

— 1
AT 1eCt[0,1] ar &1 ar 102. For f € C[0,1]andn > 1,

L. m = —oo 3R ;’“ﬁﬁ ¥ Racy e ¢ et 7N =2 r@+2r+ 32 ()]
2. meR, [(W) =m & @& be an approximation of the integral

3. meR, [(@W) >m & Y I(f) = [ f(x)dx. For which of the

4. meR, [(W) <m & @A following functions f is T(f) = I(f)?

1. 1+ sin2nnx

2. 1+ cos2mnx

3. sin?2mnx

4. cos?2m(n+ Dx

100. LetI:C'[0,1] —» R be defined as
1

I(uw) = % j(u’(t)z — 4r%u(t)?)dt
0

Let us set
(P) m := inf{I(u):ueC[0,1]: u(0) = u(1) = 0} UNIT-4

Let eC1[0,1] satisfy the Euler-Lagrange

Equation associated with (P). Then 103. fdT el gaAfe W faat Saer wiRsar
1. m = —oo i.e. I is not bounded below Tefcd el ¥

2. meR, with (W) =m

3. meR, with I(i1) > m fo(x) =
4. meR, withI()) <m

—_—  —o<x <00 —0<f < oo,
{1l + (x — 0)?} PSXS 0T «

A & X, Xy, .., X, 3WEd AT &

101. 7wt & X = {u € €'[0,1] | u(0) = 0} e fepren =T T gfded ¥ o6 & fed
AT B 11X > RaRenia g & faeareaar aRrer & @ fraer favaregar
1w = @ ®)? - u®)?)dt garl e Tk 1-a(0<a<1)§?
RO 1 %, —tan™=2 ¥ +tan n(l_a)]

1. 1 @ aReey gl o 2 01 2

2. 1 =Y aRaey 6 & 2. -XI;XZ — tan 7-[(12—“)’ Xl;XZ + tan _n(12—a)]

3.1 i W oE d [X1+X, st(1-a) Xi+X, 2n(1-a)

4.Imﬁrmﬁwq§aa el &l 3'_2 —tan—"—, = —+tan— ]
4 [X1+Xp+ X5 tan 5m(1-a) Xi+Xp+ X3 n

101. LetX = {u e c'[0,1]|u(0) = 0} and let B 73

I: X — R be defined as tan 2n(1—a)]
1 7
I(u) = f W' (£)? — u(t)®)dt
Which Ofothe following are correct? 103. Cons_ider a Cguchy population with probability
1. I is bounded below density function

2. I is not bounded below
3. I attains its infimum fo(x) =
4. ] does not attain its infimum

1

— — < x < 00,—00 < f <00,
i+ (x—0)2) S SeT® @



104.

104.

105.

Let X;, X5, ..., X;, be a random sample from the
above population. Which of the following
confidence intervals for 6 have confidence
coefficient 1 —a (0 < @ < 1)?

[ 1- 1-
1 (X, — tan”( 5 a), X+ tan—”( 5 a)]
2 [X1+Xs tan 71:(1—01)’ X1+X, 4 tan n(l—a)]
L 2 2 2 2
3. _X1+X2 — tan 57'[(1—(1)' X1+X2 + tan Zﬂ(l—a)
7 2 7
4. 'X1+X32+ X3 tan Sn(;—a)’ X1+X32+ X3 n

tan 271'(1—0:)]
7

A & (X} Tod9 IERod W & TH
3ThA B STGT X, T 9ol THIAY, HIET
aur ywor n g n=12,. F fdUl
afenfa &% &

n n
_ Yl X X; 1
X, = —— = — _
LR TON

i=1 i=1

o & & Fia-8 78 &

1. gIedd: ggd n & favw
E(Xy) = E(Sy) I

2. qAedad: ggd n & favw
var(S,) < Var(X,) &l

3. u & v X, 3rfaed gl

4. y & T X, gTT g

Let {X,} be a sequence of independent
random variables where the distribution of X,
is normal with mean p and variance n for
n = 1,2, ... Define

n n
X _ L=k and S —Zﬁ Zl
"o "L L

i=1 i=1

Which of the following are true?

1. E(X,) = E(S,) for sufficiently large n

2. Var(S,) < Var(X,,) for sufficiently large n
3. X, is consistent for u

4. X, is sufficient for u

A & Xy, X, .., X, TRRdT geica ®elel AT
IRl GeTATT el fp(x) § fAhrer am=m
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105.

106.

106.

TH defeod Ifaeel gl aRARNT &Y
Sn = ﬁ (X = Xp)?, et X, =
lyn X g 2 wfea & 0% v Al
L fo() =e 0%, x=0,12,..a070 >0

x2

2. fg(X):ﬁe_ﬁ, —o<x<o 08>0

3. fe(x)=%e_§, x>0, 606>0

4. fo(x) = e 9% x>0,6>0

Let X;,X5,...,X, be a random sample from
fo(x), a probability density function or a
probability mass function. Define sj =
1 > S 1

— Yt (X — Xp)?, where X, =3 X;.
Then s2 is unbiased for @ if

_ 09" _
1 fox)=e o X= 0,1,2,...and 0 >0

x2

2. fg(X):ﬁe_ﬁ, —o<x<o 08>0

3. fg(X)=%€_§, x>0 6>0

4. fo(x) = e 9% x>0,6>0

n>1% fav &A= & X, ATET n? & H
arEl aefees W gl @ea J O wla-a

\/%fzooe‘xz/z dx & FHAT §?
L lim P{X, > (n +1)?}
2 Zgrgo P{X, < (n+ 1)%}
3. lim P{X, < (n—1)?}
4 E‘l‘c}o P{X, < (n—2)?}

For n>1, let X, be a Poisson random
variable with mean n?. Which of the
following are equal to

1 2
\/T_n! e *"/2 dx
L lim P{X, > (n +1)?}
2 Tll% P{X, < (n+1)?%}
3. EL“SO P{X, < (n—1)?%}
4 Tlli_r)glo P{X, < (n—2)?}



107.

107.

108.

108.
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X+Y

A & o Fla-a @l &

1. afgxaawy, N(O,1) & ar — NOD gl

2. ARXX TAY FTAAN(0,1) Far e
t-gca gl

3. I X qUTY TgaT weaHA (0,1) §, ar
=X wwaaAe (0,1) ¥

4. I X gfdug (n,p) § @ n— X glAug

(n,1-p) &l

Which of the following are correct?
X+Y .

1. ifXand Y are N(0,1) then N N(0,1)

2. if X and Y are independent N(0,1) then é
has t-distribution

3. if X and Y are independent Uniform(0,1)
then XZLY is Uniform(0,1)

4. if X is Binomial(n,p) then n—X is
Binomial(n, 1 — p)

a3 {1,2,3,4,5} AT Ueh HshAUT 3@

/10010\\
2 2
0 2 0 0 ¢
7 7
1 1 1 1 1
P=15 5 5 5 5
100 20
3 3
020 0 3
8 8

g Teh Ahia si@ell W faar| &e & &
i T &2

1. 33T 1UF & ThrAY g 7 gl

2. 13ar4 v & Hehrar g H E

3. 43uT2 UH & AT I 7 gl

4. 23ar 5usk & Feerer g FH

Consider a Markov chain with five states
{1,2,3,4,5} and transition matrix

/10010\
2 2
0 X o0 0 ¢
7 7
1 1 1 1 1
P=15 5 5 5 5
100 20
3 3
0 20 0 3
8 8

Which of the following are true?

109.

109.

110.

110.

111.

1. 3and 1 are in the same communicating class
2. 1and 4 are in the same communicating class
3. 4 and 2 are in the same communicating class
4. 2 and 5 are in the same communicating class

A F 1 & A 3 gafSear aur 0 &
A 6 WiafSedl JFd 3x 3 FE &
T S Bl WHTIY S W Uk 3egg M
ThEHT: ATefesehd: YT Srar &1 o

1. P{M sgepaoia g} = —

14

 PMFrTE1IE =2

2 14
3. P{M aa Y} = =
4

14

1
. P{3rR@(M) = 0} = ”
Let S be the set of all 3 x 3 matrices having 3
entries equal to 1 and 6 entries equal to 0. A

matrix M is picked uniformly at random from
the set S. Then

1. P{M is nonsingular} = 1—14
2. P{M hasrank 1} = 1_14
3. P{M is identity} = 11
4

4
. P{trace(M) =0} = 1—14

A & A, B,C t& @a wilkear g&fse &

e §
P(4)=02 P(B)=02 P(C)= 03
P(ANB)=01 P(ANC)=

01 P(BNnC) =01
& Y| f@FT A & &Hl9-8 PAUBUC) &

1. 05 2. 0.3
3. 04 4. 09

Suppose 4, B, C are events in a common
probability space with

P(A) =0.2 P(B)=02 P(C)= 03
P(AnB) =01 P(ANC) =

0.1 P(BNC) =0.1

Which of the following are possible values of
P(AUBU()?

1. 05 2. 0.3

3. 04 4. 0.9

s M/M/1 &Ik W faaR, S
L ¥ @y

HRWAA GHI HT AET S
Wmaﬁm%wmmwi ¥



111.

112.

112.

Y T IEIdR §ed gl e & F Sia-3

e 87

1. I 0<A<pug d HdAR d&Ts FHI AT
e cart (u—4) Bl

2. I 0<A<pug d FAR FaTs FHI AT
e At (A — gl

3. I 0< A< ug d AR @8 F AT
geo SafAd g

4, A0 < pu < Ag d HAR @E8 H AT
geo SafAd g

Consider an M/M /1 queue with interarrival
time having exponential distribution with

1 . . . .
mean zand service time having exponential

distribution with mean i . Which of the

following are true?

1. if 0 <A< pu then the queue length has
limiting distribution Poisson (u — A1)

2. if 0 <u < A then the queue length has
limiting distribution Poisson (1 — u)

3. if 0 <A< u then the queue length has
limiting distribution which is geometric

4. if 0 <pu <A then the queue length has
limiting distribution which is geometric

fonell gehtel & TITgeRt T IMTH dlgr 1 = 2
gFd TS Al gfear gl AW R @Ay
HR (1,2) & SR JaAq oA Aeh o
TEAT X § dUT @AY AT (5,10) & NIt
YA HIA AEH HI HEAT Y & AeT F @
HT-q Y 87

12
L P(x=0|x+y=12)= (5
2. XaqUT Y &G4 ¢
3. X +Y 9rgel 6 JFd card gl
4. X — Y9I 8 Fard T g

Arrival of customers in a shop is a Poisson
process with intensity 4 = 2. Let X be the
number of customers entering during the time
interval (1,2) and let Y be the number of
customers entering during the time interval
(5,10). Which of the following are true?

5 12
L P(x=0|x+y=12)= (5
2. X and Y are independent

3. X + Y is Poisson with parameter 6
4. X — Y is Poisson with parameter 8
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113.

113.

114.

TAT 0 X IRTAT Th Siidel GU&ToT JI9T H
9 FIUEAE aEGH W S §1 aEgsit
&1 fatheldr AT T HAGCY i ¥ 3ifdhd
R S g1 afe @el aeqd fawer & S
g o o9 s q§ RuiRa 7>0 ® wa "
ogaar §, At F S o e wear §
YANT Fh ST Bl Il WrEfaeh a3t &
Tl ALY 6, 56T 0< 6 < 10§, ol
IefRod W §, df FFd FYET §F T IA-T
e 87

1. 0% 31 T 3T T 3f&dca gHemm gl

2. 6F 3 T 3T & ’ARccd & glel T
3TITHT =Tel gl

3. O 37 F 3, IS 3 3¥dca g o
g 0 FT Tk AR 3Thelal g

4. 61 37 F 3, If¢ 39 3¥dca g o
ag IR¥shdr 1 &Y 9REey gl

Twenty identical items are put in a life testing

experiment starting at time 0. The failure times

of the items are recorded in a sequential

manner. The experiment stops if all the items

fail or a pre-fixed time T >0 is reached,

whichever is earlier. If the lifetimes of the items

are  independent identically  distributed

exponential random variables with mean 6,

where 0 < 8 < 10, then which of the following

statements are correct?

1. the MLE of 6 always exists

2. the MLE of & may not exist

3. the MLE of 8 is an unbiased estimator of
0, if it exists

4. the MLE of @ is bounded with probability
1, if it exists

T GHEIH (v,br k1), k=5 T W
Rar| 7wt B N = ((ny;)) e sregg ¥,
STgT n;; = ith @US & jth 3TAR & Yhe g
N OHEA g, 1<i<pl1<j<b A« &
C=rl—NN'. @5 & & -8 § &2
1. C &1 U 3fAETOR JT 0 &

2. N& Sfa v gl

3. 3Wad § ¥ @ I ey ¢l

4. C & 3G 4b B



114.

115.

115.

Consider a BIBD(v,b,1,k,A) with k =5.
Let N = ((”u)) be the incidence matrix,
where n;; = number of times ith treatment
appears in jth block, 1<i<wv,1<j<bh.
Let C =711 — %NNt. Which of the following

are true?

1. C has a characteristic root 0
2. rankof Nisv

3. the above BIBD is connected
4, trace of the C is 4b

A 6 k §HE § AU YAs H N olsh

MAT &1 §H g1 kN ofgenl T AL 3G u

FI 3holed T dBd &l R &N &

1<n<N, aur Qe aF yfauaa arsarsy

X faan|

I. @sy kN st & @, fSar wfavama &,
AT kn &, Th W ARood Fideer
IGEICE

. k &gl & & 93 F AT n &, &=
JioedId & Tsh T Aleiesd Fideer
IGEICE

A 6 Y aur Y, wAT: Al ASAEi &

e wides ATed 3y & e A 4wl

q " §?

1. EY)=u

2. E(Yg) = u

3. & fawat & wor (V), 9&or (YVp) &
HH g GohdT ¢

4. g el TR ATET AT & ar
TEROT(Y) = TERoT(Y;) &

Suppose there are k groups each consisting of

N boys. We want to estimate the mean age p

of these kN boys. Fix 1<n<N and

consider the following two sampling schemes.

I. Draw a simple random sample without
replacement of size kn out of all kN boys.

Il. From each of the k groups draw a simple
random sample with replacement of size n.

Let ¥ and Y; be the respective sample mean

ages for the two schemes. Which of the

following are true?

1. E)=u

2. E(G) = n

3. Var(Y) may be less than Var(Y;) in some
cases

29

116.

116.

117.

4. Var(Y) = Var(Y;) if all the group means
are same

A & Xy, ..., X, T9.0949.9. Tfood afeer §
N,(0,%) &l &1 & £ € RP,

n n
E(thXi Xff) = cHHTE(ZXi Xf) =A
i=1 i=1

T Fuat F ¥ PA-Y raEFd; @i §2

1. c =+t

2 (X X) € b do
30T AT B

3.1<n,<n-—1 & faw 4T3, X XF) ¢
aar ft(2?=n1+1xi X;) ¢ Tacd: dfed &l

4. A=1X

Suppose X3, ..., X;, are i.i.d. random vectors from

N,(0,%). Let £ € RP,E(X1L, €'X; X{¢) =

cand E(T, X; Xf) = A

Which of the following statements are

necessarily true?

1. c=+¢¢

2. t(X, X; XE) ¢ follows a chi-squared
distribution

3. (X X Xf) £ and €5 (TP, 40 X; X{) €
are independently distributed for 1 < n; <
n—1.

4, A=%X

A & AN 99 AT n(n=>1) T
Jrefeow ufded geca

_ Zﬂxe‘lxz, ifx>0
fl(x)_{ 0, 3T
¥ & A AH q@ AT 1 #wTE

TETART §co g, df fAeed FUAr H T HidA-

¥ e 82

1. A T 92T deo Ueh T scoT &l

2. Fhd I &7 ol & Feel H A& o
HTehelsT &1 HEdcd ¢ dUT 98 AT gl

3. PRET IR &1 woled & T A A F O
HThelsT FT 3HfEdcd & IUT 98 Iefadd g

4. e™* & I eIt HT AT TET B



117.

118.

118.

119.

Suppose we have a random sample of size
n (n = 1) from the density
_ ZAxe"b‘z, ifx >0

k) = {O, otherwise

If the prior of A is an exponential distribution

with mean 1, then which of the following

statements are correct?

1. the posterior distribution of A is an
exponential distribution

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

3. the Bayes estimator of 1 w.r.t. the absolute
error loss function exists and is unique

4. the Bayes estimator of e ~* does not exist

A & Xy, ..., X,, N(6,1), 8 € [-100,100]
¥ fAwre a7 UF Aefeos ufdge § aur
Yy, ..., Yy, R &

v - {0 e X; <0

o3 X, =0

A &5 0, aur 6, dAw: {X;,...X,} R
aur {vy,..,Y,}, W 3mad, 6 .30 &
fafese aa &1 O e =t § F Fa-a
e 82

1. limy,e E(6,) =6

2. lim,, E(6,) =06

3. 6 & UH AV 3TheAST 0, B

4. 0 & TH ARAL MRl 6, B

Let X;,..,X, be a random sample from
N(6,1), 6 € [-100,100] and let Yy, ..., Y;, be

defined by

v, = {0 if X;<0

T if X;20
Suppose 8,, and 8,, denote the MLEs of 6
based on {X,,..,X,} and on {Y;,..,Y,},
respectively. Which of the following
statements are true?
1. limy,, E(6,) =6
2. lim,,,, E(6,) =6
3. 8, is a consistent estimator of 6
4. 6, is a consistent estimator of 6

oo gamsor gFEar ) faanr
yi=pet+Bet+ e i=1,..,n

TGl €4, ..., €, &, TT.TIF. N(0,02) TeaH
R El ARG Py Ay, & FFAGHA A
et fyawmf, & P Fuat F @
Fle-8 T 87
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119.

120.

120.

1. E(ﬁ1) =B

2. E(ﬁz) =B

3. Var(ﬁl) > Var(f,)
4. Cov(By,p,) <0

Consider the following regression problem

y; = Bt + Bre i+ €;i=1,..,n.

Here €,,..,€, are iid. N(0,0%) random
variables. If §; and 3, are the least square
estimators of B, and B,, respectively, then
which of the following statements are correct?

1. E(ﬁ1) =B

2. E(.éz) =B

3. Var(ﬁl) > Var(f,)
4. Cov(,@l,ﬁz) <0

A B Xy, Xp, .., X, AR 0 gFT ThH
AT HAd §cod Bl F & Aprer aam wh
geRow ufded &1 A ™&F T, i fr 39
gear § fFas for X; >0 g1 odeor
gfagdst T, W 33MRd Hy:0 =0 a1
Hqy:0 = —1 qigtor gxFear X faanr| @es
H O Fla-a wdr §2

1. Hy & 310 T, FT §cod F ¥ T&aT gl

2. Hy & fa%ey T, W 3muiRd s&d =
gireror rfaRredr g

3. T, W 3R s qe& H; & fa%ey
geToT AR B

4. H; & 3 T, W 3MuRd T Tz
et p-AT P[T,, < 9@ T,] &

Let X3, X5, ..., X;, be a random sample from an

unknown continuous distribution function F

with median 8. Let T,, count the number of i

for which X; > 0. Consider the problem of

testing Hy:0 = 0 against H,:0 = —1 based

on the test statistic T,. Which of the

following are true?

1. the distribution of T, is independent of F
under H,

2. left-tailed test based on T, is consistent
against H,

3. left-tailed test based on T, is unbiased
against Hy

4. left-tailed test based on T,, has the p-value
P[T, < observed T, ] under H,
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