w5 :3:00 HC

11.
12.

favg wre gRaPT BIS

"z 4llc
37 494

qofe :200 3%

ST

I o= @ 7T g & | §9 u¥lem gRaer 7 v & e (20 9T 'A' 7 + 40 w7 'B' +
60 777 'C' %) §ge1 fawey yem (MCQ)fRY 717 & / sl 9T 'A' F ¥ siferasad 15 il 4917
'B' # 25 g @orr w7 'C' H W 20 geH & S &7 & | dle [EIRT W Sifd gel & Saw
v 77 @9 Ppaer gser 9T 'A' & 15,977 'B' @25 Fer 97 'C' w20 Siwl @ o @ ongit ]
SEIY UF T W 1797 A7 & | 9T RIS TN SN Bw BT A [orgd i Ygel I8 g oy
5 gRasr % g g Silv wel & qer @ & do—we el & | afe 9w & @ 37 Fluoflciey o
S BIS P GRAPHT 5T+ BT 9467 B Gbd & | §9 avE W SN UF B 4l g o | §9
gRA®T & Y% 1T BT B [0 JARTT T+ Fol T & |

SR TFFH @ GO 1 H QY Y W G ST Rl TN, A G §9 UNIET GRadT BT A
ferfay, warer &1 31y evley 4l 31aed BN |

319 ST SLVASIR. Sk TA% H ¥el d9¢ 399 PIs, JRIFT HIS SN P PIs & Hared
wgld gal & @ict dicl U7 6 Sa¥ il PY| I8 Vb a7 gierfl @ foren 8 & aF
@Y gieaar 4 2y 7Y (A7 @1 Q8 @I @ gierT . VET 7 de 9¥ BRYev faavun a1
"ol ada ¥ siglca 8 &% urgw, foraw siaa: @l &1, forad syl SaY gadr @t
il +ff emfier, & wad & |

grr'A' F g 597 2 3, IT'B' § y® g9 & 3 3w aor 9T 'C' 7 ydd ge7 4.75 3w
FT & | J-AF T Iy BT FUTHAD JodidT 9T 'A' 7 @ 0.5 3% aor 977'B' 4 @ 0.75 3%
o far s | 9T 'Cl % SNt b [y FUTHS qodiad e &

g7 'A' T T 'B' & F&E T @ Hid TR fdboy U T & | §99 W Paor U fdboy &
TE ST “HaAlTH g1’ 8 | STUB! GG FIT HT el 1erar walead g1 g & | 4rr'Cl H
IRE g97 &1 “TEH” q7 “vb G I’ fAwey Tet gr waa 8 | 9T 'C' H gldE g & Wt
faweqr &1 Wel a9 HYT Uv & dise U R

BT Y §Y IT Gl a¥iel BT TN R §Y GIY I dIel SRR BT §¥ SN 37 4rdl
TS B fory ST TEVTIT T HHT & |

srgreff @l Seav AT W U @ SiARTd el SN o H T8 forager TRy |

PTRACY BT FYINT P¥ I SIFAT T&l & |

oieT THIRT oY o g Rfsd w7 @ OMR Sk 93@ &) f39iforg &Y'/ gi~goileiey & qor
OMR SR 73% w77 & geard 319 S Biddeiw gioforld & o a&d &/

fa=a! A1/ TRBNT & gIT H A 819,/ 9 ST U 37 SN FHIOIE BRI |

Paer ol B QY Sale G 457 qret FATl @l &1 GRIeT GRadT @Rl o ST @l
gty @ et |
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ATMPART A

T Ffed Rl gaR & @ fBoar SeiR
Tlear g1 22 HT @ ¥ T ggall iR
FT golel 18 ITH § IAT 18 e T I «air
il SO &1 gafet 22 oA I folest H &
HIA-AT YT TET &7

1. 22 % $iI SR 7 18 e $ir Sioik

%wm@m%"l

2. 22HC HT SN H 18T T SN ¥

L IO STeT |

11
3. S SeiRT & O i AT gHS gl
4. 22 ¥c i ST T 3198 18 T FHr

SR & 2 aom 3t & ¥

11

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?

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

2mx2mx10cm A9 & THh g MG H

fohcel 3MaaeT Har ol 87
1. 40m? 2. 04m
3. 0m 4, 40m®

What is the volume of soil in an open pit of size
2mx2mx10cm?

1. 40m’ 2. 04m’

3. om? 4. 40m’

T 5cm x5 cm  HARE 9T Fle arel
et TOE H 05 cm su @ 3ifEdA
fpdell SoIATPR Uf8er & @sT fhar ST Fehdr

g?
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 c¢cm inner
cross section?

1. 99 2. 121

3. 100 4. 105

T o TRR & 3&HaA 90 km d& 39T
fhar ST Faar g1 Th T gad faufgar
aigeT fohctel 3if8ehad g (et &) aa &
Tohdl ¢ SIdih 385 T8 IRT e 7 g2

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

THh g0 gfaal are oiY @ U 3 FE A

AT g YT H WA W gH Fa7 fg@rdy ¢am?

1. 3ME9rE & Jefell # Gien 3 Tehadr
fe@ar gl

2. AT HT Jolar A dier ifer g
ey gam|

3. 99 g gITReT § FIS A Adr fRar S
HehdT|

4, G & AT T S Jehrr TLATOT
gfsear 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

g &It T AT, 11F T T 9 F uA &
T & SR g1 99T FEAr 25 & T 7 (5)?
FA g a ol F'am & 24 gfderd & ar o
g 931 &AT & Y &7 T fohdar § ?

1. 415 2. 400
3. 410 4. 420



The sum of two numbers is equal to sum of
square of 11 and cube of 9. The larger number
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?
1. 415 2. 400

3. 410 4. 420

ATt B& T AT & foT sind = cotB §?

1. A=B=0

2 A=B=§

3 A=QB=§

4 A=7,B=0

For which values of Aand B issinA = cotB ?
1. A=B=0

2. A=B=§

3. A=QB:§

4. A:%,B:O

T & Uollid # B g 93 Al g & Sharg]
T e € iy Ay & Al s we S ¥
Jqa AT VE ar e & 8 fia-ar s
e 87

Ssmall > Starge
Vosmat > Viarge
(SNV)smait > (S/V)1arge
(SNV)smant < (S/V)1arge

H w0 e

There are small and large bacteria of the same
species. If S is surface area and V is volume,
then which of the following is correct?

1. Ssmall > SIarge

2. Vsmall > Vlarge
3. (S/V)small > (S/V)Iarge
4. (S/V)small < (S/V)Iarge

ar argeh A 3R B Teh iR & & O &
ar faudid faF & o 1 v & fawm A disan
YR I &1 I A8 km/h & Faa ara &
@t B 6 km/h & fad arer & disd gu, A
30 fAee geaTd B & fAear § aF & Hr

TS faaetr &7
1. 1km 2. 4Kkm
3. 3km 4, 2km

10.

10.

11.

11.

12.

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. 4Kkm

3. 3km 4. 2km

11 & o, 8 T 9z 3R 20 I 3T wH
AR T H 5 FH 3a1$ e et oRT
gl 39 Follesh A 1 HAT Bear i Marer 21
TIHAFR IMferdm srell Sl g1 587 el @r
g fohdell FAT 35977

1. 8.8dAY 2.
3. 13+ 4.

10 €=
0 &=r

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

1. 8.8cm 2. 10cm

3. 1lcm 4. 0Ocm

arsel & f9ar @13, 8x6 AT HI n TS
A AT & TR B W 58 ThR 4o
St € 6 @91 o1 FIs o HIeT Wrelr G el
N & AT AT hITTd |

1. 56 2. 12
3. 24 4. 48

The smallest square floor which can be completely
paved with tiles of size 8 x 6, without breaking

any tile, needs n tiles. Find n.

1. 56 2. 12
3. 24 4, 48
21 7\a 20][u e\o ] 0 E H
X A y 4
?
E ) F
A 1 1 X 26 +
1 5 15/\8 2 2. 15 5/\2 8
+ +
1 6 10 6
26 Z Z 26




12.

13.

13.

14.

50 10A2 12 " [ 65 15
X X
5 6 2 0
A 1 y4 26
Find the missing pattern
21 7/\4 20({|u G/\D T O E/B H
X A Z
2
E J F
A 1 1 X 26 +
1 5 15/\8 2 2 15 5\2 8
+ +
1 6 10 6
26 y4 Z 26
3. [0 10A2 12 % B eNs 15
X X
5 6 2 0
A 1 y4 26

TF S5m X 2m AT & AT A drel Tolc
& AR 20 kg &1 3FH 5cm X 2cm AT &
1000 &< R ST g1 BGel o 9T Telc &l

IR (kg #) forder 82

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

12 cm &[S aTel F91 & ART Hlell  x T aTer
gait &l dIea, dcadTd fhaIRT &I AZI THh
forecl el &1 foRec & 31feas 3maas &
faT x & A AR

14.

15.

15.

16.

1. 6cm
3. 3cm

2. 2cm
4, 4cm

Four small squares of side x are cut out of a
square of side 12 cm to make a tray by folding
the edges. What is the value of x so that the
tray has the maximum volume?

1. 6cm 2. 2cm

3. 3cm 4. 4cm

Tsh Jod T ol WS o0 F=T & gerar
T § OA JUT OB 9RER dad ar Fsard
g1 g Cgea w foud 3

FIT ACB ST AT FaT3i?

1. RuiRa 7€ & s gear
30°

60°

45°

o

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°

2 FleXT FaTS arell Ueh Ael &l U GlaR
g g oI § TR ag 1.75 Hiex 3918 d%
q@léﬂaﬂﬁmaﬁrmaﬁﬁaq&a’r
Fehdl &-

1#ex & gisT &
1#ex ¥ gisT e

1 #Hex

1.2 #:ex

> w e



16. 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, 12m

17. gfaeR (¥R, 3=M8) 3@ H HigT o9
AT JAHEAT dlel 3@ o HEN &l Sisd
g1 AT & @ Fia-ar FUT Ter 82

Population
18.
Short (Height) Tall ~
&)=
S g
kS
1. SEEEdT & F98 § AR H IS Tg-99Y 19.
oTer gl
2. godoh cIfaadr $r 39e AR cafFdAr Hr
S & FET 31 gl Y FHET g
3. dd g goah IfFddl T HEAT od  HRY
fFaar & Hew gl
4. FEIH AR g ALIH oaTs dlel cIferd igl ol
17. 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 —
N ", % é:
kS 19.

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

18. o Fuell & & fraer e @ér gt &7

Ife F$ Wl Isaaw Rfrcar B w
Y AX ST §, o 3ThT SAleTerdl SART
g "ehdr AT

fg frer a1 Al Ber s g, ar
3P JEIIAT TS B

Ife HIS quiteh HA §, df 9§ quiteh &l &
fasnfaa grar &

afg g quites fawe §, o ag ol ar
¥ TSI =1ér grarl

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

1.

2.

3.
4.

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

If a person gets employed, he has good
qualifications.

If an integer is even, it is divisible by two.

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

T FHAAS Rl & fagait P, dur Py & &
T AN TEG H GY SRMAT AT B, U
3g$r Bufaat & 1 v & e W Rfea
R s &1 e & @ Sla-ar FuaT @@ §?

IS THTATA gl

P;adaT P, & g & a1fd Ps aar Pg &
dg & afa ¥ 33U gl
ol & HRUT P, P, ds Sled IR T
et Bl

P; & P, &I HIET GaH & I1fd & I
fhar Srar B

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?




=

The motion is uniform

2. The speed between P; 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 P; to P, is covered at the

slowest speed

20. T oISH o &S [ drell Teh T & T W
I GhsT § AU IEH gEU AT TS r
(r « 1) BT e 9der @ & 97 g1 I8
F A W dE dsH @ F I T
WA TE & H W ddedl gl TP
gFR A 10 Hvs od g1 fRw aifa (Ui
{hU3) A oISHl TH Fr 3R dadT 87

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

5

20. 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
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ATM\PART B

UNIT-1

21w A= 2] e M)
$:R?xR? > R U gfaif@® AGRT § St
p(v,w) =vTAw @ RART g Aea A &
& HUA P el
1. gt v,w € R? & faT
p(v,w) = p(w,v) &l

2. @8t w e R? & AT &R v € R*
3faca g, arfe ¢(v,w) = 0 &l

3. T 2 X 2YAAT 3egg B & 3H¥cdca
g afe gy veR? & AT
¢(v,v) = vTBv gl

21.

22.

22.

23.

U1
1%
4. Y w,
Wa

AT P: R* > R &+ gl

N

=0 ([o;] L, ]) = Fonte

LetA = Ll} g] € M,(R) and

¢:R? x R? > R be the bilinear map defined

by ¢(v,w)=vTAw. Choose the correct

statement from below:

1. ¢p(v,w) = ¢p(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 : R* - R defined by

U1
W fw| )= ¢ (o] [wi]) istinear
w2
1 -1 1 1
A9 A=[1 1 1 aznb:H%ﬂ
2 3 «a B

ar aredfae &It & IR dF AX = b &

1. S B+#7 % o HS gol 76T ¢

2. 99 a # 2 g o 3ARMAT T&IT & g
gl

3. 3 a=23um B+#7 g a 3aRf@Aa
T F g g

4. IE a #2 § A UH AT & &

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

Let A = . Then the

1. no solution whenever 8 # 7

2. an infinite number of solutions whenever
a+2

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

4. aunique solution if a # 2

e B oa=[0 1] ¥ A e
quiteh n o A" =1¢%

1.1 2.2

3. 4 4.6



23.

24,

24,

25.

25.

26.

26.

Let A = [_01

integer n such that A™ = I is
1.1 2. 2
3. 4 4. 6

ﬂ Then the smallest positive

A 5 A v adfas @AM 3MegE §

Jur B=1+iA,@ i?=—-1¢% ar

1. afe aur @ afe A goraAuia 8, B
AT gl

2. B & @ 3fATET0T A 31T
rEdfas gl

3. B — I 3Maegehcl: cshAUIT &

4. B 3Tae¥ehd: ShAUIT F

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

1. B isinvertible 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

AW o S = {x € [-1,4] | sin(x) > 0}
e & @ a-ar @@ 8?2

1. %16 (S) <0

2. Foae (S) Hedea g &

3. 3FT@R(S)=nm

4, FAF (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) =m/2

A o k U U qUiteh § dUr AT T

Sy ={x€[0,1]| x & AT faTRor &
kth T W UE FATST 3 g} ar S #
oS AT §

1. 0 2. 4/10

3. (4/10)F 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 Sy, is

1. 0 2. 4/10

3. (4/10)* 4.1

27.

217.

28.

28.

29.

B f:X->V & v e & @ Sl

3TaRTHd: T &7

1. afg foear §, d@F g:¥V > X & 3R g
iR @l y €Y & T f(g(y) = y Bl

2. af¢ f 3ot § o g:Y - X 3ffdca §
aifs @t yey & v f(g(y) =y B

3. R f wHEr £, g Y aoEE E, ar X
aRkfAd &

4. I f AT §, a7 X I[0E g, ar Y
;. 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

A fF S={ffR>R|3e>0dfFr
V6> 0,lx -yl <& =I[f(x) - fI <€}
ar

1. S={f:R-> R|f d@ad g}

2. S={f:R > R| f ThaART: Tad &}
3. S={f:R-> R|f aRkeey &}

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

LetS ={f:R - R |3 e > 0such that
V6> 0,|x—yl<8=|f(x) - f() <€}

Then

1. S ={f:R - R| f is continuous}

2. S={f:R - R| f isuniformly continuous}
3. S={f:R - R|f isbounded}

4. S ={f:R - R|f is constant}

A & f:(0,00) — R THEART: Tad Bl
ar

1. lim f(0 @ lim £ (o) 1 3ifecca Bl

2. lim f() & HREAT &, R limf(x) F

HiEdeT AL Bl

lim f(x) & HR¥cd B Jaeahenn 7 ¢,

WG lim f(x) F7 3Heea B

4, T ar lim f () T, 7 lim f (x) FT 3edca
gl

w



29.

30.

30.

31.

31.

32.

Let f:(0,c0) — 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. lir51+ £ (x) need not exist but lim f(x) exists
X— X—00
4. neither lirg1+f(x) nor lim f(x) need exist
Xx— X—00

AW f& D aredide @1 &1 U 3qHHcad
gl ®YT: “D H Tcdh Helc IThA HT Th
3ugEA & St D # HfReRa @ 3 W
far| a8 sy @ §, Ife

= [0, )

—
L
=y
[—
C
—
»
NN
—_

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 =[0,00)

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

A R @l n>1 & fOw, a, =1 dur
Apir = ap + 1 F FATHA AT dTEATAHR
HCIT3T &1 Th Hshd {aplpsq &1 A e
H FiA-AT IMaTH: TET &7

1. Sofr z;‘;;lé 3qaRa gy ¥

2. ITPH {aplps1 TRECY B

3. sofr 2;’{;1% FfFERa g ¥

4. Ak i - EERE g ¥

Let {a,}n=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 Yo aiz diverges
2. The sequence {a,},; is bounded
3. The series Y74 aiz converges

. 1
4. The series Yp—q ——converges
n

A % 7 qoiiet & aFeag & @Afdse s
¢ dUr L, e {0,1,2,3,..} 1 @Afése
AT B AGERA filygXZ—Z S

32.

fmn)=2Mm-2n+1) ¥ &I I g,
R et ar A=faT f§
1. JTeoTeeh(TTDIET) T Tehehl (Tehehr) oTEt
2. Uhehl (Thehl) T 3TeoTeeh (3TeoIe) 78
3. THeI dUT H<BIEH el
4, T A THPI, T HOIEH

Let Z denote the set of integers and Z

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

map f: Zso X Z — Z 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

Unit-2

33.

33.

34.

34.

A & R* &1 U deey fagd suaee=a A
gl AR? A A% Hath) & Q I & dad
ITTBIET Bolall T T&AT &

1.1 2.0

3.2 4., IRTAT g

Let A be a connected open subset of R%. 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

Al R R 1 &t gaAfase a Q &1 3Udad

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

1. R Us HEF UTdel &7 B

2. R# IURTAT: 31 IHST Uil g

3. R# T ST IO § ST Uk
3RS UTSTael FET B

4. R# 93 3fTUss IUlsidel m & A,
3@V & R/m IRfAT 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



35.

35.

36.

36.

37.

{1,2,3} & ATl &1 HHE S5 il Hazal
& aRfaa & F; W Bfgw aRu gafe w
FT FIAT §, 3R {e;, e,,e3} & TR &
aslt 0 €53 & AT 0 ¢; = e, T@RT
HATIU] Hleh| IWed FI & FhT faad
afeelt & woTT H RIS §

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 {e;, e, e} by o-¢; =
eq(i), for all o € S3. The cardinality of the set

of vectors fixed under the above action is
1.0 2. 3
3.9 4. 27

A B f:Z— (Z/AT) x (Z)6T) weie

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

1. (0mod 4,3 mod6) f & f§& # gl

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

3. f& 99 & JYdY 6 379Iq9 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

A= f6 @fFAy gAdqa & D U faga s
ke & @ U= D\ {-3,2 ]} 3%, At e
Hy = {f:D - C| f greafther qar aReey g}
aa Hy={f:U~-C|f gcefhe o
aReey &}, @ r(f) =fly ¥ &I S are
AT r:Hy > Hy, f& U d& & 9fdey g
1. TS T el el

2. 3TTOIET W Tehehl #TE

3. 3MTBIEr JuT Uhehr

4. 7 A TTOIEY 7 TR

10

37.

38.

38.

39.

39.

40.

Let D be the open unit disc in the complex
planeand U = D\ {—1,%}. 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) = fly, 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

Ae f& ¢ Be@m 2 & U ged § @EAA
THATA & 36917 H g & A1Y, arAEd feam &

fa=mfaa) ar sae §. = 1)231114341?%
1. —, 2. 2mi

21Tl
31 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
1
" o2mi

3.1

2. 2mi
4. 0

Ao & f fAga she Gfher A T
g e Belel & aifed lim,,, f(z) T
3feaaa ag gar A fF Y0 a,z"
z=0% TR H f F ¢oR Hofr § dar R
36 JfFaRer 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 Yo, a,z™ be the Taylor series of f about
z = 0and let R be its radius of convergence.
Then

1. R=
3. R=

2.0<R<1
4. R>1

f(z) =e?+e 28 oI Feled f:C > C
1. %ﬁﬂﬁ:a’g’a%ﬁ%%l

2. F Pl LIH A6l &

3. & AT aEdfas YaF gl

4. & IaRfATA: 9ga o ¢



40.

11

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

finitely many zeros

no zeros

only real zeros

has infinitely many zeros

oINS

UNIT 3

41.

41.

42.

3 39 Iocd Fheg F ISR TH 3H&T m

& fIC & o FHATE & SAscd HTET

a A R I(m) Afcse &=ar & = A @

FiT-aT T &2

1. gfg 387 £ MY A JoRAT & AT 387 £
MY & & qERar @ 1(6) > 1(£) B

2. gfe 3187 £ Uk ek & #Aeafdg & R
g dUT £ P e HET g ar [(£) > 1(¥)
gl

3. gl 376w £ & fow I(#) @A &)

4. 9 3re7 £ MY F ToRar & aur 3167 £
MY & FEF aeRar & 1(0) < I(£) Bl

Let /(m) denote the moment of inertia of a
regular solid tetrahedron about an axis m
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 I(€) > I(¥)

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

of an edge and ¢’ is any other axis then

() > 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 I(¥) < I(¥)

w

A & ek 3T [0,7] X [0, T] & FsAT
u(0,t) = u(mr,t)=0, 0<t<Taw
IRfAE afdey u(x,0) = @(x) & 3rEh,
0<x<m, & Th g ulx, t) gl afE
f(x) =ux,T),d U U 3 k(x,y)
& o e 7 & *la-ar agr g7

1. j k(ry) 9O)dy = F(0), 0< x <

42.

43.

43.

44,

2. () + [, k(x)e()dy = f(x), 0< x <m
3 [ Koty = 1@, 0 x <n
4. () + [ k(xy)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)?

=

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

N

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

w

f kG )eG)dy = f(), 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 IRANT & &

](u)=f01e‘“'(")2dx.<‘-ﬁ

1. J 39 feish qX AT agad|

2. Th WERAT uEX R J 3N FeTd
W ggT B

3. JUEY & JaId u € X W J 39 A
W ggT B

4, 3ORFATT: 30d u€X W | 33U
w1 9 9gTd &l

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

and define J: X - R by
J(u) = fole‘“’(x)zdx.

Then

1. ] does not attain its infimum

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

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

4. ] attains its infimum at infinitely many
ueX

x> —x—2=03% g1 & AU LRIgers
fafr x40 = g(x,) AF x =2 & QAT H
cfaer JAART g & IE g(x) 3§ GAA
g



44,

45,

45,

46.

46.

47.

1. x2 -2 2. (x—2)?%-6
2 x%+2
3. 1+; o

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 x%+2
3. 1+; S —

A [ IRTAS A gHEET
Up — Uy = 0
u(x,0) = x3

u:(x,0) = sinx

#T el u(x,t) gl ar u(m,m) g
1. 4n3 2. w3
3.0 4. 4

Let u(x, t) be the solution of the initial value
problem
Upe — Uy = 0
u(x,0) = x3
u;(x,0) = sinx.
Then u(m, ) is
1. 43
3.0

2. w3
4. 4

arEdfaes &I A &l T IS ER LY
AT AT FHEAT

2 4ay=0, y(0)=0, y(m)=0

% TS 8 &

1. (—o,0)

2. {(Vn | nwe ue quite &}

3. {n* | n U e quiieh 8}

4. R

The set of real numbers A for which the
boundary value problem

d?y

2t Ay=0, y(0)=0, y(@=0
has nontrivial solutions is

1. (—,0)

2. {n | nis apositive integer}

3. {n? | nis a positive integer}

4. R

A FD {(x,y)|x2+y?2 <1} @ & I
arel Uehsh Tfgherl &l fAfeSe oiar § aar
A fh D GAAST H 3P Qb gl A%
37dehel HHIEOT

12

47.

48.

48.

o°u _ 0% _

(xz—l)g%t+2y 0x0y dy?

1. g (x,y) € D¢ & fOT Waad* gl

2. @8 (x,y) € D & fow AfawRaalRs gl
3. I (x,y) € D¢ & fav fawaalR= gl
4. @ (x,y) €D & T 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

——=0 s

62
(xz - 1)6_;: +2y dx0y ay?2
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

0%u 9%u _

W'\qﬁw(x—l)y”+xy’+iy=0
o faan| ar

1. x = 1 vehaAr fafear &g g

2. x = 0 vehaArd fafEar g &

3. x=0 durx = 1= AR f§g &
4. @d@ x=0, 7 x=1TfFa [y 2

Consider the differential equation

(x—1Dy" +xy' +§y = 0.

Then

1. x = 1 is the only singular point

2. x = 0 isthe only singular point

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

4. neither x =0 nor x =1 are singular
points

UNIT 4

49,

49,

Teh AR dF # n GOUAT g g1 afg
gl H YT TIAT FAUHAGAS: dfed
THOHAT deieosd X §, AeT 30 g Jodr
oA 60 el @1 I dF & geaRa
3YehIel 508 & of n & AT &

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



50.

50.

51.

51.

1. 3 2. 4

3.5 4. 6

A fF X dUT Y ¥a9d9 WA qrefoss
W § AR EX]=1aw E[y]=; & a
PX>2Y|X>Y) %

1.

WIN N|R
Blw Wl

3.

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

1. 2.

WIN N|R
Blw Wk

3. 4.

gfe ATATT N ST Teh FASE H §H AT n
& Th Ieeos dfaed & Aded §, Sar
1<n<N § W Ixos gfaadge, fe=r
giaEaged Aelelr & gAET A R @Ry
0T WAl SHSAT & FHTE U H P
AW, U G Tl A H p AW
et & & -7 P1-P) & T
IATAAT 3TeheloT 72

1. p(1-p)

N—n
2. -—r(1-p)

n(N-1)
3 YanP1—p)
N(n-1)

P —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
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)?

1. p(1-p)
N—-n
2. ——p(1—-p)

N-1
3. FonP(1—p)

N(n-1)
v PA—P)

13

52.

52.

53.

53.

a= B X;~N, (0,21), X,~N,,(0,%,), ST&r
X, 991 X, ¥&aFar §fea g1 I p, > p,
auwm  3,%, gdrcAs AfRaa § ar A
FYUAT H T PA-AT AGThd: TeT 87

L XT20Xq + X25,X2 ~ X5 4,

2. XT27MX0 + X357y ~ X3, 4 p,

3. X727y — X322 Ko ~X3, - p,

p1Xi 21Xy

4, fiE A
pzxgzglxz P1,P2

Suppose X;~Ny, (0,%;), X,~N,,(0,%),
where X; and X, are independently
distributed. If p; > p, and £, Z, are positive
definite then which of the following
statements is necessarily true?

Lo XT20Xq + X25,X2 ~ X3 4,

2. XT27MX0 + X327y ~ X3, 4 p,

3. X{27'Xy — XI23'Xo ~X5,- 5,

pxTsin,
pZXzTEElXZ P1,P2

4.

fF e AT gREr W O
Yi=a+pfi+e; i=1,..,n

TE o€;,i=1,2,..,n, ¥TdId: FIAHAE:
sfeq gam=g N(0,1) Iefoos W g Ig
AT ST & F a # 030 g A9 81 I«
H ITAdH THTRT 3Thelsl @, &, di feleeT
FUAT A § F-ar GG B2

1. li_rEOE(&n)ia

2. EijrgoE(&n)=0

3. Tlli_r>r010Var(€zn)=oo
4,

lim Var(a,) =0

n—oo

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. lim E(@,) +«

n—oo

lim E(@,) =0

n—-oo

n—oo

2
3. lim Var(&,) =
4

lim Var(a,) =0
n—oco



54,

54,

55.

55.

A & X, Xy, ... TeaAR (0,30),06 >0 &
fAder T s IxfRow  wfagd g
IRATT A 6 T, = %max (X1, X5, 0, X}
ot & & la-ar adr 78t &2

1. 6 & fau T, 3rfareh &1

2. 0 & foT T, 3af@aa &l

3. T,, T e gfded= gl

4. T, €§qOT Bl

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

T, = ;max {X;, Xy, ..., X, }. Which of the

following is NOT true?
1. T, is consistent for 6

2. T, is unbiased for 6
3. T, is a sufficient statistic
4. T, is complete

A F X AT 1 & Iefos gfacy §
FIfA deaT A, FaHr Ti¥sdr gaca bl &

1 1
fo(x) = F(1+(x—9)2)'_°° <X <,

el O € (-0, ©) &l Hy0=—18TH
Hi:0=0 & 9ligror & fou, oo gdreqor
yEdTfad forar Srar B

X .
aﬁ:—m>c%a‘r Hy & 3TEHR H,
3=TAT Hy H 3SR o | C H AT

T ¥ T TRET B A 05 ¥

Vs
1. "
2.0
-1 l
3. tan (2)
-1 | ¢ _™
4. tan 1_C—3EFFUEFBT~T

Let X be a random sample of size 1 from a
Cauchy distribution with probability density
function
1 1

fo(x) = F(1+(x—9)2)'_°° <X <
where 0 € (—oo, ). For testing Hy:0 =
—1against H;:0 = 0, the following test is
suggested.

- . X -
Reject H, if Ners ok C, otherwise do not
reject Hy.

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

14

56.

56.

57.

57.

o a1

3. tan~?! (1)

2

. _ C
4. asolution of tan™?! =3

A & X, dUT X, AT 2 & TF IR
gfacdl &, s fomdr wiflshdr geica Wl

1

fo(X) =0—=e" 7 +(1—0)e I
6 ~ Y \zn 2 ’
—00 < x < oo, ¥ Aeram AT § 3R
9e{0,§,1} | ofy X, @t X, & of@d
AT wAT: 0 Far 2 & a6 F 3TIAH
JATSTAT 3ThdT gl
1.0 2.
3.1

| =

%

Let X; and X, be a random sample of size two
from a distribution with probability density
function

—0-Le 4+ (1-6)Le
fo(x) = e ? +(1—-60)7e™,
—0 < x < oo,

where 9 € {O, % 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 Ieedd I g AT
SHAA: 4 JAT 5 & Tyl Aed FyAr A A
leT-aT TET §?

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

2. XY TardeT g, AT 20 & 4|

3. 3T (X,Y) AT Bl

4. g1 (X,Y) TETAR 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



58.

58.

59.

59.

60.

HIEAT HATE {1,2,3} AT HHAVT 3HTeqg

NIR NP

p= gFd  Hild @l

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

OIR 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
A BF Yt) =e U7z g

p@®) = T ¥ T @ e W@
g2

1.y U AHRIOF Folel § W o TG
2. ¢ U HATRIOE Folel § W 3 6|
3. Y U ¢ Al HfAFETOF FereT B

4, FAA Y, d @ AHATOR Borel 3

_t
e ltlie™2
2

2
Let (t) = e71t-5 and o(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 Grell S §| Aeosd: I qedl #
g, TAAAT: Th & 9I¢ Th @ ofd ¢l fomar
g sed & Il i & v W I=
$r aiiferar 39 §AT B
33
2.(3)

146
3 (5) + (50

15

60.

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

L) . )
e . O

ATTM\PART C

UNIT-1

61.

61.

62.

62.

A & fiR" > R" U& HAd: 3Jdhcd
AT 8, (If() = fFOIl = llx—yll, @8
x,y € R" &I FATHT Hel arer| ar

1. f 3SR Bl

2. R™ & U& §Jd 3q@dead f(R") §l

3. R" & & fagd 3waeead f(R™) %l
4. f(0)= 0

Let f: R™ — R™ be a continuously
differentiable map satisfying

IfG)— FOINl = 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. £(0) = 0

A & f:R* > R f(x) = xtAx aRenfia
g, SgT A arEafas giafsedi & Th 4 X 4
3egg &, dW  x & 9Rad @ xf e
A §l T WG xy W f H ydUEr
3TETHA: ¢
1. 2Ax,

3. 2Atx,

2. Axgy + Atx,
4. Ax,

Let f:R* - R be defined by f(x) = xAx,
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. 24x, 2. Axg+ Atx,

3. 2Atx, 4. Ax,



63.

63.

64.

64.

65.

65.
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A
1- +
fly) = =52 AR (x,y) # (0,0)
1
f(0,0) = 2
o ( __1—cos(x+y)zﬁa 0
glx,y) = ST x+y#

glxy)= ;A& x+y=0
2
1. (0,0) R f "@ad gl
2. (0,0) I BIgHX G SOTE £ HA gl
3. (0,0) W g ¥ad gl
4. g BT Had gl

1-cos (x+y)
x2+y?

Let f(x,y) =
£(0,0)= 3
and glx,y) =

9y) =

if (x,y) # (0,0)

1-cos(x+y) gjig:y) ifx+y=+0
ifx+y=0

Then

1. fis continuous at (0, 0)

2. fis continuous everywhere except at (0, 0)

3. g iscontinuous at (0, 0)

4. g is continuous everywhere

. n . ¢
limy e Xioo 5, P Fedmhe H
1. g 2.
3. = 4. =
8 4

n

: n
EVE::U@.te lll’l’ln_,oo Zk=0 PEyL
1 - 2. @
2
T T
3. s 4, "

Wil gl & @YU R & 3UHATE & & H
URAT HEAP & FHeAT Q W fIER| AW
fF adur b 3aRAT =ad &, a< b&F YU
dur A F K = [a,b] N Q. ar

1. Q &I T qReey 3UdHad K ¢

2. Q # Teh §qd 39qHeaT K &

3. Q & U+ Hgd 3UEHIT K ¢

4. Q & U f4gd 3UEHeIT 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
let K =[a,b] N Q. Then

66.

66.

67.

67.

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 f:R - R,

fx+y) =f)f(),vx,y €R

H AT FAT Th ol g oJdl
lime,of(x)=1 8l &7 & & Fa-d
AR Tl &7

1. f R gefaaE gl

2. f 1 @ 3R A1 IREeY gl

3R INAT re Q & T f(rx) = fF(X)" &I
4. f(x) =0, VxER

Let f:R—-R be a function satisfying

fx+y) =f)f(),vx,y €ER

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

1. fis stricly increasing

2. fis either constant or bounded

3. f(rx) = f(x)" for every rational r € Q

4. f(x) =0, VxeER

AW & R adids GCIBit & @Head
fafése axar & dar Q asft aRAT et
¥ @ Al 0<e<; ¥ v ant &
A, g daer (0,1—¢) Bl oo & @
-7 T 82

1. SUPcecd sup(4.) <1

2. 0<¢e, < g <% = inf(A.,) < inf(A.,)

3. 0<El<62<§ = sup(4,,) > sup(A,)
4. sup(A. 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. SUPcecd sup(4,) <1

2. 0<¢e <eg <% = inf(A.,) < inf(A.,)

3. 0<e <eg <% = sup(4,,) > sup(A.,)
4. sup(4e N Q) = sup(4. N (R\Q))



68.

68.

69.

69.

70.
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A & ap,, m>1, n > 1 adfas TEans
& Ueh gidegg gl TR &Y foh

P = liminf liminf a,,, Q = liminf limsup a,,,

n—oo m—-oo n—-oo m—oo

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

fFT FUAT A T HIF-T 79T Ter 87
1. P<Q 2. Q<R
3. R<S 4.P<S

Leta,,,, m=1, n =1 beadouble array of

real numbers. Define 70.

= liminf hmmf Ay, @ = 11m1nf limsup a,,,

n-o m-oo

R = limsup llmmf Amny S —hmsup limsup a,,,

n—-oo n—-oo m-—oo

Which of the followmg statements are necessarily
true?

1. P<Q
3. RS

2. Q<R
4.P<S

AT &7 @ Hia-ar wfAay g2

- 71.
1. anz—"
n0=01
2. Z n=22"
n;l
1
3. Z
— nlogn
"y .
nlog (1 +1/n) &
n=1
Which of the following are convergent?
1. ZnZZ_n
n=1 72.
2. Z n=22m"
n=1
o 1
3. Z :
£ nlogn
- 1
vy
nlog (1+1/n)
n=1

A & A TH mxn 3degg § A m
n>m & AYl I FO AR aEAdED

TG a & fov, g7 o § & x'44x =

axtx, @M x € R™ & AT, ar At4

1. & IIaY gy e AfATeOF A g

2. & U A’AAIOF AT 0 g, agehdr
n—md Y|

3. # TH LRAIR IFIEIOF A a g

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 e R™

then A*A 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 dAEddh FHAAT  Geoig
FegE A ¥ [T, oF W o qOiE p w
HiEdeT & arfe

pl + A g=ticAs ARaa &1

AP geTeAs AfRaa §l

AP gATcH® AR &

exp(pA) — I aTcAs ARTT gl

Eal A

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, 30 F 30 3 gd da& & Tafr
sgual HC W A FARE V H AL
A & D:V-V, X & T H 3dFad
garr fear sr RS deReE g1 V & fau
$O HUR & W H A & D & A
e ¥ e & @ a7

1. AU eaeTdr g ¢l

2. At faeoiei amegg &

3. Adr anfa 2 gl

4. A% e fafea ®9 &

S O OO
S O O
S O Rk O
[l e ]



72.

73.

73.

74.

74.

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. Ais adiagonalizable matrix

3. therank of A is 2

4. the Jordan canonical
0 1 0

form of A is

0
0
1
0

o O o
(=N M)

1
0
0

A6 [ aedfas gfafsear & Iy A &

3 X 3 3TcYE ¢ HEl HYeAl HI gt

1. R9 A 3MaTehd: Ao gl

2. ¢ A& et aredfas iffeeiOes A
g ar a8 R X fawoi B

3. I A& e iAo A= § ar a8
C 9 faoa gl

4. & A% | HATIOIF AT 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

aa A% AAaeIOs AT Q F &) ar

1. M Raa g

2. M= Z)|a,b,c,d €7

3. IAeMarA® 3fAaetOw A Z FE

4. I ABEMTH EF AB =1, @
R0+ A € {+1,—1}

LetM={A=((Cl Z)| a,b,c,d €7 and the

eigenvalues of A are in Q}. Then
1. M isempty

2. M= Z) la,b,c,d €7}

18

75.

75.

76.

76.

77,

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

A F f:[-1,1] > RT&® Gl g Al

f) = {xzcos (%) gigx #0
0 gEx =0
o fr Srar g1 ar

1. [-1,1] X f & FRor aReey gl
2. [-1,1] W f' & FRoT IREey Bl
3 If') <1 vxe[-1,1]
4. |f'(x)| <3 vxe[-1,1]

Let f:[—1,1] — R be a function given by
2 1 ;
Flx) = {z)c cos (x) ifx+0

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

A fF A TH mXn 3egg § A 1 A

gfe @ dF AX=b & 9AF bER™ &

fov ger &,

1. m=r

2. A & TTAH AR R™
39TATE gl

3.t s m=n § A®H LT gAfe R?
& Th TS IUHATE B

4. m>n, m=ndl Thd T &

fr s 3RT

Let A be an m X n matrix with rank r. If the

linear system AX = b has a solution for each

b € R™, then

lL. 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 6

22 ={x = n>1 | xn ER, Z?:lx%<°°}
o7 Hehereiar ITRAT 1 Rea THARE &
aur A 6 ey, kh e afeer ar
fafése axar & (k" @afe 7 13K 3+
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78.

78.

19

sl SeIE 0% 1Y)| e Iuadadl 7 4
FlT-a1 ¢2 # gued 78 §?

span{e; — e, e, — 3,63 — €y, ...}
span{2e; —e,, 2e, —e3, 2e3 — ey, ...}
span{e; — 2e,, e, — 2e3, €3 — 2ey, ...}

span{e,, €3, ey, ...}

H L=

Let

22 = {x = (Xp)nz1 | %0 € R, Ly %7 < 00}
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; —e3,63 — €y, ...}

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

3. span{e; — 2e,, e, — 2e3, e3 — 26y, ...}
4

' Span{eZI €3, €4, }

mﬁﬁ—?X:{(x,sin%)|0<x51}U
{(0,y)|-1 <y < 1}, R? I U= Iq@ATE &
qur Y =[0,1), R&Fr e 39gATe gl ar
1. X ey gl

2. X "ed gl

3. X XY (vl wifeufdehr &) deeyr g

4. X X Y (0T |ireafadr ) Ted &l

Consider X = {(X'Sini) |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

UNIT-2

79.

A & X qur v aiftafada gaftear § @i
Y gzasth gl AW fF X x v & i aue
Tifeyfadr &1 O Th BeT f:X >V F U
fF T Sl # § FlA-8 3MaTRd: TEl 6?2
1. 3¢ f @dd & ar
me@(f) = {(x,f(x)|x€ X} XX Y
A wId &l
2. I @(f) X X YH §a &, @ f
Hid g

79.

80.

80.

81.

3. I @ (f) X X Y # @agd g1 ar T®
HTGRTS 78l & & f dad &l
4. afg yaRfaa g, dr f d@ad &

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. ifY is finite, then £ is continuous

3RFT FHzaT X | A & d dur d' g
g ar o 7 @ P9 X Wl 87
1. @8l x,y € X & fam,
p1(x,y) =d(x,y) +d'(x,y)
2. @ x,y € X & faT,

pZ(x'y) =d(x,}’)d'(x'}’)
3. @ x,y € X & faT,

p3(x,y) = max {d(x,y),d"(x,y)}
4, gt x,y € X & faT,

pa(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?

L pi(x,y) = d(x,y) + d'(x,y) forall
x,y€X
2. po(x,y) =d(x,y)d (x,y) forall x,y € X

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

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

A & F us oRfAq &7 § aur A &
K/F T &7 fa&Ror § urd 6 &1l dr K/F
T IMedl g FHA JedTHRT
1.@%6%%3‘3{5’

2. {1,2,3} HAIEY GHg

3. {1,2,3,4,5,6} W HAIIT HHg

4. {1} R SATIAT THg



81.

82.

82.

83.

83.

84.

84.

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 fF 2= e gur A R
0=z+z2+z*% ar

1. 6e Q

.60 € QWD)F® D >0 % faw

2
3.0 € QWD)F® D <0 & fau
4. 6 € iR

2mi

Letz=¢e7 andlet@ = z + z% + z*. Then
1. 0€Q

. 0 € QWD) forsome D >0

2
3. # € QWD) forsome D < 0
4. 0 € iR

fraY off s d@'ar p & v AW R
A, qofil &1 &g d €{1,2,..,999} &
difh d & AT UGS H p HT °d
fawer 81 ar querarEgR

1. Az #r 250 2. As #1160

3. A, #1124 4. Ay, 182

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. Agis 160

3. A;is124 4. Ay,1s82

foe goret & @ HlT-@ F&T U Tid
g7
Z[X]
[X]
[X,Y]
R[X,Y]/(X? +1,Y)

/(X% +1)

N
S

e
=)

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

1. Z[X]/(X? + 1)

2. Z[X]

3. ClX,Y]

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

S

20

85.

85.

86.

86.

87.

A 6 G U IRIAT meell &g & aur

a,b€G FE(a) =m aur A (b)=n &

Y| AT # § HlF-8 HEGTHd: FE 82

1. Ffe(ab) = mn

2. #fe(ab) = oTHcdd GHAGGH (m, n)

3. G T U 3a¥d ¢ TS Hife otfeds
gAY (m,n) gl

4, Eﬁlﬁ(ab) = HAgcd AT (m, n) &l

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)

UH wead X & AU, A x & wah
3UEHTdl &1 @HTad  P(X) §, dur @sl
Borelt f:X - {0,1} & FHTET Q(X) §, o
1. afg X aRfAa & @ P(X) aRkfaa Bl
2. Ffe X aur Y uRfAT aqeaa § au
g P(X) dar P(Y) & &g v 1-1 T g,
AX T Y & &T Th 11 G
3. Xaw PX) F &g v 1-1 Farfa A&7 &1
4. QX)aam P(X) & &g s 1-1 Tafa g

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
QX) and P(X)

A fF f U WA AT JNh Feld ¢
aur A & far §g ERl ar

1. E v fagd @7 ¢l

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

3. ENR3ReT &l

4. E T 9Reey @Head &l



87.

88.

88.

89.

89.

90.

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 Ris non-empty
4. E is abounded set

A & p(2) =z"+a,_ 12" 1+ +ap &,
e ag, ..., Ay, GEAN I § JAT A
& q@=14+a,_1z++ayz". 33
Izl <1®F @a & Tl z & A0 |p2)| <1
g, ar

21

90.

4, I A PO g, @ TH f TH AR
Holed gl

Let f be an entire function. Consider
A={ze C|f™(2) = 0 for some positive
integer n}. Then

if A = C, then f is a polynomial

if A = C, then f is a constant function

if A is uncountable, then £ is a polynomial
if A is uncountable, then f is a constant
function

PoODNPE

Unit-3

1L g <1, IzZl<1Fag &gl z & Qv

2. q(z) Th IR TgIE &l
3. p(z) = z" @l TfFasy TEaEt 2+ fov
4. p(z) TH IR FEIE &

Let p(z) = z" + ap_12z"" 1 + -+ + a,, Where
ag, ..., an_q are complex numbers and let
qz2)=1+ay_1z+-+ayz". If [p(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 f& f:C - C U greArhes Helel §
quT f 1 arEdfdeh HRTu § JAT f &l
sfwfeqd #mTy g1 a@ x,yER & favU
If'(x + iy)|* 58 w1 &

1L u+u? 2. u? + v?

2 2 2 2
3. vy +uy 4. vy + vg

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

1ouz+u} 2. uZ +v?

3. vi+ul 4. vi+vf
A 6 f v a7 e wad B
A={z¢€ (C|f(”)(z)=0§mﬁﬁtj'\0ﬁa?na~7
foe} o T ar

1 AGA=Ck @ fTH EQ &l

2. IXA=C% @ fUF 3=R ®o gl

3. I A 30T &, A T f U TGS ¢

91.

91.

A & B ={(x,x,) € R? | xZ + 22 < 1},
aur A &
C(B; R?) = {u € C*(B;R?) | u(xy, x,) =
(x1,%5), (x1,x,) € 9B & faw}.
A & u = (uy,u,) dur aReRa & &
J: Cly(B;R*) - R

_ du; du, duy du,
](u) - 'B]_ (a_xla_xz - a_xza_xl> dxlde
ganT| ar
1. 7ga3& {J(w):u € C%4(B;R*)} =0
2. wfru e Cfy (B:R*) & jw) > 031
3. 3R 3% u € C4(B; R?) & v

Jw = 1%l

4. @ u € CH(B;R?) & faw J(w) =7 Bl

Let B = {(x1,x,) € R? | x? + x3 < 1}, and let
CH(B; R?) = {u € C*(B;R?) |u(xy, xp) =
(x1,x,), for (x4,x,) € 0B}.

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

W = J‘(@ulauz 6u16u2>d p

J(w) = dx,0x, 0Ox, 0xq ¥10%2
B

Then,

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

u € C4(B;R?)
4. J(u) =m, forallu € C%4(B;R?)
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92.

93.
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Al 5 @ TATHRAT FHROT
1

%(p(x) - fex_y(p(y)dy =x? 0<x<1
0

HT goT gl ar

1. (0) = 20e 1 -8

2. (0) = 20e—38

3. (1) = 22 —8e

4, p(1) = 22—8e?

Let ¢ be the solution of the integral equation

1
1

E(p(x) — fex‘yqo(y)dy =x? 0<x<1

0
Then

1. ¢(0) = 20e"1 -8
2. (0) = 20e—38
3. ¢(1) = 22 —8e
4. (1) = 22 —8e™?

T YA, °d s & s 2 dw &
qRdideh Tl ggE Bl p(x) =ap +
ax +ax? W FER A« F oy =y(x)
ATl FHAIOT

y=pkx)+ fy(t) sin(x — t)dt

a?ruass?vro‘s"lﬁmaw?ﬁﬁﬁaﬁ?r-ﬁ

3TaTS: T 87

1. y(x) €1 < 2 &7 Th 9gI& el ¢

2. y(x) &1 < 4 &1 UF SgUG Hel &l

3. 3¢ a; # 0 AT ag + 2a, = 0,ar
y'(0) =0 gl

4, & a, # 0dAT ay + 2a, = 0,ar
y''(0) =0 &I

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

X

y=p(x)+ 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

22

94.

94.

95.

95.

3. Ifa; # 0and ay + 2a, = 0,theny’(0) =0
4. If a; # 0and ay + 2a, = 0,then y""(0) =0

A= & 1:C1[0,1] » R aRe®a g &

1
I(w) = % f(u’(t)z — 4m2u(t)?)dt
g g aﬂo?r LD
(P) m := inf{I(u): ueC0,1]: u(0) = u(1) = 0}
A F (P) & I 3iTTeR-oTaNsT THIOT &
AT ueCl[0,1] Xar gl ar
m = —oco 3Rl [ A & TRaey A ¥
meR, () = m & TTA
meR, (W) > m & ATA
meR, () < m & A

el

LetI: C1[0,1] = R be defined as
1

I(w) = % f(u’(t)z — 4r%u(t)?)dt
0

Let us set

(P) m := inf{I(u): ueC*[0,1]: u(0) = u(1) = 0}
Let eC1[0,1] satisfy the Euler-Lagrange
Equation associated with (P). Then

1. m = —ooi.e. I is not bounded below

2. meR, with I(w) = m

3. meR, with () >m

4. meR, with (1)) <m

A= & X = {u e c1[0,1] | u(0) = 0} @
A 6 11 X > RaRena g §

1w = [, ' (®)? - u()?)dt gan| T
# F FA-H T g2

1. I« 9Reey &l

2. 1 Y qReeer w7gT 8

3. [ 39l 7% R ggad ¢

4. 1 391 EF W G A

Let X = {u € €*[0,1] | u(0) = 0} and let
I: X - R be defined as

1
I(u) = f W' ()% — u()?)dt
0

Which of the following are correct?
1. I is bounded below

2. 1 is not bounded below

3. I attains its infimum

4. I does not attain its infimum
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96.

97.

97.

fEC[01]aa n> 1% fov, AW o FAERS

I(f) = [ f(x)dx &1 Teh Eieiehest

T(H) = [/ @ +3r + 2= £ (£)] #
AT Bl fH ¥ fhas o T(f) = 1(f)
%

1. 1+ sin2nnx

2. 1+ cos2mnx

3. sin?2mnx

4, cos?2m(n+ 1)x

For f € C[0,1]andn > 1,

let T(f)==[2f©@ +3£0) + 372 £ ()]
be an approximation of the integral

I(f) = folf(x)dx. For which of the
following functions f isT(f) = I(f)?

1. 1+ sin2nnx

2. 1+ cos2nnx

3. sin? 2mnx

4. cos?2m(n+ 1)x

W@F 7 Ax = bR AN,

2 1 -3
A=|1 2 =2
-3 -2 1

& @yl A & x, n'" M-S eRIGRT

w fAfsse axar § aur e, =x, —x. & &

MWB—]’I@E%’H’@* eny1 = Me,, n=>0.

T Yl F § PIF-8 39Thd; T &2

1. M & g3 fFcerol #@=r &1 13 &7
foRdeT AT B

2. M@t 0F 3fAaerolt aa § ST
R8T AT FT T FH 181

3. @WTperR3TUT TRt 3t ¢, & AT ¢, O
W AFART AT & T n - o

4. O MbheR® s T e, 0 W
3ifFaRa a8 g1 S n - o, I TH
e, =0 o gl

Consider the linear system Ax = b with

2 1 -3
A=|1 2 =2
-3 -2 1

Let x,, denote the n" 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?

98.

98.

99.

1. all eigenvalues of M have absolute value
less than 1

2. there is an eigenvalue of M with absolute

value at least 1

e, convergesto 0 asn — oo for all

b € R3 and any e,

4. e, does not converge to 0 as n — oo for
any b € R3 unless e, = 0

w

gfada e &1 3m.3r.4.

0’z _, 0%z 0%z _

0x? dxdy ay?

R fFar| ar e § & Sla-8 @@ 82

1. g Eeigedia &

2. gHEor Afawfaafs Bl

3. TATSG 3IdhAT Telddl f AT g & v
st =13 1o +2)

4, TITS 3dFeT Helddl [ daT g & T

et 5= (7)o (12

Consider the second order PDE
g 0%z ) 0%z 3 0%z 0
d0x? doxdy 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) +

3x

g (y — T)’ for arbitrary differentiable
functions f and g

ax
W foar| ¥ s gieor &1 s g §
1.F(ﬂ ﬂ):o R e JaFT

)
Z z

ST FHRIOT x262+yzg—i=(x+y)z

Bl F & faU|
2. F(ﬂ, 1—1)=0fa:#rm
z ' x vy

I Belel F & T

3. z:fe—%)ﬁwﬁz—ﬁmm?ﬁ'a
Fald f & fo|

4. z=xyf(i—§)ﬁw_€i’r1—ﬁc_ﬁm?ﬁ?1
Holol [ & fov|



99.

100.

100.

101.

Consider the Lagrange equation xzz—i+

y? Z—; = (x + y)z. Then the general solution
of the given equation is
Xy x-=y .
1. F (—, —) = 0 for an arbitrary
zZ z
differentiable function F
x-y 1 1\ _ .
2. F (T ~= ;) = 0 for an arbitrary
differentiable function F
1 1 .
3.z=f (; - ;) for an arbitrary
differentiable function f
1 1 .
4. z=xyf (; - ;) for an arbitrary
differentiable function f

e gfasety(0) = y(1) =y'(1) JoFd Th
o A wEE (@ A W) L= f) W
foar, @1 [0,1] W f Ts dEdids Hdd
Bold & @ e & § Fla-d T &
1. 9% f& foU & = @ AT § &1 T
fefad gof gl
2. %5 f & fau & =& @ AT 7 F1 A
fefaca gof e &
3 AT F A Y
y() = [Fxtf®Odt+ [ (t —x+xt)f(t)de
4, I A AT H FT & ¢
y) = [fax—t+xt)fO)dt + [ xtf(t)de

Consider a boundary value problem (BVP)

d?y

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

real-valued
continuous function on [0,1]. Then which of

dx? )
y(1) =y'(1), where f is a
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() = [Txtf®dt+ [ (t—x+xt)f(t)de
is a solution of the given BVP

4. y(x) = [[(x—t+x)f(O)dt + [ xtf(t)dt
is a solution of the given BVP

a’y dy _

3aHel FHEOT —= —2tanx ——y =0
N T T

W faan, S (_E’ 5)

e & & Fla- @8 &

Ly =y'©=17my(%)=2(1+%)
& T AAEYT TF g y = y(x) B
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102.

102.

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

g1 y = y(x) &l

3. IS 8 gl y = y(x), y"(0) =y(0)
AT T &l

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

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) = —1 and

T\ = L
y(-3)=2(1+3)
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 & 37dhdd THDBON & Th dF &

‘ o d[x@®)]_ [x@®+ y(©)
T AR dt[y(t)]_ [ —y(t)
gl FAE &1 faegiad sa@ & Sl ¢

L g Jmy ]

4. :%t] e |

Consider a system of first order differential
equations

d [x(t) _ [x(t) + ¥(t)

dt ly(t) —y(t)

The solution space is spanned by

1. [g_t ] and [gt]

2. [eot] and [COSh t ]

e—t
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103.

104.

3. [_;:_t] and [S;rl}tlt
4, [%t] and [et ;_%te_t]

IT-4

. AW X, X, ., X, ARTHR 60 gFd Th
AT HAd §cod Bl F & Aprear a@am wh
IeRos dfded &1 74 B T, i f 39
Tear g foas fow X, >0 g1 udiegor
gfdegdst T, W 3uiRd Hy:0 =0 a1
Hy:0 = —1 938707 §8Fea ) faar| A
H O Hla-T T@gr 82
1. Hy & 31 T, & §¢od F & TadT gl
2. Hy & fa%ey T, W IMURd & e
greoT JfaRreT gl

3. T, W 3mua s qes H, & fawey
GAETOT HATHAT B

4. H; & 3T T, W IUNd T& Iz
aQieToT p-|T P[T,, < 9f&ra T,] 1

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

unknown continuous distribution function F

with median 6. 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 H,

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

fordY el gafte W A fSgesr wilRkerar
Uelcd Bolel ¢

fe(x)=m.
A & X, Xy, ., X, 3WEd AR &
fdrer T e ufded §1 0 & A
faearegar 3iaRrelt § & fhaer faearegar
o 1—a (0<a<1)&?

—0 < x < 00,—00 < 0 < oo,

25

[ 1- 1-
X — tann( 5 a), X1 +tann(2 2
[X1+X, tan n(l—a), X1+X; 4 tan n(l—a)]
2 2
[X1+X, tan 571(1—0()’ X1+X; 1+ tan Zn(l—a)]
2 7 2 7
'X1+X32+ X3 tan 5n(;—a)’ X1+X32+ X3 + tan 277.’(;—0{)]

104. Consider a Cauchy population with probability

fo(x) =

105.

105.

density function

1
m,—w<x<w,—w<9<w.
Let X4, X5, ..., X, be a random sample from the
above population. Which of the following
confidence intervals for 8 have confidence
coefficientl —a (0 < a < 1)?

:Xl - tan@, X+ tan@]

[X{+X n(l-a) X{+X n(l-a)
L~2 _tan , —%+tan
2 2 2 2
[X1+Xz S5t(l-a) X +X, 4 tan 27'[(1—0:)]
7 2 7

tan

>X1+X2+ X3 — tan 577.'(1—(1) X1+X2+ X3
3 7

+ tan —Zn(l_a)]
7
A & {X,} Fad7 Iefeed T # TH
3hH & T8I X, T Seod JHHY, AT p
qur WO n g n=12,. & ful

gReTia & &
o Szi/zl

%, _ Lisi X
n
ot & O Hla-a T 82
1. vaTead: g8 n & fow
E(Xy) = E(Sy) Bl
2. qdedd: g8 n & T
Var(S,,) < Var(X,) gl
3. u & fow X, ifaed &
4. u & fow X, 9ara gl

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

n n
X =Z—?:1Xi and S =Z& zl
n n moLai ) L

i=1 i=1
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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 6 Xy, Xy, .., X,, TRGRAT Osica ®ele AT
IRASdT GeTATT Beld fp(x) & fHerer s=r
TF Irefeos ufageT g1 aRenia &
s2=—— YL (X — X,)% e X, =
Zynox ¥l ar s2 wfea & 0 & v afy
0T x=012,.

1 fo(x) =e~ .aarg >0

x2

2. fg(x):ﬁe_ﬁ, —co<x<o, 08>0

3. fo(x) :%e_ﬁ, x>0,6>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 s2 =

1 S S 1
r=1(Xi - Xn)z: where Xn = ZZ?=1XL

n-1
Then s2 is unbiased for 8 if

L fo)=e"%, x=012,..and6 >0
x2

2. fg(x)=ﬁe_ﬁ,—oo<x<oo,9>0

3. fg(x):%e_@ x>0, 6>0

4, fg(X)=9€_9x, x>0 0>0
n=>1% fov &A1 & X, A1LT n? &1 &
gl AeTeod X gl eT # F Sia-8

\/%fzooe‘xz/z dx & AT §?

1. lim P{X,, > (n + 1)?}
n—oo
2. lim P{X, < (n+ 1)?}
n—oo
3. lim P{X, < (n—1)?}
n—-oo
4. lim P{X,, < (n—2)?}
n—-oo
For n>1, let X,, be a Poisson random

variable with mean n?%. Which of the

following are equal to

26

108.

108.

109.

\/__! —x2/2 dx

1. llrgo P{X, > (n +1)?}
2. 111’[(;1O P{X, < (n+1)?}
3. llrgo P{X, < (n—1)?}
4, llrgo P{X, < (n—2)?}

e & @ wla-a & £

1. afeXxauy, N(O1E aF —= - NOD gl

2. I X qaurY T@aT N(0,1) %zfr il
t-s§ceT gl

3. I X quTY ¥ A (0,1) 8, ar
=L wwEAE (0,1) R

4. I X gfaug (n,p) & @ n—X gfaug

(n,1-p) &l

X+Y

Which of the following are correct?

1. ifXand Y are N(0,1) then X\/J'_Y iSsN(0,1)

2. if X and Y are independent N(0,1) then 2 >

has t-distribution
3. if X and Y are independent Uniform(0,1)

then == is Uniform(0,1)
4. if X is Binomial(n,p) then n—X is
Binomial(n, 1 — p)

a AR {1,2,3,4,5} AT Th HHAUT g

oo 0
2
O 1

| |

6
7
1 1
5 5
1 0
3
8

gFd Teh HAhiG S@el R faar| e & 4
FleT-8 T 87

1. 33T 1 U & ThraAT a9 H gl

2. 1daT4TH g G qI H g

3. 43AT2 UF & ThAT I H gl

4, 23ur 5Uus & TehET T H

(@] o ulr O (@]
O wiNnukr O NIRr

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

(: '\
2

0

Which of the following are true?

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

pP=

Wk U] R»
[l © ulkrNIr O
S O ulr © O
wivlr © NP
lw O ulrNlo

A fF 1 & gae 3 ufafear qoar 0 &
A 6 gfafSear Jod 3 X3 3Mcggl &

THeag S ¥l GHTEd S W e 3Hegg M
UHTATA: ATETeShd: FaT ST &l

1. P{M Faoira g} = —

2. P{M@raﬁl%}zi

3. P{M dcaa® ¥} = —

4, P{Hﬂ}‘@(M)zO}zi

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} = i
3. P{M is identity} = —
4 1

. P{trace(M) =0} = =

A & A, B,C U 9 Uidehdr FHAT™E A

geard §
P(A)=02 P(B)=02 P(C)= 03
P(ANB)=01 P(ANC)=

0.1 P(BnC) =0.1
& Gy FT A & HlaT-& PAUBUC) &

AT AT &7
1. 0.5 2. 0.3
3. 04 4. 0.9

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

P(A)=02 P(B)= 02 P(C)= 03

112.

112.

113.

P(ANB)=0.1 P(ANC) =
0.1 P(BNC) =0.1
Which of the following are possible values of

P(AUBUC)?
1. 05 2. 03
3. 04 4. 0.9

T M/M/1 FAR R fGErR, &Es
RIS T # AT - F WA T
Wﬂﬁi@réﬁr%wﬁwmﬁ% &
Y Teh TR dcod gl oleed & & HiA-a
e 87

1. I 0<A<pug a HAR d&Ts H FAT
e wardt (1 — 1) gl

2. 0<A<pug a HAR daTs H JAT
s Tt (A — pE
3.IO<A<ug d@ FAR was FH AAI
§eoT SATAda gl

4, A0 < pu < 1§ d HAR €8 H AT
gl SATAda gl

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

1 . . . .
mean Zand service time having exponential

distribution with mean % . Which of the

following are true?

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

2. if 0 < pu < 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

fohdl geprel A FgeRt I INTH il A = 2
gFd Th cadl gfhar g1 AW R @Ee
IR (1,2) F SR 9aU HI IMgh foh
H&T X § a4 §AT AR (5,10) & R
AT X Aghl ol &A1 Y §| e & &
FleT-8 T 87

12
L P(x=0|x+y=12)= ()
2. Xaur Y Tq&T §
3. X +Y 9l 6 JFd O gl
4. X — Y 9rael 8 I W@ g
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Arrival of customers in a shop is a Poisson
process with intensity A = 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?

1L P(X=0|x+v=12)= (5)12

6
2. X and Y are independent
3. X + Y is Poisson with parameter 6
4. X — Y is Poisson with parameter 8

AT 0 W IRTAT U Sfigel gaTor g3 &
I FAUEAE aEGE W@ S g1 aEgsit
1 fAheIdT THT Tk hAdey dlih § 3ifeh
frdr S g1 afe @shh awgd Rvwa g S
g A F9 UH qd ARG T >0 W ##7
qg’am%,a’la"rﬁsﬁaﬁmm%aa
YANT &R AT Bl Il WA a3t &
IMgehIel AL 6, ST 0< 6 <10 &, o
TefRoe W g O FFT YA # F S
e 87

1. 0% 31 T 3 Fr 3fTdca gAew gl

2. 0F 3 T 3 & H¥dca & gl T
3TGIHAT =gl gl

3. O 31 ¥ 3, I 3uHr AT & ar
dE O I Teh IATHAT 3Teholol &

4. @1 3 ¥ 3, I 3TFr 3faca & ar
ag WR%dT 1% @y 9Reey ¥l

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
6, if it exists

4. the MLE of 8 is bounded with probability
1, if it exists

Tk HIGIH (v,b,1,k 1), k=5% AT
R a5 N = ((ny))) e scgg
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115.

116.

116.

g, S8l n;; = ith@Us & jth 3TN & Yehe
g AT HEAT G, 1<i<v,1<j<b AW
B C=7rl— NN Bt & ¥ Py wet
8?

1. C & U 3TAETUS HT 0 &

2. N& afa v gl

3. 3RFd ¥ 7 @ 37 ey gl

4. C &1 3R@ 4b Bl

Consider a BIBD(v,b,1,k, 1) with k = 5.
Let N = ((nij)) be the incidence matrix,
where n;; = number of times ith treatment
appears in jth block, 1<i<wv,1<j<b.
Let C =71l — %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 fh k @HE § a9 YAH A N od5h

AMA §l &H o1 kN oISl T AT 31

FT 3Hholed AT dBd ol R & &

1<n<N, aur @& ar ufaags A=t

9T faan|

I. @t kN st & @, foar gfaeada &,
AT kn &, Tdh T AReod dfdeer
IGEICE

Il k §ogt & & 9cd%h @ 31AT n &, o
JioedI & Tsh T Aleieded Tideer
IGEICE

A fF ¥V aur Y, waAw | A« &

Jedd wfdes A 3y §| e A @ wl-

¥ " §?

1. EV)=u

2. E(Yg) = u

3. o fawdt & ywror (V), ywRor (V) &
A gl Hehell Bl

4. g el TR ATET AT £
T@zo(Y) = g&Ror(Yy) ¥

Suppose there are k groups each consisting of
N boys. We want to estimate the mean age u
of these kN boys. Fix 1<n<N and
consider the following two sampling schemes.
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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(Yg) = u

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

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

A & Xy, ..., X, TaEdE. aefeos afey §
N,(0,%) ¥l & f £ € RP,

n n
E(foxixf{’) = cH@JTE(ZXiXif) =A
i=1 i=1

e FUaAT H T PIA-9 aTHhd: Tl &2

1. c =+t

2. (XL X X ¢ ™ FE-a ded &
3THOT FAT B

3.1<my<n-1% fAw ¢(T2, X, XF) ¢
A (Sl 4 X XF) £ T SR E

4. A=%

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

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

and E(T, X, X)) =A

Which of the following statements are

necessarily true?

1. c=+¢¢

2. 1T, X; XE) ¢ follows a chi-squared
distribution

3. (T2, X X{) € and £ (Tl 41 X XP) £
are independently distributed for 1 < n; <
n—1.

4. A=X

A & AN 99 3AT n(n=1) T
Jrefoes gfded gdca

fito) = {Pxe™ x>0

¥ B AT A F Y@ AT 1w TS
WA dead g, al e Fuat & & Fia-
a Tl 87

1. 1 &T 9T dcd U Igrdiehl deo gl

118.

119.

119.

2. aagd I &7 Hold & HeH H AF o
HTeholol T AT & TUT I8 AT g
3. foR&T T & ool & et A A& o
HTeheloT FT 3Hedcd & TUT 98 IEadd gl
4. e~} & AT 3Meholol T Hedcd oIl Bl

Suppose we have a random sample of size
n (n = 1) from the density
2/1xe"1x2, ifx>0

i) {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 A w.r.t. the absolute
error loss function exists and is unique

4. the Bayes estimator of e~ does not exist

A & Xq,...,X,, N(6,1), 6 € [-100,100]
¥ fiwrer a7 U Areieos ufager § aur
Yy, ..., Y, e &

v - {0 e X; <0

' 1 I x;=0

A & 0, aur 6, dA;: {Xy,...X,} R
aur {1y, ..., Y,}, W 3maid, 6 A3 &
fafése wta g1 aF e F¥al A § Fla-A
e 87

1 limye E(6,) =6

2. lim,_o, E(B,) =6

3. 6 F T AN 3heret 0, T

4. 6 F TH AR 3ThReret 6, B

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

defined by
(0 if X;<0

Y= {1 if X;>0
Suppose B, and 8, denote the MLEs of 6
based on {Xi,..,X,} and on {Y;,..,Y,},
respectively.  Which of the following
statements are true?
1. limy,e E(6,) =6
2. lim,,0, E(6,) =6
3. B, is a consistent estimator of 6
4. @, is a consistent estimator of @



120. AT gAY gAEAT W GO

yi=pet+Bet+ €5 i=1,..,n

TG €1, ..., €p &, TTTIH. N(0,0?) Telos
W El R By qur ﬁz;*mﬁaﬂaﬁ
ereral fyaar f, € s o=t 7 &

HiT-T T §?
1. 5(31) =P
2. E(Bz) =B,

3. Var(Bl) > Var(B,)
4, Cov(ﬁl,ﬁz) <0

30

120. Consider the following regression problem

y; = pret+ e i+ € i=1,..,n.

Here €4,..,€, are ii.d. 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(ﬁz) =B

3. Var(ﬁl) > Var(f,)
4. Cov(By,p,) <0
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[ FOR ROUGH WORK ]
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