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ATMPART A

Teh #F SRR &7 3f¥&da 90 km d& 39T
foar S @bl Bl U wWue gad faufear
argel fercell 3if¥epad gt (el &) d@ &
Tl § STdfeh 3d% T IRT TR a7 g7

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 MY JeTS arell T W T Th EaR W
g g oITer ¢ & ag 1.75 Hiex 39 a%
Tgd| QAR A W H AR et gl @
gl 8-

1#eT & A3 A

1 #Hiex & orer 3T

1 #rex

1.2 #rex

A w b 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, 12m

et et 7 & frasr aes T a8 &2

1. afg F15 Wi Soaq R Faa )
ff T ST §, o 3T SAeTerdr STARY
g Fehdr o

2. i fFE Al e S §, ar
3T AIIAr HHT gl

3. 3fg #Ig quiieh #A §, o g8 quiieh a1 &
fasnfaa grar gl

4. I FIg qUE Qv §, d@F a8 qoites ar
¥ fasfaa «&r g

For which one of the following statements is
the converse NOT true?
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1. If a patient dies even with excellent medical
care, he likely had terminal illness.

2. If a person gets employed, he has good
qualifications.

3. Ifan integer is even, it is divisible by two.

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

. TH 5cm x5 cm AR 9T FIC drel

TR TUs H 05 cm =g A if®Fa
Rl SolTThR Gl &I @sT fhaT ST Hhl

87
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 g ufaal arer 9l Y T 3N FR A

AT gy Ul H W@ol W gH a1 @iy gam?

1. 3mH9TE T Jolelm & diur e Tehadr
fe@ar gl

2. 3MEUE H Jorar A dter f¥w g
femmy &am

3. 9 T 9UTRUT H P A AT AT S
HehT|

4, 9T # GATT ¥ AR GRIT V0T
gfsrar grafr|

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 @97 o °RT et & x oI drel
gait I FHICH, dcadTd fheIRl &I ATH TH
Rl SoTelr &1 foRrdl & 31Rsad 3maas &
T x &1 AT Fd™A?
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1. 6cm 2. 2cm
3. 3cm 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

TSl A 9T @S, 8x 6 HT & n TEA
S AT & AR B W 38 JhR Sorg
ST § fF a9 &1 P Y 9T Wrely ST g
N &7 AT AT I |

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

ar eI T AT, 11F v g 9 & T F
T & WX gl g37 &A1 25 & g F (5)2
FH g1 o oI wEar & 24 gfawd & & qor
T §37 H&AT & 3T T Iqrer fohder & 2

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)? 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

T & Gollid # B T 93 gl g & S
U S g1 Afe ShAr] @1 el &k S §
JUT AT VE ar AT # @ Fi9-I91 saaT

Ter 82

1. Ssman > Sparge

2. Vman > Viage

3. (SNV)smanr > (S/V)jarge
4. (SMV)smanr < (SMV)farge
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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. Vsma” > Vlarge
3. (SNV)sman > (S/V)jarge
4. (SN)sman < (SIV)iarge

10. @m9ar gfaad Fasy

21 7/\& 20||u G/\D T O E/B H
8 A 7)
?
3 E J F
A il ‘| X 26 +
L A8 2 2 M5 5A2 s
+ +
1 6 10 6
26 z z 26
3. 5o 1002 12 4 B 65 15
X X
5 6 2 0
A 1 Z 26

10. Find the missing pattern

21 7/\4 20|[u cA\p T 0O E H
2 A Z
?
3 E J F
A 4k 1 X 26 +
1 5 15/\8 2 2. 15 5\2 8
+ +
1 6 10 6
26 z Z 26
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11.

11.

12.

3. 5o 10A2 12 4 B ehs 15
X X
5 6 2 0
A 1 7 26

ar urgs A 3R B T gdleR ¢ & A &
ar el RRT & ¢ &1 e & fgam & gisan
IR I &1 I A8 km/h & fad arer &
aur B 6 km/h & faad arer & alsd gu, A
30 fAee Teard B &r f&Aedr § ar ¢ &

deTS fhder 872
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

Tsh FAS RIde & fog3i Py qar Py & o
T ARl g FT YUY ERMAT I, ;T
sghr ufaat &« 1 dF03 F RS W
fafeea forar = &1 @ & @ FiF-ar FUa
e g?

AT THFATT g
P, duT P, & & &r a1fd P dam Pg &
da & afa a 3®F g

3. T & HRUT P, TP, dh I W i
gedr Bl

4. P3H P, HART 97 &HA Afd & aF
T sirar B

12.

13.

13.

prepp

Your Personal | Exams Gui

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 P; to P, is covered at the
slowest speed

T dod &I el AAS AT o F - qerar
T & OA duT OB WREWR oidgad &l e
¢l fig Cged W ud &l

T ACB T HTeT JaT3i?
1. f@uRa 7€ Far a1 geear
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°
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14.

14.

15.

15.

16.

16.

17.

17.

Tdh 5m X 2m AT & A HICS dTell Tolc
F AR 20 kg &1 3@H Scmx2cm AT &
1000 B fFd AT §1 Bead & URAId Telc &

R (kg #) fohdaT &2

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. 19.8 4. 18

2mx2mx10cm AT & T o TGs H

freet 3 e o &2
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?

ATar B fhed AT & faT sind = cotB 87

1. A=B-=
2. A=B=§

3. A=QB=§
4 A=§B=0

1. A=B-=
2 A=B=§

3. A=QB=§
4 A=§B=0

11 & o<, 8 T iz 3R 20 ¥ 39w
AR Follesh F 5 der Fa1$ a9l aRT
gl 30 woe A 13 e i Maer 21
TIFFAT IMferAT srell Sy g1 38 dlelr ahr
adg fraer 9 359172

1. 8.8 2.
3. 13 4.

10 I+
0 T&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.
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are dropped in the flask, what would be the rise
in water level?

1. 8.8cm 2.
3. lcm 4,

10 cm
0Ocm

TH o o olals | arell Ueh I8 & T &N
@ TSl § AU IEH gEU AT TS r
(r « 1) BT g 9l @ ¥ 997 & I8
F A I q§ odsH TR F O TEE
TR T F @H 9 dUedr gl TAP
e H 10 a%vs wera g1 fRa afa (gfa
[AHUS) T TISH TH FT 3R ToaT 872

nr ml
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?

r ml
1. ? 2. ?
3. 20m(r + 1) 4, ZdD

5

T IfFd fRdl AR & H@T Hoar SeiR
Tledr g1 22 W WT F Tl ggelr ok
FT goled 18 IMH § dUT 18 3T Al § el
gl SR & dofeT 22 WA Bl e A &
HIA-TAT FUT TET 872

1. 223 & SR H 18 He H ok I

2
Ea;rtrrr?qmm%"l

2. 22 FT FoiK H 18 e Fir Feik o
L IoT STer /T

11 2

3. Gl SR & "t Hr #AET AT gl
22 $xc T SR A 3deT 18 e #r
Seik & 2 aom 3 @ B

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?
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20.

20.

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

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

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

gl (MR, 3918) 3ol A Hick  o9mewdT

AT JAAHEIT dlel 3ol & AN I SAIsd
gl T F ¥ FiT-ar HUT FEr g2

Population

Short (Height) Tall

o

1. SAGEA f FA8 d AR H SIS dg-9aY
el Bl

2. §oh chIFdAT HT IET HRT IFAAT Fr
TS & FHEl TR gy T G &

3. o« d gooh IiFddl d HEAT ofd I ARY
cgfFadl ¥ 38w gl

4, FEIA WX T ALIA od1S dTel eIfFd g1 ol

Aneay (WB1am) 8N
uone|ndog

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

Population

Short (Height) Tall

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

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

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

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

Aneay (WBPM) W8N
uoie|ndog
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ATMPART B

UNIT-1

21.

21.

22.

22,

23.

Foled f:X->Y & fou @ & @ sla-ar

3TaTSd: Tl 87

1. I f o &, @ g:Y > X &1 3feaca &
aifr @l y ey & faw f(g(») = y &l

2. 3fg f 3meordy € d g > X 3Rda ¥
afs @l yey & v f(g(») =y &

3. If f uhdr & JUT Y vy g, ar X
gRfAT gl

4, Ifg f <O §, dUT X I00EAT §, ar Y
;. aRfAT §1

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 € Y

2. if f is surjective, then there exists g: Y — X
suchthat f(g(y)) =y forally € 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 R S={fiR>R|Je>0drn

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

2. S={f:R - R| f ThaHALId: Tdd &}

3. S={f:R- R|f9Recy &}

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

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

V6 >0,lx -yl <8 = I|f(x) — f(W)| < €}
Then

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

2. S={f:R - R| f is uniformly continuous}
3. S={f:R->R|fisbounded}

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

A & f:(0,00) — R UHTAAT: Tdd g1

1. lim f(x) &M lim f (x) 7 3Rt g

2. lim f(x) 1 3Reea g Rd limf () @1
AT AT ¢
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23.

24,

24.

25.

25.

3. lim f(x) & 3fedca $r 3aTHAT TG g,
RIG| lim £ (x) &7 3ifaca gl

4, T ar Jim £ (x) T, & lim f(x) &7 3faca
gl

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

e 5 D aredfash (@1 #T U 39HHad
gl ®¥A: “D H AP IHeid ThA T Th
3URRA § St D & HFERT gar &7 W
faart| @8 ®ya | ¢, I

[0, )

[0,1] U [3,4]
[11)u(12]
(-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

SO oo

1
2
3.
4

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

Aaet & @ n>1 & @w, q, =1 awr
Ay = ap +1 B AU Sl AEATdh
HEII3T &1 Ueh HThH {ap)n>q Bl aF et
ﬁﬁa—mm&m-a@r%’?

1&17112“ AR Bl Bl
2. 3THA {an}n>1qﬁ'§l€ﬂ%|

3M2n1 HHERT @Il &
4M2n1 HfFaRa g gl

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—q aiz diverges

2. The sequence {a, },>1 is bounded

26.

26.

27.

27.
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. 1
3. The series Yo—q — converges
n

. 1
4. The series Yo — converges
n

A f6 Z ot & @ # fAfdse aar
¢ aUl Z, = {0,1,2,3,..} # BAfése
AT gl AARA fiZogXZ—7Z S
flmn)=2m-2n+1) ¥ &I Iar g,
R g af AT f§
1. JTeSTeeh(TToTel) W Tehehl (Thehl) =gl
2. Thehl (Thehl) W 3TeoTceh (HTeoIE) A8
3. THPI JAT HTBIEH gl
4, F A ThPI, A HTTOIEH

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

mﬁﬁm:[i g]EMZ(R)FRIT

$:RZXR? > R U gfaf@® AT & Y

dp(v,w) =vTAw @ RAIRT g e F &

TEN HYT HT Yo

1. @ v,w € R? & faw
o(v,w) = p(w,v) ¥l

2. @t w e R?* & AT YR v € R* &1
HREIT &, afd p(v,w) = 0 &

3. Uh 2 x2HAAT 3Mcgg B FI Afeccd
g afe gt veR? & fOT

¢(v,v) = vTBv gl

V1
40 un| =2 (L] [, ]) & ot
)

A=t P R* > R @ &

LetA = [1 é] € M,(R) and

¢:R? X R? - R be the bilinear map defined
by ¢(v,w) = vT Aw. Choose the correct
statement from below:
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28.

28.

29.

29.

30.

=

d(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
Y :vzl =¢([2]mﬂ) is linear
L)
1 -1 1 1
A & A=]1 1 1 amb:Hiﬂ
2 3 a B

ar arEdfas T & FR dF AX = b &

1. 9 f#7 & a P g AL gl

2. 99 a # 2 §, dr 3aRfAad g&ar & & gl

3. I a=2awr B =7 g o 3aRfEa
TE&IT & gl gl

4. I a #2 & @ TF AT & ¢

1 -1 1 1
LetA=1]1 1 1] and b = 3]. Then the
2 3 «a B

system AX = b over the real numbers has

1. no solution whenever 8 # 7

2. an infinite number of solutions whenever
a+2

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

4. aunique solution if & # 2

e B oa=[0 1] ¥ A& =g =

-1 1
quiieh n difieh 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 At JRdfas GARGT AeTE
aur B=I1+iA, 5@ i?= -1l a

1. afe qur A7 I Agehavha 8, B
ohAUNT g

30.

31.

31.

32.

32.
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2. B & Gl 3THCIET AT aeThd:
arEdfas gl

3. B — I 3aR¥ehal: ghANT E

4. B 31aTehel: cgchAUNY ¢l

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

At & S={x€[-1,4]] sin(x) > 0}
e & ¥ FlI-ar g 87

1. faw (5) < 0

2. 3eae (S) 3fedca A8 &
3.3FTA@R(S)=m

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) =m/2

A T k U U qUIth § T A 6
Se={x€[0,1]|] x & cuHag faEwoT &
kth TUST R TS HATST b g}l ar S HT
NI AT §

1. 0 2. 4110
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 & FFEFEy gAde 7 D U agd s
A & @ar U= D\ {-3,5} 3R, aw
Hy = {f:D - C| f greafther qur qRecyr g}
da Hy={f:U~-C|f geahs aur
aRkeey &}, @ r(f) =fly ¥ &&F I
AT r:H; > Hy, f & U T &1 9faeyr §
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33.

34.

34.

35.

35.

10

1. whehr T 3MeoIET el
2. HTToIEY 9 ThT wTel
3. 3TesTEr TUT Tehehl

4. F Ar HBIE 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) = 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

Aot & C Bsar 2 @0 wE ged §, A@fEEA
W*Wﬁ%%mﬂ grATad feem &

faearfad| ar gaTher 95 1)2 39 gA §
1. —, 2 2mi

2Tl
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

$. G 1)2 is equal to
1 — 2. 2mi
3.1 4. 0

e 5 f fagd swE Ak #
g Afhd Hoe & dife lim,, f(2) &
HEAdT & gl A R Ypanz”
z=0% X H f & <ok Hofr § T2 R
w@rmwﬁm%m’r

=0 2. 0<R<1
3R=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.
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f(2) =e?+e 28 IRATNT Beled f:C > C
1. % IRIAA: 9§ LIS &l

2. T Pl LIS A6l 8

3. % A aEdfa® YIF &

4. % AR g LI

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

finitely many zeros

no zeros

only real zeros

has infinitely many zeros

rpODNDE

A & R? T U deey fagd suaee=a A
gl AR & A% RF) & Qs & Had
JTTHIET Felall I TE&AT &

1.1 2.0

3. 2 4, aRfea

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

A P R 1 & gATasSe Fd Q F 3Uderd

g1 O AFT # FlF-A1 FETSa; TEr &2

1. R U% HEF UTde &7 ¢

2. R# 3ARATT: 3 31T Tulearodi gl

3. R# T ST IS § ST Th
3Teass JUTSTael el g

4. R# 93 3fTuss Iuieiidell m & faT,
AT &F R/m aRAT &

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} & sAadl &1 GAg S3 Al agar
& oRfAa &7 F; W Bfaw afgyr gafte w
FT FAT &, IYUR {e1,e,,e3} H Tfeal &
el o€S; & AT o-¢ =¢ey; carm
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39.

40.

40.

11

FHIAUT FIh| IRFT FE & 3eler fAad
Tt & woTTw H IUEHITRES §

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;, ey, 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

At & f1Z — (Z/4Z) x (Z/6Z) WelsT

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

1. (0O mod 4,3 mod6) f & & & ¥

2. (amod4, bmod6) f & &« & g, @l
A quiiel adar b & AT

3. f& N9 & JUTY 6 31999 gl

4. f 1 3fe = 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 o6 IRfAe AT qAEar
Ut — Uyxy = 0
u(x,0) = x3
u:(x,0) = sinx

& gl u(x,t) ¥l ar u(m,m) &
1. 4n3 2. 3
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. 4m3
3.0

s
NS

42.

42.

43.

43.

44,
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arEdfas FEasit A w1 @y Sas fav
AT AT FAEAT

DY tay=0, y(0)=0, y(m=0
assqgn—z;sﬂ%

1. (—o0,0)

2. {Vn | n U U qUITE &}

3. {n? | n U et quiteh §}
4. R

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

2

S4ly=0, y(0)=0, y(m)=0

has nontrivial solutions is

1. (—o,0)

2. {\/n | n is a positive integer}

3. {n? | nisapositive integer}

4, R

A D {(x,y)|x2+y2 <1} 8 & I
arell Udhe dfsher &I fAfcse axar § aur
A & DC A H 3HA T gl 3RAE
3rdehel HHIRIOT

2%u %u

(P -DTE2y 2L Thog

1. 3t (x,y) € D¢ & ToIT Waad® gl
2. @ (x,y) € D & fow AfaqRaa@s gl
3. @ (x,y) € D¢ & fow AfaRaa™=+ gl
4, g (x,y) € D & foT Wadd+ 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 2 2
-1y ZL_2%_ js

dx2 Y 0x0y ay?
1. parabolic for all (x,y) € D¢
2. hyperbolic for all (x,y) € D
3. hyperbolic for all (x,y) € D¢
4. parabolic forall (x,y) € D

WWUT(x—l)y”+xy’+§y=O
9 a9 ar

1. x = 1 whaArE fAfEar fog gl

2. x = 0 AT fafaear &g &

3. x =0 durx = 1 et fafear g gl
4.Fd x=0, 7 x = 1R &g gl
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44,

45.

45.

46.

12

Consider the differential equation

(x=1Dy" +xy’ +§y = 0.

Then

1. x = 1 isthe 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

3% 3Yel Tecd Fheg F IRl Th 3HeT m

& ¢ Uh S FHUISHelh & STscd IO

H AN fF I(m) AfEse a=ar §| = 7

leT-AT FET 82

1. afe 37 £ MY & Forar § qur 3T £
MY & FEF aeRar @ 1) > 1(£) Bl

2. Ifg 3187 £ U TR o Hegfdg A IR
g dUT £ AT g HeT g ar [(0) > 1(£)
gl

3. @l et £ & fow 1(¢) @ g

4. I 3167 £ MY F ToRar & aur 3767 £
MY & FEF aoRar & 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(€) > I1(¥")

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 I(¥) < I(¥")

w

A1 T 3w [0, 7] x [0, T] 3 Fear
wfor 2 = 2L o wfe

u(0,t) = u(m,t)=0, 0<t<Tdu
IRfAS afdeyr u(x,0) = @(x) & 3reh=,
0<x<m, & Th g u(x, t) gl 3
f(x) =u(x,T), " U UGS M k(x,y)
& forr oo & & Fla-ar T&r g2

46.

47.

47.
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s

1 [ kK e0y = £, 0 x <n
2 900 + [ kG )oOIy = £, 0 x <n
3. [ Koty = £, o< x <n
1 9GO + [ kCoy)e()dy = (), 0= x <

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

ou 0%u . .
<= azina rectangle [0, 7] 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

1 [ k) o0y = f@), o< x <n
2. QZ’EX) + (kG e(dy = f(x), 0<x <m
3. [ Koty = £, 0 x <n
4. sg(x) + [y k(xy)e(dy = f(x), 0< x <m

A & X = {ue c'0,1]]|u(0) = u(1) = 0}

Jur J:X > R & gReRT = &

Jw) = fole‘ul(x)zdx.a’f

1. J 39t feish o AL qgd|

2. U E[AAT u€X W J 30 Aeas
T 9ET &l

3. IYIEY & IaTq u € X W J 39 =1
T 9ET &l

4, 3ORfATT: 3d u€EX W | AU
fAFster o ggae &l

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

and define J: X - R by
J(w) = fole_u’(x)zdx.

Then

1. J does not attain its infimum

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

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

4. J attains its infimum at infinitely many
uex
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48.

48.

x*—x—2=0% g & T LRIGRiHTH
fafer xp0 = g(x,) AT x =2 WHAT A
afaur afAERa gl & I g(x) 39 A=
&

1. x?2 -2 2. (x—2)%—

2
3. 1+2 4, 22
x 2x-1

The iterative method x,,; = g(x,) for the
solution of x2—x—2=0 converges
quadratically in a neighbourhood of the root
x = 21if g(x) equals

1. x2-2 2. (x—2)2 -

2 x%+2
3. 1+-= .
x 2x—-1

UNIT 4

49.

49.

A F X 39 1 & Iefos gfac &
FIfA deaT A, TFFH IRFArT gsica BoleT &

1
fo(x) = (1+(x 9)2) TP <X < ®,

el O € (-, ©) gl Hy:f=—1aa
Hi:0=0 o gliigror & fou, e odefor
gEaifad fFar Srar g1

uﬁm>c%a’r Hy & &SR &,
3=AAT Hy 1 ISR o | C F AT
Fa7 § arfes gdetor & afFa 0.5 &2

o
o

w
+
[«5)
:I
[y
/N
N | =
N——

C T
¢~ 3 ol Uch gof

o
[wl
&
:I
H

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

fo(x) = (1+(x1 9)2) TR <X <,

where 96(—00 ). For testing Hy:0 =
—1against H;:0 = 0, the following test is
suggested.

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

reject H,.
What is the value of C so that the power of the
test is 0.5?

o &[S

1
2.

13

50.

50.

51.

51.
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3. tan?! G)

- _ C
4. asolution of tan~? — ==

A T X, dUT X, HTATT 2 &H Tk TRTeoH
gided &, mmﬁq@wm—q’w
fe(x)—9 e +(1-6)3 ~el,
—oo<x<oo,ﬂﬁ?=h‘me:|T%3ﬂT
9e{0,§,1} | ofy X, @ X, & of@d
AT HAA 0 dar 2 §, dF O F ITadA
TSI 3T B
1.0 2.
3.1

| =

3

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

fo(x) = G—e_zx +(1-6)3 Le-lxl,
—00 < x < 00,

where 8 € {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 ¥add WardieT JRfeod oW § AT
HAA: 4 dAT 5 & Ty e Fyar & @
FiT-ar TEr &7

1. X + Y TRErdrA §, ATET 9 & Aty

2. XY TRardeT g, At 20 & a@ry|

3. 3T3 (X,Y) AR gl

4. 77 (X,Y) TRETH §

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
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52.

53.

53.

54.
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HaEAT FATE {1,2,3} AT HHAUT 3TeTg

0 11
2 2
P=§0%§Wﬁmaem
11
2 2

{X,,|n>0} 9¥ =R

s P(X;=1|X, = 1) 5@ @ &

1.0 2.

3. - 4,
2

[l WS S

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

/0 11

2 2
=[5 0 | Then P(X;=1[X,=1)

\1 F

2 2
equals
1. 0 2.2

4

3.1 4.2

2 8

t2
mﬁrﬁnp(t)—e =2 Far

(t)_e"Lzmﬁmﬁ@raﬁamm
g2

1. 3 v A0SR Belel § R @ el

2. @ T IACEITIR Bolel & W P Q|
3. Y dU ¢l HfAAEOF Bl B

4, FArY, T @ AHAEITIF Bolel Bl

2
il £ ltlpe=3
Let p(t) =e "2 and @(t) =
Which of the following is true?
1. v is acharacteristic function but ¢ is not
2. @ is acharacteristic function but i is not
3. both ¥ and ¢ are characteristic functions

4. neither Y nor ¢ is a characteristic function

T @rell SN | Aeodd: I gl A
3¢ TIdAd: T & &I Teh W Sd gl fohar
g sFd & ot 9 & yaw W I=
Hr aildsdar g9 TA gl
33
2.(3)

L)
3 (5) + (56

54,

55.

55.

56.

56.

57.
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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
3
2.(3)

1)

s (&) + (56

T FATR dF § n GOAEAT g gl I
gChHl HT IS T TIYHAGA: dfed
ThTHAT Aeicod W g, #Aeg 30 ¢ Jar

gRIX 60 el @l I dF H JamAd
3Mgerel 50 € & @ n & Al g

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 Jdur Y Tady Wgrdie Areieos

W ¢ I E[X] =1 aur E[Y =—‘5‘ ar
PX>2Y|X>Y) ¢§
1 1
1 2 2. 3
2 3
3.3 4.3

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

1.2 2

2
2

BDlw Wk

3. 4,

3

gfe 3TATT N T Teh TAMSE & g AHT n
F Th Jdfeod Uldedl & fAwed §, Ser
1<n<N g Wd Icfes gfagd«d, o=
gfaeae A F wAer F| R [{Yw
0T TG SHSAT F FATE AT H P
AE, I G 9l 3Eqard #op A
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58.

58.
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T & & F9ar p1-P) & foT ™
3TATHAT 3Tehelol 87
1. p(1-p) 2.

n(N-1)

N-n
v P(1—p)

N(n-1)
AP

3.

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)?

N_
L p(1-p) 2. —=p(1-p)

n(N-1)

N(n-1)

3. AP

Ae & X;~N, (0,%,), X,~N,, (0,%;), St&r
X, 941 X, TaFar dfea g1 I p, >,
auwm  %,%, gdArcAs ARag § ar e
FYUAT H T FiA-AT ITTHRd: TEl 7

L XT2:X1 + X35,X0 ~ X2 4 p,

2. XTE7'%0 + X322y ~ X34 p,

3. X727y — X322 Ko ~X3, - p,

iz
Png‘ZEIXz D1,P2

4,

Suppose X;~N,, (0,2,), X;~N,,(0,%;),
where X; and X, are independently
distributed. If p; > p, and Z4, X, are positive
definite then which of the following
statements is necessarily true?

Lo XT2: X1+ X35,X0 ~ X2, 4 p,

2. X727y + X327 X, ~ X3 4 p,
3. X727y — X322 X ~X3, - p,

pxTErx,
pzxg"zglxz P1,02

4,

o FAHIOT FHENT 9 A
Yi=a+fit+e; i=1,..,n

TGl o€;,i=1,2,..,n, ¥TdId: FIAHAG:
gfed ga#AT N(0,1) Iefeesd @ gl I8

AT ST & 6 a# 03w f A9 81 IR a

59.

60.

60.
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F 3TIdH AR ATeholol @, g, o feleel
FUAT H T FiA-A1 TE 8§72
1. lim E(a,) # a

lim (@) =0

n—->oo

lim Var(a,) =0

n—->oo

2
3. lim Var(&,) = o
4

Consider the following regression problem
Yi=a+pfi+te; i=1,..,n

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

1. lim E(@,) #«a
n—co

2. limE(@,) =0
n—-oo

3. lim Var(a,) =

4. %1_{1010 Var(a,) =0

A & X, Xy, ... TEA (0,30),6 >0 &
e s e afRow  ufaed g
TRERT FE B T, = Tmax Xy, Xy, .., X}
et & @ Pla-ar afr 7@ ¥

1. 6 & T T, e &

2. 6 & fow T, 3=ffaa Bl

3. T,, v gared gfagdst gl

4. T, €T Bl

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 8

3. T, is a sufficient statistic

4. T, is complete
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ATMPART C

UNIT-1

61.

61.

62.

62.

63.

63.

lim, e YReo k2+ > @ Hedihed A
1.

2.
3. 4.

AR
PN

. n n
Evaluate lim,_e Yk=0 5

1. 2.1
3. 4, =
4

NN SHIE]

Wik gl & @Y R & 3UFATE & &7 &
aRAT FEAE & FHeId Q W AR A
F adar b 3aRAT TE@F &, a<bF TO¥
Jar A 5 K = [a, ] n Q. aF

1. Q & T UREey 3UEHead K ¢

2. Q ® U Hqd 3uqHead K §

3. Q & U Hgd 3UEHIT K &

4. Q F UF faga 3uEHAT 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

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

A6 R R - R,
fx+y)=ff»),vx,y €R

F  JAYA FAT Th  Holdd g oAl
limeof(x)=1 gl & & & HI-A
3TaeThd: Ter 67

1. f R gefaaA= Bl

2. far ar 3R a1 9Reey

3. W aRET re Q & AT f(rx) = f(x)" Bl
4. f(x) =20, Vx€eR

Let f:R—>R be a function satisfying
fe+y)=f)f (), vx,y €R

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

16

64.

64.

65.

65.

prepp

Your Personal Exams Guide

1. fis stricly increasing

2. f is either constant or bounded

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

A F R adids GCIBi & @Head H
fafése #ar & aur Q @sh aRew it
¥ wiomd A 0<e<; & v A &
A @9 AR (0,1—¢€) B @ & @
-8 FE 2

1. sup0<€<% sup(4,) <1

2. 0<¢ <6 <% = inf(A.,) < inf(4e,)
3.0<¢<g <% = sup(4A.,) > sup(A.,)
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(4c,)
1

3. 0<e <e< S = sup(A.,) > sup(4,)

4. sup(4. N Q) = sup(4¢ N (R\Q))

A & ap,, m=1, n>1akdas
TEATHT HT Toh gidedg &l IRHATNA X o

= liminf llmlnf Amny, @ = hmlnf limsup a;;,

n—oo Mmoo

S =limsup limsup a,

R =limsup liminf a,,,,
© n—-oo m-oo

n-oo m-

T YT H T HIF-Q 3ETRd: T 87
1. P<Q 2. Q<R
3.R<S 4. P<S

Leta,,,, m=1, n =1 beadouble array of
real numbers. Define

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

n—oo m-—oo n—oo m-oo

S =limsup limsup a,,,

n—-oo m-oo

R = limsup llmlnf Amns
n-oo m-

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

2. Q<R
4.P<S
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66.

67.
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T & O Fig-ar 3fHad §2
1. n?27"n
n=1

Z.Zn

—22n

S
Juy

1
nlogn

Ms

Z nlog (1+1/n)

Which of the following are convergent?

1. anz—"
n=1
2. Z n=pn

nlogn

2,
Z nlog (1+1/n)

A fF ATH mXxn 3egg § S r &

Ife @+ a7 AX=b & YA bER™ &

fow gt &, ar

1. m=r

2. A Fr TEAH FAGC R™
3qHATE gl

3.5 s m=n § AH LT gATE R”
$r T TS IUEATE Bl

4. m>=n, m=na® Gohd &al gl

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
% = {x=(pnz1 | X ER, Z%;lxrzl < oo}

68.

69.

69.

70.
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o HehelelTT Jepha T Road wAfSe &
Jur A 5 e, k" Rerne afeer
fAfdse fxar & (kK gafte & 13k 3
sl SeTE 0% 1Y)l e Iudeadl # 4
HiA-TT £2 H U 7 §?

1. span{e; —e,, e; —e3,e3 —ey, ...}
2. span{2e; —e,, 2e, —e3, 2e3— ey, ...}
3. span{e; — 2e,, e, — 2e3, ez — 26y, ...}

4. span{e,, e3, ey, ...}

Let

02 = {x=0ppe1 | X0 ER, Z%ozlxrzl < o}
be the Hilbert space of sgquare 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 —€y, ...}

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

. span{e,, ez, ey4,...}

Hlﬁ%Xz{(x,sini)|0<xS1}U
{(0,)|-1 <y < 1}, R? & t& 3ygAfe §
Jur Y =[0,1), R&T T 399ATe g ar
1. X €9y gl

2. X @gd gl

3. X XY (Uit AU #) Heeewr gl

4. X XY (Uit wifeafadr 7) ¥ed ¢

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

{(0,y)|—-1 < y < 1} as a subspace of R? and
= [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 & R > R"® T& ddd: 3Fddheed
AT & (If () — fFO)Il = llx —yll, @
x,y € R" &I AT e aTell| ar

1. f 3O gl

2. R" &1 T Hqa 398dead f(R™) ¥

3. R" & U& fagd 3udegead f(R") ¥l

4. f(0)= 0
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Let f: R™ — R™ be a continuously
differentiable map satisfying

If ) — fFOIl = 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 & fIR*>R W f(x) =xtAx
gReTT &, 8T A aeafds wiafsear &1 s
4x4 3TePg ¢, AU x F IREA # xt
fafése axar 81 v [Ng xp W f H gaorar
3aeTHd: ¢
1. 2Ax,

3. 2A%x,

2. AxO + AtxO
4, AxO

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. ZAXO 2. AxO + AtxO
3. 2A%x, 4. Ax,
A R
1_
fy) = =522 AR (x,y) # (0,0)
£0,0) =~
A g(x,y) = T af x4y = 0
glx,y) = %Zlﬁx+y=0
(_'ﬂ-
1. (0,0) W f "@da Bl
2. (0,0) Fr Bz Tt SETE f Fad gl
3. (0,0) W g Tad &l
4. g @ Had Bl
Let f(x,) = e if (@) # (0,0)
£0,0)= 3
__1-cos(x+y) .
and glx,y) = BT ifx+y+0
9(y) = 5 ifx+y=0
Then

1. fiscontinuous at (0, 0)

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

4. g is continuous everywhere

73.

73.

74.

74.

75.
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A 6 A U mxn 3egg & Sid m I,

n>m & Al YT FS YrAR IEAGH

TEI a & fou, g7 g § & xtdAlx =

axtx, @l x € R™ & AU, ar AtA

1. & IrYay g Fewt fAerarOes A g

z.wwmmmo%,agw
n—mds 4yl

3. 1 TF YRR AR AT o Bl

4. & IYIAY 21 YAR Aea fAreTos
A g

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

Udd 4 x4 aEdidh FHAT ool
Megg A& T, T W oo ol p &
31fedca § arfe

pl + A GeTicAes Afaa gl

AP garcas AfRaa gl

AP garcAs AfRaa g
exp(pA) — I galicAs AfRad gl

M w b e

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, 3w & 3fOw 3 aid T & Tl
sgUal FC W AW FAFE V. H; AN
Ao D:V oV, X ¥ He H Ndwel
garr fear = f@s d@FRe g1V F fav
$O YR & et H A R D w1 A
I &1 T 7 @ Ay @l §

1. ATH YeIHmEl 3TeTg B

2. AT fasoieg 3megE Bl
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3. AdT anfa 2 &

4. AW Sheie R w9 ¥

S O OO
S OO
SO r O
SO R OO

Let V be the wvector 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 form of A is

01 00

0 010
0 0 01
0 0 0O

Ae & aedids y[dftedt & g 4

3 X 3 3egg B HET Sl I gl

1. RW A 3MaTehd: Aol gl

2. ¢ A% et aredfae fAaarOs AT
g ar a8 R ) s B

3. I A& @eet et a & ar a8
C X Ao &1

4. fe AF Tl 3fAeeIO AT LrAR
g ar a8 C W [ gl

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

m B M=(a=(¢ Z)| abcd €
aar A& 3fFaaOs AT Q & g} ar

1. M Raa &l
2. M= Z) la,b,c,d €T}

77,

78.

78.
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3. IRTAEMarAF 3AaeTOF AT Z H &

4, e ABEMOA E™FH AB=1, @
IRfOE A € {+1,—1}

LetM:{A:(Z Z)| a,b,c,d € Z and the

eigenvalues of A are in Q}. Then
1. M is empty

2. M= Z) |a,b,c,d €7}

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

A & f:[-1,1] > RTF Held g S
F) = {xzcos (i) g x # 0
0

gfiex =0
¥ fezm Srar &1 ar
1. [-1,1] W f & fawRor qReey &
[-1,1] W f' & faaRor aReey gl
Aol <1 vx e [-1,1]
0l €3 vx e [-1,1]

5w N

Let f:[—1,1] — R be a function given by

2 1 ;
Flx) = {x cos (x) ifx+0
0 ifx=0
Then
1. f is of bounded variation on [—1, 1]

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

UNIT-2

79.

A 6 G Us IRIAT meell &g & aur

a,b€G AE(a) =m aur : (b)=n &

| fAFT & @ Fla-7 379TRd: T 87

1. Ffe(ab) = mn

2. Ffe(ab) = TcAHA FATGR (m, n)

3. G 1 U 3a¥qd ¢ fower Hife aeeasn
FAETaE (m,n) gl

4, Ffe(ab) = AGcd TFATTAHTSTHR(m, n) gl
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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)

UF wead X & U, AW [ X & wah
3qEHTIdl 1 @I P(X) §, dur @el
Boret f:X - {0,1} & Fgemd Q(X) &, o
1. 3¢ X aRfag & av P(X) aRfAa &1
2. gfe X dur Y aRfAd woeaa & aur
I PX) dur P(Y) F §9 wF 1-1 §9
AXawy & &9 Th 1-1F@afa §
3. Xau P(X) & &g ws 1-1 Fafa =& gl
4, QX)dam P(X) & &g v 1-1 Forfa &

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

of X and let (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 & f U AR AT JVh ol ¢
aur AW & far S E§ ar

1. E vs fagd @y ¢l

2. En{z: |z| < 1} R=a gl

3. ENR 3R gl

4. E T YRy FH=d B

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

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

A & p(z) =z"+a, 2" 1+ +ag &
JET ag, ..., Ay AEAN TEIAT § dUT AW

82.

83.

83.

84.

84.
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& q@@=1+ap_1z+ - +ayz". I
lzZl<1d @ & @l z & 0 p2)| <1

g, ar

1. g2 <1, |z| <1 & arg & g3 z & fav
2. q(z)wmag%'%l

3. p(2) = z" a3l IfFaAy FEast 2 fov

4, p(z)wmagq'c:%l

Let p(2) = z™" + a,_1z™" 1 + -+ + ay, Where
ag, ..., an_q are complex numbers and let
q(z) =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(2) is a constant polynomial

A R f:C—)(CWE’IFﬂFIﬁEW%
dur  f & ddide HETu g dUr f &
Jffedd ®WTY g1 @ x,yER & foU
If'(x + iy)|? 38 T §

1 uf+ub 2. uZ + v?

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

Let f:C —» Che 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

3. vy +uj 4. vi+ v

A [ f T da9T d2¥F Fele gl

A={z€ le(")(z)=0§w_i§€1?rﬁr\0ﬁ$na€

fat} W faan| ar

1 afgA=Cg a f U §g9g &l

2. 3TA=Cg, @ fU&F IHW Gl gl

3. I A I &, A T f T §EUE ¢

4, G A POET g, O Th f TH K
Bl gl

Let f be an entire function. Consider
A={z€ 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
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85.

85.

86.

86.

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

21

A & X aur Y aikufad gaAfear § Sar
Y g38s gl AW R X x Y & i 9o
qifegfadr g1 df @& Wed f:X oV & v

T Fyal A § FIF-9 37T2THT: T 82

1. I f &dd & ar
3merE(f) = {(x,f(x) | x € XJXx Y
H wIIE

2. I IEE(A) XX YH I &, a f
Had gl

3. A AeW(f) X X ¥ # g &1 A T§
3Ry el & f f Jad &

4. gfg yaRfaa &, @ f @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)isclosed in 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

3RFT Foeag X W A 6 d U1 d' g0
gl a e & @ i@ X W gl 87
1. @ x,y € X & fom,

pl(xiy) = d(x»Y) + d'(x'Y)
2. 9 x,y € X & fam,

pZ(xiy) = d(x»}’)d’(x:)’)
3. @ x,y € X & T,

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

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

Then which of the following are metrics on
X?

87.

87.

88.

89.
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1. p1(x,y) =d(x,y) +d'(x,y) forall
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. pu(x,y) = min {d(x,y),d (x,y)} forall
x,y€X

A & F s aRffa &7 § aur & &
K/F t& &7 J¥aRor § a1d 6 &1l aF K/F
FT AMedT FHE SHH JoATHR &:

1. HIfE 6 &I =fsheh THG

2. {1,2,3} FATTUT THE

3. {1,2,3,4,5,6} I HHAIAU HHg

4. {1} W HAIIAUT HHAG

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 @ A R
0=z+z2+z*% ar

1. e Q

2.6 € QVD)Fs D >0 & fau
3.6 € QWD)F® D<0 & faw
4. 6 € iR

2mi

Letz=¢e7 andletd = z + z% + z* Then
1.0 Q

2. & € QD) forsomeD >0

3. 8 € QD) forsomeD <0
4. 0 € iR

ey ot 3o wewm p & fow @A &
A, qofiel &1 &g d €{1,2,..,999} &
difeh d & 3T quEsa # p FT oA
faws &1 ar JoreETegT
1. Az #r 250
3. A, #1124

2. A #1160
4. Ay, $182
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89.  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. A3is250 2. Ag is 160
3. A;is124 4. Ay11582
90. ¥ gl A § HlA-H HET U Tl
g2
1. Z[X]/(X? + 1)
2. Z[X]
3. C[X,Y]
4. R[X,Y]/{(X?+1,Y)
90. Which of the following rings are principal
ideal domains (P1Ds)?
1. Z[X]/(X? + 1)
2. Z[X]
3. C[X,Y]
4, R[X,Y]/{(X?+1,Y)
Unit-3
91. Y@& dF Ax = bR fuR,
2 1 -3
A=[1 2 —2]
-3 -2 1
& Y| A fF x, 0t IMSE-WST FRIGRT
Fr fAfdse AT § AW e, = x, —x. AT &
M EIT HTeg § i e,4q = Me,, n>0.
foFt Ut 7 & FlA-8 H@ETFT: G §?
1. M & Gl AfFcrarol A &1 18 FH
faxdsr AT Bl
2. M@ UH 0 AfAeeoN AT § oEe
fA9eT AT FA T FA 18]
3. @ h e R3T frelt 8 ¢, & AT ¢, O
W IFAART gIaT & S8 n> o
4, fFEY MbeR® H AT e, 0 W
CIE RS IEG ] o‘-l'?f ETHT ¥ no oo, SId deh
eo =0 o &
91. Consider the linear system Ax = b with

2 1 -3
A=]1 2 —2]
-3 -2 1

92.

92.

93.
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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 € R3and any e,
4. e, does not converge to 0 as n — oo for
any b € R3 unless e, = 0

gfad +ife & 3m.3r.4.

8622—2 0%z _362220

dx? dxdy  dy?

R FEr| ar AT & F Fa-a agr 82

1. w#ERoT dgedta 8

2. FHEET AfaReds g

3. TTS 3dheld Heldl f dam g & v
e g & 2= f(y=3)+9(v+7)

4, TITS IdHAT Beledl [ ddqT g & fou
e g & 2= f(y+3)+9(r-7)

Consider the second order PDE

o 0%z ) 0%z 3 0%z
d0x? dxdy 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) +

0

g (y + %) 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

AT FHRIOT x2%+y2§—;=(x+y)z

R faan| &F 1 AT F1 A9w g §

L F(2, 2Y) =0 e @eo e
Hold F & faT|

2 (2 2-1) = 0 s
3ahAT Heled F & foT)
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1 1 Qo
3. z= f(—— ;) Rl T dheiy

Held f & fou|
4, z=xyf(§— %)ﬁw@ TATS HaHA
Held f & fou|

Consider the Lagrange equation xza—z+

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

of the given equation is

1. F (Q ﬂ) = 0 for an arbitrary
z zZ
differentiable function F
1 1 .
2. F (— ~- ;) = 0 for an arbitrary
differentiable function F
—f(1_1 i
3.z=f (x y) for an arbitrary
differentiable function f
— 11 i
4. z=xyf ( - y) for an arbitrary
differentiable function f

g sty (0) = y(1) =y’ (1) IFd TH
o A= wEE (@ oA W) L= ) W
g, S8 [0,1] W f T& aRdias ddd
HeleT g1 af e & ¥ FT-3 TEr &2
1. 9% f & faw & =y & AT F F1 F
A gl Bl
2.3 f& v § i & &1 @ F FS
Jfefachd g =Tel gl
3. A TN N AT FEAT E
y) = [IxtfOdt+ [ (t—x+xt)f(O)dt
4, I A AT T FIEA ¢

y) = [fax—t+xt)fO)dt + [ xtf(t)dt

Consider a boundary value problem (BVP)

dx2 = f(x) with boundary conditions y(0) =

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() = [[xtfOdt+ [ (t—x +xt)f(t)de
is a solution of the given BVP

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

95.

95.

96.

96.
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3fdchel FHIHOT ——Ztanx——y—O
w R, St (—g, %) @ aferfya ¥

ﬁmﬁ@aﬁa—ﬁﬂﬁ%‘;

Ly =y'©@=1amy(5)=2(1+3)
& WY AT Th gl y = y(x) Bl

2. y(0)=1, y'(0) =—1 aur
y(=5)=2(1+3) % arr array
gl y =y(x) &l

3. 5 o gl y = y(x), ¥"'(0) =y(0) &
AT T &

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

Consider the differential equation

2

X
defined on (—g g) Which among the
following are true?
1. there is exactly one solution y = y(x)
with y(0) = y'(0) = 1 and
T\ = n
y(5)=2(1+3)
2. there is exactly one solution y = y(x)
with y(0) = 1,y'(0) = —1 and
Vi
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

TUH HIfE & aPhel THRON o Th dF &

: ;. ®] _ [x@®) + y(@®)
w o e glo]= [T
g gATSe i faegia sad & Sl 8
1. :O_t]aﬁn[gt]
2. _e]am:

3. | €

Consider a system of first order differential
equations
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97.

97.

d [x(t)] _ [x(t) + y(t)]
dt Ly (t) —y(t)
The solution space is spanned by

1. :g_t ] and [gt]

[ t] and rcosht

2. 1€

L0
3 :_;;t_t: [Sinht]
ot

4 e
“lo

]and_

A & B ={(x;,x,) € R? | x2 + 22 < 1},
aur A

C4(B; R?) = {u € C?(B;R?) |uxy,x;) =
(x1, %), (x1,%,) € 0B & g},

A F u = (uy,uy) dur aRem®a & &
J:C4L(B;R?) >R

ganr| dar

1. &g {J(W):u € C4(B;R*)} =0

2. wfru e Cfy (B;R*) &fwjw) > 0%

3. 3aRfAd: 3% u € C%4(B;R?) & faw
Jw) = 18l

4, g ue CH(B;R?) & faw J(u) == &l

Let B = {(x;,x;) € R? | x} + x3 < 1}, and let
CH(B; R?) = {u € C?(B;R?) |uxy,x,) =
(x4, x7) for (x4, x,) € aB}.

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

Then,

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

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

24
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AT [ @ TATRA GHEOT
1

1
E(p(x) - fex_qu(y)dy =x?> 0<x<1

0
H g gl dr

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

Let ¢ be the solution of the integral equation

1

1
Ego(x) — fex‘yqo(y)dy =x? 0<x<1

0
Then

1. (0) = 20e 1 -8
2. 9(0) = 20e — 8
3. o(1) = 22 —8e
4. ¢(1) = 22 —8e™t

T AR, °d 3 & 3f®e 2 a6 &
qEdide AT gguG Bl p(x) =ap +
ax +ax? W FER A F oy =y(x)
HHATRS HHTHIOT

y=pk)+ fy(t) sin(x — t)dt

wweﬁo%lﬁmaa?ﬁﬁ@raﬁﬁ-ﬂ

3TaTS: T &7

1 y(x) o1d < 2% TF FgIG Hele ¢

2. y(x) g9 < 4 T TF g Bl ¢

3. 3fg a; # 0 AT ay + 2a, = 0, dr
y'(0) =0 gl

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

Consider a non-zero, real-valued polynomial
function p(x) = a, + a;x + a,x? of degree
at most 2. Lety = 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
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3. Ifa; # 0and ay + 2a, = 0,theny’(0) =0
4. If a; # 0and ay + 2a, = 0,then y"'(0) =0

102. fec[01]aar n> 1% fau, A & FATH
I(f):folf(x)dxwwq%m
T(H) =3[/ @ +3r+ 2= (£)] ¥
fF weradl f A & fFas o T(F) = I1(f)

100. A& & 1:C€1[0,1] —» R aRenida g &

) 102. For f € C[0,1] andn > 1,
2. meR, (W) =m & AT ne . n
be an approximation of the integral
3. meR, (@) >m & &M™ I(f) = [} f(x)dx. For which of the
4. meR, (@) <m & AT following functions f is T(f) = I(f)?
1. 1+ sin2nnx
100. LetI:C1[0,1] » R be defined as 2. 1+ cos2mnx
1 1 3. sin? 2mnx
I(w) = > f(u’(t)z — 4m2u(t)?)de 4. cos?2m(n+ Dx
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. frdr selt gAfe 9 foak foaer aifderdr
1. m= —00 i.e. { is not bounded below Teled BoleT &
2. meR, with I(i1) = m
4 e with 1(2) < m PO S Gy T
' ' Aas & X, Xy, .., X, 3WEd TAT™ES I
101. 7= B X = {u € €1[0,1] | u(0) = 0} @or fAepren arm U dfde 1 6 F A
AW B 1: X - R afenRa adr & faearegar eRrel A @ fohetepr faRarean
W= [/ ©)? - u®)?)dt arr| Fem T 1-a@<a<1) &
F ¥ AT T 2 ' _ _
1. |X; —tan e a), X, +tan a a)]
1. I =i 9Reey Bl ) 2 2
2. | & qREey A8 Bl 2. -X—“Z'XZ —tan —”(12_a), —Xl;rxz + tan—”(lz_a)]
3. I 39 #gafh HgdEdl %l‘ 3 (X, +X, st(1-a) Xi+X, 2n(1-a)
4.I3TCIﬁo-€-I‘\o-|danq§udla_'rgf%| ' ; tan———, ——=+tan— ]
4 [X1+X+ X3 tan 5T(1-a) Xq+Xo+ X3 +
101. LetX = {u e €'[0,1]|u(0) = 0} and let 3 73
I: X - R be defined as tan 2=

1
I(uw) = % f(u’(t)z — 4%u(t)?)dt

0
GHIT A ¢ &
(P) m := inf{I(u): ueC*[0,1]: u(0) = u(1) = 0}
A & (P) & G 3TIR-eT30ST FHOT T
AT 1eC[0,1] Far g1 ar

1
Mw=fwwtw@%t
0

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

2. I is not bounded below

3. I attains its infimum

4. ] does not attain its infimum

g7

1. 1+ sin2nnx

2. 1+ cos2mnx

3. sin? 2mnx

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

7

103. Consider a Cauchy population with probability
density function

1

fo®) = T T G —oyy

—00 < x < 00,—0 < < oo,
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104.

104.

105.

Let X;,X,, ..., X;, be a random sample from the
above population. Which of the following
confidence intervals for 6 have confidence
coefficient1 —a (0 < a < 1)?

[ 1- 1-
1. |X; —tan ult 5 a), X, + tan 22=% 5 a)]
2 [X1+Xs tan n(l—a)’ X1+X, + tan n(l—a)]
2 2 2
3. [X1+X2 tan 57r(1—a)' X1+X, + tan Zn(l—a)]
7 2 7
4. 'X1+X32+ X3 tan 511(;—0(), X1+X32+ X3 n

tan Zﬂ(l—a)]
7

Ao (X} a7 IRfos W H wE
3ThA B ST6T X, T el THIARY, AL
T YW n g n=12,. & fwl
aftenia &Y &

n n
_ Yl X X; 1
X, =— = — _
LR YON

i=1 =1

e & & a8 7 &2

1. gaeqd: ggd n & faw
E(Xy) = E(Sy) Bl

2. vaTAd: g6d n & fav
Var(S,) < Var(X,) &I

3. u & v X, 3rfaed g

4. u & QT X, gaiea 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 _ 2=k and S —Z& 21
" oon "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 p

4. X, is sufficient for p

AW R X1, Xy, ..., X, IRAGRAT Gedcd Holed AT
RS geTATT Belel fp(x) & AHrar =
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T Ao gided ¥l aRenRa wY
sh =1 YL, (X — X,)2, 58 X, =

Iyp X g A sz e ¥ 0% fav At
L fo() =e 0%, x=0,12,..900 >0

x2

2. fg(X):ﬁe_ﬁ, —co<x<o, >0

3. fg(x)=%e_5, x>0, 6>0

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

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

1 S S 1
E Z?=1(Xi — Xn)z, where XTL = ZZ‘{;I Xi'
Then s2 is unbiased for @ if

1 fox) = e‘ei—f, x=0,12,..and 0 >0

%2

2. fg(X):ﬁe_ﬁ, —co<x<o, 08>0

3. fg(X)=%€_§, x>0, 6>0

4. fa(x) =0e7 %% x>0,0>0

n>1% fav #A & X, AT n? & &
gl Aefeed W gl e 7 F slaa

\/%f;e‘xz/z dx & AT §?
L lim P{X, > (n+1)?}
2 E‘lﬁ’o P{X, < (n+ 1%}
3. lim P{X, < (n—1)?}
4 E‘l{?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_nzf e *°/2 dx
L lim P{X, > (n+1)?}
2 Tll% P{X, < (n+1)?}
3. Ell?o P{X, < (n—1)%}
4 Ai_r)rolo P{X, < (n—2)%}
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108.
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e & ¥ Fla-a T £

1. afgxawy, NO1E aF —= - NOD gl

2. g X qary T@dT N(0,1) %a’r ol
t-scet gl

3. If X aw Y TadT vhEAA (0,1) &, ar
=2 wwaeAe (0,1) ¥

4. I X gfaug (n,p) & @ n— X gfaug

(n,1-p) &l

X+Y

Which of the following are correct?
X+Y .

1. ifXandY are N(0,1) then N3 iSN(0,1)

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

has t-distribution

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

then ﬂ is Uniform(0,1)

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

T EEAR {1,2,3,4,5} TUT Teh HHAT 3T

N

ST
g Teh AThiG H@ell R faar| e & @
HIT-d TEr &2

3JuT 1T & Gt Tt 7 g

1dar4 v & G g 7 g

AT 2 UH & HehrAT I H

2T 5T & G g9 7 g

ulr Nl

pP=

O winvuilkr O NR
(e)

0
0
1
5
0
0

O Wlrullk
oltn O Ulkr IR

| w

A w bR

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

/10010\
2 2
o X o0 o0 &
7 7
1 1 1 1 1
P=§§§§§‘
100 20
3 3
0o 20 0 2
8 8

Which of the following are true?

1009.

109.

110.

110.

111.
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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 6 1 & @A 3 ufafear dar 0 &
AW 6 YAfSedr goFd 3 X3  3Meggl &
T S &l WA S W TS Iegg M
ThEATA: ATEeBhd: TaAT STl &1 o

1. P{M Fewaoha ¥} = —

2, P{Mﬁaﬁﬁl%"}zi

3. P{M dcaas ¥} = —

4. P{3ER@(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} = ﬁ
3. P{M is identity} = —
4. P{trace(M) = 0} = 1_14

A & A B,C T T W¥edr gATE &

geadt §
P(A)=02 P(B)= 02 P({)= 03
P(ANB)=01 P(ANC)=

01 P(BNC) =0.1
& gl e 7 ¥ Sla-d PAUBUC) &

THT AT £?
1. 0.5 2. 0.3
3. 04 4. 09

Suppose A4, B, C are events in a common
probability space with

P(A) =0.2 P(B)=02 P(C)=03
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. 09

T M/M/1 FAR W AR, s
me?rmarmw%asmvw

WW%HWWWW% ¥
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111.

112.

112.

Y Teh IRETATHT et gl et &7 & Fla-8

e 82

1. I 0<A<pg d FAR Fas F HHT
e cardt (u—2) &l

2. 0<A<pg @ HAR &aTs FH GAT
e cardt (A — )8

3. I 0<A<ug dl FAR &as F AT
g SATAd Bl

4, I 0<pu < A§ A HAR €8 H AT
g SATAdT Bl

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<y then the queue length has
limiting distribution Poisson (u — 1)

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

fohell gehrel & ATgeT T IMEHA Al 1 = 2
gFd TH gt gihar gl AW f6 @Ey
AT (1,2) & SRl 99 ad agahi
&A1 X § a7 §AF AT (5,10) F gRieT
AL I IATEhi HI TEAT YV §| o H &
FIA-T TE 87

1L P(X=0|x+Y=12)= (g)12
2. Xdur Y &4 §

3. X +Y 9rael 6 JFd cad gl
4. X — Y 9rgel 8 JFd A gl

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?

5 12
L P(x=0|x+y=12)= ()
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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FHT 0 W IRTAT T Siiged g6ToT JAer &
I FEUEAE g W@ S g1 aegit
T ABdr GAT Tk FAGGY all § 3ifehd
5 ord g1 afe @t aeqd fawer g Sl
g W o9 Ue qg UiRd T>0 W a7y
gguar §, aledl A ST e uger wedr ¥ o
TN &b ST g1 gl WrEfaeh a3t &
3Mgerel AR 6, ST 0< 6 <10 &, Jocd
U6 A9 HAUEAWT  dfed  TRETdART
Iqefee®d W g, df 50T Y=l 7 F FA-9
e §?

1. 0% 31 T 37 & 3ifedca A9 Bl

2. 0F A T 3T & ARcd & gled &I
3TaLTHAT LT ¢l

3. 0 37 & 3, I 3 3¥dca g ar
g 0 H TS AR 3ol gl

4. 91 37 ¥ 37, IfE 39Fr 3¥dca ¢ ar
Jg Wiidehar 1% |y aieey 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 < 6 < 10, then which of the following

statements are correct?

1. the MLE of @ always exists

2. the MLE of 8 may not exist

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

4. the MLE of 6 is bounded with probability
1, if it exists

T JE3IH (v,b,1, k1), k=5& TT |
Rl 7= B N = ((ny;)) e Jegg ¥,
S8l n;; = ith @Us & jth 3UAR & Yehe gl
#r oFEAr g, 1<i<p1<j<b A &
C=rl—NN'. @0t & & S8 5 &2
1. C & vs HF@eIOF 7 0 B

2. N&r fa v gl

3. 3WFd & 7 @ 37 FIeY ¢l

4. C 1 3R@ 4b Bl
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114.

115.

115.

Consider a BIBD(v,b,r,k,A) with k =5.
Let N = ((ni]-)) be the incidence matrix,
where n;; = number of times ith treatment
appears in jth block, 1 <i<wv,1<j<bh.
Let C =71 —%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 % k @Hg § 9 vA% A N 5%

AT &1 & g1 kN wsehi 1 #ATET I p

FT 3Theled HT dIed ol R & F

1<n<N, du @& a giaaasT T3t

) g

I. @ kN o=t & @, foar wfaeama &,
AT kn &, T T Aefeod Fideer
freTer |

Il k &gl & ¥ 93 & AT n &I, o=
JiaedId & Tsh T Aeiodd Fideer
freTer |

A &6 ¥ aur Y, saA a|r ISt &

e wided ATeT 3y §| e A @ -

T | 8?

1. EY)=u

2. E(Yg) = u

3. $o fawat & JROT (V), WRor (YV5) &
FH & T gl

4, ofg gl TR Ay gAA §
T@Ro(Y) = ga’on(Yy) ¥l

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(Yg) = p

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

29
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4. Var(Y) = Var(Y;) if all the group means
are same

AT & Xy, ..., X, T9.H49. Tefcos Al &
N,(0,%) &I &6t f6 £ € RP,

(zm X f)mm(zx ) =1

T FUat F ¥ PA-T IaeThd; & 2

1. c= ¢

2. (T X X{) £ T FSAH ded
AT LT B

3.1<n <n-1% @w ££(3™ X, X) ¢
aar (XL n+1X-Xf)€l—HT—i‘:I?f:ﬁﬁ?%l

4, A=%

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

N,(0,%). Let ¢ € RP,E(XL, €°X; X[ ¢ ) =

cand (T, X; X)) =A

Which of the following statements are

necessarily true?

1. c=+¢%

2. tY(X, X; XF) ¢ follows a chi-squared
distribution

3. ¢ (X2, X Xf) € and £5(1,, 11 X XP) £
are independently distributed for 1 < n; <
n—1.

4 A=1%

A & AN 9 AT n(n=>1) T&h
Frefeos ufagd geica

_ Z)Ixe"lxz, ifx>0
f’l(x)_{ 0, 3T
¥R A A qd AT 1 H TS

WA §ea &, df e FUar § & Fid-

T T ?

1. AT 9T §eod Ueh IETdiehT gead gl

2. giipd Y &7F Holel & Hesl H A1 af
HTehelsT &1 3HTEdcd § dUT 98 3efad gl

3. TRaT AT &7 FolT & TeH A AF 9
HThelol &I HEdcd & dUT 98 IGfadT gl
e~} & 997 3Mhorl T edcd =T 8l
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118.

118.

119.

Suppose we have a random sample of size
n (n = 1) from the density
_ lee"lxz, ifx>0

fikx) = {0, 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 & Xy, ..., X, N(6,1), 6 € [-100,100]
& T T U Areiooe gfage & aur
Yy, ..., Yy, aRIRT &

v - {0 afg X; <0

o oafe o x; =0

A & 0, auwr 0, AT (X, .., X} R
aur {1y, ..., Y}, W AeIRd, 6 A3 &
fafése #xa §1 @ e syl # ¥ Hla-8
e 82

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

2. lim,_o, E(8,) =6

3. 0 & TH AHRAAL ’hersT 6, &l

4. 0 & TH ARAAL MRt 6,, B

Let X,..,X, be a random sample from
N(6,1), 6 € [-100,100] and let Y;, ..., Y, be
if X;<0

defined by
0
= {1 if X;>0

Suppose B, and 8,, denote the MLEs of 6
based on {X,,..,X,} and on {V¥;,..,Y,},
respectively.  Which of the following
statements are true?

1 lim,,, E(6,) =6

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

3. B, is a consistent estimator of @

4. 6, is a consistent estimator of @

T AT AT W faar
yi=piet+Be i+ g5 i=1,..,n

e €4, ..., €6, &, TTTIF. N(0,02) Teos
W Fl ARG By AU By, & FAAHA ad
AFeST fyawmf, & P wuAt A @
FIA-T TE 87
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1. E(ﬁl) =p

2. E(ﬁz) =B

3. Var(,él) > Var(f,)
4. Cov(py,B,) <0

Consider the following regression problem
y;=pret+ e i+ e i=1,..,n

Here ¢;,..,€, are i.i.d. N(0,0%) random
variables. If 8, and 3, are the least square
estimators of B, and B,, respectively, then
which of the following statements are correct?

1. E(.é1) =p

2. E(.éz) = B>

3. Var(ﬂ) > Var(B,)
4, Cov(,[?l,ﬁz) <0

A & Xy, Xp, .., X, AIR 0 JFT Th

3T HAd dcod Bl F ¥ Reprer T T

Ieeos dided &1 A F T, i f 39

Tear § foas fow X, >0 g udefor

gfagdst T, W 3MRd Hy:0 =0 §o1

Hy:0 = —1 938707 §8ear ) faanr| @es

H A Pla-a @

1. H, & 30 T,, &7 §cod F & T&AT ¢l

2. H; & fa%ey T, W IRd Id o
odraTor 3ifaRied B

3. T, W 3R s e85 H; & fasey
ITeToT AT B

4. H; & 3 T, W 3uRd 58 T
aQieToT p-AT P[T,, < 9fara T,] ¥

Let X3, X5, ..., X,, be arandom 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 Hy

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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