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ATMPART A

Teh o5h o oldlg | dlell Ush I&AT & T &
d GhsT § AU IEH gEA AT TS r
(r « 1) Br aer gder @ & §er g &
A F g osH WH & G mER
MY T A H W odedl gl TS
gFR H 10 THUS oI gl fRa afa (Ffd
AHUS) § T5HN TH HT 3R Tadr &2

nr ml
Lz 2. %
3. 20m(r + 1) 4, Z0D

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 « 1). 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. —

5 5
3. 20m(r + 1) 4. @

Trsell @ e i3, 8Xx 6 AT @ n TS
A AT & AR B R 58 GhR 90T
ST § 5 g7 &1 Fig o H19T Wrelr FAET 38Tl
N & Al AT DI |

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

2 HieX o€ arell UTh TIGr # Th GaR W
S0 g e ¢ f& ag 1.75 Hiex 39U a%
Tl GaR ¥ W Hr HfAhdaA &t gl @
bl 8-

1 #Hex & Oigr A

1 #HieX @ Uigr HUw

1#ex

1.2 #Arex

H N e
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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. 1Im

4. 12m

11 €+ o, 8 | dig 3R 20 ¥ 3T wH
AR T H 5 FH 3a1$ e et oRT
gl 39 ¥k & 13 e i Maer 21
FIRER. Mfodr srelt Ay €1 58y urer &
gag frdelr FuX 3:M?

1. 8.8%HA 2. 10d#Y

3. 1% 4. 0 @Y

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. Ocm

gfdw® (¥R, 3918) 3@ H iy oETHaT
AT JAAGEIT aTod 3ol o HEN &l SAsd
g1 e & @ Fi9-a1 FUT F@EY 8?2

Population

Short (Height) Tall

s

Aneay (MBI} SN
uonendod

1. SAEEIT #3918 d AR H FIg Fg-99Y
el &

2. Eodh chiFdAl T IIeT AR ARFIAT Hr
TS & et 3R gl f TG B

3. @9 9 gox afFadt T HEAT oS T A
fFaar & s g

4., FEYA R T FEIA oS dTol oTieFd wIgl ol

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

Short (Height) Tall

N

o

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 (3ySiap) 38N
uonendod

Teh FHAS A & &3t Py daur Py & &
T IcRlel a&] @1 9Y ST I g, aur
sghr Rufaar « 1 devs & IWT W
Rfcea frar = g1 @5 & @ Fla-ar saa

T TRTATT g
Py dUT P, & g & a1fd Ps ddr Pg & i
&1 afa @ 3 F

3. Golled & SRUT Py P, dsd It W afd
et gl

4, P3¥ P, AT G689 & afad § T
fFar ST g

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?
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The motion is uniform

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 P5 to P, is covered at the

slowest speed

N e

T o TRR & 3&HaA 90 km d& 39T
fhar ST @har 81 TH T gad faufgar
algeT fohctelt 3if8ehad g (Tt &) aa &
Tohdl ¢ SIdih 385 T8l 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

TH S5m X 2m AT N AT A dlel Tolc
F AR 20 kg &1 3FH 5cm X 2cm AT &
1000 B¢ TR ST g1 e & I Tolc

R (kg ) freeT &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. 198 4. 18

TH 5cm x5 cm 3dRS IeIET FIC drel
gaaY TS H 0.5 cm =@ Hr if®sHax
fohdelt deeTR U@l @ @sT fohar a1 a@&har

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
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10.

10.

11.

11.

12.

12.

13.

13.

ar TEATIHT FH AN, 11F FT T 9 & g &
T & SR gl 987 §E&ar 25 & gt & (5)?
HH Bl A B FEAr & 24 gfavd & & o
g 937 &IT & Y &7 grer fhdar § ?

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

2mx2mx10cm AT & UH G s A

fohcel 3maaet Har ol 87
1. 40m?
3. omt

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’

ATt B& T AT & foT sind = cotB §?
1. A=B=0 2. A=B="=L

2
3. A=QB=§ 4.A=§B=0

For which values of Aand B is sinA = cotB ?

1. A=B=0 2.A=B=§

3. A=QB=§ 4.A=§B=0

o wyar & o foraer faener T g g2

1. afg :S Wi svsaq R Faa |
Y AT ST &, A 3FHT SAeToar AR &
Hendl AT

2. Ife Fer & AR B Frdr &, ar 3T
JEIIAr TS gl

3. 3 IS quiteh &\ ¢, o g Ui ar &
fasnfoa g &

4. I 1§ quites fawew §, ar ag qoifes ar
& fasnfaa =6 gran

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

14.

14.

15.

15.

16.
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1. If a patient dies even with excellent medical
care, he likely had terminal illness.

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

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

4. Ifan integer is odd, it is not divisible by two.

12 cm §foT atel &9 & URT HleAl § x o drel
It FI PIEH, AU fheIRT T FAZH Teh
fopedl o g1 fopedt & 3f¥ead 3maas &

T x &1 AT 9d?

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

ar argdh A 3B U gAR ¢k & A &
ar Audg R & ¢ fr v & ar F dlsar
IR X g1 G A8 km/h #r e @ @
aur B 6 kmh & fd =rer @ disd gu, A
30 sl g B & fAear § o ¢ Hr

TS TR &7
1. 1km 2. 4km
3. 3km 4. 2km

Two runners A and B start running from
diametrically opposite points on a circular track
in the same direction. If A runs at a constant
speed of 8 km/h and B at a constant speed of 6
km/h and A catches up with B in 30 minutes,
what is the length of the track?

1. 1km 2. 4Kkm

3. 3km 4, 2km

T Jod H el drs smer o A e
T & OA JuT OB ¥R dddd & st
gl fig Cgead W f&ua gl
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16.

17.

17.

FIoT ACB &I AT FAT31?
1. fauRa & Far a1 F@ehar

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°

TF gl gfoal arer 9l Y U 3N F A

AT &Y Yel # T@a IR gH 7 fe@rdy ¢am?

1. 3mHYTE HT Jolelm H dier 3w T
fe@ar gl

2. 3MEYE H Jelem H dier i e
femmy &am

3. i g 9ITRT H FIS A AGr fohar S
HhT|

4, G & AT T 3AF Teprer HAToT
gfsrar greft|

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

18.

18.

19.
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T IfFd Rl gAR @ @ FBoar SeiR
TlEar g1 22 3 € § o ggel SeiR
& dofd 18 IMH § dUT 18 Hhie Wl ¥ ol
Al SISl &1 gofet 22 A Bl foeet & @
FleT-HT HYUT Tl 87

1. 22 & Sioi H 18 e i ok &

%wm@m%‘l

2. 22 H G A 183 A iR ¥

L 3om Srer |

11
3. Cir SeiRl & O i AT gA gl
4. 22 Hyc T ST &1 98T 18 hie Hir

Soik & 2 aom 3fe @ 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?

1. 22 carat chain contains i 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 i times more gold
than 22 carat chain

Il IfaATT Fasd
21 7/\d 20|{|Uu G/\D T O E/B H

5 A Z

?
3 E J F
A i 1 X 26 +
1 5 15/\8 2 2. 15 5/\2 8
+ +
1 6 10, 6
26 y4 Z 26
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19.

20.

20.

50 10A2 12 " [8 /5 15
X X
5 6 2 0
A 1 Z 26
Find the missing pattern
21 7/\d 20||U G/\D T 0O E H
X A z
?
E J F
A 1 1 X 26 +
1 5 15/\8 2 2. 15 5\2 8
+ +
1 6 10, 6
26 VA z 26
3. [Eo 102 12 4 B 8shs 15
X X
5 6 2 0
A 1 Z 26

T & Follid # O g 93 el g & Shar]
9 ST §l A ATy H A &AW S
qAqT ITAA V § @ T # & Sla-ar s
e 8?

Ssmall > SIarge
Vsmall > Vlarge
(S/V)small > (S/V)Iarge
(S/V)small < (S/V)Iarge

N S

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
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ATMPART B

UNIT-1

21.

21.

22.

22.

23.

A % 7 qoitel & aeaead & e axar
§ aU Zyo @A {0,1,2,3,..} A Afdse
AT gl FAADT f:ZygXZ—Z S
fmn)=2Mm-2n+1) & &I Jrar g,
X fJan| ar AT f§
1. JTTSTCh(ITTDICT) T Tehen! (Tehehr) oTel
2. TN (THAN) W IHeoles (IToIE) 760
3. THFI JAT H<oIeH ekl
4. F A THSI, T OICH

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

A & @ n>1 & v, q =1 auw
Upy1 = Ay +1 A FAYSE AT dEdids
TCI3T &1 Teh Hhd {aplpsq 81 aF e
H HlI-AT TGS : TEl 872

1. Aofr z,‘;‘;lé 3aRa g &

2. A {an}n=1 N 7l

3. Aofr z;;;lé sfFaRa g g

4. Sofy z;ozli AR g &

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

1. The series Z;‘{;laiz diverges

2. The sequence {a, },s; is bounded
3. The series Z;‘{;laiz converges
4

. 1
. The series }.;7—; — converges

an

A Dmﬁ%mwww
gl ®YT: “D H TAh IHeld IThA HT TH
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23.

24,

24,

25.

25.

3URIhA & ST D & AR 8l 87 W
faar| oE #y= #@@ ¢, I

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

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

1. D =0,)

2. D=[0,1]U[3,4]

3. D=[-1,1)u(12]

4. D = (-1,1]

A & f:(0,00) —> R THTAAT: AT gl

ar

1. lim f(x) @A lim f(x) &7 3ifdea gl

2. lim f(x) &7 3T §, R limf(x) &
3T A& B

3.

lim £(x) & 31fedca $ir maTwdar S8 g,
W lim f(x) @7 3eeed Bl

4, T ar Jlim £(x) T, & lim f(x) &7 3Tedca
gl

Let f:(0,00) — R be uniformly continuous.
Then
1. lirgl+f(x) and lim f(x) exist
2. lirg1+f(x) exists but lim £ (x) need not exist
3. lir(1]r1+ f(x) need not exist but lim f(x) exists

xX—> X—00
4. neither lir51+f(x) nor lim f (x) need exist

X— X—00

A R S={f:R>R|3e>0dfm
V6>0,|x—yl<é=|f(x) - fO)| <€}
ar

1. S={f:R- R|f &dd &}

2. S={f:R - R| f taAEId: Tdd g}
3. S={f:R->R|fIRscy &}

4. S={f:R->R|f3=R &}

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

V6> 0,lx—yl<é=|f(x) - f(¥) <€}
Then

{f:R - R| f is continuous}

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

{f:R - R| f is constant}

AW
tnhh nh
{1 |

26.

26.

27.

27.

28.

28.
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B f:X->V & v G & @ Slaar

3TaRTHd: Tl &7

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

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

3. I f Uhehr g, dAT Y IO g, ar X
aRkfAd &

4. I f ATOIET §, a7 X I[0E g, ar Y
;. aRTAT &

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 & k T ot quites § aur A &

Se={x€[0,1]| x & cuHAea ATRoT &
kth TUTST W TS AT 3h g} ar S H
AT 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 S, is

1.0 2. 4/10
3. (4/10)F 4.1
A & S={xe[-1,4]]| sin(x) > 0}

o & & F-ar a@gr g2
1. 16 (S) <0

2. 3Tdh (S) ATdca =gl ¢
3.3A@R(S) =1

4. foFFF (S) =n/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) =mn/2
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29.

29.

30.

30.

31.

31.

A T A U aredide HARAG HeTg ©
daar B=1+iA 8 2= —-1g%la

1. afe aur &y Ife A gopAvia §, B
FehANY B

2. B & @Y 3fAeIor AT 3maTehd:
areafas gl

3. B — I 3avTehel: FshAUNT &
4. B 3MaRTshd: cgchdT g

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

mﬁﬁ:A:[_Ol ﬂ gl A wean o
quiteh n oifeh A" =1%

1.1 2. 2
3. 4 4. 6
_710 1 >

Let A = _1 1]. Then the smallest positive

integer n such that A™ = I is

1.1 2. 2

3.4 4. 6
1 -1 1 1

A R A=(1 1 1aanb=H gl
2 3 a B

ar aredfae AT & IR dF AX = b &

1. S B#7 & o ®S gl 6T g

2. 99 a # 2 g, df IIRTAT &I & goT
gl

3.3 a=2aw B+7§ o 3yIRfAq
TEAT & g g

4. I a #2 8, d TF IEAdT g gl

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

32.

32.
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e A = [ 2] € MyR)we

$:R*x R? > R Teh gfadf@es AT § &

p(v,w) = vTAw & WG gl et &7 &

T FUT F T

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

2. @8t w e R? & fIU IR v € R* &
Hf¥dea &, arfd ¢(v,w) = 08Nl

3. U 2 x 2{AAT 3MYg B T 3R
g afe g3t v e R? & faT

¢(v,v) = vTBv gl
V1
v
4. ¢ "
W3

AT P R* > R @ &

N

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

LetA = Ll} ;] € M,(R) and

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

by ¢(v,w)=vTAw. Choose the correct

statement from below:

1. ¢(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 y: R* — R defined by
U1

o[22} =0 (0. s e

wr

Unit-2

33.

33.

f(z) =e?+e2q aRHATNRNT Feled f:C > C
1. & aRfAAd: sgd o ¢

2. F Pl LIH el &

3. & AN dREdidS Yrah g

4. & aRfATA: 9gd o ¢

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

finitely many zeros

no zeros

only real zeros

has infinitely many zeros

PoONME
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34.

34.

35.

35.

36.

36.

10

At f& f faga sHe Gfker A
gl Iheh  Helel § olfeh lim,; f(z) T
Iedaa = gl A R Yipanz”
z=0% SR & f & <ok Ao § Jar R
3T ATAEROT BFsAr g1 ar

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

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

0 2.0<R<1
3. R=1

4. R>1

Ae f& C BSar 2 &1 Th ged §, A@IEAA
A & 36317 H g & A1Y, JAET feel #

Rrfa| & wAwe §, o W e ¢
1 — 2. 2mi

2mi
3.1 4. 0

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

$. (Z‘_i—i)zis equal to
1. — 2. 2mi

2mi
3.1 4. 0

AW & aFEy gade # D v fagd sis
afrerr & @ U= D\ {-3,7} 3, At
Hy = {f:D - C| f gre@fther Tar qaReey g}
aum H,={f:U->C|f greafhs dur
aReey g}, @ r(f) =fly ¥ &F I A
HAATRT r:Hy > H,, f 9 U % & 9fdee g
1. TS T HTeoTEr el

2. 3TeBTEr Wi ThehT e

3. 3MTOTEr Jur Uehehl

4, o dr OGN T Thdhr

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

37.

37.

38.

38.

39.

prepp
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injective but not surjective
surjective but not injective
injective and surjective
neither injective nor surjective

PoObdE

A 5 fi7— (Z/AT) X (1/6T) He

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

1. (0 mod 4,3 mod6) f & foa & &I

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

3. f& N9 & JUrdy 6 3949 gl

4. f & 3 =247 ¥

Let f:Z — (Z/4Z) 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

{1,2,3} & sHATdl @1 @A S; A 3ragar
& 9RfAd &7 F; W Bfew gy gafte «w
FE FAT B, IMUR {eg, ey e} H @ &
sl c€S; & AT o-¢ =e5; GaART
FHAAU] Feh| IWIFd dI & FhT foaad
afeelt & FHoaw H IUAITRTH §

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, es} 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 R R 1 &t gAfase Q@ Q &1 39dad

g ar T & FiF-Ar FGTRd: TET 8?2

1. R U #&F q[ureliael &7 gl

2. R# 3URMATT: 3+ 37T Jurealad &

3. R#A TS ST IS & S Uk
3TeUss AU e gl

4. R#A 9% 3ass Iulsiiael m & A,
3@V &F R/m uRfAa gl
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39.

40.

40.

11

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

AW & R* 1 Uk deey fagd 3uae=a A
gl A(R? A A% ¥a%h) & Qd® & dad
3OS Belall T T&AT -

1.1 2. 0

3.2 4. IRAT AgT

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

UNIT 3

41.

41.

42.

Wﬂ?ﬂw(x—l)y”+xy’+§y=0
W faEm| ar

1. x = 1 vsar fafEar &g 2

2. x = 0 v fafEar &g g

3. x=0 durx = 1 g faf=ar f¥g &
4. @A x=0, 7 x =17 [y 2

Consider the differential equation

(x—1Dy" +xy" + iy =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

A FD {(x,y)|x2+y?2 <1} @ & I
arell Ueheh dfghert & fAf&se &ear & qar
Ao fh D AT H 3P Ph gl 3%
37dehel HHIAIOT

(x2—1)327’j+2y af;‘y—%’j=o

1. @l (x,y) € D¢ & foUT Waads gl

2. @ (x,y) € D & faU FAfAdRTAAF gl

42,

43.

43.

44,

44,
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3. @Y (x,y) € D¢ & faw 3fARaaR¥+ &l
4. @ (x,y) €D & T Raalds &l

Let D denote the unit disc given by
{(x,y) | x?+y?2 <1} and let D¢ be its

complement in the plane.  The partial
differential equation

2y gy P Pu_ o
(x 1) T 2y oxay 92 is

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

arEdidsd &R A w1 ey SEe o
AT AT gHET
d%y _ _ _

¥ IqeS 5 ¢

1. (—,0)

2. {(Vn | nw e quite 8}
3. {n? | n e e quiieh 2}
4. R

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

2

S2+ay=0, y(0)=0, y(m)=0

has nontrivial solutions is

1. (—,0)

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

3. {n? | nis a positive integer}

4. R

A & yRf@e A gaEer
Ut — Uy = 0
u(x,0) = x3

u;(x,0) = sinx

& gol u(x, t) &l ar u(m,n) &
1. 43 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. 4n3
3.0

>~
&N
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45.

45.

46.

46.

47.

12

x*—x—2=0% g & AU LRIgfieges
fafr x40 = g(x,) AF x =2 WHAT H
gfaur wmERa @ & IR g(x) =@ @A

g
1. x2 -2 2. (x—2)?%-6
2
3. 142 .
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 = 2if g(x) equals

1. x2 -2 2. (x—2)?%-6
2 x%42
3. 1+; -

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

JAr J:X - R FI gRA™T & &

](u):fole_”’(x)zdx.a’f

1. J 39 feish o Al ggadT]

2. Tk HGAdT ueX W J IuA fIFteh
T IEI &l

3. JUTTY & IIIT u € X W ] 30 Feiah
T IEI &l

4, 3ARATT: 36 u€eX W | YA

IGEE Ty qg'zk-u gl

Let X = {ue€C'0,1]]|u(0) = u(1) = 0}

and define J: X - R by
Jw) = [y e @ dx.

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

Al &6 T 3 Id [0,7] X [0, T] H FsaAT
u(0,t) = u(mr,t)=0, 0<t<Taw
IRfA® afdey u(x,0) = @(x) & 3,
0<x<m, & Th g ulx, t) gl Il
f(x) =u(x,T), d T 3ugFd 3T k(x,y)
& o e 7 & FiA-a7 T 82

47,

48.

48.
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T

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

=

N

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

w

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

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

N

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

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

to the boundary conditions u(0,t) =
u(mt)=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)?

T

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

=

N

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

w

f k(G )eG)dy = f(), 0< x <

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

N

3% 3T ocd Fog F ISRAT TH 3HeT m

& IS & 3 FHAq IS & STscd ITEYT

# A fFI(m) Afese aar g1 = F @

lT-AT TET &2

1. afe 367 £ MY & ForRar § qur 37 £
¥ & TRar & 1(6) > 1) B

2. A 381 £ U FaAR F FegTeg A e
g U L AS T AT & A I(8) > 1)
gl

3. @it et ¢ & v 1(P) A= B

4. I 3167 £ MY F TR & aur 36T £
¥ & TERar A& 1(6) < I(£) B

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(&) > 1(¥)
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w

1(®) is the same for all axes ¢

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

UNIT 4

49.

49.

50.

50.

51.

ur Grell S §| Arefeosd: I qedl #
g, TAAAT: Th & 9I¢ Th W ofd ¢l fomdr
TafRg g & b 9 & wuq W I=
T UTehdT 39 FA T gl
33
2. (3)

o)
5 () « 0

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

box equals
2. (3)’

146
s (5) 4+ 50

2
AW R ) =e 7z For

p@®) = T ) G # § Hea w@
g7

1. Y U AR Bolel § W @ 61|

2. ¢ U HAARIOF Felel § W P 6
3. Y U ¢ Xt JfAFEIOF Bere Bl

4. F AP, T @ AAETOF BT 1

_t
eltlye™2
2

2
Let (&) =72 and @(1) =
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

3aEAT FARE {1,2,3} dAT WHAUT 3G

N[RrN]|R

p= gFd Al AWl

NIRNIR O
NlRr O NI

o

{X,|n=0} | faar| a
P(X;=1|X,=1) 57 @ama &

51.

52.

52.

53.

53.
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=
NIk O
N
[ NN I

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

0o L1
2 2
1 1
P=|5 0 | Then P(X;=1[X,=1)
R
2 2
equals
1.0 2.2
4
3.2 4.2
2 8

X,Y ¥add WA Aefios 9 § A
HHAA. 4 JAT 5 & Tyl e YA A A
Hi-AT TE §?

1. X + Y GG §, AT 9 & a1Yy|

2. XY TRarde g, AT 20 & 4|

3. 3T (X,Y) TRETdAT gl

4. g1 (X,Y) TErdih gl

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

A 6 X, 99T X, AT 2 & TF IReoHh
gfaeel §, S Sgdr wiRkedr gdca Heolet

) =0-e 7 +(1—6)le
ng)— me ( Ze )
—0 < x < oo, ¥ RApram AT T 3R
oefo 21} | AR X @ X, & yw
AT HAT 0 Far 2 & O 6 FT 3=IAH
HHATSTAT 3TTheT ¢l

1.0 2.

3.1

| =

3

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

function
1 L 1 _
fo(x) =6 e 2" +(1-6)3e I,

—00 < x < ™,



www.prepp.in

54.

54.

55.

where 6 € {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

A F X AT 1 & Ieos gfacy §
FIfAY gea A, FgH TR-Far gaca Bl &

1 1
fo(x) = F(1+(x—9)2)'_°° <X <

el 6 €(—w, ©) gl Hy:f=—1aTH
Hi:0=0 & 9digor & fou, & adieqor
eI fohar ST &

X .
aﬁﬁ>c%a‘r Hy, 3 3SR &,
3T Hy I ISR o H| C & AT

Far § arfer gdretor fr afead 0.5 &2

T
1. "
2. 0
-1 l
3. tan (2)
-1 | _™
4. tan™" |- == FT TH g

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

1

fo(x) = %(1+(x—9)2)'_°° R

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

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

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

i
1. "

2. 0
3. tan~?! (%)

4. asolution of tan™?! &z;
A F X, Xy, ... HEA (0,36),0 >0 &
fAFer T e IrfRow  wfag g
aReia w¢ & T, = %max (X1, X5, ., X}
T & ¥ SiF-ar qdr 78 27

1. 6 & faw T, 3rfaeh g

2. 0 F AT T, 3T B

14

55.

56.

56.

57.
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3. T, v gared gfagd= g
4. T, €qT Bl

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

T, = 3max {X;, X, ..., X,.}. Which of the

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

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

e gaTser gHEr @ faanr
Yi=a+pi+e;
TGl €,i=1,2,..,n, TadAd: FIAHAAC:
dfea v N(0,1) Ixfees = & I7
AT ST g ff a =0 dar g aad g1 IC a
H ITIdH HHCT HThelol @, &, dl faeed
YA H T FlA-AT T &7
1 lim E@@,) # a

lim £y =

i=1,..,n.

n—oo

2
3. lim Var(a,) = ©
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(a,) = ©
4

lim Var(a,) =0
n—oo

At & X,~N, (0,%,), Xo~N, (0,%,), STat
X, a4 X, Tadaar §fea g1 I p, > p,
qar I.,Z, UdAlcAs fAfaq § dar e
FYAT H T PleA-AT HGTFd: Tel 872

1 XT3:Xs + X35,Xp ~ X3, + p,

2. XTE7X + X327 X, ~ X3 4+ p,
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3. X727y — X322 Xs ~X3, - p, 59. AW ff X AT Y T@d9 WA IR eod
puxTETin, W ¥ AR E(X]=1aw E[v]=2 & @
U paXIzylx, PuP2 PX>2Y|X>Y) ®

1 1

57.  Suppose X;~N, (0,Z;), X,~Np,(0,%;), 13 2. 2

where X; and X, are independently 2 3

distributed. If p; > p, and X, X, are positive 3. 3 4. 4

definite then which of the following
statements is necessarily true? 59

T T ) Let X and Y be independent exponential
1. X]_ ZIXI + XZZZXZ ~Xp1+ D2

random variables. If E[X] = 1 and E[Y] =%

2. X757y + X357, ~ X3, 4 p, then P(X > 2Y|X > Y) is

1 1
3. XTETIX, — XIZ71X, ~2, o, L3 2. 3
4 pXTs71x, 3. % 4, %

pzxg‘zglxz P1,P2

60. TS FHR dF H n GIUGA Tk §1 Ig
gchl HT IHGHST T TIYHAGAT: dfed
THTA Teieosd @ g, Areg 30 g9 aoar
gRET 60 Hel @1l I a7 F geaiRa
gHIeT 50 6 § ar n & AT g

58. Ifg AT N T TH FASE F §H AT n
F TH Teicod Uaeel & fAwed &, Sar
1<n<N g Wd Iefos gfaad«d, f§=r
giaeagd Aetelr F g A R ey

0T TG FHSAT & HAME e H P L3 » 4
mﬁ,wwmﬁwaﬁpmﬁl 3:5 4:6
ot & @ 9@ PA-P) & foT ™
IATRAT eI &7 60. A parallel system consists of n identical
1. p(1—p) components. The lifetimes of the components
' are independent identically distributed
2. Hp(l —p) uniform random variables with mean 30 hours
N-1 and range 60 hours. If the expected lifetime of
3. 2D, —p) the system is 50 hours, then the value of n is
N(n-1) 1. 3 2. 4
N(n-1) 3.5 4. 6

4 Sw—pp@-p)

58.  Suppose we draw a random sample of size n 3TFT\PART C

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

replacement scheme. Let P be the population UNIT-1
proportion of units possessing a particular . .
attribute and p be the corresponding sample 61 feet & & Fla-ar JfHE &7
proportion. Which of the following is an "
unbiased estimator for P(1 — P)?
1. Z n22™"n
1. p(1—p) n=1
N-n -29n
2. 21— p) 2. ) n%2
n(N=1) "ot
4 N(n-1) 1— = nlogn
P —P) % 1
4.

nlog (1+1/n)

n=1
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61.

62.

62.

63.
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Which of the following are convergent?

n22"n

=

5

n-22n

=

n=
1
nlogn

Nk

N

C 1
* Z nlog (1 +1/n)
n=1

S

A F a,, m=1, n>1dEdas
HEAT3HT T Teh gfdedg &l IRATNT Y o

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

n—-oo m—oo n-oo m—oo

R =limsup liminf a,,,,

n-o m-=

S = limsup limsup a,,,

T syl F O FIA-9 3GIHd: Tal 82

1. P

Q 2.0 <R
3. R<S 4.P<S

IA IA

Leta,,,, m =1, n > 1 be adouble array of
real numbers. Define

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

n—oo m-—oo n—oo m-oo

R = limsup llmlnf Amns
n—-oo m-

S =limsup limsup a,,,

n—oo m—oo

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

2. Q<R
4.P<S

A fF R aedids TCIB & G
fAafése a=xar & aar Q wefr aReT Twama
¥ @Iead Al 0<e<, ¥ v #nt f&
A Rga e (0,1—¢) ¥ e # @
FT-T TEr §?

1. SUPocecd sup(4.) <1

2. 0<¢e <eg <§ = inf(A.,) < inf(A.,)

3. 0<¢ <6 <% = sup(AEl) >sup(A62)
4. sup(4 N Q) = sup(4, N (R\Q))

63.

64.

64.

65.

65.
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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. sup0<6<% sup(4,) <1

2. 0<e <€ <5 = inf(A) < inf(4,)
3. 0<¢ <6 <% = sup(4,,) > sup(A.,)
4. sup(4e N Q) = sup(4, N (R\Q))

A R f:R - R,
fx+y)=f)f(),vx,y €R

A FAMS AT TH  Holed g ol
lim,,o f(x)=1 g fa&= & & «ad
AR TET &7

1. ffoRaT gefe &l

2. far dr 3R a1 aReey gl

3. aRET re Q & AT f(rx) = f(x)" &
4. f(x) =20, VxeER

Let f:R—-R be a function satisfying
fx+y)=f)f),vx,y €R

and lim,_,, 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, VxER

i gl & @YU R & 3U@ATE & & H
URAT T3 F FHeAT Q W faER| A
fF adar b 3NAT FEIF &, a< bF TU
aur A & K = [a,b] n Q. AF

1. Q &1 v+ dReey 39qHeaT K ¢

2. Q ¥ THh Hd 30T K &

3. Q T Uk Hgd 3UdHIT K ©

4. Q T U fAgd 3UdH=aT 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
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66.

67.

67.

68.

68.
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. n . ¢
limp e, Xioo 5, P HedmheT
1.z 2.
2
s s
3. E 4. Z

. n n_
Evaluate limy,e Yk-0 1773

1. 2.
3. 4. 2
4

olan|x

A R
__1-cos (x+y)
f(x:)’)— x2+y2 qﬁ (x,y);t(0,0)
f£(0,0) =
1- +
aar g(x,y)z%;czy)aﬁx+y¢0
glx,y) = %?:rﬁ"’x+y=0

N

A

. (0,0) W f &ad gl

. (0,0) Fr Bz T S9E f Fad &l
(0,0) | g Had &l

. g 9497 ¥ad gl

AW N R

1—cos (x+y)
x2+y2

Let f(x,y) = if (x,y) # (0,0)
(0,00 =
and glx,y) =

1
g(ny) = E

1-cos (x+y) gi;’;:y) ifx+y+0
ifx+y=0

Then

1. f iscontinuous at (0, 0)

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

3. g is continuous at (0,0)

4. g is continuous everywhere

A & f:R* > RW f(x) = xtAx aRa™T
¥, 5Bl A aeafas wfafSeat &1 v 4 x4
Hegg & T x & URad & xt @Afse
Al ¢l T &g xy W f H yauar
HEIhA: &
1. 2Ax,

3. 24A%x,

2. Axy + Atx,
4. Ax,

Let f:R* > R be defined by f(x) = xtAx,
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. Axy + Atx,

3. 24, 4. Ax,
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A & f:R" > R" T&h Hdd: Aqheard
AT &, () - fOIl = llx—yll, @i
x,y € R" &I AT Hla arelr| ar

1. f 3R Bl

2. R™ & Us Hgd 398@q==d f(R") &l
3. R" & U& faga suaee=d f(R") Bl
4. f(0)= 10

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

Ilf )= FIl = llx =yl
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

Hﬁﬁ?Xz{(x,sin%)|O<x51}U
{(0,)|-1 <y <1}, R*$ ts 3ugaAfe §
dqur Y =[0,1), R&Fr v 3ugAfe gl or
1. X geey gl

2. X "gd gl

3. X XY (ot @ifeufadhr ) daey gl

4. X XY (Ut wifeatad #) dea ¥

Consider X = {(x,sini) |O <x< 1} V]

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

1. X is connected

2. X is compact

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

A R

02 ={x= (Xndnz1 | xn ER, Z?:lxrzl < oo}
o7 Hehereliar IeTRAT 1 Rea THARE &
aar A & ey, kth A @fger #r
Afese Fxar & (k" @A & 131R 3=
Tl St 0% @ry)| oo Suweeaat & &
ie-ar £2 & gue 7@ &7

1. span{e; —e,, e, —e3,63—€4,...}

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

. span{e,, €3, ey, ...}
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Let

0?2 = {x = ns1 | X0 ER, Z%;lx% < o}
be the Hilbert space of square summable
sequences and let e, denote the k" co-
ordinate vector (with 1 in k" place, 0
elsewhere). Which of the following subspaces
is NOT dense in £2?

1. span{e; —e,, e; —e3,e3 — €y, ...}

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

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

. span{e,, €3, ey, ...}

A 5 ATH mxn 3egg § S r H

gfe W@ dF AX =b & 9 A% bER™ &

fow gt &, ar

1. m=r

2. A & TEH AT R™
39TATE gl

3.t s m=n g AH LT gAle R?
N TF IHJeo 3THARE ¢l

4, m>n, m=nda& Thd &ar 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 F f:[-1,1] > RT&F ®eld g Al
Flo) = {xzcos G) g x # 0
0

giex =0
¥ fear arar g1 ar
1. [-1,1] X f & FwRor aReey gl
2. [-1,1] W f' & TRoT 9Reey gl
') <1 vxe[-1,1]
4. |f'(x)| <3 vxe[-1,1]

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

ifx=0
Then
1. fis of bounded variation on [—1, 1]
2. f'is of bounded variation on [—1, 1]
3 If'0) <1 vxe[-1,1]
4. |f'(x)| <3 vxe[-1,1]
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e B M=(a=(¢ Z)| abcd €1
dar A& 3fFcreIoe A Q H g} ar

1. M Raa gl

2. M= Z) la,b,c,d €7}

3. ITAEMArAF FAIOFH AFZ H g

4, g ABEMUE § ™6 AB=1,ar
arfos A € {+1,—-1}

LetM:{A:(‘Cl Z)| a,b,c,d € 7Z and the

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

_fa b
2. M—{(C d) |a,b,c,d €17}
3. if A € M then the eigenvalues of A are in Z
4. if A, B€e M are such that AB =1 then

detA € {+1,—-1}

A P adide giafSear & @y A &

3 X 3 3egg g1 HET Sl Pl gl

1. RW A 3MaTehd: Aeu=T gl

2. ¢ AF et aredfae ifAeefOs A
g ar ag R W A& g1

3. I A% Bt 3fAcetOs A & o a8
C I oy gl

4. afe A% @l A0S A AR
g @ a8 C W ol &)

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

W XA, 30 F 30 3 gd da& & i
sgual HC W AR FAGE V A AL
A & D:V-V, X & T H 3ddad
gart fear s Ew ders g V& fou
$O WUR & W H A & D & A
e ¥ et & @ Y T &2

1. AU eaeTdr 3eg ¢l

2. At faeoiei smegg &
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78.
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3. Adranfa 2 gl

4. A% e fafga &9 &

o O oo
S OO
oS O o
o = OO

Let V be the vector space over C of all

polynomials in a variable X of degree at most

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

by differentiation with respect to X. Let A be

the matrix of D with respect to some basis for

V. Which of the following are true?

1. Aisanilpotent matrix

2. Ais adiagonalizable matrix

3. therankof Ais 2

4. the Jordan canonical
0 1 0

form of A4 is

O = OO

0 0
0 0
0 0

S O

Yl 4 X4 dEdids HABAT ooy
g A & AT, vh W e ol p &
HEdeT & arfer

pl + A &aticAes AfRad gl

AP gatcas Afaa g

A7P getcAs AfRad gl

exp(pA) — | ¥sicAs® faflRad gl

H N e

For every 4 x 4 real symmetric non-singular

matrix A, there exists a positive integer p such

that

1. pl + A is positive definite

2. AP is positive definite

3. A7P is positive definite

4. exp(pA) — I is positive definite

Aol 6 A T mxn 3egg & SMd m I,

n>m & WA A FS YLAR IXAGH

T o & fov, g7 urad & & xt44fx =

axtx, @ x € R™ & AT, ar AtA

1. & JUIY o et 3fAwerOw 7 g

2. & U A0 &= 0 g, sgehll
n—md% Y|

3. F & YLAR HHAIOF AT a Bl

4. & FYITY g YrAR et sfHereros
AT gl

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

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

19
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we have xAA'x = a x'x, 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

UNIT-2

79.

79.

80.

80.

81.

AT & f T F9F IWNF Feled g

A={ze C|f™(2) =075 ua UliEd nF

foc} W fEn| ar

1 afgA=Ck @ fT& g &l

2. G A=Cg, d fT&H IR Fod gl

3. 9fq A 3O &, A U f U §g9e ¢

4, I A PR g, @ TR f TH AR
Bl gl

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

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

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

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

function

A & f:C> CTs @l HAheh Holed §
dur  f &1 dedide dETu § d9r f A
Jffefoua oty 81 @ x,yER & T
If'(x + iy)|* 38 @A &

1ou?+ud 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

1 uz+u} 2. uZ +v?
3. vi+ul 4. vi+vf

A F p(2) =2"+ap_1z2" 1+ +ay &,
JET ay, ..., 0, AEAY TEAF § dUT A
& q@)=1+a,1z+ - +ayz". 3T
lzZl<1F Tg & Tl z & A0 p(2)| <1
g, o
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1 g <1, |zl <1 & ags gl z & v
2. q(z)wwagqa%‘l

3. p(z) = z" @t GfFAy FEaEt 2+ v

4. p(z)wwagqa%‘l

Let p(z) = z™" + ap_12"" 1 + -+ + a,, Where
ag, ...,a,_, are complex numbers and let
q(2) =1+a,_1z+ - +apz™ If Ip(2)| <1
for all z with |z| < 1 then

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

2. q(z) is a constant polynomial

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

4. p(z) is a constant polynomial

Al fF f T AR FAT dReiNF Bold ©
aur A & f @ N ERar

. E % faga aeead gl

.En{z: |z| <1} R&a &l

. ENR3RFT Bl

. E T 9Reey Iy gl

A W0 DN B

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 a bounded set

U §Head X & fov, AW 6 x & @’

3uEHeadl & @ead P(X) §, aur @l

weat f:X - {0,1} & FeET QX) §,

1. gfg xaRfaa & ar P(X) akf@a gl

2. Ffe X aur Y uRfAT ey § aur
FfgP(X) aar P(Y) & &g v 1-1 Fo1fa §,
AXTA Y & &F Th 1-1 gl g

3. Xduw P(X) & &I uw 1-1 Farfa AL B

4. Q(X) @ P(X) & €7 wh 1-1 Tl &1

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)

84.

84.

85.

85.

86.

86.

prepp

ersonal Exams Guide

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

A 6 G U IRIAT meell &g & awur

a,b€G FE(a) =m aur A (b)=n &

Y| et A @ SIT-@ HEeThd: WEY 82

1. ;fE(ab) = mn

2. #fe(ab) = e GAIGH (m, n)

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

4. HIfC(ab) = FAged FATGHTSTR(m, n) gl

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)

foeT gordl & § FlT-Q FEF qUTSTTe Iid
g7

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

2. Z[X]

3. C[X,Y]

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

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)

)

el off s w&ar p & AT A f6
A, gl &1 @F==d d €{1,2,..,999} ¥
difeh d & AT IUEEST H p H Ol
fawe 1 ar sueraiieg
1. Az 250
3. A, &r124

2. As #7160
4. Ay, #1782

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

1. A;is 250 2. Ag is 160

3. A;is 124 4. Ay11is82
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A R 2= e @ A T
0=z+z2+z*§

1. € Q

2.0 € QWD)F® D>0 & fav
3.0 € QWD)F® D<0 & faw
4. 6 € iR

2mi

Letz=¢7 andlet@ = z + z% + z* Then
1. 0€Q

. 6 € QWD) forsome D >0

2
3. 8 € Q(D)forsome D <0
4, 0 € iR

AT F F ts 9RfAT &7 § dur A« &
K/F U 817 fa€Ror § °1d 6 &Il ar K/F
T AMedl FHg SN JeAHNT &

. @IfE 6 1 ufhes TIE

. {1,2,3} FHAITT T

. {1,2,3,4,5,6} R FAIAUT THg

- {1} W HAIAT HHg

A w0 N -

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}

3FT g X R A & d 791 d' g
gl o BFT & @ -8 X W glish &2
1. @8 x,y € X & fam,
P1(x'}’) = d(x'}’) + d,(ny)
2. 9 x,y € X & faT,
Pz(x'}’) = d(x'Y)d’(xJ’)
3. T x,y € X & fom,

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

ps(x,y) = min {d(x,y),d’'(x,y)}

Let d and d' be metrics on a non-empty set X.

Then which of the following are metrics on

X?

1. p;(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

90.
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3. p3(x,y) = max{d(x,y),d (x,y)} forall
x,y €X

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

A & X aur Y aikufada afear § Sar

Y g38s% g AW 6 X x Y & i que

gitafdd & a tF Bad f:X oV & U

o YT H T FlA-T TS TET 82

1. 3¢ f dHad g, ar
smerE(f) = {(x, f(0) |[x € X}X X Y
# g gl

2. I IeE@(f) XX YA EIa &, ar f
Had gl

3. afg sm@(f) X x ¥ # ¥ad g1 aF T@
aRTe 87 & & f dad &l

4. Ifg YURfAT §, d f dad &l

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} is closed
inXxY
2. if graph(f)isclosedin X x Y, then f is
continuous
3. if graph(f) isclosed in X x Y, then f
need not be continuous
4. if Y is finite, then £ is continuous

Unit-3

91.

JUH HIfe & Hdhd GHRON & Th aF &

. . a[x®]_ [x@®+ y@®)
W # at[y(t)]‘ [ —y(®)

& WA 1 R S B o &
[0 et

L | e |7 | ]

2. [e

1 o [sin}tlt
-

| e :et ;ée—f]
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Consider a system of first order differential
equations

1x@}=r@+y®

dt [y(t)

—y(t)

The solution space is spanned by

1.

[ Jana [§]

: and [smh t

1
- ot _1,-t
e]and 2

Y@ =y =1amy(3)=2(1+3)

& GIY ATATTY Teh gol y = y(x) Bl
y(0)=1,y'(0) =—-1qar

y(—g) 2( )%mﬁxmﬁm@rw
g y = y(x) &l

15 o g y = y(x), ¥"'(0)=y(0) Fr
AT AT &l

I y, dA y, AT A & A TS
a,b,c,d € R% forw

(ax + b)y; = (cx + d)y, &l

Consider the differential equation

dZ

oz 2tanx——y—0

T T

defined on (—5, 5). Which among the
following are true?

1.

there is exactly one solution y = y(x)
with y(0) = y'(0) = 1 and

y(5)=2(1+5)

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

Vi
y(-3)=2(1+3)
any solution y = y(x) satisfies
y"(0) = y(0)
if y; and y, are any two solutions then
(ax + b)y; = (cx + d)y, for some
a,b,c,d eER

AT gfdeety(0) = y(1) =y'(1) IFd TH
Ao A TEE (@ AT @) L= f) W

dx?

93.

94.
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ook, S [0,1] W f T& dEdias ddd
HoleT g1 df e &F ¥ ST T@er &2
1. 93% f o fouw & =y & AT F &1 TH
Jefad gl gl
2. %5 f & fau & w& @ AT F FT HS
fefachg gl =Tel &
3 AT F AR
y@) = [Fxtf@©dt+ [t —x+xt)f(D)dt
4. N A AT H FTEA E
y@) = [fax—t+xt)fO)dt + [ xtf(t)de

Consider a boundary value problem (BVP)
= 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() = [Fxtf®dt+ [ (t—x+xt)f(t)dt
is a solution of the given BVP

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

SISl FHRIOT x262+y 3y = @ +W)z

R et & I gHeRor F1 AIE g &

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

2. F(%,§—§)=omﬁw
HahAAT Held F & foT|

3. z=f(§—§)ﬁ»—\:ﬁﬁwaqam;hzr
Feld f & fau|

4, Z=xyf(§—§)ﬁ3¥ﬁmaim?ﬁ'€r
Fold f & fav|

Consider the Lagrange equation x2%+

y? Z_; = (x + y)z. Then the general solution
of the given equation is

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

differentiable function F
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1 1 .
3.z=f (; - ;) for an arbitrary
differentiable function f
1 1 .
4. z=xyf (; - ;) for an arbitrary
differentiable function f

gfada e & 334,

o'z _, 02 0%z _

0x? oxdy dy?

W fFan| ar e # & *la-8 a@r 72

1. w#Eor drged ¢

2. gHeEer AfaRfaas gl

3. TTS 3dheldd Heldl f dq g & v
e e ¥ o=/ (v -3) talv+T)

4, TATS 3dhcAd Helddl f ddm g & v

et 5= (74 0 (r-2)

Consider the second order PDE
0%z 0%z 0%z
——-2—--3-—=0
dx? oxdy  dy?
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 solutionisz = f (y + g) +

3x

g (v =), for arbitrary differentiable
functions f and g

aF 7 Ax = bR AN,

2 1 -3
A=|1 2 —2]
-3 -2 1

& @yl A F x, nthm-@gﬁw

ar fAfése #ar § aor e, = x, —x. Al b

MWW%H@ eny1 = Me,, n=0.

T Ul F § FIF-8 39Thd; T &2

1. M gt 3fAaerof A 1 13 HA
fRaeT AT gl

2. M &1 U 0F 3fAaerolt a1 § ST
R8T AT FT T FH 181

3. gMperR3TU fRAT 8t ¢, & AT ¢, O
X AR gar & S n-> o
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4, A MbheR® & T e, 0 W
fFART A6 glar S n > 0, T dH
e, =0 o Bl

Consider the linear system Ax = b with

2 1 -3
A=]1 2 =2
-3 -2 1

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

feEC[o1]aur n> 1% fau, AW & FATR
I(f) = [ f(x)dx &1 T Eiewiehest

T() = [5£0) +2 ) + 315t £ (L)] &1 Fowt
Gl fH F fras o T() =1(f) &2

1 + sin 2mnx

1+ cos2nnx

sin? 2mnx

cos? 2m(n + 1)x

PowbdE

For f € C[0,1]andn > 1,

let T(F) = = [2£(0) +35 F(1) + 2771 £ (2]
be an approximation of the integral

I(f) = [ f(x)dx. For which of the

following functions f isT(f) = I(f)?
1. 1+ sin2nnx

2. 14 cos2mnx

3. sin? 2mnx

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

A= B X = {u e c'[0,1] | u(0) = 0} @
A & X - RaRenfa g &

1w = [, (' (®)? - uw()?)dt gan| =
# q FA-H T el 2

1. I i 9Reey &l

2. [ = gRacy =8 gl

3.1 mﬁmﬁwq@r—nm

4. 1 39 A T TgA AT T
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Let X = {u € €*[0,1]| u(0) = 0} and let
I: X - R be defined as

1
I(w) = f W' ()% — u(t)?)dt
0

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

2. I is not bounded below

3. [ attains its infimum

4. [ does not attain its infimum

A & 1:€1[0,1] » R aRen™a gt &

1
I(w) = % f(u’(t)2 — 4m2u(t)?)dt
g dg a»—{oﬁ g &
(P) m := inf{I(u): ueC[0,1]: u(0) = u(1) = 0}
AW F (P) & G 3TTeR-olasT THIRIOT &l
AT L_LeCl[O,l] AT &l ar
m = —oo 372 [ ¥ ARaey 7 &
meR, [(1) = m & @I
meR, (W) > m & AA
meR, [(W) < m & AT

e

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

I(w) = % j(u’(t)z — 4m?u(t)?)dt
0

Let us set

(P) m := inf{I(u): ueC[0,1]: w(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 (W) =m

3. meR, with () >m

4. meR, with I(1)) <m

T AR, °id Ifes & 3w 2 T &
qEAGR AT FgIE Teld  p(x) = ap +
ax +ax? W AR JAd &F oy =y(x)
AR HIARIOT

y=p(x)+ jy(t) sin(x — t)dt

asrwe?»ro%‘lﬁlmaaa"rﬁ@raﬁ;r-ﬂ

3MaTS: T 87

1. y(x) €1 < 2 F1 Th 9gI¢ Felel ¢

2. y(x) grd S4WU¢E§%’W%I

3. If¢ a; # 0 AT ag + 2a, = 0,ar
y'(0) =0 Bl
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4. qﬁ a1¢0<_-|'2-'|Ta0+2a2=0,<_‘ﬁ
y"(0)=0 &l

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
3. Ifa; #0and ay + 2a, = 0,theny'(0) =0
4. Ifa, # 0and ag + 2a, = 0,theny”(0) =0

AT T @ TATRS THEOT
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. o(1) = 22 — 8e

4. (1) = 22 —8e™?!

Let ¢ be the solution of the integral equation

1

%(p(x) — fex‘ygo(y)dy =x? 0<x<1
0

Then

1. (0) = 20e~1-38

2. ¢(0) = 20e—38

3. (1) = 22— 8e

4. (1) = 22—8e™?!

7 B B = {(x,x;) € R?|x + x5 < 1},
aur A TR
C4(B; R?) = {u € C*(B;R?) | u(xy, x,) =
(x1,%5), (x1,x,) € 0B & farw} .
AT & u = (uy,uy) aur aReRa & &
J:C4(B;R?) > R

du; du, duy du
@) = Bf (Grge ~ e 5 dadx,
eanr| dr
1. 7ga& {J(w):u € C4(B;R*)} =0
2. wfru € (7 (B; R?) &fawjw) > 081
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3. 3aRfAT: 3% u € C4(B;R?) & fow 1. P{M cgesaoia ¢} =1_14
Jw =18l 2. JD{Ma?raﬂ%rrs‘}:l—l4

4. @t ue C4(B;R?) & T J(w) =7 &l 3. P{M dcams ¥} :1_14
4. P3ER@(M) = 0} = —

102. LetB = {(x,x,) € R? | x2 + %2 < 1}, and let 14

2 (D. 2\ — 2(p.m2 —
Cia(B; R*) = {u € C*(B; R?) | u(xy, x5) = 104. Let S be the set of all 3 x 3 matrices having 3

(x1,x3), for (xy,x;) € 9B} entries equal to 1 and 6 entries equal to 0. A
Let u = (uy,u,) and define J : C3(B; R?) — matrix M is picked uniformly at random from
R by the set S. Then

1. P{M is nonsingular} = 1_14
2. P{M hasrank 1} = L

’ 14

e 3. P{M isidentity} = 11
4

4
. P{trace(M) = 0} = 1—14

W) = f(ﬁulauz aulauz)d p
J(w) = dx, 0x, 0x, 0xq *16%2

L. inf{J(w):u € C4(B;RH)} =0

2. > 0, forall u € C%(B; R? : . .
/@ u € Cia(Bi R 105. 9T 3@ {1,2,3,4,5) AT Th HHAUT ITCTg

3. J(w) = 1, for infinitely many 190 Lo
2 (B. M2 /2 2 \
u € Ciy(B; R?) ) 0 % 0 0 g
4. J(u) =m, forallu € C%(B;R?) 1111 I
P=15 5 5 5 5
1 2
UNIT-4 3 0030
0o 200 2
103. AT & A,B,C T TG WiAhal FATE & 8 8
geTd & I UF A sAEer W AN fem d ¥
P(A)=02 P(B)=02 P{C)=03 BN :
P(AnB)=0.1 P(ANC) = e . -
01  P(BNC) =0.1 L 3 10 & Hprl o F 2
& @yl e § § ®-@ PAUBUC) & 2. 1aur 4w € dshat a9 A gl
AT AT §2 3. 4312 TF & AT T H gl
1. 0.5 2. 0.3 4. 23UT 5TH g HHHAT T H g
3. 04 4. 0.9
105. Consider a Markov chain with five states
103. Suppose 4, B, C are events in a common {1,2,3,4,5} and transition matrix
probability space with
P(A)=02 P(B)=02 P{C)=03 190 Lo
P(ANB)=01 P(ANC)= /2 003 6\
0.1 P(BNC) =0.1 0 - 00 -
Which of the following are possible values of 1 1 1 1 1 ‘
P(AUBUC)? P=15 35 5 5 5
1. 0.5 2. 03 190 2 o
3. 04 4. 09 3 c 3 5
0 3 0 0 5
104, AW f& 1 & §@AT 3 giafear a1 0 &
TH 6 wRafedi IFd 3x 3 euE Which ofthefqllowing are true? o
2 M 1. 3and 1 are in the same communicating class
AT S Tl WA S TH Iege M 2. 1and 4 are in the same communicating class
ThaHATAd: Jeeoehd: el STl gl ar 3. 4and 2 are in the same communicating class

4. 2 and 5 are in the same communicating class
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farT & & -8 7 &2
1. ok xaary, N(0,1)¢E, a X+YN(0 1) I
2. I X Yy T@a7 N(0,1) %srr il
t-gea gl
3. Ffg X qur Y Tad7 vhaA (0,1) 8, ar
% THgAET (0,1) &l
4. I X gfaug (n,p) &€ @ n— X gfaug
(n,1—p) &l
Which of the following are correct?
1. ifXand Y are N(0,1) then X—\;'_Y iIsN(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 ﬂ is Uniform(0,1)
4. if X |s Binomial(n,p) then n—X is
Binomial(n, 1 — p)
n>1% v At & X, #FeTg n? #1
cardl Aefessd W gl HFd # & Fla-a
0o 2
\/17_7-[-[2 e *"/2 dx F FHET &2
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
1 2
— | e™*"/2 4y
]
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
AW 6 Xy, X, ..., X,, TRRdT geica ®elel AT

IRl GeTATT Beld fo(x) § ke am=m
T Iefeos dfded ¢l aRenia &Y
Zn1(X Xn)zaﬁ)?=

1X%’I<‘-ﬁ s2 3faa § 6% fow afy

108.

109.

109.
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.aure >0

L fo)=eS, x=012,.

x2

2. fg(x)=ﬁe_ﬁ, —o<x<o, 0>0

1 X
3. fg(X) = 56 o,
4. fo(x)=0e %%, x>0, 6>0

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 s2 =

> = 1

— Z = (X — Xn)zx where X, = ;Z?=1Xl

Then s2is unbiased for 6 if

1. fo(x)=e"" ;,x—OlZ .and 6 >0
x2

2. fe(x)=ﬁe_ﬁ, —co<x<o, 08>0

3. fg(X):%e_E, x>0 606>0

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

A & {X,} Tad9 Ieos W & TH
IThA B S8l X, 1§l THHAE, HIET
daar YW n g n=12.. & faul
afenia &Y &

n n

o X=X z :Xi Z :1

X — — = —_— —

n n auar S, L7 LT
=1 =1

T F @ Pa-a 7 7

1. vaead: g8 n & fow
E(Xn) = E(Sn) gl

2. 9HTdd: g8 n & T
Var(S,) < Var(X,) gl

3. u & faw X, 3faed gl

4. p & fow X, odied gl

Let {X,,} be a sequence of independent

random variables where the distribution of X,

is normal with mean u and variance n for
1,2, ... Define

’ n n
X =Z—?=1Xi and S =Z£ zl
n n moLai ) L
i=1 =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



www.prepp.in

110.

fo(x) =

110.

fo(x) =

111.

3. X, is consistent for u
4. X, is sufficient for u

e PRt gafte W AR fogsr wiRkeear
HUelcd Folel ¢

,—00 < x < 00,—00 < 0 < o0,
)%}

A &F X, X, .., X, 3WFd AT @
@ = e gfager g1 0 & e
faearegar 3iRret # O haer fAearegar
o 1—a (0<a<1)&?

{1+ (x —

n(l a) n(l-a)

X, —tan , X1 +tan

[X1+X, t(l-a) X1+X,

— tan )
2 2

+ tan ”(1_a)]
2
[X1+X, tan 5m(1— a) X1+X2

2n(1-a)
2 7 T tan 7 ]

—X1+X2+ X3 — tan 571'(1—a) X1+X2+ X3

2n(1—-a)

27

, tan
3 7

3 7

Consider a Cauchy population with probability
density function

m{l + (x — )2}’
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)?

_X —tan 71:(1 a)
1

n(l-a)
, Xy + tan )]

[X1+X, t(l-a) X1+X,

2 72

n(l-a)
+ tan 2 ]

— tan

[X1+X, sm(1- a) x1+x2

— tan

+ ta

Zn(i—a)]

[X1+Xp+ X3 s5m(1—a) X +Xp+ X3 tan

—00 < x < 0,—00 < f < oo,

2m(1—-a)

]

— tan ,
3 7 3 7

A R Xy, Xp, .., X, AR 0 JFT Th
AT Hdd dcod Bold F ¥ Reprear -1 T
Ireiood Ufaed &1 A & T, i T 39
geaor ¢ Sas for X; >0 &1 odieor
gfagds T, W 3maRa Hy:0 =0 1A
Hy:0 = —1 908707 §AENT W faar| et
H ¥ Fla-a g 8?2

1. H & 31N T, & deod F ¥ TadT gl

]
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2. H; % A%y T, W IaRd T& Je=
giretor 3rfaRredr g

3. T, W IuRd & Yo H; & fawey
qREToT AR &l

4. Hy & INA T, W IORd I I
qeToT p-AT P[T,, < 9&d T,] ¥

Let X;, 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;: 6 = —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,
against H;

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

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

is consistent

et FATEIT S W IEEICY

=pet+ e+ e;i=1,..,n
?:I%T €1, .., Ep &, TA.TA.S. N(0,02) Teioes
W g AR B F B, F gAAH A
ISt fy dwrf, € B wuet A @
RA-& & &2
1. E(.él) =B
E(ﬁz) =P
Var(f,) > Var(5,)
Cov(ﬁl,ﬁz) <0

A w D

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

Here €4,...,€, are ii.d. N(0,6%) random
variables. If B, and B, are the least square
estimators of B, and f,, respectively, then
which of the following statements are correct?

1. E(ﬁ1) =B

2. E(ﬁz) = P>

3. Var(ﬁl) > Var(B,)
4. Cov(ﬁl,ﬁz) <0
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A &F X,,...,X,, N(6,1), 8 €[-100,100]
& fe¥epTell T U IefTow ufdeel § aur
Y1, oo, Yy IR &

v - {0 e X; <0

o3 o x; =0

e 6 0, aw 6, dA,: {Xq,..,X,} W
aur {vy,..,Y,}, W 3maiRda, 6 3.E.3M &
fafese wxa g1 aF T Fuet § @ sl
e 87

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

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

3. O & T A Rt 6, gl

4. 6 T UH FRAV TS 6, 1

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

v, = 0 if X;<0

L {1 if X;=0

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

1. limy,, E(6,) =6
2. lim,,,, E(6,) =6
3. 8, is a consistent estimator of 6
4. B, is a consistent estimator of 6

A 6 AN 99 3AT n(n=>1) &
Tefoes gfded gdca

_ ZAxe"lxz, ifx>0
f’l(x)_{ 0, 3T
¥ g A AF Y@ ATl wTE

TR et g, df T Fuat § F -

o wErg?

1. AT 92T §eo Ueh T seaT ¢l

2. gohd i &F Holel & Hedl H 1 o
HTehelal & 3HEdcd § dUT 98 e gl

3. TReT A &7 wolT & TeH H AF aA
HThelsT T 3fEdcd & IUT g e gl
e~ * & 997 3MMehotal & ¥ & Bl

Suppose we have a random sample of size
n (n = 1) from the density

_ ZAxe_’l"z, ifx >0
fi®) {O, otherwise

28
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115.
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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, T9.094.9. Tfood afeer §
N,(0,%) &1 #A & £ € RP,

(znszx X! f)_camE<ZX X) A

T Fa F ¥ PA-Y smaEEd; GE &2

1. c=¢t¢

2. (XL X X)) ¢ ™ FEa e @
3TeTHROT FAT B

3.1<n, <n-1&% fow 4T3, X XP) ¢
T £(Sl, 1 Ko XF) & FRT SR )

4. A=%

Suppose X3, ..., X, are i.i.d. random vectors from
N,(0,%). Let £ € RP,E(XL, €°X; X[ ¢ ) =
cand E(RL . X; X)) =4

Which of the following statements are

necessarily true?
1. c =4t

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

3. £ (T2, X X) € and £5 (T, 11 X X[) €
are independently distributed for 1 < n, <
n—1.

4. A=%

A 6 k@ § AW yA& A N 5%

AMAT &1 §H IoT kN oSeht 1 ATET 3G u

FT Iheled FAT TEd &l W & R

1<n<N, au @t o ufaaas a3

X e

I. @t kN @t & @, foar gfaeada &,
AT kn &1, Th T Aeeosd Iideem
IGEaC]

Il k §ogt & & 93 & 31AT n &, o
JiaTdI] & Tdh T Tefeosd Ifdgel
IGEICE

| Exams Guide
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A fF YV aur Y, swaAw a|r aeansit &

It gfdedl Arex 3y g1 @ # 4 -

o e 8?

1. E)=u

2. EYg) = u

3. o fawat & wwRor (V), 9WRor (YVp) @
FH & Tl ¢l

4. gfe el TR ATET AT § ar

TeRoT(Y) = weRon(Y,) &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) = 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

Th TFT@H (v,b,1,k ), k=5& TT |
Rt 7 5 N = ((ny))) 3mae 3mogg
g, 581 n;; = ith@Us & jth 3UEUR & Yehe
B FrEear g, 1<i<v,1<j<b AW
B C=rl— NN st 3 ¥ -3 wet
8?

1. C &1 Teh HHETO6R el 0 Bl

2. N&r i v gl

3. 3WFd § 7 @ 37 FIgY ¢l

4. C &1 3R@ 4b Bl

Consider a BIBD(v,b,r,k,A) with k =5.
Let N = ((TLU)) be the incidence matrix,
where n;; = number of times ith treatment
appears in jth block, 1<i<wv,1<j<b.
Let C =71 — %NNt. Which of the following

are true?
1. C has a characteristic root 0
2. rank of N isv

118.

118.

119.
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3. the above BIBD is connected
4. trace of the C is 4b

AT 0 W IRTAT T Sfiael gdeTor g3 &
a9 FdUrEA aEGE W Sl §1 aEgat
& [Ahdl AT Ueh HAGCY i & 3ifehd
R S g1 afe @l aeqd fawer & S
g U I U qd URA T >0 W #67g
ggTdT §, aledl A S 8 uge wedr §
YEANT Fh ST Bl Il Wrfaeh a3t &
Igehrel ALY 6, 56T 0< 6 < 10§, ol
Fefos W g O FFaT syt § @ sl
e 87

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

2. 0F 3 T 3T & ’cdcd & glel T
TaLTRAT 78l gl

3. O 37 ¥ 3, I 3THr AT & ar
dE O H Teh AR 3Tholol &

4. O FT 3 T 3, I 3THT AT & ar
ag WR¥shdr 1& a1y 9REqy 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 6 always exists

2. the MLE of & may not exist

3. the MLE of 6 is an unbiased estimator of
6, if it exists

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

fohdl geprel A FgeRt I INTH cligar A = 2
gFd ThH cadl gfhar g1 AW R @Ee
IR (1,2) F SR 9au HT IMghl foh
H&IT X § a4 §AT AR (5,10) & R
AT I Aghl ol &A1 Y g e & &
-0 TEr g2

1L P(X=0|X+Y=12)= (2)12

2. Xdur Y ¥qaT §
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3. X+Yudad 6 gad W@y gl 120. Consider an M/M/1 queue with interarrival
s : time having exponential distribution with
4. X — Y 9T 8 g B 1aving - €xponel : _
mean Zand service time having exponential
119. Arrival of customers in a shop is a Poisson distribution with mean % . Which of the
procgss v¥|th ![ntensny ;1; Z.dLe_t Xthbet'the following are true?
'nL{[m e:olc;s omsrsl etn;rlgg t#rlng t? 'mi 1. if 0 <A< pu then the queue length has
n etrva (L % an de . '?h f. hum ter OI limiting distribution Poisson (u — A1)
cgsloomer\slvﬁn ﬁ”rﬁh T'“g ne |m(te |n9erva 2. if 0 <u < A then the queue length has
(5,10). ich of the Totlowing ar(izrue. limiting distribution Poisson (A — u)
1L PX=0|Xx+Y=12)= (%) 3. if 0 <A<y then the queue length has
2. X and Y are independent limiting distribution which is geometric
3. X +Y is Poisson with parameter 6 411 0 <u <2 then the queue length has
4. X — Y is Poisson with parameter 8 limiting distribution which is geometric

120. ©& M/M/1 Faxk W RFEn, s

1

mm?rwaﬁrmw} & T TH

amm’reﬁraiz?r%am@amamtri ¥

Y Teh IRETdiehl ded gl oot # F Fia-3

e 87

1. I 0<A<pug d HdAR d&s FHI AT
e cardt (u—2) gl

2. I 0<A<pug d AR F&Ts FHI AT
Sl Tarar (A — p)gl

3. I 0<A<ug d FAR @a8 T AT
geol SR g

4, A0 < pu < Ag d HAR a8 H AT
geol SR g
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