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77 OMR R 9% G99 & 99970 319 5901 Hidcid Gty of of 9% &/
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HIT \PART 'A’

ARIE o @oar fr A Hr TUr 7@ TR
H O e A B fear st @ ot ar
& R # o ar, “Aeg AT & 3T
qggm%mg&rr g’ | PIA-TT TIHT AT?

1. X 2. bl
3. 471X

“The clue is hiddér in thisPstatemient read
the note handé@™o Sherlock By Moriarty,.whe
hid the stoléf'treasure in gne of theltenpillars.
Which pillar is;it?

1. X 2. 1l

3. An 4. IX

A B WEATYeRl HI la EINSSET  hAL:
Heas, fech @em dame A Ao & &
B WEIYE 39 H U Fad el &
Faneear # emfder gul 21 WTEATh  HEES
TIEST v el TasST & qur 30 Jdees
wamsst A emfdet gUl fooelr qur B
oSSy A RrfAe @7 arel wreATIeRl v gel
e a7 &

18

24
26

SR Gl @ Il Gl Sl ST
GET

B XD

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. #Each, professor,of the group
attended éxaetly™Wvo rieetings. " 2prefessors
attended Mumbai meeting, 27 attended™Delhi
meeting and 30Wattended Chennai mmeeting.
How many of thematt€mded both the €hiefinai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

AT foh oY arar & ek, 9T feee &
IR & s o7 HT 9ridehar 0.1 g1 I
Ty afdd foar e favw 49R amar axar

g, oY oo IE & el 3°S% e ST dr

giffeRar gt
1. 1-(0.9)* 2. (1-0.9)*
3. 1-(1-0.9)* 4. (0.9)*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be“eaught.during at least one of the trips is:

le 1-(0.9)"* 2. (1-0.9)*

3 w-@-0.9)° 4. (0.9°

ol Y St WG B wew @ e S
an e gy & 9o aeeer fa feem
Siga & v 7 ¥ Fa o o Tarsit

$f sEIERar 27
1. 3
3. 5

=8
[op =Y

The minimum number of straight lines
required to cefifect th@wnine j@ints above
without lifting the pen or retracing is

1. 3 amwr

305 & 6

UHE SHES U & @O o deuT & ar A
X BEl AB M3 T g9 & Idg W &
w2 B FgATH oS 4T §?

1. V3 2. 1++2
3. 5 4. 3

Let A, B be the ends of the longest diagonal
of the unit cube. The length of the shortest
path from A to B along the surface is

1. V3 2. 1++2
3. V5 4, 3
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{EAT 31 T i AT His H forer Sy
ar 39 9&aT # fohdel gFed 3F g
1. e 2. O8
3. @ 4. 3S

How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. _SiX

3. Seven 47Eight

x-y TAdersh FAEe 9 Wrar T TH good
3¢ W ABRAT B, 3R x Tu y B w
aFarsyj e 8 &ifv 7 & St waar ®1 5§
Jea & &g & fTders §

1. J8, 7) 2.
34(-4,3.5) 4.

(-8,7)
(4, 3.5)

A cirCletdrawnrin thé x-y coordinatel plane
passes Jthrough’ thed@rigin and has chrdsiot
lengths™8 uriits andi@units on the x and iy axes;
respectivelylf Thelé@ordinates of its centrelare
1T 2. (-8,7)
3.m(-4, 35) 4. (4,35)

oy 7 ol 3R UH T & e dU EeN
Uh-Ueh Jod SITal 3T §| STEd Jod & ST
3R JaR e & el T IHeoTc =T g

1. V2 . 2
3. 22 4. ~ 32

There is an innéf€itcle and an outer circle
around a square. \Whatsis the ratio of the'drea
of the outer circle to thatefithe inner Circle?

~_
1. V2 2. 2
3. 2V2 4. J3/2

4

9.

10.

10;

11.

11l

T AT & U &7 <aF 38 & PR &
SO T 20% Bler gl Fema & 3ml Sas
d% gg W ’Im ar g Freoma & @ren

AT T Y AT § 3] &
V10 -9 10-9

1. 2.
V9 -+8 9-8
102 — 92 103 - 93
3. 4, —
9-8 93 —g3

Tihe_base diamfieter of a glass is 20% smaller
than, thewdiameteriat. the rim. The glass is
filled t6 halfrthe heightiyThe ratio of empty to
filled volume ofithe glassiis

1 V10.=./9 5 10-9
T \o-%8 ’ 9-8
102 — 92 o3 — 93
3. 4,
9-8 985 83

U ghfedr S & W IgeeN 9Y W
JART ST TET gl 9 & ded e 10eh
&, @2 afRat & T F7 wroen wh Aex T
& & & ufeat ganr ol gt & siaw §
1. "0 T

3. i Pm

A wheel barrowiwith unit spacing#between its
Wheels is pushedi@long a sémi-circular path of
mean radius A0F The differencal between
distanees._covered by the innér~andiouter
wheels s

1.0 24
3. 4

10
21

fe d =13, =1 3ede, aar gF 1393
" &, @ T J& & Silaar 38 &2
(109 A= Tx o HIOT)

17 cos d < cos r <eos g
2. cosr<cosg<cosd
3L%cos r < cos d <ieos g
4} ™Cos g <.os @< cos r

Write d =1 degree, r = 1 radianand g =1
grad. Then which of the following is true?
(100 grad = a right angle)
cosd <cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4, cosg<cosd<cosr

=
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12.

12.

18.

13.

14.
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Teh fashdl 9cdeh 100 39T %I Hed drell
ISt & @Tel 8RSl § 9gel 3716 FQledl &
faha Heg 3w @ Sdr §, du 9 &
IR FQA A T & S ¥ T F R H
fasa Hoa dedl 3G HE HOIMET Tl &
TN R aEgt f e @ g AR
a6 AT F Hd H 20% FATHT Gial § & gy
3G FEIAT 7 AT ol & B2

1. 122 2. M4
3. 150 41™.160

A vendorgSells artiéles having ag€@st™price of
Rs.1004€dch. sHe™sells these™articles at a
premilim price duking fiFst eight months, and
at ai§ale priceffWhichlis half of the premium
priCeé, duringwiextifour months. He makes a
net profits0f 20% at thegendmofuthe year.
Assuming thatiequal simbers of articlesiare
§old_eaehs mgnth, wihat is the premiuff price
of the™article?

1. F122 2.
3. gy 4.

144
160

FUa W g 1 Wer R e &
ThATT adleT &

1. sl Ggl =Er 8 |ehll

2. F9® U & YPR & TIT H TG 8
8. UH ¥ 3= Tyl & & & wenar §
Rl S T o @ 6 we &

The statement: “ The father of my son is the

onlygehil dief*yaur parents”

1. camneverbe tiue

2. is true.in anly,ohe type'afirelation

3. can beitiue for mare than onetypesof
relations

4. can be true@nly.in a polygamous family

Th HHAC P FAITHA Tl § SH RE
el I MARTRAT &, & FS SO ielr
e Pe| T A hEH AT WIT &2

1. wsHaT (6-gon)

2. 3T & (8-gon)

5

14.

15.

15.

3. G2 T (10-gon)
4. careRI¥ST (12-gon)

One is required to tile a plane with congruent

regular polygons.  With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon

3... 10-gon 4. 12-gon

SIS I & Wl godl @l S YhR QT
T g, S 6 s & el @ v FHsS
DT s &

& g & 3eT 50 fogsit & Ao
AR SiIcT &1 @t wora Weg-garell & &
&1 ¥ @ B ST 39 HehR &I

Three circles of equal diameters are placed
Such-thatstheir centresimake amequilateral
triangle"ss in the figure

Neers LH

Within each circle, 50 points are randomly
scattered. The frequency distribution of
distances between all possible pairs of points
will look as
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16.

16}

17.

17.

18.
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HRd & 3wiRda® ycell A FRER wa

WAT-AS & Hedl & YAud &l 3H &

TsEreol @ g Tond o & 8F &ehar £7

1. g &R waca AT & 8 &7 gl

2. AT T Bei FH1 AT T IheT|

3. m3 & T g@ ekl @ & 3
arar & el

& el Gror SIS & FaA J ot @
el RO &

Mestsindianitropieal fruit trees produce frdits

in April-May. Thelbest possible explanati@n

forthis is

1 ®septimlin wateravailability for fruit
predugtion.

2.Lsthe:heatlallovisiquicker ripening of fruit!

3. #afimalSthave n@w@ther source of food in
summers

4. thesmpending monsoOn Provides
optimum ¢éBhditions for propagation:

T Boclel GaIGUdeh, (12:g0n) & faspoll &Y

e g
1. 66 2% 54
3. 55 4760

The number™@f.. diagonals of a convex

deodecagon (12-gon)sis
1. 66 2. 54
3. 55 4. 60

AT, aiTer AT 8Y W@T & SHAA: did S99 Jar
AT A F Fr o fBew F S G oA
™ S &, & Bss & 3R A @ @

fAeeT 811 T A & TR TR g7
1. 1 2. 2
3. 3 4. 4

18.

19.

s}

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2

3. 3 4, 4

FE ardel P
e & I &
a @ H '@
T g § @ &
g @ 8 «
| & @ & @

fyeafat & e & aa g

g et & s e §
waTaee TaEaret &g Aay Ao

B HALAT A gl A [TETAT A
& e @ear gl

(IR -

Decode

I mrrr—Q
zZmg=om
—rr—wz
Rm=wnwo -
WOV TOTrrrwm
mrrew>JdHA
wHzZmoC

1. GENT STUDENTS CAUSE LITTLE
HEART..BURNS

2. STUDENTS#ARE ANTELLIGENT
BUT PROBEEMAISITNOTASOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BYSANY STWBENT

47 THIS PROBEEM 4SFSOLVABLE BY
INTELLIGENT.4SFUDENTS

20. oM9dT &AW §
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20. The missing number is

HIL \WPART B!

21.

211

22.

Am 5 A, Swfa 2@ Te aredfas 3 x 4
JEYg &) A A'A T ST B, Stel AA &
TRad @ Afése wwar &

1. 3-8 2

2. Sih-oIhi8

3. Slh-dran

4, 3fer @ 3R 2 T MaRIehel: 2 =gl

LetsAibe aireal 35 matrix of rank 2. Then
therank of A A, vWhere A denotes the
transpose Ajls:

1. exagtly 2

2, exactly.3

35, exactly™

4. at most 2 but not necessarily 2

cfadidT & @v) = v'aw W T, gl

A=

0. 0
0 "0 _
o U = (X, Y,20w)
1 0

1 10
0 &
0.0
0 ™0

3Tegg P & [T xy +z° = Q(Pv) &
3. foRdll SgcaoliT 4 x 4 aredfas
3TeYg P & forT xy + y% + 22 = Q(Pv) &l

4. TRET YHIUNT 4 x 4 TEATAH TYE P &

T x2 + y2 — 2w = Q(Pv) &I

22.

23.

23!

24,

24,

Consider the quadratic form Q (v) = vtAv,
where

1 0 0 O
101 0 O .
A— 0 0 0 1 ,V—(x,y,Z,W)
0 01 0
Then

1. Q hasrank 3.

20 ;. + z2 = Q(Pv) for some invertible
47%"lreal matrix P.

3 xy + v? 22 = Q(Pv) for some
invertible 4 x4ireal matrix P.

4. x? # 3% =7w = Q(Bw) for some
invertible 4 % 4 real matrix P.

AT & S B Gl ST HEABN p &
woeaa # Afee Fvan g, f9e aonnt §

& 3megg
91 81 ©
[29 31 o]
79 23m59
w87 Ly F g b
1. SERBL} 2. S=H31,59%
3. S="{73159} 4 S3d g

Let S denote theisetiof all the prime™iumpers
p.with the propédftyithat thelifhatrix

91 31 O
2931 0
79 T23"59
has an inverse in the figld Z/pZ' Then

o gl ) 214 = §81, 59}
3. S={7,13,59} 4. S igiinfinite

Tie) A T 5 x5 aiaide Mg, IHRA 15
& @ g, & g 2 9ur 3 A&
mmm%,mmagmz
% @AY, aF AF @ROIF 3Hb AT g

o0 2. 24
3120 4, 180
If A isab5 x5 real matrix with trace 15 and

if 2 and 3 are eigenvalues of A, each with
algebraic multiplicity 2, then the determinant
of A'is equal to

1.0 2. 24

3. 120 4. 180
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25.

25.

26.

26.

27.
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el ot qoiie n & v 7 f& aredfas

T FeFd, FE <n &F Th W x # sgual

T FgARe Fr P, AfGse &AT &1 T(p(x) =

p(®) & IRANT AT T: P, »P, W faari|

ar

1. T ¥@e FreRor § aur fam akex
(T)=5 &l

2. TUH I@F TR § &7 for7 g
M=3 %l

3. Tus & §ORor § awr fdq oRax
Mm=2%l

4. T v ¥@s Siawor @8t g

Fofia positive: intéger n, let P, denote the

VEector spaeeiof palynomials in_one variable x

with r€al coeffi€ients and™ Wit degiee = n.

Consider_thefimap WFP, —P, definedTby

T(p(Yi= p(x’). Them

1. Teis.a lingar transformation and dim
range(T)F 5,

2. TYisa linear transformation and dim
range(T) = 3!

3.1 Tis.a lifear fransformation and dim
range(T) = 2]

4.| Tiis.notfa lineartransformation.

Ay & AR >R @& & SR Hddd:
BraderaTy wee g, f(0)=f.(1) = f'(0)=0 &
|RI| &l

19" e Hold gl

2. 1"(0) T Bl

3. fREI xe(0f1) F T F"(pg.=0 |

4. f el wod Aer gl

Let f: R — R b&s@itwice continuously
differentiable functionjwith
f(0)=f(1) = f'(0) = 0.”Then

1. f"isthe zero function.

2. 1"(0)is zero.

3. f"(x) =0 for some xe(0, 1).

4. f" never vanishes.

A 6 A= 1,Tdh nxn3Tegg ¢ dfer A% =A
¢ STEl, 1, e n &7 dcadwH 3y gl e
®YAT H A Hl-aT LT AE 82

8

217.

28.

28.

291

29.

1 (l,=Ay¥=1,-A

2. RG  (A) =T (A).

3. STt (A) + Sf (I, —A) =n.

4 AF FATEIOR AT 1 F FHAA E

Let A = I, be an n x n matrix such that A? = A,
where |, is the identity matrix of order n.
Which of the following statements is false?

1. (I, —A)%=1,-A.

20 Trace (AY=IRank (A).

3., Rank™(A) + Ranki(l, —A) = n.

4 Theleigenvalues of Alare each equal to 1.

A R A RFT UE Wgd W g
A+0,A=R | ar A¥

1. A & 3R & o gl

2. Ueh IV EHNE E

3. W Hed HHeEy

4 &g =1 B

L&t Albe.a closed subset ofl R, "A*%'0, A% R.
ThenATiS

1. the closureiofithe interiofof Al

2. acountableset!

3. a compact sét

4. not open.

A & fuf0) ) - [0, ©) TF H@dd B gl

T & @ Fia-ar w8 B

17 xoe[0] ) &, dTfeh [fifXo) = Xo B

2. fREY M0 & AT I el xe0, «) &
T f(x) < MIE, av %o ef, ©) I 37T &
oF fol= X, BH

3. @ f ¥ wn fagd &g g, ar sEn
3fefacg gl Enfgd

& £ w1 @gd B w1 & o o 98
(0, ) B BFTFATT 8T &

Let f: [0, o) — [0, ) be a continuous
function. Which of the following is correct?
1. There is Xo€[0, o) such that f(Xo) = Xo.

2. Iff(x) <M for all xe[0, «) for some M > 0,

then there exists X, [0, o) such that f(Xq) = Xo.

3. If f has a fixed point, then it must be unique.
4. fdoes not have a fixed point unless it is
differentiable on (0, )

PYQ December 2015 - 7



30.

30.

31.

31.

32.
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. 1 1 1
e ﬁ(ﬁwz*ﬁwa*"'

1
+\/%+m>

g

1. V2 2. %

3.V2+1 bos o

1 1 1

lim — - F oo
n*wx/ﬁ<\/§+\/1 V4 # 6

» ! )

N2d # V2n + 2

is
1|2 % 53
3 V21 4. 7%;

(x,y) #%0,0) TFA [x, y) R’ & fov, AT &
6= gixy) T Bigfedd dEdias & §
afe —reH<ax T (X, y) = (r cosé, r sirié)
g, s r={24y? & o dRufAd
et

0:R%\{(OM0)} > R

1. Hadho-d gl

2. e T BaFHorer wiet o

8 URed, B 8ed A ¢

4@ o aReg, 7 69 &l

For (x, y) eR*Mith (x, y) = (0)0), let &+ @
(x,y) be'the unique feal numbgmsuch that -z
< 0 < zandu(x, y) =Xr cosd, r sinymwhere
r = /x? + y2ikhen the resulting functiofi
:R%\{(0, 0)} - Rumis

1. differentiable.

2. continuous, but not differentiable.

3. bounded, but not continuous.

4. neither bounded, nor continuous.

A & S5, =
e &2
1.Wn213¥ﬁ‘052n2§%|

2.5, TH UREg AHTHA g

L1 e F

9

32.

3.3 n->oo g, d |S;n— Syn-a| -0 B
4. F oo A 21 F

LetS, =
true?
1. Sn > %for every n > 1.

"_1% Which of the following is

208, .is a bounded sequence.
3. |Syn =W ym=a| - 0asSn — oo.
4

S,
.;"—>1a5n—>oo.

33.

33!

34.

34,

33.

GHIPIOT (x; +%5 & x3) (v &y, B3 +ys) =
15 & AU & quifeR golf #F For FEar
&?
1 2.7

3.3 4. 4
WhatliSithe total number dfipositive integér
solutionsitorthe.equation

(x1 + x, P53 (g + v, HI; +3) = 15?
1.1 20 2

kL 3 4 4

A= {ZE(C|298=1H%]TWO<YL<

98 & faT 2z = 1 } Y TS Fam &2
1. 0. 2 17
3. 42. 4. 49.

What.is the cardinality, ofitheset
{ZE(C|Z98 =" and z™ # foflahy 0 < n <

98 }2
| i 2. 12.
3. 42. 4. 49,

Wx3=y2=(xy)2=1§$ﬁm€fx,y
GERI Sfed U HHg G ¥l G H A §

1. 4. 2. 6.
3. 8. 4 12.

A group G is generated by the elements x, y
with the relations

x3 = y? = (xy)? = 1. The order of G is
1. 4. 2. 6.

3. 8. 4 12.
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36.

36.

37.

37|

38.

38.
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10

A & R U giFAST wid ¢ dlfes R T

817 78 &1 O §gUe g R[X] gARM

1. T IfFIST i g 39
PIECER RIS I I
TUTSATAS Wi #ET &

4. T A qUTEsa Wi eT ol

Let R be a Euclidéan domainisuch that R is
not a field. JBen thespdlyporfial ring R [XI] 48
always

1. a Edclideardomain.

2. ajprincipal.idéal demain, but not a

EUclidear'domain! 30,

3% unigug. factarization domain, but not a
principal idgalrdomains
4. net@uniquefacterization domaim:

s & O Sla-an, Q W x'2 -1 &7 Th

1

2. .

3w = x2 B 1.

4, x5 = x*#x3 = +x — 1.

Whiehwgf the folloWimg.is an irreducihlg

factomof x2 & 1 over @ 2
1. x8 .

Loxt 1. 40.

2
MWMxPe=xl 41
AN’ wx® T x° e

aﬁﬂmzﬁﬁmmmwﬁmﬁl

f(2) = TrReanlOghi 2" mg(2) = Ve

I r RPAW [ TAT g Fr FATROT ﬁsur&
g dr

1.r=0R=1. yo
3.r=1,R = oo. 4.

Consider the following power series in the
complex variable z :

f@) = Sinlognz", g(z) =
Z;’;l% z"™. If r, R are the radii of
convergence of f and g respectively, then

40:

1. r=0R
3.r=1R

1
= 00,

. A & a,b,c,de RE afd ad — bc > 08l

AR TR T ,04(2) = o0 X R
IRHATST Y T

={zeC:Im(z) >0}, H_={zeC:Im(z) <0},
Ry=f{zeC:Re(z) >0}, R_={zeC: Re(z) <0}

an, T, peq BQRAET AT §
W H, & H, I
2. H, PH_ =]
3 R, B R, I
4. R, PIR_IT|

Leta, b, c,d e R'B@suchrthat! ad =bc > 0.
Considerthe-MobidSiransformation
Tapera(2) = —ug.  DEING

={zeC: Inifz) >0}, H_={z c O
Im(z) < 0},

= f{zec C: Re(z) > 0}BR_
Re(z) &n0}.
Then, T, j =qiMaPS
1. H, toH,.
2. H, toH_.
BIkR, toR,.
LR ito- R _.

= fiflc CH

wituids @At ¥ & w Suugeay &
o, = 5 A @fesc @wal § ®@qeaa A
TUTX\ A F 3 G Gelg Tconi & FiFATT
W X A NS Ted § (31U FaRor
TFed g) A 4K & v

1Aqi3?r% 2.
3.4 GEg ¥ 4. A

-,
1]
>y

For a subset A" of the topological space X, let
ANderote the union of the set A and all those
connected components of X \ A which are
relatively compact in X (i.e., the closure is
compact). Then for every A € X,

1. Ais compact. 2.
3. A is connected. 4.

}) })
Il
>y
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41.

41.

42.

42.

43.

R’H @G & dF W 99N,

&= av,v(0) = ((1)),t> 0STET A=
o e ro-(i)aa

1. t>0 & AT y,(t) T ylt) Triese atiara §1
2. t>1 F AT y, (1) F&AT y,(t) THAReSe aeie T §l
3. t>0 & T yy(t) TUT y,(t) THfese s gl
4. t>1 & [T yy(t) AT yo(t) TchieSe BTHATT &

Consider thessystém ofiODE in

R% 2 = A¥,7(0) & ((1)),t> 0

fihered A = [_(} _11] and

iy, (@&
Y(t) 2 (yz : t)) . AN

1. wa(t) and y.(t)¥ar€ monotonically increaSing
fort > 0

2. yaft) and y,(t)sare monotonically increaSing
for t >

3. Y (t) arid y.(t)'@areinonotonically decredsing
for t > O

4. yi(thand y.(t) aréimenotonically dg€fedsing
fort> 1.

RIT IELH. y'(x) = £(y(») WX o IRy
f W TF W § |27 y ueh fawer wore, ot
1. —y (-x) &Y U g B

2. y(—x) ¢ vF B T

3. —y (x) ® v g Bl

4. y(X)y(-x) & TH g &

Consider the ODE 0 R y'(x) = f(w (D)
If £is an even function afid g is.an odd
function, then

1. —y (-=x) is also a solution.

2. y (—x) is also a solution.

3. —y (x) is also a solution.

4. y (X) y (=x) is also a solution.

31.37.49.
a%u %u | 9%u _
d0x2 dxdy ay?

11

43.

44,

44,

45,

1. &1 TF & AT gaATH B

2. T U [AAY THH &, S xJdqr y &
&+ g

3 & faY HAHS §, S xJAry A
Teh gfaeTd ague B

4. % TH ¥ 30F /AT gETHT

The PDE
a%u 0%u 8%u
ax2 aaay T oy has

. only 6n€ partieular intégral.

2 alpasticularintegral whiGhsis linear in x and y.

3. a particular integral whichiisia quadratic
polynomialiin x and y.

4. more than onelparticular;integral.

IR AR HeT EHEET
Jdu ou
(x—y)a+(y—x—u)£=u,
u(@0) = 1, FT & STPT AT FIA &
1 et + (v — x =) =20,
w () + (v — x su) =00,

2.
3 ui(x—y+u) = (x +y fm) =0.
4, u?(y —x +u) # (x + y 1) =+0.

Phe solution offth€ initial #@lue,problemi

( )6u+( )au_
X yax y—x uay—u,

u(x,0) =1, satisfies

1L wl(x =y y) ¥ (o= —u) = 0.
2.0u(x + y 4 + (ye» —m) = 0.
30U (el + u) — (Bt yasu) = 0.
i’y —x+u) = (x = u) = 0.

BEHE
Hy0) =, L& +y7 — 2ysinx)dx,
@ B oA ¥, o5 HRT o d0 ¢, H

Y

1. y=Ce® + Ce™®* + %sinx.
2. y=Ce*+Ce™+ %sinx.
. y=Ce*+Ce™— %sinx.

4, y=Ce?* + Cre ™ + %cosx.

PYQ December 2015 - 10



45.

46.

46.

47.

47.

48.

48.
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The functional

I(y(x)) = f:(yz +y’% — 2ysinx)dx,

has the following extremal with ¢; and c, as
arbitrary constants.

1. y=Ce?*+ Cre ™ + %sinx.
2. y=Cie*+Cre™ +%sinx.
3. y=Ce¥+Ce™ —%sinx.

4, y = Cie®* +.6,e7% +%cosx.

JrecT ARG HHIARET ¢ (1) =% +
A[7 @ls)ds T T € R(x, t, 1) &

1. el(x+t) 2. eA(x—t)

34 Ae(x+t) 4. eAxt

The resolventikerngliR(X, t, 1) for the
Volierraiintggral gguation

o(x) =x £ Af;qo(s)ds, is
1 edlr+t) 9 pAlx-1)

3. he+0) 4. et

acR & ®Iv 7 B f(x) = ax + 100 &1 &
ORI X f(x) ARO TAT x,=0 & f@C
FFaRa gt § o9 &

1 a
Jla

D
D
Al
=

5.
0.1t

Let f(x) = ax #7100 fof acR. Then the
iteration X,.; =if(x,) for n =0 and x, =0
convergéesifier
1. a=5.

3. a=0.1.

T
10.

2. a
4. a
oy Rufa afger 21 7 =e2k arer For I
I 51— 2j + 3k F FaT ¢ 3egH & G

ol T TeITET §
1. 1+ 16f + 9k 2. —-i—-16j— 9k
3. i+16f — 9k 4. 1—16j+ 9%k

A force 51— 2j + 3k acts on a particle with
position vector 2i+j— 2k. The torque of
the force about the origin is

12

1. i+ 16j + 9k 2.
3. 1+16j — 9k 4,

—i—16j — 9k
i—16§+ 9%k

49.

49!

50.

N Sl B7 Teh FHTUY, AW Igicadl fi,
B~ 5, & @& afs I, fi=N &, k Fe
HAT X1, X, -, X T GROMTAT g3 rfaRerd
k DIETOT, F&IOT WedP Xy, Xp,---, X TN IROTHAT
g3, s qRAfC (F9T) ST, 3MATT N+
@I, & UETOT ¥ BiIgfcd Mtd & @Y
1. 7T ATEY 3TERyha: Fe ATYd &
A T 30 FA L
2. @ ACYST BT Hel HiTddl &
AT I1 399 3RS B
38 T YIROT 3TaRTehl: BT TEROT &
HHA G 309 A gl
4. maga*ngquqoa?mﬁﬁl

A set of N obsefvations resulted in k*distifct
values Xi, Xp,---, XWith respective

frequencies f,, fa,—, f, so that Y., f; =/N.
Anotheér Kobservations restltedkir
observations Xi, Xo,---, Xgd'once"each, so'that

the modified (new) sample of size N+Kk" has

observation xjiwithiffequency™f + 1

1. The new mean is necessarily less than or
equal to the original mean.

2. TheaéWrmediamiShecessdrily more than or
ggual to the owiginal median.

3. The new variance is;necessarily less than or
ggual to the origifi@Fvariance.

4.1 The new mod@Wwill be same as the original
modes:

T 3&RI, A, B,C,D,EQYT F & IAcTooshd:
T 37ER G FATA & A1 FA ST &1 A
I 3R F 2qeg BAD T Qg CAD dT TTT
FT Gohel &7 TITASHAT T 7
1. — 2.

216

6
3 T2 4.

3

216
12

216
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50.

51.

ol

52.

52.
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From the six letters A, B, C, D, E and F, three
letters are chosen at random with replacement.
What is the probability that either the word
BAD or the word CAD can be formed from the

chosen letters?

1 3

1. — 2. —
216 216
6 12
3. — 4, —
216 216

A fF XTF Ix8® s g S 0 & 3§

gAfAT g1 A @ X &1 g9 §ca wod F

gl o Ul A § Fe-ar gam w= e

&2

1. FOQEF F(—=x).= 193 xeR & favU]

2. Bfx) — B(—x)%= 0 @@ xecR & fau|

3AF(X)# P(-x) 2+ P(X.=x) &l xeR &
form

4. F(x) FF(=x)=-P(X=—=x) @efr xeR &
ol

Let X;be a randomvariable which is symmetric
about™0” et F besthe cumulative distribution
function aof X.TWhich of the following
statements isialwaysitrue?

1. E(x) ¥ F(-x) = 1 forall xe R.

2. F(X) —F(—)= 0 for all'Xe R

B F(X)+ F(—x)FL + P(X = x) for all xeR.

AN EX)E B(—x) =11 — P(X = —x)Tforall xe R

A @& V), Y% & Tadd aefoe W g S A
—1 T B, Fede Widddl - % 6 oE gl
IRATT &Y T
Xi= Yy, Xo = Yo, Mg =XoXy, -, Xo= Xog Xy o, FISI3
& o) ar

1

1. P(Xg = 1,X9 = 1,X10 = _1) = Z

2. PXg=1,X=1,X;0=1) =1
3. P(Xg = 1,Xg = 1, X, = —1) =%
4 P(Xg=1,Xg=1,X;0=1) =+

Let Yy, Y, be two independent random
variables taking values —1 and +1 with

probability % each. Define

13

53.

53!

54.

o4

55.

X1 = Y1, X2 = Yo, Xa = Xo Xa, o+, Xn = Xot Xn—2
forn = 3. Then

1 P(Xg=1,X=1,X;0=—1) =1
2. P(Xg=1X=1X;0=1) =1
3. P(Xg=1,X,=1,X;0=—1) =3
4 PXg=1,Xg=1X;p=1) ==

co |

" 6 X'sEaad aefeos @ § aife X/'s,
08 @€ TafAaa § |er wwror (X) =2i-1,i>1
& fow | &

lim P (X, ¥X, ¥ ---+%, >nlogn)
n-oe

1. o1 3f&dca &@ar &l
3. 1% gA gl

2. 15 & AT gl
AM0 F HAT Tl

Let XiI'S be independer tifandom™Vari ablés such
that X, s are symmétric algout Qi&nd Varl (X,) =
2i—Iyfori > 1. Then,

lim P (X, + X, + - ¥, >mwlogh)

n—-oco
1. doesTiotExist: 2. equals 2.
3. equals 1. 4, eguals 0.

AR BB Xy, X, Xo UHTATA |(6, 567, 0> 0F
e Ao Uidesl o GReTRE wY
X<l) - min {X_]_, X21"'1 Xn} a-zn

Xgy=maxafXy, Xo,-++, X} B 0¥ =
Haifdan st &

1 A 2. X

31 X 4. %

et X, Xp,---, Xwhé"a random sample from
uniform (6, 56), 6 >0 Define Xy = min {X,

Xa,~+, Xa} and XKy = max {X;, Xa---, Xo}.
Maximumillikelihood estimator of &is

= X0 2. Xeny

3. X 4. 20

Hy: X~ SETHeE, AT 0 @1 TE0T ~ & 1Y,
AT Hy: X~ el (0, 1) odetor ) faam| at
Ho® H, & Ta&vg adieTor & foT eerdas
AT o 9eToT
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56.
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1. T ’¥dcd =Tar gl

2. afe gar | I X >c, &, S8 o,
& QEOT AT o FT E, ar & Ho @
AR AT B

3. afe gur A I x| <c &, el ¢, 0T &
T O&TUT ITATT o T &, aF & Ho&r
IEAHPR FAT

4. gfe TAT AT I |X|S € X > C5 &, ST&T
C, dUTC; U ¢ TR §Je70r 38 o @ g,
ar & H, 3R e &l

Considerithe problémeftesting Ho: X~ Normal
with mean 0 and variance% against Hy: X~
Cauéhy (044). "Thengfor testing Hy against Hy,
thelimostpoviierfulSize o test
litoesihotexist
27 rejeets Ho ifiand onlygif |x| > ¢, where clis
suchithat thetestfisiof size a.
3. réjects Hylif andonly if |x| < c; where cJlis
such.thatithe téstiis of size a.
4. rejetts Hilif afd@nly if x| < c, or
IXES cs, €4 < csMhere ¢, and cs are suchlthat
the-test isiof sizel e.

A & OX, X, Xy dUT X, Togdd @R

HIWTARTT: S§fed Tefkeos R & @R @9

BICT 4 @A WRERUT 2 TEd GEEET §H 5

| A p g ded ST g, HiEd 0

qW TR ;& W, o e & & Sl

e B2

1. 94 St HIFHA 94 @ gl

2. Xy, Xo, X TAT Xy & B ST B 4 FT 9T
agw%ﬂTlX|

3. Xy, Xo, X AT X & & Sy 9 st UT
ﬂ%ﬂﬂ%ﬂTlxl

4. Xy, Xp, X3 AT X, & fGT ST W y&hl 9

4 2

4

Let Xi, X, Xz and X, be independent and
identically distributed random variables with
common distribution normal with mean « and
variance 2. If the prior distribution of x is

14

57.

5!

58.

normal with mean 0 and variance

which of the following is true?
1. The prior distribution is not a conjugate
prior.
2. Posterior mode of g given Xy, X,, Xz and X4
TicaXi
.

1 , then
2

is
3. Posterior median of x given X;, X;, Xz and
4y
X4fis 2—‘=1X‘.
4

4 TPasterior variance of x given Xy, X,, X; and
. 8 y\2
4 =11
Xu'ls (—4 ) .

AT F Wy, Y, Y, TU Y, TTE BT WIROT o7
o JagasTta JaTor §, fofeiel S
E(Y) =p+ po+ fao=E(Ya)i

E(Ys)=fi- L=EYN & & 73 &,

SEI B0, dUT B 3T wrae g IREINT Y
T ey = \/%(Y1—Y2)HQJT e = \%(Y;—Y‘,) | o
F O v 3AfFaa aw §

1 1
1. E(ef =e). B 5(312 + e2).

3. = (eZ +eB)! 2 e? el

6t Y4, Y,, Y; and Yafbe uncérrelated absefva-
tigfs with comni@AfUNknoWii variandé o°iand
expectations.given by

E(Y) =pi+ B+ B3 = E(V),

E(Ys)= 6o — o= E(Ya)

where f;,f4.-and f; argiinknowiparameters.

. 1

Define e; = N % EY,).and

ey = % (Y; &¥,). Afwnbiased@stimator of
2 -

o is

1 1
1. E(el2 —e?). 2. 5(612 + e?).

T %(elz+e22). 4. ef +e3.
8 3UUR T 3 Ufdpfdar J#d T Iefooh
T3 3ffeeder X faan dor A F " (i=
1,2, 3) 3UAR & YA & t, [AESe Far gl
fg o Ry 987oT & JIROT @ fAfese war
g, d AT Pt F§ 9 iT-ar a@r &
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=

(ty - t)/N2 T (t, - 2t, +t3)/V6

Fesdaq (Hh AATHAT 3ehelail (BLUE) &

TEROT TATT &

2. t,-t;% BLUEQTAT t, - 2t, +t; & BLUE
& 9T FEIEROT 26773 &l

3. ti—t, (i#]ij=12 3)% BLUE & J&IT
a3 &l

4. (t,- 2t, +t;) & BLUE & J&IUT o/6 gl

Consider a randa@mized blockidesigr™irivolving
3 treatmentssand 3 replicatesand let tzdenote
the effect afithe i rréatment (L=@P2;3). If &
denotesithe variancétof apf@bsServation, which
of theffollowing,statementsis true?

1. iFhe variarice of the"best linear unbiased

Estiraters, (BUWE) of (t; - t;)/V2

andl (#,= 24, + t;)/\6"areequall

27 ThescOVariance bétween the BLUEGf
t,=uty and'the/BEUE of t; - 2t, fait4lis
206713,

3. =Fhewariancelofithe BLUE of t—t;, (i =},
Li™=1,213) i§ &/3.

4. "The. vdfianceiofithe BLUE of
(t,=~ 28, + t3))iis o2/6.

Al TR nom Ifed 1 0 n-w gaHET Sewr
@ SEERUT Xl ¥ e mem @i
p( 0) AT TEROT -HETEOT 3MSYE V(+ Iy,
n"eIfe I TcHAEER 37Tedg) tl sEen SifcRed,
e [ A BIE n @ us @A 3TeTR B
oo Syt & & Fid-mm Ter &2

1. afe @2 73 #fg @v)2 =y & S &
&’Ag@%@'&%—ﬁmﬂm
T Bl

2. gfc U AT TG W2 =A §, o & x'dx Th
FEIT HIS-TI T F BWEOT  FA G
3. X'Ax T AT § p'Ap + tr(AV), 56l tn),
U 9T HICGg & IR@ Hl HAEGSC Har g
4. x'Ax FT AAT T HorT FHIS-JI dead,
TIGFAT HIC nF AT gl

15

59.

60.

60.

Let the nx 1 vector x follow an n-variate
normal distribution with mean vector pu(# 0)

and variance —covariance matrix V(# I, the

n" order identity matrix). Also, let A be a

symmetric matrix of order n. Which of the

following statements is true?

1. x'Ax follows a central chi-square
distribution if and only if (AV)? = AV

2.. x' Ax Tol@ws.a central chi-square
distribution ifafg.only if A2 = A.

37 Wile Medn.of x'AXN8 w'Au + tr(AV), where
tx() denotesfthe trace®ofia square matrix.

4. x"AsxfalwaySHas a@entraliehi-square
distributienswith n dégrees afifreedom.

AT Y@ e we w il
Max x, & gxz, R Gfaetl & e
Bx, + 3X, < 15
X1 +X%X <1
2X; + 5%, < 10.
Xg, Xo > 0.
qFEET
1. &1 F$ GHE B T ol
2. % 3eidd: 3 gSedd gd &I
3WERT Teh ISiAdg 5ScaH BT &
4181 U NIREE g ¢

Consider the following SineasPregramiming
Problem™Max x; + %xz subjéetto
5x,+3xp =615
— X1 + X <HI
2%, + Bxp €710.
X1, Xo > 0.
The problem
1. has no feasible sol@tion.
2.1has infinitelysmany optimal solutions.

37 has a.unigue optimal solution.
4=shasiarunbounded solution.
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HIT \PART 'C'

61.

61.

62.

62.

kZXky{’
tk=q ¥
oY) I8 o AfFAART Sl § %)) &
1. (=1,1) x (0,98) v,
3. (—1,1) x&F1) 4

(x,y) € R? & faT 4of lim

n—-oo

RSA(2H1)
Rx R

For (x, )€ RZ; Berisider thelseries
lim kle‘(yl
n—-oa k=0 |
CofVerges¥or (x, p)fin

W (=T X (@F60) 2
T AR )

. Them the series

Res(=111)
ROR

e Tt A @ Fi-9 Heq

1. ARt dRE A
(y 2) € REm x2+ y2 + 22 =1} |

2. g W
§(z15 2, 025) € @z % + 2,2 + 2,2 = 1}

3. it An, U0 WTFATTHT & F1el S
A, = {01} &1 n = 128Me.a fol o
ieafa Bl

4 Bt fiT e ateT e &
FfEafsaa WiEdfafl # (z € C:|Rez| < g}l

Which ofithe following sets areieempact?

1 {(x,y,2z) € R®: mx? + y? ¥2° Hgl}in
the Euclide@nlitepology.

2. {(21,25,23) € C3rmmy? + 2,2 + 23% E\WIN
the Euclidean topology~

3. [z, A, with product topology;Where
A, = {0,1} has discrete topology for
n=123..

4. {z € C:|Rez| < a}inthe Euclidean
topology for some fixed positive real
number a.

16

63.

63.

64.

64.

65.

A & £:(0,1) » RAAT g1 AT 5 Fafr

x,y €(0,1) & fow
If () = f@)| < |cosx — cosy| &I @F

1.(0,1) # 7 & H Th &g W f 3&dd Bl

2. (0,1) WX f | 51918 HeAd § W (0,1) W
THTAAT: Tdd =g |

8% (0pl) W f THTARIA: AT gl

4. lim,_,, F@@) &1 31&dca gl

Letf: (0,1) =R bé€ontinuous. Suppose that

lfix) —F@)| £%cos ¥ cos y| for all

X, yWENQ, 1) %Then,

1. f is diseentinuglis atleast™atione point in
(0,1).

2. f is continuotSieveryWhete on (0, 1) but
not uniformly coRtinuoyS©a (0,71).

3. fiistanifarmly continuoys on (0, T).

44 lim,._,, f (x)®eXists.

AW F f:R > R UH Badeed B g

TR supger |f'(x)| < co 8] &l

1 f Bl GReg A @ B GReg
3T W SRR w8

2. f TH FRM Segehd HI Th RRN FdHA
R gfaRfEd &ar g1

3 ff W MAERT 3fwA FI TH AR
3ThA W gfafaad s B

4% |f WehEHETAT: Tdd gl

Let f: R — Rdbe7a differentiablefunction

Suththat

supxer ' (x)| <o ¥fhen,

dal [ffmaps a bouridedisequénce to a
bounded sequénce,

2..'f maps a Cauchy#sequence to a
Cauchy segUéncCe.

3. f.mapsiarconvergent sequence to a
corvergent sequence.

4. f is uniformly continuous.

A F po(x) = apx? + byx fagrd Elg'q?\)f
& Teh 3T & ST @ n> 1 & AT aq,,
b, €R Bl A & 2, 2, f&fded AR
eI HEAT § dlfeh  limy,_q pp(d) AT
lim,_,e pp(A;) & AT g1 ar
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66.
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1. 1im, e pp(x) &7 3TEdca T x € R&
fow g1

2. limy,_0 p'y (x) &7 3TEAcT T x € R&
forw Bl

3. limy o, py (222) @1 AT LT F

4. limy, D', (M) T 3edca A6l ol

2

Let p,(x) = a,x? &, x be a sequeficelof
quadratic polynemials wherél a,, b,, €R for
alln > 1. Letl 1, A Beddistinct nonzeroireal
numbers.48Uch that im,,., ., p, (@g)"and
lim,,_, g0 P, (A1 )¥EXISE " Theri

1. liM,,_, o B (x)exisisifor all x € R .

2. i, o 0, (x)EXiSts forall x € R.

3 lim,, 0 P, (/1"”1

) does:notwexist.

4 limy,ee p'n (%) does not exist

aer B sic R2 BReTRT §

S={(m+ ﬁ,n+ﬁ):m,n,p,qez} &l
a,

1. R?2 W § afeEa g

2. s &% diEr SG3H w1 THTaT ¢ aen
{{(wdn)Tm,n €ZH|

3. S° Heg § Wi 9y Heg e B

M S° Uy Hag gl

Let Suc "R? e defifigd, by
S={ (m + ﬁ,n+ﬁ) :m,n,p,q €EZ}.
Then,
1. S is disCiete it R2.
2. The set of timit points of S is the set
{ (m,n): m, N M4}
3. S¢is connected butmetpath connected:
4. S€is path connected.

A fh fiR* > R? g

feoy) =@Bx+2y+y* + |xyl, 2x+3y+

x + |xyl) ¥ &= Srer g1 ar

1 (0,0) W f 3¥Hdd |

2. (0,0) W f Had &l G (0,0) W
3dFHAAT TRl |
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67.

68.

68.

69.

69.

3. (0,0) W f aheT gl
4. (0,0) W f Jahelld &, W dehelsl
Df (0,0) STchHUNT E|

Let f: R? - R? be given by the formula

flx,y)=0CBx+2y+y% + |xy|, 2x+

3y + x2 + |xy|).

Then,

1. f isdiscentinuous at (0,0).

2r f is.contintigis.at (0,0) but not
differentiable at (0;0).

3. f isdifférentiable at (0,0).

47 [fuis. differentiable.at (070) and the
derivative Df (0,0)%s invertible.

A fF A= {8y e"R? "x + 7 -1} &l

IRATRT & f: A SPR? SHF

f(x,y) - (1+z+y '1+§+y) QI Fﬁ

WA W f % ST HT B0l ofccl Hel
gl

24 W [ff 3idd: dshoiet &

3. f wahel gl

4. f(A) =R? |

Ret A = { (x,y)JEIR? : x|y # =1}
Define f: A - JR2r by

flx,y) = (= -

T+x+y ' 1+x+£9
1._the determinant of th&'Jacebiaf of [f
doesTiot vanish o A.
27 'f is infinitely differentiable on A.
3. f isone to onél
4 f(A) = R%

). Thei;

am & f:R? R?, Bod

f(r,0) = (rcos,FsinQ) g1 ar e g =&
R? & faga sqmgeat U # e & fag, U
% DB f T A F AT FAT 82
1 ="R?

2. U={(x,y) ER?:x>0,y>0}

3. U={(x,y) € R?*: x?2+ y?2 <1}

4. U={(x,y) e R?:x<—-1,y< -1}

Let f: R? > R? be the function

f(r,8) = (rcos@,rsinf). Then for which
of the open subsets U of R? given below, f
restricted to U admits an inverse?

PYQ December 2015 - 16



70.

70!

71.

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

1. U=R?

2. U={(x,y) ER?:x>0,y>0}

3. U={(x,y) € R?: x2+ y?2 <1}
4. U={(x,y) € R?:x<—-1,y< -1}
A f&F ¢ dAUT q U7 arEaids dEId gl
g ¢

B, ={x = (x1,%y, .cmiy,) € R"|x;? #ux,?
=+ x,? & d)
ar R W R Head: SNE dad wet f
& v @ & F dla-a adi &
1. fBa [fittx) dx = mef(x) £ dx
2, fBaf(tx) dx= thnaf(x) t dx
30 [ fREY)dt = [, f(x)dee, TS y € R"
& e
A, fen Flex)dR = [, f(x) t"dx.

Let £7and albe p@Sitive real numbers. Defifig
By = { B (Xgmp, ..., x;) € R™|x;?
B2 + -+ x,% < a?

Thenfor dfly corfipactly supported contindigus
fuRetioh fem R™ Whith of the followingdre
correct?

. fBaf(tx) dx = me Fle) ¢t dx
2 fBaf(tx) dx= thnaf(x) t dx
3 f fll@=F y)d% = [, file)dx, for

some y€_R".
4. [on fER)dE = f , f(x) " .

[0,00) W dEATdeR AT A Holedl {f,} &
el gl W AR geOel R @A
FUAT H F PA-Y T ¥
1. I [0,00) W {f,}, f R Wgad fHaRd
BT &, a limye, fy fu()dx = [ f(x)dx
2. I [0,00) T {f,}, f A ThAHTAA:
HfEaRa gar g, ar
liMpoeo fy fa()dx = [ f(x)dx B
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71.

2.

72.

73.

3. I [0,0) T {f,}, f A THAHAEA:
#fFERa & € @ [0,00) N £ Fad &

4. [0,00) R FAT Helall {f,} & Teh 3HeJshdl HI
IRAcT & a@fF {f,}, [0,00) R fah
THFAE: FHART &er § W
lim,,_, o f;o fu(x)dx # fomf(x)dx.

Cornsiderall.sequences {f,,} of real valued

centinuous fametions on [0, o). Identify which

of the follewingStatements are correct.

1,71 {f,.) gonvergesta f, pointwise on [0, ),
then lint,c, [ f ()= [” f(x)dx

2. If {f,heonvergestto [ ufifermly on [0, o),
then lim,, 4 f0°° fin l)dx = fooof(x)dx

3. If {f,} converges to £uniformily. on [0, ),
then f is contintiBus off [0} ).

4. There"existsiaiseytience of Tuntinddus
functions {f,Jon [Ofieo)STUch*that §if,,}
converges to fluniforly &n" [0, co)Bbut

lim,, fooofn(x)dx 1 fooof(x)dx.

A7 B R WV, n & GHE a1 SEE S
e & gl @ i v # v
p(x) = ap + a, o= + q,x™ & O,

(Ep)(x) = a, + By X + - H¥a x" GIART Wh
W&e w9icRu mv - v at oiemiRa w8l ar

1. T U&HET gl 2. T A=oEsS gl
8 [ SFSHHUTT T 4" FROTR T = +181

Let VV be the vector space of polynomials over
R;of «degree 4885 thanJor €qual” to n. For
p(x) = ag W@, x +.-a+a,x"0n V, define a
lineartranstformation 74V =W by (Tp)(x) =
@, ¥a,_1x + =%a,x"BFhen

1. T isoneto one. 2. T is onto.

8.L T isinvertible: 4. detT = +1.

A & 6,9 G, R? & & 3UFHdd §
JAT f:R?* > R2 U Bolel gl ar
L f71(G U G) = f1(G) V fH(G)
2. f_l(G1C) :(f_1(61))c
3. f(G1 N Gp) = f(Gy) N f(G2)
4. 71 G, 749 & 9T G, @gd g ar
Gi+ G, ={x+y:x€ G,y €G,}a ar

Hqd & o fagd|
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Let G; and G, be two subsets of R? and

f:R? - R2 be a function. Then,

L f71(G1V G) = fHG) U f7H(Gy)

2. f7HG) = (fFHG))°

3. f(G1 N G2) = f(Gy) N f(Gy)

4. If G, is open and G, is closed then
Gi+ G,={x+y:x€ G,y €G,}is
neither open nor closed.

A & R vV vw GRAT fodfm ofesi
AT &1 Al & 72 v v v HT
FUIROT § &fr I (42) = SHiamE® g1 ar,
1. fSe (12) = &)

2. 9RER (T%) = TR

3. 3f8¢ (7) n ¥R (@) = {0}).

4. 3 (T2) re GTEER (T2) = {0}.

lZet V bevaifinit€"dimensSional vectorspace
over RIFCet TaV —Zibe a linear
transformati@n suéhithat rank (T?2) =
rank (T). When,

1. Kefnel (T?) ZlRernel (T)

2. Ranyge (T?) EJRange (T)

3.4etriel (T) NPRange (T) = {0}.

4. Kernel (T?) M@Range (T?) = {0}.

Al @R CEN ATA B, nxn 37Tg @l @,

1. AB TUT BA S 3NTSTCIGION ATl i EHou
g gAEA g

2mTfe AB 21 BA F 31fRcAeTO A S
o A g o AB=BA ¢l

3. df& A™ &1 B1f¥cdca § df ABdUl BA
TAs gl

4. AB %1 Siifa g#tem BA $r Sa & &HT 2

Let 4 and B be mmxsn matrices over €=ILhen,

1. AB and BA alwaySihiave the same,Setfaf
eigenvalues.

2. If AB and BA have the same Setiof
eigenvalues then AB = BA.

3. If A=t exists then AB and BA are similar.

4. The rank of AB is always the same as the
rank of BA.

Al fh A Ush m xn arEdiden 3Tedg § aur
be R™ b=#08gl
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76.

7.

7.

1. Ax = b g8l areafash geil &1 Geeag
s feer gAfe gl

2.3 Ax=b H & g uddA v g, o
/1u+(1—/1)v3ﬂAx=b$rW6?~r%',
Fs i 1€ R & faw|

3. Ax=bF fFdr sy g gl udam v & AT
EhEld §9T Au+ (1 - DvdA Ax=b &
TH gT g BT a9, o9 0<A1<1 gl

4 G aH S n & Ax=b & 30F
T 5 vF g B

Let A™b&an m x nifréal matfix and b € R™

with b # 0.

1. The set of allifeal selutions of
Ax = b is a vector, space.

2. If wrand wmare two.solutions of Ax = b,
then Au + (1T5= 1) viis alse"a solutioh of
Ax = b forany A €MR.

3 For any two solutions uiand v=af
Ax:= b, the linear comBination
A= (k— A)v is also dSolutien of
Ax"=mBponly.when 0 <W <.

4. If rank Of ANS m, then A% = LHES at
most one solution.

H 5 A, CT W n x n B § arfd ¢

& gedieh YFEAR HiG A FT TH

3ifFcrerores afeer g1 &t

A S G TR AT HA B

2 A % G FTAAEIOI e fafdea g1

3T 1 € @ & fowm="1 § &1 |
niX 1 e 3TCHE o

4. A w, TAT my, HE: maﬁmagqa
vd Jifeass sgue @ e axa §
Xa = My %ﬂ

Let AFbE"an n x n matrix over C such that

BVery nonzero vector of C™ is an eigenvector

of A. Then

1. All eigenvalues of A are equal.

2. All eigenvalues of A are distinct.

3. A= Al forsomeA € C, where I isthe
n X n identity matrix.

4. If y, and m, denote the characteristic
polynomial and the minimal polynomial
respectively, then y, = my.
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20
! 2 2 1 210 80. Which of the following intervals contains an
/8. 3T A=10 2 -1|FAB=0 2 0 integer satisfying the following three
. 003 00 3 congruences:
W faEm| & ' x = 2(mod 5),x = 3(mod 7) and x =
1. IRFAT TEAT 8T Q W A JAT B TFAFT ¢l 4(mod 11).
2. R FET 8 @ W A B 2] L. [401,600] 2. [601,800]
3. A #1 e BT = B B 3. [801,1000] 4. [1001,1200]
4'“””"'3%@“;@3 i 8l. AT [ 6 FIT 60 T TF W Teg ¢l af
Sgae HAT ¢l WG ¥ & fles ST
W% 2.G% TR -3 8UEHE &
78. Consider thedfigtrices A= [0 2 —1] and 3.. G &1, Fifc 6 &I, U Efshe 39THE ¢l
oM 0 0 073 4, Gl @ TEfadd 3rada, &ife 2 &I, g
B = |0 2 0|™Chén
0 0 ™3 81. Let G be a simple.group®ofiordem60. Then
1. G has six Sylow=5 stbgroups
18 A and Brare similar over the field of 2. G has.four.Sylow=3 subgroups.
ratienal fiunbers Q. 3. GJhas a cyeliesubgroupiof.efder 6
2. A‘isidiggonalizableidver the field of 44 G has a uniytgielenignt of wfder 2.
ratiomal numbers @.
3. Brissthe d6rdameanonical form of A. 82. A= & A fQsmer go QIX]/(%®) F Afese
4. The mlnlma}l polynoml_al and the T & A
characteristi¢ipalynomial of A are the . .
Sae 1. AH &8s oo Tafada 3R aorsmeiorr g
2. AH AT T BEICY IUIeTTdel al

8. AU qUIhrd & &
WMA F f,g QX|H G, OTFA & fgg =0

¥ el fewr g wEen A® fommgH

79. ® F a, @2,-n} W 3 HFHAAA o @ gfafyet & B & & & f(0pg0) =0 ¥
e & Bicse & § e o S-Sl &l - ,
W Wt 1 AT Bl A 82. #ﬁte:l denote the quotient rind @[X]Z(X°).

%‘ e >0 2 - 1 1. There are exactly three distinct proper
. a5'=40 4. au =11 . .
ideals in 4.

79. Let a, Wdenoted the numbersef those 2. Th_ere is_ only @il prir_ne ¥l in A.
30 A’is an integral,domainy

permutations exon {1,2,:-:,n_} such that o is/a 4. Let £, g be in QX]Stch that £ - g = 0 in A.
product of exactlyitwo disjoint cyclesg=Lhen; Here f and gdeiote the image of f and

135250 2. 3,=14 respectiViely in A. Then f(0)-g(0) = 0.
3. a5 =40 ey 11 g resp y (0)-9(0)

88. Toieer fasmmer goral & § SiF-¥ &y ¥
1. F3[X]/(X?*+ X +1),5T&T F,, 33fagar &l
T IRfAT &7 &l

80. fwie=i diiei @AW i GHA Hial dlel
quiteh Y foaT 3ieRTell # & le-A1 AT

HATIST el &2 2. ZX]/(X-3)

x = 2(mod 5), x = 3(mod 7) and 3. QX]/(X*4+ X+1)

x = 4(mod 11). 5 . !

1. [401,600] 2. [601,800] 4. F[XI/(X*+ X +1), STl F, 2 el 1
3. [801,1000] 4. [1001,1200] T aRfAT &1 ¢l
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Which of the following quotient rings are

fields?

1. F4[X]/(X?+ X + 1), where F is the
finite field with 3 elements.

2. ZIX]/(X—-3)

3. QX]/X?+ X+ 1)

4, F,[X]/(X?+ X +1) where [, is the
finite field with 2 elements.

AT & w=cosi—g+ isini—g %’I
AT fFK = Q(w?) #T L =aQ(w) &I ai

1. [L: Q] =10 2N[BFK] =2
3. [K: Q] == 4. Ll

27

To’

Let K = Q(w?) anditet L = Q(w). Then
WL @ =10 2. fleiK] =2
3r [K=Q] =4 4. L=K

27 . .
Letm=cosﬁ+ i sin

foow 8- & @ 8F-ava o 282

1. Ush H#dd AES f:R — RF 3ifeaca §
difsh f(R) =@ &7l

2. Ush Tdd #TAmaE f:R — R 3fedca §
dreR f(R) =" gl

3. B&h Tad #AAEE f: R — R & 3ifedda §
TR f(R) = {(x;9) &R?: x? + y? =m} g¥

4. Weh Held EAT f:[oM] w [288] = {0,1}
T 3T gl

Which of the following statements is/are true?
1. There existsa continuous map f: R —-R
suchithat#f (R) = Q.
2. Thergexistsaeontinuousmap /: R — R
such that [fi(R) = Z.
3. There exiStSiacontinuous map f: R —
R? such that F{R) = {(x,y) €
R%:x% +y2 = 1}.
4. There exists a continuoUsimap
f:10,1]u [2,3] — {0, 1}.

C W ddd dFAY AT Geedl 1 afeer
gAe A A & C(C) Afse &ear &, aur
H(C) Tad d%e wear &1 afey gafse
H CC) H I HEC) H HA Teled f &

fow aur ¢ & el dga sudeeag K & fov
gRenia & &

Ifllx = SZI:Ing(Z)I-

@

1. Y% HEd K S C & T C(O) W |-lk
U ATS gl

2. gdh BB K S C & T HO W ||l
TF &AH gl

3. U BN 3@l IFd Ted K S C &
feT c(@ W |-k T@ &R B

4. S BReFd 3R g e K S C &
fT H(C) & ||-lx TR &R B

Let C(C)..denoteiithe #vegtor YSpace of
coptintious complex Waluéd functighs on C
andiH(C) denotel the Wector space afientire
fungtions. For &y fufigtion fin CC) or
H(€),. and for any compact stibset KWof C,
dafine

fllx = suplf (A.
ZeK

Then

1. ||llxis a normion C(C) far everycompact
K c C.

28 |||l is a normi@h H(C)for every
compact .KFE"C.

3. [Ilx s&norm on C(@)fforEVery caffipact
K < Cwith non-erpty int€tios.

4! ||-)lg is% norm on H{C) fopeyery @@mpact
K€ Cwith nopsemptysinterior;

. aﬂﬁﬂw‘rA={z€(C:%< |z|<2}wqm?r

flz) => R ¥l B & & Fla-avd w8

8?

1WA F Hed IWETTIA W THTAEA: f(z)
HI @iERd HAG TgUal {pn(2)} F
TS IThH HT e gl

2. A% Hgd 39Ageadl W THEAEAT: f(2)
FI Fleaswicd Fedrel IRAT  Felar
{2} , TaF FAdd C\4 H drdafsed
€, & Th IThA T IHdcd gl
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3. A% Hed IUUITIdl W THAAE: f(z)
1 Ffesdfed FAaT Tgual {pa(2)} FT
IS 3eTsha el B

4. AF Fed IUHTTIdl W THAAE: f(z)
H  Aleoddhicd HeAdlel IRAT  Foler
{r.2}, TaF 3=ds C\4 # 3afafea
g, 1 HIS ITHA G &

Consider the functiefi f(z) = é on thé

annulus A4 = {z E (C:% & |z| € 2}. Which.of

the following is/aretrue?

1. Therglis a sequepCe™{p,(@)Jof polynomials
thatiapprexiniate f(z)@Riformly on compact
stbsets oftAL

2 iThere iSi@nsequénte {r,(z)} of rational
functions;"whose poles_areicontained in
C\Avdnd which appr@ximates f(Z)lnifexmly
on GempactisubsetsTof A.

3. No'Sequgnce {p.(z)} of polynomial§
approximate f(z)uniformly on compact
subsets iof A.

4. _NO"sequéncel{r,(z)} of rational functi@hs
Whese [pbles/@réitontained in C\4,
approximate f)luniformly on compact
subsetsiaf A.

AT o6 Teft zeﬁaxﬁvlﬁf(z):ezl_l

ezqtl%'l?-ﬁ

. f 3T Beie gl

20 [ 1 BREard &7 3eas 8

3. Bift=feda are7 & & 39RATE: s
3Ads g

4. f FT & A THUTd gl

& @

Let f(z) = —"fomall z € C such that

e” # 1.Then

1. f is meromorphic .

2. the only singularities of f are poles:
3. T has infinitely many poles on the
imaginary axis.

Each pole of f is simple.

&

A n > 1% (Z/nZ) % Theh H GHg
(Z/nZ)* §) =T # & HieA-AT FHg dlsheh
gl

89.

90.

90.

. (z/107)"
. (z/237)"
. (Z/100Z)"
. (Z/1637)"

B owN e

Forn > 1, let (Z/nZ)* be the group of units
of (Z/nZ). Which of the following groups
are cyclic?

k (Z/10Z)

2. (Z423Z)"

3. (Z/1007)*

4 (Z7 163Z)*

Hiel fF € X ff v RS B gl ar f
U 3N g AT [ @ YT WHST Jdfareed
AT & 39 Biwshd @l

1 a,=1/n

11
2 an = (1"
3. Ay =;

A& 4, nor nfaa 78 &1 &@f a,=n
@r afe 4 n B Rl wwam §oar
a, =2

Let f be"amanalytic functioniin C=Ehen f is

constant if th&izeraiset of fEontains.the

sequence

a,=1/n

—
Ma, = (1]
3. anz%

4= a, =niif 4 does notidividé n*@nd

@y =~ if 4 divides n
n

91.

@ AT AT
—u" (x) = 72u(x) ; x EOPT)
u(@s u(l) =0.

9T o=l @ u Jr v [0,1] W Tad §,
ar

1ou?(x) +m?u?(x) = u?(0)
2. folu’z(x)dx —m? fol u?(x)dx =0
3. u(x)+mul(x) =0

4, folu’z(x)dx —m? fol u?(x)dx = u’?(0)
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23

Consider the boundary value problem

—u" (X) = 72u(x) ; x € (0, 1)

u(0) =u(1) =0.

If uand u’ are continuous on [0, 1], then

1. u?(x) + m?u?(x) = u’?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0

3. u?(x)+mul(x)= 0

4. folu’z(x)dx —m? f; u? () d="7;"2 (0)

A F yt) =00 + f;y(s)ds for t = 0 =T
AT Xl TFh Hddd: d¥eiNe Beled

y :[0,00) =I[0,c0) & &
1. y2@) = y2(0) + T, y*(s)ds.
2. ¥2) =y?(0) + 2] y*(s)ds.
382 (t) =p?(0) # [} y(s)ds.
a y2(t) =ay?(0) + (fpl)ds) +
2900) [; y(s)ds. o

Let y™=[0Jec) =M[0,0) be a continuviisly
differéntidble fuRgtion satisfying

y(&) = y(0) + [, ¥(s)ds for t=0.
Then

1.1y2(t) =my?(0) # , y*(s)ds.
2. w2 (t) =y’ (0) ¥2 |, y(s)ds.
8. y2(8) = y2(0) + [ yls)as.

t 2
Y2 () =) + ([, y(s)as) =
23/(0) 1 ys)ds.

AT R u(t) T dadd: JRels Hold § o
t>0% @ BEROT AT oIl & T uw'(t)s
4u¥* (t); u(0) =) BT TATYUTT HIAT gl ar

1. u(t) =0.

2. u(t) =t

foro<t <1

for t=1.

for0<t<10
for t =10.

3. u(t) = {(2 gy

0
4 u® = {(t —10)*

Let u(t) be a continuously differentiable
function taking nonnegative values for
t > 0 and satisfying u'(t) = 4u®* (¢);

u(0) =0. Then

94.

95.

1. u@®)=0.
2. u(t) =t".
(0 foro<t<1
3. u(®) = {(t -D* for t =1
(0 for0<t<10
4 u® = {(t—lO)“ for t >10.

e & T gHET

0%u 92
= axlz‘,x € (0,2m),t >0
u (XJ0) £ e

& TATET U FIT B fRET weR &
foT] &

1. u(x t) — elwx et(ut

2. u(x t) — ela)x e—l(ut

i ~imt
3. u(x,t) = plox (e wtye )
4. amulx,t) = t+ 22
Eetiu(x, t) satisfy the wavelequation
%u _ 8%*u

= . x € (0,2m),t 30

9tz ox?’

u(x, 0) = g@*

for some @ € RIEThen

1. u(x, t) = pl0X gint

2. u(x, t) — eiwx e—la)t

3 u(x t) _ eiwx ela)t_l_ e—La)t)
2

X

47 ulgt) = t+

Hﬁ%ﬂ?ﬂwaz W_OW u(x, y) el

%,a’reyqugam%aa y — oo AT I

y=0 & O AT sinx I@an g1 ar

1. u= Z:zlansin(nan be ™, @l a,
TITS AT by YFATK 3TN &

2. u=zm a, sin(nx + bn)e‘"zy,\_ﬂ%'i'
a1=1;r;nan(n>1), by 37R0T 37X g

3. u= Z:zlansin(nx+ b,)e ™, STgr
ai=1,n>1% T a,=0 T n>1%
faw b, =081

4. u =Zw 1ansin(nx+ bn)e_"zy,GET n>0

n=

& faw b=0% aur W a, LFAR B
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Let u(x, y) be the solution of the equation
2%u  9%u .
Pyl + 57 = 0, which tends to zero as y —

and has the value sin x wheny = 0. Then

1l u= Z:;l a, sin(nx + by)e ™,
where a, are arbitrary and b, are
non-zero constants.

2. u= Z a, sin(nx + bn)e_”zy,
n=1

where a; = 1 and a, @=*1), b, are non-
zero constants.

3. u= Z:::lan §th(nx + B,)8 ™,
where a1 a, =0%er n 31 and
b, = Qifor n .
4. u g z ay, SiR(nxEF bn)e_"zy,
n=71

where b,="0 forn = 0 and a, are all
nonzero.

BT.37.4.
R PLL o R
0x dy EE\Bx ay

F1 ga FOdf@ e s &

Lixy @ & @ §egea &

2. e A wE QrEgedst #l

3. u:x dol § U ERaeT

4, u-y dod B e BT F

A solution ofithe PDE

Ju ot du\* ou\*
x6x+y6y+(6x> +(6y) =0
represents

1. amellipsetin.the x-yiplane.

2. an"ellipsoidinsthe xyusspace.

3. aparabela if the u=x plane

4. a hyperfigla iffthe u-y plane.

Wit J[y] = [} flmy, y dx, F TH R

& 3fedca = Ganer, B for uF sgeht

3THH (¢) 39T &, Tg TAfed § A

L. (@) ITRER & U1 JHad gl

2. (¢) ATHEAR & TUT J HaHeAT &l

3. (¢n) T T AR IUGTHA & AT J
Had gl

4. (¢y) T T IMFERT SUETHA & 74T J
ahcled gl

24

97.

98.

99.

B9

To show the existence of a minimizer for the
functional J[y] = fabf(x, y,y")dx, for which
there is a minimizing sequence (¢), it is
enough to have
1. (¢) is convergent and J is continuous.
2. (¢ is convergent and J is differentiable.
3. (¢n) has a convergent subsequence and J
is continuous.
4. {m)has.a convergent subsequence and J is
differentiable.

A & x2—333f3l'tff(x)=\/x+3 gl
JeRIgicd

) c
Womea = (%), % ="0fm =0

W far| g @ Herew @AY § |

1 -1 27 3
340 4. \/3+\/3+\/3+---

et f(x) = Vx + 3 for ¥x> =3 . Cdnsider
the iteration

womn BE(X), xo O 0
The possibl&limits,of the it€fatief*are

-1 B 3

3.0 4.\/3+ 3% V3 + -

R 7 % = 0% fow gerigled
xn+1:%(xn+i),n20 EO® Ud T ¢
Lif()=x"-2 & Tow @da fog gerigical
2. f(x).z2%" -2 & ot sgea1 & fafen

0 =22 & e Tt Rig gogfen
4. f(x)=x*+2 & To ¥ & A gl

The iteratiof
L 2
Wpyq = E(x" +Z),n >0
for a given x, # 0 is an instance of
1. fixed point iteration for f(x) = x* — 2.
2. Newton's method for f(x) = x* — 2.

. . . . x%42
3. fixed point iteration for f(x) = P

4. Newton's method for f(x) = x* + 2.
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AT R Ay, A, ARG TE&AT TAT £, [,
Hora 3fAaeTOF Bl § 39 gHUd
FATRS FHEOT & ToIT:

o) — Af(th + 4x2)p(t)dt = 0.
0

aﬁ.
12, % A
2. Alzlz

3. [, (0 f(x)dx =10
4. [ (O f (@ = 1

Let A4, Xplbe therChafacteristi€Atimbers and
f1, f>0€the corresponding'€igenfunctions for
the i@Mmogereguis integral equation

1

o) = /lf(th + 4x?)@(t)dt-= 0.
0

Then

1. Ay FWA,

2. Al - /12

3. folfl(x)fz(x)dx =0

4. Jy 1 (O, () e = 1

gehE THl o So & 37l iRl
Gl m & Ud @ur W four, e
STfcTaTOeh AoTsh 1 & a2 f@es eErsh O
&oia &

LI 0.0 V& o (7 + w67 )R
2
1. dF & ol Ha6l g

py = mi T, pp = mr2d|

: _ [z, Pt wm
2.a‘:r£r%ﬁwrrﬁ%f1_2m[p,+r2] ~ =
. 2
3. & &1 Lffee %H:ipz+f—g]—¥|
4 F & ANhd HAT § p, =+mr aT

pe = —mr?é.

Consider a mass m moving in an inverse
square central force with characteristic
coefficient x and described by the
Lagrangian:
. m . m
L(r7, 0,6) = Z(% + r207) + 2
Then

25

102.

102|

1. The generalized momenta of the
systemare p, = mi and pg = mr26.
2. The Hamiltonian of the system is

1 pé 1 um
H= —[ 24 Po)_ -0
ZmPr r2 2 r

3. The Hamiltonian of the system is
_ L[,z pa|_ Km
H_Zm[pr+r2] r’
4, The generalized momenta of the system
are p, = +ms and pg = —mr?é.

AT m JUT @S v F T FHUr Hir

gffceelr (M) JUI ofaeh (L) X fa=my| ar

TTHEN LT gEY 8 T §

2. HauruEsfta & s v | et &9 &
ek €1

3. HOYTL §AT §

4. a8t v 7 §Rerd &

gonsider the Hamiltopian™(H) amd the

IZagrangian (L) for a fregiparticle™of mass m

afidivelecity v. Then

1. Hiand Zfare independeritof edthwother:

2. H and liware. related but Haves différent
dependericgion v.

3. Hand L are'équal.

4. Both H and I2fareé quadratic in v.

103.

IIfAehdl gelca WeteT f(%:.0) = %% 1,0 < x <
1, 33U T, a0 ¥ fow v uew
IeRee Uded & #7a &F ox, X, X,
fRfese wta &1 wweaa

{(xy, xpummxy,): X7 log (x;) = c},
Slei ¢ Uh dReitase §EdT § S 3UgeRdd:
e ot €, Hy B H, & fa%g adietor we
F T & thaAEa: qFddd 9id § S«
ED
1. Hy:0 =16deTH Hi:0>11
2. Hy:0 = 19Tl Hy: 0 > 4 |
3. Hy:0 =44H Hi: 60 <1 |
4. Hy:0 =4 §oIHH:0 # 1 |
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P(X = k) = p(y:k):{
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26

Let X;,X, -, X, denote a random sample
from a distribution having a probability
density function  f(x;0) = 6x%71,0 <
x < 1, zero elsewhere; § > 0.
The set {(xlleI "':xn): 2711 log(xl) = C}P
where c is a suitably chosen real number, is a
uniformly most powerful region for testing
H, against H; when
1. Hy:0 = 1 against H;: 6 > 1.
2. Hy:0 = 1 against H, z:003".,
3. Hy:0 = 4 against H,; 0 < 1.
4. Hy:0 = 4 agdinst H,: 60 #4.
forelT Fotar & 3@ 2w 6 Fel 9 g1 Ue-
T Hleh, Aeoehd: @le T ST E,
T Ed & foafl gt TEe 7 ogmr
el 37 & HeRC glel T ITIehdT g

1 4!

ol "o

6!4! B6l4!

s 45 4.2
Aneurihasi8 redfand 6 black balls. Ballsiare
drawi™ atifrand@m one by one without
replaeemdft. Thesprobability that secondiréd
ball"appedrs at therfifth draw is

1 41
1.am— 2. —

9l Bl

6!4! 64

3. w4[5Y) st
s g fHde Ff dR-9R STl Sl o
A fF X, gud WY & gehe gel & g4 gehe
U geol ST #edr §l 9uH qur o ot
& g gl & i 9ffid geol ST @Edn
A b WiATESe #ar &1 A i X+ Y =N
gl ar T s & & Hla-a agr g e
1. Xdgr Y¥ads grefeos 9 §

2E®+D  for k =04, 2 - h TOT
0 3=gAT

& Y|
2. N & T ARAT geTdART Heled § it

PN = k} = {(k —1)27% fork =234, & AT
0 g

& g1y ar Jrar g

105.

106

106.

3. gy I fd N=n Xaar v &
qUfAEY §eof TadT gl
4, g T I W & N=n &,

1 = voe
P{sz}z{ — k=012 n&fAw
0 3T

A fair coin is tossed repeatedly. Let X be the
number=of Tails before the first Head occurs.
Let Y denotexthe number of Tails observed
between..the oceurence of the first and the
Seednd'Heads..Let X Y = N. Then, which of
the following statementSiare true:
17'Xiand Y arelindependentifandom variables with
P(X = k) =WB (Y =) = {2—<’<+1> fork =0,1,2-
0 otherwise.
2. N has a probability migss*functi@h,given by

s -k =
0 otherwise:

3.8Given N = n, the conditionaldistribution of
Xand Y are independént.

4 7Given N =n,
1

P{X:k}={m forlk = 05ds2, -—an.
0 othérwise:

. #H R Xy, Xo,— TadId: @Y7 G THEeTd:

St &, 93 (@F1) W S THEAA S
& arl #@w B oncls Beos, = YL B
ar T Pl F ¥ Sl T8 2

19 S = 00, — =0 YRR 1 & arY|

nlogf
2 P{{Sn >2?”} Hqﬁﬁla?r:a:énmm%} =18
3. O n o0 Sgnaomm 1 & @rY|

lo

4. P{{Sn > 2} SRR #8 n awat?ﬁ%} =18

ketrX,, X,,--- befindependent and identically
distributedj®@€ach  having a uniform
distribution on (0, 1). Let S, =X, X; forn

> 1. Then, which of the following statements
are true?

Sn
"nlogn

—0 as n — oo with probability 1.

2. P {{Sn > Z?n} occurs for infinitely many n} =1.
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Sn

— 0 as n — oo with probability 1.

TEAT AT § = (1,2,-+,23} W AA &
(Xn)nzo T FD(T W &, HHHOT TIFAheT
1 .
Pii+1 = Pii-1 =5 Y 2<i<?22

P12 = P123 =

N | =

1

P231 = P2322 = 3

& I a7 g &, P i A o Faa
Ter 82

1. (X)) zo T U HCTACT ®A@SY ST gl

2. (Xn)nzo ORI Gl

3. B(X, )% —

48 (X )nzo TG B

Let (XD D€a Markov chain on theistate
spage S"= {lj 2, #9123} with transition
probability giverniby
1 .
Phis1 Wi =, V2=i=<22
1
Pmz =P123 =3
1
P23,1 TWP23,22 = 3
Thenfwhich of therfellowing statements;are
true?
1. &n)nso has a uniqueistationary
distribution.
2. (X,,)nsp iSHFreducible.

WP(X, =i1) —»2—13.
4." X)) mso"1s recurrent.

A & (XY) @ eh Td%a S g, Sl X
397d scaA N(OAL) § JFom Teff xeR & forw
E(Y | X=x)=x*& X, o= Fo=t &7 FlA-&
ey 82

1. GgEEYT (X, Y)=0.

2. g (X, Y) > 0.

3. FgaEe (X, Y) <0.

4, X YT Y TgdT gl

Suppose that (X,Y) has a joint distribution
with the marginal distribution of X being

N(0, 1) and E(Y | X =x)= x* for all xeR. Then,

27

4. P {{Sn > g} occurs for infinitely many n} =1.

109.

109.

110.

which of the following statements are true?
1. Corr (X,Y) =0.

2. Corr (X,Y)>0.

3. Corr (X,Y)<0O.

4. XandY are independent.

et 5 () v arefos wfew ¥ @it

X JAT Y & 3T §col TAW & ddT Tcdeh AT
0 dam 1 WERUT & Iy YOHId; sfed g1 al,
e wiaeyl H § Hla-@ X Jar v & wadwar

Fr STt e g7

I EESEROT (X, Y)=0 ¥

2. aX +b¥ gETHGE: Sfea §, el arwafaw
a ddrT b & forw, AR 0T WIROT a+ b?

& AT
3. P (X.=10 ¥i=,0).= 74
4. @ grdaes s Ja t &

E[ei[X'+ iSY] - E[eItX] E[eiSY] %—I

SUppose ()Y() is a random Wectersuch that the

margifalidistribution of XBandsthe mafginal

distribution™of ¥®are the Samedarnd each is

normally distribtted withl rfigan® Oand

Wariance 1. Thenj whicfillof the=follgwing

gonditions implyindependence of Xfand ¥?

Coy (X, Y)&0

2. axX=py=isnormally distribJtedawithiffiean O
and variance a* + b?#or all f@al a afid b.

8 PIX=0,Y<0)=4a

4 B[e™ "] = E[e"™] E[e"").forall f8al s and t.

" & X, X X, , U(E +4) ¥ 9rea
H TigiRes ulaadt & I X < X <
WX, Xp, XK, @ BTAd AW S
fAfese aa § O @@ syt 7 § I
el &7

1. 0% &% vh FgFdd: Tdied gfdeeisr

X, X +1) T

2. 0% T T gdied gfded X, + 1 Bl
3. 0% fIU Ush TgF: TAed uldestst

(Xay Xe) &l
4. 0% fav v gAed 9fdedsT Xy o
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Let X;,X,,---,X,, be a random sample from
ue,o+1). If Xy <X < <Xm
denote the ordered values of X, X5, -, X,
then which of the following statements are
true?

1. (X1y, X + 1) isajointly sufficient

statistic for 6.
2. Xy + 1 is asufficient statistic for 6.

28

3. (X, X@y) is a jointly_sufficient statistic for 6.

4. X (4 is a sufficient.statistic for 6

X, Xy, .., X, TEA e TEUATEHAG Sfed
Irefos B & S Bin(l,p) @1 BITER0T d
1 WA o =001 % WT Hy:p = TAH
HA;pzzaﬁrqﬁwas%rtrqmﬂw
¢={1 I Y X, > B

0 e
¥ Ry & @ ua # @ FAn @
g7

1. S n -sweo, qﬁwaﬁreﬁr%wyﬁﬂﬁa

gl ¢

2. S n -suco, qﬁwaﬁr%ﬁriwy‘fﬁﬂﬁa
gl T

3. S m —woo, WW@TQW%WQ@W
glci g

20 ST n » oo, HIGTUT HT Mg 1 BN AFIART
gicit Bl

X1, Xgh... %, are independently and

identically distributed random variables,

which follew Bin(1, 7). To test Howp.= 5 Vs

Hy:p = 3 withmsize « = 0.01, consider the
4

*=1;

then, which of the following statements are
true?

1. Asn — oo power of the test converges to i.

test
otherwise;

2. Asn — oo power of the test converges to %

3. Asn — oo power of the test converges to %.
4. Asn — oo power of the test converges to 1.

112.

112]

113.

113.

gd R W AR s ¥ (0,0),(0,6),(6,0)
Si§T 6 >0, dren ST g1 5@ 9id R &
3TATYT n &1 Ueh Gfdedl Arefeasd: a1 Srar
gl ufdedr & {(X,Y):i=1,2,,n A&
FI F@QTIT-T Xy = max(Xy, Xp, -+, Xp) ug
Yoy = max(Yy, Yy, -, Y,)  fAfdse #@ go
e sy F ¥ -9 T &
L Xy Ud Wy F9T &
2. 0 &1 JoEaH FEIEAT IEer § S0
8 0 FT FTgdA Gfach Bilsholol §

M gy (X; F Y7)
4. 0 &1 3TaAE THTEAT 3TTHaAS ©

max{X () Y\’n)}

Considera region RWWhichis a triafgle with
vertices (0,0), (050), (85.0), where 8% 0. A
samiple of size nllis sel@@ted™at"randomil from

thist. region R. Denotgl thezSample as
(X,).i = 1,2,--,n).  Theasw defidting
X(Tl) = maX(Xl’XZ’ -~-,Xn) and Y(n) =

max(Vy, BE0Y,), whichiof thesfollagwing
statements arestrue?

1. X(n) and Y,l@nd indepgfdent

2RMLE of § is "

SEMIE-of 86is max ;<5 (X; + ¥)
4, MLE of 9 is max{X(n), Y(n)}

A & X, X, EdIa: W@ JEUTHAGI:
sfeq aeicoe @ § N(ixl) ses & ary|
A o pclopes) | A &R 1, p FT ITUdH
goifaal 3ol Bl @, @FT FyAr A @
FlA-a e &

1./ = max(X,,0)I

20 p & foT g BT g
3.pud T X, vaea gl

4. popr AfQAER eRelT 4 Bl

Let X;,---, X, be independent and identically
distributed random variables with N(u, 1)
distribution. Assume that ue[0,). Let g be
the MLE of p. Then, which of the following
statements are true?
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1. i = max(X,,0).
2. f1is unbiased for u.
3. X, is sufficient for u.
4. [ is a consistent estimator of p.
AT & X=X, X, X5, X,)' T 4 x1
Irefees d@iewr & afd X~N, (O, 3) &, &l
1. ppop
g P 1P
™1 p
P p pml

gArcHs faffeaa g of, B su= & &
HlT- G 22
1. XXy, XoXg TAT XX, F ST gaaTagAT &1

(Xy-X5)? -
2 (x1-X3)?
WX, —%5)" + X, —
(X1=X5)?
4. (X3—Xq)?

1,1

X4} ~Xi-

2(1 P)

~

ol

Let X= (X, Xu0X;, X,) be4 x1 random
vectorsuchithat X=N, (O, X) where

L ppop

B 1 p
php 1
pp p

Y =

_

is positive definite. Thenywhich ofithe

following statéiments are trug?

T X X5 KoXqiand X3X, haveridentical
distribution.

2 (Xl_XZ)Z

" (Xy-X3)®R

3. {(Xy = Xa)2 + (X, =
(X1=X2)?

4 (X3—X4)?

~F1,1-

Xq)"} -

2(1 p)

~F1,1'

A fF X T 4% Aeood AfeRT §, SEW
YHTHT Sco, ATEY p @Al aRvel egg 3
& Y| A F T & FAETOE Hid
M=61,=3 A3=2,ad A, =1 | & &
Y, Y5, Y5, Y, UR HEG uesh ¢ e wyet &
T -8 T 82
1. 9UH & gehl ¥ Aiedd faaror &1 gfaerd
95% & FH Bl

29

115.

116.

116.

2. 9UH AT geehl § <Ai&Td faaror &
gfaerd 95% & 3ifaw gl

3. Y, Y, Y, Y, T&aT B

4. Y, Y, Ys,Y, & §ceT TAUTHATT &l

Let X be a 4x1 random vector with

Multivariate normal distribution with mean u

andidispersion matrix X. Suppose, the

eigenvaltiéshef, ~ ae 1, =6, 1, =3, A3 =

2,2, =1. Let K,Y,,Y;,Y, be the four

prigcipal gomponentsiVhich of the following

statementS/are corcect?

T=The,perCEntaye ofyvariation explained by
the TirStitwo components 1§ £ 95%

2. The perCéfitage ofiVatiation'€xplained by
the first thregil@empénents.is =195%

3. 1, Y,,Ys, Y, arélindepefitlent

4. Y, ¥ Y, thaveidentical distribution.

A Y, Y, Y, dede W B I
| AT 6 & @yl &Rl (Y Ya—,Ya),
T SRERUIEEYERT Afeer v ¥E § R V&
g & @t Rl J@ma o & @AW ¥
Jur gef ardfEol 3ud d & @A E
S F 0 @ Asoqa @& e
BTt T, ¥ RN 0 1 BN A a9
MEES T, Bl T wud d & S8

&

= =Y =T,

2. T2—nY WA L= Y'Y -V F@ Y's &
ey 7

3.:Yy, Yo, — W0 & SRSl (n 1) I¥ha:

EGe Dol B, Feh YFT TR &
Y|

MYy, Yo, Y, S Bh-8a (n - 2) YW
T WS holel &, Tl LI T
& @y

Let Yq, Yy,

common unknown mean 6. The variance-
covariance matrix V of the wvector (Y,

Y,,--+,Yy), is such that the inverse of V has all

its diagonal elements equal to ¢ and all its off-
diagonal elements equal to d. Let T, be the

Y, be random variables with

PYQ December 2015 - 28



117.

117.

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

best linear unbiased estimator of & and T, be
the ordinary least squares estimator of 6.
Which of the following statemens are true?

1. 7= % =1 Vi =T

2. T,=nYand T, = ¥, Y;, —Y where Y is
the mean of the Y/'s.

3. There are exactly (n — 1) linearly indepen-

dent linear functions of Yy, Y,,-—,¥i, Each

with zero expectation.
4. There are exactlyd(n —2) linearly ihdeéperr

dent linear fufitions of Yy, ¥,,---,Y,Each
with zergligXpectation

Jd% BITAY 4 & @si # Fifead v 2*
g H wRE Fy, B0, U F, gfFAfad €,
el af fad W, ST o gwr 19 REET §
&E dERear Feaa g

ar, @e Sual 7 ¥ Sla-T T8 g

1. Gorila 9@ § BuF,Fs, PR, FoF,.
2. ThRd UHIT § FiBF;, FF:F,, BB,
3. 3ifAFeT dag &)

4. A AFT TG Bl

A 2* experiment involving factorSiE mFamks
and F,, each at two levels, coded 0 and 17is
conducted in blocks of size 4 each. The block
contents are as below:

30

118.

Block 1 Block I
F 1 F 2 F 3 F 4 F 1 F 2 -F'S F 4
0O 0 0 0 0 0 0 1

Then, whichi@gfithe follewing Statements are

true?

1. The confoundédieffetistare F;FF;,
F1EoFy, BsFy.

2.4The confounded effects are FyF;F;,
E.FsF4, FiF,.

8 he design is connected.

AWThe design is disconnégted.

U URisd €, $rN sRhsd) Uy, Uy, -,

Uy & RIEAT B, @ ses v, w seala

X P AT Y, (iEm2,---,N) gl & R

v Y Y, A B =3y v 8 M &

T U & @Y AT n> 1 Tiaa®

AT & 3T A Ti@ehcr & @y @enrer

oren &, @RoT IIRSdidit py pa—, pui@ < p; <

T,i=12 — NTdd PV, p =4 & &y

qﬁmﬁa’_}ﬁ;T=%Zingi/thW

gieidet r Shreat W faega B a1, e

Ul T T FIA-F GEr 82

1. Y &7 AATHAT herst ¢ T |

¥ T AR HTeholoT 8 T |

. afg @l ii=12 - NFPwp &
Fqard H Y& o T & YEROT T B

4. T & YEIOT &7 AT 3Teholol &

— Zies (% - T)2-

nn-1) i
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118. A finite population has N units, labelled U3,

119.

119.

U,,--+, Uy and the value of a study variable on
unitU;is Y (i=1,2,---,N). LetY =YN .V,
andY = %Z’i"ﬂ Y;. A sample of sizen>1is
drawn from the population with probability

proportional to size with replacement, with
selection probabilities py, P2, -, Pn ;.05 RIS

i=1,2 - Nand ¥V p, =™ Define

T = %ZiES Y; /p; .nhere the sumiextefdsiover
the units in thelS&mpleg#Fherfpiihich of the
following stat€ément§are true?
1. T is amtinbias®d. Bstimatomof ¥.
2. T isfan unbiaSed estimator of Y.
3. Tihe varianicesof T.i§Zero if Y, is
proportiondl-to pfor all
i i =952 -, N.
47 AnUnbiasediestimatorof the variance of T
i —— Bies (- T)2
LES Di '

n(n-1)

oa &= Ry & sxafeya far = §, ws
g3 & O gew Fadea &

Wedsh G€d C,, By, C, T Taaden &2
TaUTIHA: Sfed 31 gHTei g fSieer deat
W g, ATET 1 & F1U| ar aF &1
Jfasiiaar Bee S(t) &t &rar §

1. S(t) = e =%, foy, t=F0!

2. S()=(1—-e ")2e ‘#fort>0.
3.5(t)=(1—-e e " fort>0.

4. S =(1-1L-e " H)2)e", fort>0.

A system consists of 3 comipenents arranged
as in the figure below:

_@_

© ©

Each of the components C, C,, Cs has
independent and identically distributed
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120.

lifetimes whose distribution is exponential
with mean 1. Then, the survival function,
S(t), of the system is given by

1. S(ty=e ¥ fort>0.

2.5t =(1-e e ", fort>0.

3.5t =(1-e Me " fort>0.

4. S)=(1-(1—-e H)e ", fort>0.

TF M/MA BadR W ot SEdr camEr
R HWIHA I Fidecr 8 dUT HaThle i
TWHdRhG: Sfed ¢, O J8d 6 e Hr
T & WY FEN H UG HT TN HleT
&

1. U AT dea g p.ot,

(10)8x7e—10X
flx) = {7— ford > 0" & arer|
0

otherwise.
2.W8 §To Wold ST
_ {1 —(0B)e™2* foFX>0
B(x) {0 otherwise
Sie g
3. ey 4 @ece g
4. ATEy 24 f@de g

Consider an MIMIT queugiwitharrivalgias a
Poisson processiatra rate of 8 per*hourfand a
Service_  tima€@W which #is ~gxpongntially
distributed™at a rate SOof 6 “MInu€s per
customer._Jhe waitingftime ;of @scustorner in
the queue

1. has a gamma distribution with p.d.f.
(10)8x7e—10x

fx) = { 7!
0 Otherwise.
2. has.distributionsftietion given by

Flx) = {1 <4 (08)e%* forx >'0
0 ° otherwise.
3..has mean 4 minutes:
4, 7has mean 24dminutes.

for x50
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Q. No. Key Q. No. Key Q. No. Key
1 4 41 4 81 1
2 1 42 1 82 1,2,4
3 1 43 4 83 3,4
4 2 44 2 84 3,4
5 3 45 2 85 3,4
6 3 46 2 86 4
7 4 47 3 87 2,3
8 2 48 2 88 1,2,3,4
9 4 49 4 89 1,4
10 3 50 4 90 1,234
11 3 51 3 91 1,2
12 2 52 2 92 2,4
13 2 53 4 93 1,2,3,4
14 i 54 4 94 1,2,3
15 3 55 2 95 3
16 4 56 2 96 3
17 p 57 2 97 1,2,3,4
18 2 58 1 98 4
i9 4 59 3 99 2,3
20 1 60 2 100 1,3
27 il 61 1,3 101 1,3
22 4 62 1,3 102 3,4
23 4 63 3,4 103 1,2
R4 4 64 1,2,3,4 104 3
25 2 65 1,2 105 1,4
26 3 66 2,4 106 1,4
27 4 67 3,4 107 1,2,3,4
28 4 68 1,2,3 108 p
29 2 69 2,4 109 2,4
30 2 70 1,3 110 1,3
31 3 71 3,4 111 4
32 1 72 1,2,3,4 112 3
33 4 73 1;2 113 1,3,4
34 3 74 1,2,34 114 13,4
35 2 75 14 115 1,2:3
36 3 76 2,4 116 1,3
37 3 77 1,3 117 2,4
38 2 78 1,34 118 2,34
39 1 79 1,4 119 4
40 2 80 2,4 120 2,4
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