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XTHT

PHIB

i
U3 99

favg wie  gRasr ais

: 3:00 g wofe 200 3%

11.
12.

ST

1y fot @ AT gAr & | §9 wer gRawr & v @t e (20 9 ‘A’ # + 40 v ‘B +
60 w77 'C' &) gge7 fawoy gem (MCQ)fev v & | simgel arr 'A' & 7 siferpas 15 silv
a7 'B' % 25 g ae wrr 'C' W 20 year & 9w a7 & [ Jfe [EIRT G e ge &
v QU v @9 daer gser 97 ‘A’ & 15,917 'B' @ 25 e 47 'C' & 20 Sl @ oirg dt
et |

L.THSIR, FTX GFE STl W 17 77 & | 77 Vel TR X Bw BT A forEgT i gt I8
S SAfory 5 gRasr & g qv v WEr & aer #El ¥ de—we T8 & | afs var & ar a7y
giroficiey & Sl ®Ie @ gRABT Jacr BT 1957 BN FHd & | g9 ave ¥ 373K, Fav
UFEG B 4 TIT o | $9 GRAPT H X BIH BRA D oY SANFT T Hel T & |

SL.TF3Y Sav TFF & g8 1 F QU 77 Y1 gv U ST TN, AT a9 §9 G Rawr
&7 HHID [T, AT &1 3T E¥AER H 31qed B |

31T YA SLVRIR. ST TAF 4 T A9, [T BIS, YRAFT BIS 3 B Ble W wGaOT
wyfad gal @ @iet §icT U @ Sqed HIel BY/ I8 P A7 GOerlf @ foreerd & f 9
LTSN, Fv T3% H QY T¢ 7w &7 Q¥ WG | T &Y, U6l T $¥T UV HEGEY
v o1 wEl e § Iglcd TE FY UV, foraw Siaad: aTyBl &N, forere syt
LTSI ITv TAE B sedipla o A, & waHd &

g7 A' 7 g% 5o 2 ik, iT'B' § g gv7 & 3 3w qur 9T 'C' F gy e 4.75 3
T & | IF Tdd Sk & A Jodiand a7 'A' 4 @ 0.5 s7& aor vr'B' # @ 0.75
31 & f&ar S | 9rr'Cl @ Sl @ 1oy AT qodibT T8l &

a7 A" @ 9T 'B' @ gE e @ A1 gR fAwey v T & | 395 W »IdT VP fadey &
T 37T Al g & | 3TUd! Gl JIT BT el Sar Jalcaw gor ger & | 9T 'C' H
T T @7 “YF 1 Y W SieF” [dbey wE & gbd & | 41T 'C' § IRE 9T !
faweal @1 Wel T BV U¥ 8 HiSe gra s | W GE fAbeul BT 9aT T8 dYT Y By
¥ wise T8 fear eI |

BT PN §Y T ST aIdl BT GANT BN §Y UIY I qiet GRSl BT $9 IV =T 41l
TSI & fory 31 SENIT T GhaT &

WiErefl &l Ieav I ¥ gl B AT PEl SN F& H T8 foregTr ey |
PAFATY BT SYINT BT BT AT T8 & |

ge wHIfT v o fag fRAfsd ®ra @ OMR Sav 9396 & [@4rfora &% | gf~adficies &)

7e7 OMR SarR 9% 97 & 99ard 37 3961 Piddcid gifelld o o 9aa &/

3= AT,/ AeBN T & geT # 3Gl 819,/ 91 S Uv 313l BN A0S 81T |
et g¥len B QY Jafe a@ do7 darer Geerell @ & geien gRaer \rer o o 1
Al & Sl |

srpeff grer 6 TE wrHETe B H wA@a sear g |
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HIT \PART 'A’

x-y e FHAST W G =T TS Fed
3¢IH ¥ IORAT & x dury AR T W
TFaTSAT HAA; 8 3R 7 & Shar T@ar &1 9
Ied & &g F A §

1 87) 2. (-8,7)

3. (-4,35) 4. (4,35)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. (8,7) 2. (-8,7)
3. (-4,35) 4. (4,35)

A & e amr & ke, e Ree &
HAR & Y3 STl Hr 9ifdshar 0.1 g1 I
g afed foar e fav 49R amr axar
g, dl ST IMEAT3HT & SRIA 3k Tohs Silet &l

UTTAShdT &7 graf:
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 caught during at least one of the trips is:

1. 1-(0.9)° 2. (1-0.9)

3. 1-(1-0.9)* 4. (0.9

FYA 'AY YT HT AT JFER FeAhT Y

THATT Hedlel g

1. 3 @er T & Fehall

2. Had TH & THR & §eY H T §
3. U ¥ AOF F9Ul H FEr g Al &
4. TREr SEEITEE Hga A & & ehll B

The statement: “The father of my son is the

only child of your parents”

1. can never be true

2. istrue in only one type of relation

3. can be true for more than one type of
relations

4. can be true only in a polygamous family

T amd & U & <O 39 & fhar &
I ¥ 20% orer gl Frema & 3mfr s
g% ga R Gam s gl Frema & @relr
3T T R AT § 3T

1 V10 -9 2 10-9
T Jo-+8 ' 9-8
102 — 92 103 - 93
3. 4, —
9-8 93 g3

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 2 10-9

" \9-+8 ' 9-8
102 — 92 103 - 93

3. 4, —
9-8 93 - 83

T Jocdol GAGANST (12-gon) & fasholl ahr

parc i
1. 66 2. 54
3. 55 4. 60

The number of diagonals of a convex
deodecagon (12-gon) is

1. 66 2. 54

3. 55 4. 60

Uh HATS P FATHA Tl F $H RE
el I ATHAT &, & P SHIE Tl
7 eI SgeL A FREE 7)E wea &2

1. wsHaT (6-gon) 2. 3¢ 3T (8-gon)
3. ©Xr ¥af (10-gon) 4. cdreerst (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

A 5 wrearger fr e gaSear s
7S, oo aur deaig & mafora &1 adi|
B WEggeh 37 H ¥ dHad FAr ar
TonfSsat & enfAer gul 21 geAs HEeg
FINSET H, 27 oot TaNsE & qur 30 IFeAs
WSS A wfAe gul ool @ AeTs
HINSET H AMHAST il aTel TTEATThl T el
e a7 oA



18
24
26

SHRIFT FAAT & Tl G AT S
HehT|

> wneE

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

U gufgdr 3 & Uh IgedhR 9 W
TATIT ST T &1 9U & 3iaa Bsar 108
g, dur 9fgal & T ST BrEer e #AeT B

ST & ar qigdl ganT uIid gt # AW §
1. 0 2. 10
3. 7 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10
3. 4, 2w
AT &I §

8 2

The missing number is

10.

11.

-~ @YY
kel o o g
YW g
S
o3 Py

farafdat &1 gaear & daed

g faearf¥at & @ el ¥
AT faearef & & Foi

S HAAT T gl A= faeandar
& e @t gl

Eal A

Decode

- mrrrr—-@
zmg—mrn
“—rT—-wz
<WHw»wo -+
WOV TOrwm
mrom>»< -
w-Hzmo C

1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT
BUT PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

SR M & dlel Jedl d $H JhR I@T
I g, SHE 6 3 & del A T FHS
RoT g7 S|



G
=

g gcd & 37eX 50 fog3t 1 aefeosd:
faErr sirar g1 @l @sd Weg-gorelt & &
1 gl @I Jgfed deoT $H JehR 1G]

1.3 2. &
[ C
(] (]
3 3
(o o
(] Q
— —
L T L T
Distance Distance
. > >
3.3 4. 3
c C
(] (]
3 =}
o o
(] ]
1 L
L T . T
Distance Distance

11. Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

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

will look as

1.3 2. &
c C
Q [
3 35
o o
Q (]
e bud
w 0o w T

Distance Distance

. >

3.3 4. z
c c
Q Q
3 =}
(o8 o
[ [
L o
. T w T

Distance Distance

12. @Ear 3“ & Ffe gaFea ws & forar s
ar 39 €T # fhde gUHed 37 g
1. a= 2. OB
3. @ 4. 3S

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

13.

13.

14.

14.

2. Six
4. Eight

1. Three
3. Seven

HRd & 3WRATY el H HOFAR Bl

WA & FAT H TA9d &1 FH H

TISEEOT A 6 &l & [Aus & & dhar

g2

1. 39 eRIT gATed ATET & 9l #7 gl

2. IH T Bl H AT T GheT|

3. U3t & T 3d aRIeT T & 3= @idt
Fr HAT|

4, 3T dTel STREA & FAGH H el Fr
3TFHOIAH TEROT 8|

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.

2. the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides
optimum conditions for propagation.

T 7 g AR T a9 & eI TqUr qe
Teh-Ueh God ST 3T §| SIET Jocd & &TFhel
3R 3R e & SABe HT HITd HAT § 2

Pl

e
1. V2 2. 2
3. 2V2 4. J3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

Pakiiiiic. Y




15.

15.

16.

16.

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

gfe d=1f3af, r=1¥as, qar g=133
AT S, @ @5 & ¥ Fila-ar a@gr &2
(100 A3 =TH & HI0T)

1. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr

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

Teh fashdl Scdeh 100 39T I FHed drell
At P AT IR 9T g1 I8t IS FAGr H
fashg Heg 31 @M Sar g, dur &g &
IR AL H T & S Bl B & e &
s e ugel 315 A & 3T §l W
O T FEgst B FEar @AW gl Il
g€ ATl o 37T H 20% HATHT 9icl § ar gt
H1S AW A faha Hed &1 7

1. 122 2. 144

3. 150 4. 160

A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price
of the article?

1. 122 2. 144
3. 150 4. 160
. . e
. . e

17.

18.

18.

19.

19.

@M T At [Nt & wesd &l 3w &
aur el oy & g IR A foer
s & T &7 O FA Fder T @3
Hr ATGTHT &7

1. 3 2. 4
3. 5 4. 6
. ) .
. . e
) L] )

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

ARTE o @o fr Ay Hr gAr @ TR
H O e & B fear aRadt @ et ar
& W R # fowr an, AT Afa & 3T
W%Wg’:iﬂ%’”l PlT-AT TAHT AT?

1. X 2. 1l
3.1 4. IX

“The clue is hidden in this statement”, read
the note handed to Sherlock by Moriarty, who
hid the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1

3. I 4, IX

ATeT,aiTer AT &Y W@T & A did S99 Jar
DT A F F o fBed A A dg oA
™ S & & e &1 3R A @ @

Bt @1 W A F P THR &2
11 2. 2
3.3 4. 4

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



20.

20.

T FHS U & HaH ofd fawer &
ABEl AR B& 9 g & Adg W Fal
Y T FGATH oS FAT 872

1. V3 2. 142
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. 1442
3. V5 4. 3
47T \PART 'B'

21.

21.

22.

22.

G A Th 5x5 arEdide 3egg, HRE 15
& @Y g, du I 2 9 3 A &
A0S AT &, Tedeh ol sgeheTl 2
& @Y, a AF IROF s TAT ¢

1.0 2. 24
3. 120 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 Ais equal to

1.0 2. 24

3. 120 4. 180

A & ffR—R T&H & §R dddd:
3adholrT Heled g, f(0)=f(1) = f'(0)=0 &
qry| ar

1. f"dsh Holel gl

2. £"(0) =T Bl

3. frdr xe(0,1) & AT £"(x) =0 |

4. f el e L gl

Let f: R — R be a twice continuously
differentiable function, with
f(0)=f(1) = f'(0)=0. Then

f " is the zero function.

2. f"(0)is zero.

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

4. f" never vanishes.

=

23.

23.

24,

24,

25.

7 RS, = Yp o | e & F Flaan
e &2

L 93% n21% faw 5;n > 2 &l

2.5, TH UREg HTHA g

3.3 n- oo %’,F—ﬁlszn—szn—d—)O gl
4. M noo g A2t g

Let S, =
true?
1. Syn > %for everyn > 1.

R_17. Which of the following is

2. S, isabounded sequence.
3. |Syn — Szn—1| —>0asn — oo.
4

S
.7”—>1asn—>00.

frelt ot ol n & T 7 f& aredfas

W{I’W,aﬁﬁsn%wmxﬁ@

#r gAfe Fr P, Acse F=ar 1 T(p(x) =

p(A) & aRRT AR T: P, »P, W faan|

o

1. TUs I@® TIRor § dur foqa aRex
(T)=5 &l

2. TUH {T@F TR § I axm sk
(M=3 %l

3. TU& WF FIROT § J2ar forq aRex
M=2%l

4. T U YQF FAROT A §

For a positive integer n, let P, denote the

vector space of polynomials in one variable x

with real coefficients and with degree < n.

Consider the map T: P, —P, defined by

T(p(x)) = p(x*). Then

1. Tis a linear transformation and dim
range(T) = 5.

2. T is a linear transformation and dim
range(T) = 3.

3. Tis a linear transformation and dim
range(T) = 2.

4. T is not a linear transformation.

A f6 A, Sifa 21 te gredfas 3 x4
3egg g1 v AtAd Sfd §, SET AL A &
gRad &1 [fése s &



25.

26.

26.

217.

217.

1. Sh-81h 2
2. 8- 3
3. -0l 4
4. 38 @ HTH 2 R ATGLTehd: 2 AL

Let A be areal 3 x 4 matrix of rank 2. Then
the rank of A'A4, where At denotes the
transpose A, is:

1. exactly 2

2. exactly 3

3. exactly 4

4. at most 2 but not necessarily 2

A & S 3 Tl AT TR p &
qeay & Afdse sxar §, Sad g §

o 3megg
91 31 0
[29 31 0]
179 23 59
F, 89 L, & g gl
1. S={31} 2. S={31,59}
3. S={7,13,59} 4, SIAT ¥

Let S denote the set of all the prime numbers
p with the property that the matrix

91 31 O

29 31 O

79 23 59 7

has an inverse in the field /pZ' Then

1. S={31} 2. $={31,59}
3. 5={7,13,59} 4. Sis infinite

A fF 1[0, 0) > [0, ) Th AT Helel gl

e & @ Fia-ar @ &2

1. %[0, 00) &, arfeh f(xo) = X, BT

2. fFEY M>0 & faw afg a8t xe[0,0) &
T f(x) <ME, ar xoe[0, ) T T &
arfer f(xo) =X, 8l

3. Ifg f & th fAud fog &, o 3@h
e glar =@fgul

4. f&1 w1 @9d [§g 7€t & o d @8
(0, 0) T AhAATT TeT &l

Letf: [0, o) — [0, o) be a continuous
function. Which of the following is correct?

28.

28.

29.

29.

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(Xo) = 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, «)

gfaardT 9 Q(v) = vtAv W a9, @t
0

A= v =(x,y,2z,w)

= o oo

1 0
01
0 0
0 0

O = O

gl ar
1. Q& ifa 3 &
2. el egcaol 4 x 4 arEdfas®
3egg P & AT xy + 22 = Q(Pv) &
3. fordl egcaoliT 4 x 4 arEdfas®
3TeYg P & T xy + y% 4+ 2% = Q(Pv) %I
4. TET gl 4 x 4 arEdfas 3T P &
T x2 + y% — zw = Q(Pv) &I

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

1 0 0 0
1o 1 0 o]  _
A= 0 0 o 1,v—(x,y.z.W)
0 010
Then

1. Q hasrank 3.

2. xy + z? = Q(Pv) for some invertible
4 x 4 real matrix P.

3. xy + y% + z% = Q(Pv) for some
invertible 4 x 4 real matrix P.

4. x% +y? — zw = Q(Pv) for some
invertible 4 x 4 real matrix P.

A 6 A= 1,TH nxn3Tegg § aifes A=A
& ST, 1, ®IC n & dodHS e ¢l foe
FUAT H T HiA-TT TG AST 72

1. (Ilh—AP=1,-A

2. G (A) =S (A).

3. St (A) + ST (I, —A) =n.

4 A% AT A 1 F AT

Let A # I, be an n x n matrix such that A% = A,
where 1, is the identity matrix of order n.
Which of the following statements is false?



30.

30.

31.

31.

1. (Ilh,—AP=1,—A.

2. Trace (A) = Rank (A).

3. Rank (A) + Rank (I,—A) =n.

4 The eigenvalues of A are each equal to 1.

(x,y) # (0,0) F&FT (x,y)eR* & fow, AL o
0= 0(xy) Th fad adfas & §
e —z< @< 7 AU (X, y) = (r cosé, r sinf)
g, Set r=x?+y? & o uRufAg
Holel

0:R?*\{(0,0)} > R

1. qHhe=T gl

2. WA W Hahererd e g

3. URSE, W Fdd el gl

4. 51 a@r 9Reg, 7 Fdd gl

For (x, y)eR? with (x, y) = (0,0), let 6= 6
(x,y) be the unique real number such that —=
< @< rand (x, y) = (r cosd, r sing), where
r = 4/x? + y2. Then the resulting function
0:R*\{(0,0} > R is

1. differentiable.

2. continuous, but not differentiable.

3. bounded, but not continuous.

4. neither bounded, nor continuous.

. 1 1 1
o Tﬁ(ﬁwz*ﬁwa*'"

1
e
e
1. V2 2. %
3.V2+1 4 o
limi< ! + ! + -
oo \n\vV2 +vV4 Vi +6
1
D)
IS
1. V2 2. \/—15
3.V2+1 4, ﬁ

32.

32.

A & A R U Tgd 398 E,
A0, A+R | @ A%

1 A & 3MdRe #1 T g

2. Th AT AT §

3. Th Hed HHTAT E

4. fagd et ¢

Let A be a closed subset of R, A + 0,4 # R.
Then A'is

1. the closure of the interior of A.

2. acountable set.

3. acompact set.

4. not open.

33.

33.

34.

34.

Y x° = y? = (xy)? = 1 JoFd 3@l x,y
CaRT SAfeid Teh §Hg G ¢l G & HIfe §

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,

A & a,b,c,d e RE M ad — be > 0 &l
AT THAT T, 0 (2) = 20 X R
qRATRT Y TR

H,={zeC:Im(z) >0}, H_={zeC: Im(z) <0},
R,={zeC:Re(z) >0}, R_={zeC: Re(z) <0}.
A, Topeq FARAET AT &

1. H, & H, 9|

2. H, B H_T|
3. R, & R, R
4. R, P R_KI

Leta, b, c,d e R be such that ad — bc > 0.
Consider the Mobius transformation

az+b .
Tapea(@) =—__. Define

H,={zeC:Im(z) >0}, H_={zeC:
Im(z) < 0},




35.

35.

36.

36.

37.

37.

38.

10

R,={zeC:Re(z) >0}, R_
Re(z) < 0}.

Then, Ty p c.q Maps

1. H, toH,.

2. H, toH_.

3. Ry toR,.

4. R, to R_.

={zeC:

AT (x1+x,+x3) 1 +y2+y3+wm) =
15 & fIT YeT quiieh goll T FHol T&AT 41
g?
1.1 2. 2

3.3 4. 4

What is the total number of positive integer
solutions to the equation

(x1+ x5 +x3) (1 + 2 +y3 +y4) =15?
1. 1 2. 2

3. 3 4. 4

o & & Hla-a1, Q W x2 -1 & Th

CoxP—xt+xd—x?+x— 1.

Which of the following is an irreducible
factor of x12 — 1 over Q ?

1. x®+x*+1.

2. x*+1.
3. x*—x?+41.
4, x5 —x*+x3 —x%+x—-1.

W{ZGC|298=1WWO<n<

98 & faIT 2z = 1 } Y IUTHITETET FaT B2
1. 0. 2. 12.
3. 42. 4. 49,

What is the cardinality of the set
{zeC|2%8 =1 and 2" # 1 forany 0 < n <

98} 2
1. 0. 2. 12.
3. 42. 4. 49,

gifeafas wﬁt X & Th YA &
fod, e fn A @fése axar & ageaag 4
amxmé:samﬂmaza#rasm

38.

39.

39.

40.

40.

F ST X H FNed: Ted & (U
W%)l?ﬁmACX$%rU

1 2.
3.4 TWeg & 4.

Y
oy

=>>
1]
>y

For a subset A of the topological space X, let
A denote the union of the set 4 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

A f6 R UH FFS wid § arfe Rt
817 A8 §| O 9gue aerd R[X] g
1. T FaST id

PIEEERICICI IR
TSR i e &
4. TF HETAd IUEST Ui w61 8

Let R be a Euclidean domain such that R is

not a field. Then the polynomial ring R[X] is

always

1. aEuclidean domain.

2. aprincipal ideal domain, but not a
Euclidean domain.

3. aunique factorization domain, but not a
principal ideal domain.

4. not a unique factorization domain.

mamz#ﬁmmWWﬁWI

f(Z) Zn:lnlognz g(z)—Zn 1 n
Ifg r R AT f TAT gaﬁraﬁzﬁwﬁmﬁ
g ar

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

Consider the following power series in the
complex variable z :

fl2) = Zz;f:lnlogn z", g(z) =
Z;‘{’zl% z™. If r, R are the radii of
convergence of f and g respectively, then



41.

41.

42.

42.

oy feufa afger 21+ 7 — 2k arel T W)
§oT 51— 2] + 3k T HAT &1 37 & TG

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

A force 51— 2j + 3k acts on a particle with
position vector 2i4j— 2k. The torque of
the force about the origin is

1. 1+ 16§ + 9k 2. —-i—16j— 9k
3. 1+16j — 9k 4. 1—16j+ 9%k
Thelelch

I(y(@®) = [C? +y” - 2ysinx)dx,
FT e T &, TS 3 ¢, AT ¢, &

Yy

1. y=Ce? + Ce™* +%sinx.
2. y=Ce*+Che™ +§sinx.
. y=Ce*+Ce™ —%sinx.

4, y=Ce* + Ce™?* + %cosx.

The functional

I(y(x)) = f:(yz + y’? — 2ysinx)dx,
has the following extremal with ¢; and ¢, as
arbitrary constants.

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

4, y = Cie® + Ce™%* +%cosx.

11

43.

43.

44,

44,

45.

45.

e AT AT ¢(x) = x +
A7 o(s)ds T |TER AT R(x, 1, 1) §

1. el(x+t) 2. el(x—t)

3. Ae(x+t) 4. elxt

The resolvent kernel R(x, t, 1) for the
Volterra integral equation

p(x)=x+ Af;go(s)ds, is
1 eAx+t) 9 pAlx-)

3. 2e**H 4. eMt
IRfAS AT FHEAT

6u+ 6u_
(x }')ax y—x u)ay—u,
u(x,0) = 1, F A STHN TATT Il &
Luwx—y+w+ (y—x—u)= 0.
Cwtxty+w+ (y—x—u) = 0.

2
3 ulx—y+uw)— (x+y+u)=0.
4 u(y—x+u)+ (x+y—u)= 0.

The solution of the initial value problem
du du

(x—y)a+(y—x—u)@=u,
u(x,0) = 1, satisfies

1L v(x—y+u)+ (y—x—u)= 0.
2. u(x+y+u)+ (y—x—u) = 0.
3 ut(x—y+u)— (x+y+u) = 0.
4ul(y—x+uw)+ (x+y—u)= 0.

acR & T &AW & f(x) = ax + 100 &1 ar
TARIGIed Xy =f(x)) N0 T x=0 & fow
HfFERa gt § 519 &

Il
D D
I
2

EalN

1. a=5.
3. a=0.1.
Let f(x) = ax + 100 for acR. Then the
iteration

Xn+1 = f(Xy) for n > 0 and x, = 0 converges for

1. a=5. 2. a=1.
3. a=0.1. 4, a=10.



12

46. 3.37.9. 48. Consider the system of ODE in
2 dy _ 0
2%u 0% | 0% R’E_AY’Y(O)_ (1)’t>0
ox2 " “oxoy T a2 X _[-1 1
v where A—[O _1] and
1. & T & faAY gHe ¢l Y(©) = (3'1(t)). Then
2. F UF fAAY AT &, S xFqAqr y F 210
@ gl 1. yi(t) and y,(t) are monotonically increasing
3 & A HARS §, St xdur y A fort>0. _ _ _
T g LR & 2. 3%9 inf y,(t) are monotonically increasing
4. % TH ¥ 3fOF AR FHEA ¢ 3. yi(t) and y,(t) are monotonically decreasing
fort > 0.
46. The PDE 4. y,(t) and y,(t) are monotonically decreasing
a%u % P _ o fort>1.
0x2 0x0y ayz x, has
1. only one particular integral. UNIT 4
2. aparticular integral which is linear in x and y.
3. aparticular integral which is a quadratic .
4. more than one particular integral. et e YT & HY Il ST 81 e

IR 37ERT A Ase BAD AT e CAD FI =T

47. R ALAF. y'(x) = f(y(x) W =) afg H ol T ITTASAT FAT &2

f U TH Bold § dUT y T AYHT Heled, ar

1L = 2. =
1 —y (%) 8T v g Bl ae are
3 & 4 12
.y (x) 8 T g B " 216 " 216

2
3. —y(x) 8 U & B
49, From the six letters A, B, C, D, E and F, three
4. - 3:ﬁ' 'Qa; ) 1 H -1 1
Y9y ) & &l letters are chosen at random with replacement.

. v What is the probability that either the word
41. Consider the ODE on R y’(x) = £(y (x)). BAD or the word CAD can be formed from the

Iffls.an even function and y is an odd chosen letters?
function, then 1 3

1. —y (-x) is also a solution. YT 2. e
2. y (—x) is also a solution. 6 12
3. —y (x) is also a solution. 3 76 4 2%

4.y (X)y (—x) is also a solution.

50.7F fF X U Ifees W & & 0 & g

48. R*H @r.31.@. & dF W N,
gAfAT & A F X &7 GOt §ed Bl F gl

ay _ (0 . _
=AY = ().t > 0w 4 e FuAt F @ la-ar g a9 Qe B
[_01 _11] Y = (28) el ar F(x) + F(-x) = 1@3h xeR & |

1. t>0 & FAT y,(t) FUT y,(t) THTeSe qoaet & F(x) - F(-x) = 0 &3l xeR & fou|
2. t>1 & AT y(t) TUT y,(t) Thigse TEAT gl F(X) + F(-x) =1+ P(X =x) &8 xeR & fau|
3. t>0 & foIT y,(t) TAT y,(t) Thicse FTHAT &l F(X) + F(-x) =1-P(X=-x) I8 xeR &

4. t>1 & AT yy(t) TAT y,(t) Thiese grEAET & |

A



50. Let X be a random variable which is symmetric

51.

51.

52.

about 0. Let F be the cumulative distribution
function of X. Which of the following
statements is always true?

1. F(x) + F(-—x) = 1 for all xeR.

2. F(x) - F(—x) =0 for all xeR.

3. FX) + F(x) =1+ P(X =x) forall xeR.

4. FX)+ F(=x)=1-P(X=-x) forall xeR.

N JeToil 1 Teh FHdd, A Igicadl f,
fo o, f o TT dfeh TE,fi=N &, k Feet
AT g, %o, X I AROMTAT g3 IfaRere
k I8T0T, W&TUN TcAF Xy, Xp,---, X T IROTAT
B3N, dlfeh qRafdd (F3T) A, AT Ne+k
&M, & V&I x; Hghed fi+1 & Y|
1. o197 ATET HEeTehd: Hel ALY &
AT AT 38° HA gl
2. A ACIHT RIS HAT ATCTH &
AT a7 399 ATS gl
3. T GERUT JTERTehd: Hel TEUT &
A I 38 HA gl
4. quﬁ*ﬂgqucha?w%l

A set of N observations resulted in k distinct
values Xy, Xo,-++, X, With respective

frequencies f;, f,,--, f, so that ¥, f; = N.
Another k observations resulted in
observations Xj, X,,---, X, once each, so that

the modified (new) sample of size N+k has

observation x; with frequency f; + 1.

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

2. The new median is necessarily more than or
equal to the original median.

3. The new variance is necessarily less than or
equal to the original variance.

4. The new mode will be same as the original
mode.

A & YL Y, Yo dUT Y, T 37ATT TR0 o
gord HEGHSTT YeToT 8, Toefehl Feamemdt
E(Y) = pu+ o+ fs = E(Yy),

E(Ys)=fi- B=E(Y,), T & 718 &,

13

52.

53.

53.

STET LB ddT B AT Irael &l IRemiNd &Y
& e, = %(yl—yz)aan e, = %(Yg—m | &
F T s 3AMAAT TFhelaT &

1 1
1. 5(612 —e?). 2. 5(612 + e2).

3. %(ef + e2). 4. e? +ez.

Let Yy, Y, Y5 and Y, be uncorrelated observa-
tions with common unknown variance o* and
expectations given by

E(Y) =B+ B+ B = E(Y2),

E(Ys) = Bi— B2 = E(Y),

where £y, and f3; are unknown parameters.
Define e; = % (Y, —Y,)and

e, = %(Y3 —Y,). Anunbiased estimator of
o is

1 1
1 S(ef —ed). 2. 2 (ef +ed).

3. %(el2 + e?). 4, e? + e2.

A R Xy, X, X dUT X, TEAT AT

FAUEA: dfed Irefeos W §, IR a@a

ALYy TUT YEOT 2 I YHHT S H

Y| Ay F qF deA JHART §, AT 0

U TEOT ~F @Y, a Fed F § A

e &2

1. & deat HgIAr qd AL B

2. Xq, Xo, Xa AT X, & GF SAe¥ W p T 92T
agrﬁ‘s" Z4=T1X|

3. Xy, Xo, X dUT X, & GF Se¥ W pdr g7

8

4. Xy, Xo, Xz AT X, & ATe¥ O p T 9T

W%(M)zl

4

Let X;, X, X3 and X, be independent and
identically distributed random variables with
common distribution normal with mean x and
variance 2. If the prior distribution of y is
normal with mean 0 and variance % , then
which of the following is true?

1. The prior distribution is not a conjugate prior.
2. Posterior mode of x given Xy, X, Xz and X4

4
|S Zizlxi
—8 .



54.

54.

55.

3. Posterior median of x given Xy, X,, X3 and
4 .
X4 is Z—ijx‘.
4. Posterior variance of g given Xy, X,, X3 and
. (TEX 2
Xsis (3=22)

A fF nx 18T x T n-TX THHAT e

HN HTWOT FAT & o Amew @fewr

p(# 0) TUT JTROT —FEWAUT 3TYE V(# I,

n"HIfE H TcHAF 1) &1 sHS AR,

A 6 AFIT n & Uw FATAG TR ¢

T Ul H F Hia-ar T &2

1. gfg qur AT afg Uv)2=4v g ar &
x'Ax T T HIS-geN STeT HI IHTEOT
T ©l

2. afg qur AT AfG A2=4 8% AT &
x'Ax UF AT He-a91 §cal @l
3FEROT AT &

3. X'Ax &1 e g E’Aﬁ+tr(AV),G|?T tr(-),
Teh a7 ITYE & IR & AfEse i
gl

4. x'Ax T EHAT Th HGIT FIS-ad Fea,
TIIFAT FIfe nF T B

Let the nx 1 vector x follow an n-variate
normal distribution with mean vector u(# 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 follows a central chi-square
distribution if and only if A% = A.

3. The mean of x'Ax is u'Au + tr(AV), where
tr(+) denotes the trace of a square matrix.

4. x'Ax always has a central chi-square
distribution with n degrees of freedom.

ot Y@ e gaer | A

Max x; + gxz, et ufaset & 3refier
5x; + 3%, <15
—X1+ X% <1

14

55.

56.

56.

57.

2X1 + 5%, < 10.
X1, X2 > 0.
HqHEETT
1. &1 S GEIT g T 5
2. & 3edd: FS SSCdH & ol
3. F UF IG[AdT $5TAH &l ol
4. F TH JINTE & ¢l

Consider the following Linear Programming
Problem. Max x; + ;xz subject to
5x; +3x, < 15
— X1+ X% <1
2X1 + 5%, < 10,
X1, Xo > 0.
The problem
1. has no feasible solution.
2. has infinitely many optimal solutions.

3. has a unique optimal solution.
4. has an unbounded solution.

A R Xs TadT IRfeo® W g difes X's,
0% g gafAT § aar g&Ror (X) =2i-1,i>1
% fow | ar

lim P (X, + X, + ---+ X, > nlogn)

n—-oo

1. o1 Hf¥dca A4 gl
3. 1% HA gl

2. Y% & A gl
4. 0 & AT gl

Let Xi’s be independent random variables such
that X;’s are symmetric about 0 and Var (X;) =
2i-1, fori>1. Then,

lim P (X; + X, + ---+ X, > nlogn)
n—oo

1. does not exist.
3. equals 1.

2. equals Y.
4. equals 0.

3 3ugR dur 3 Ffdpfddl IFd T Iefeoh

T3 3ffeeder X faan dor A6 F " (i=

1,2, 3) 39UR & YT &I t [AfGSe T gl

fg o Y Ja7orT & JIROT @ fAfese war

g, ar A syar § @ Sla-ar Tgr &2

1. (t; - t)/V2 T (t, - 2t, +t3)/V6F
FssdHd I@F FATRAT 3herail (BLUE) &
TIROT FATT g



57.

58.

58.

59.

2. t;-t;% BLUEQTUT t, - 2t, +t; & BLUE
& &I TEWROT 2643 gl

3. ti—t, (i#]ij=123)% BLUE & J&IUT
o?3 &l

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

Consider a randomized block design involving
3 treatments and 3 replicates and let t; denote
the effect of the i treatment (i = 1, 2, 3). If ¢
denotes the variance of an observation, which
of the following statements is true?
1. The variance of the best linear unbiased
estimators (BLUE) of (t; - t,)/V2
and (t; - 2t, + t3)/V/6 are equal.
2. The covariance between the BLUE of
t; - tz and the BLUE of t; - 2t, + t5 isS
25°13.
3. The variance of the BLUE of ti—t;, (i #]j,
ij=1,2 3)is o%3.
4. The variance of the BLUE of
(ty - 2t, + t3) is o2/6.

A & Yy, Y, a6 TadT aefees aX § S
HA 1T +1, TF EHAT - & qY AT
g1 aRenfya &% &5

X1= Yo, Xo= Yo, X3 = Xo Xy, Xn= XoaXn 2o 1 >3
& fom ar

1. PXg=1,X=1,X,=—1) =%
2. PXg=1,X = 1,X=1) ==
3. P(Xg =1,Xg = 1,Xy0 = —1) =%
4 P(Xg=1,Xg=1X;0=1) =+

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

probability % each. Define X; =Yy, Xo=Y,,
X3 =Xy X, o, Xn= Xpa Xn_oforn = 3. Then
1 P(Xg=1,X9=1X;o=-1) =1

2. PXg=1,Xg=1X;p=1) =1

3. P(Xg = 1,Xy=1,X;0=—1) =3
4 P(Xg=1,X9=1,X;g=1) = =

@ |

AT F Xy, Xy, X THHAAA (6, 56), 0> 0T
gred arefess ufaeet &1 aRenia & F
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59.

60.

60.

X(]_) = mln {xlv va"'v xn} (_-rle
Xy = max {Xy, Xp,--, Xp} &1 0T 3=IaH

FaTfadr 3MeelsT §
X
1L =2 2. X
Xm
3. Xy 4. =

Let X;, X5,---,X, be a random sample from
uniform (6, 56), 6> 0. Define Xy = min {Xy,

Xoye+, Xn} and X(n) = MmaxX {Xl, Xo,ee, Xn}
Maximum likelihood estimator of @is
X
Xm

Hy: X~ SETH, AT 0 @1 TE0T ~ & 1Y,

FATH Hy: X~ el (0, 1) wdreor ¥ faan| ar

Ho% H, & fawg adteor & fow ererdds

AT o GIeTor

1. & ARdca =1ar gl

2. gie qUT AT AR x| >, 8, ST W ¥
fF o{&ToT AT o FT 8, ar & Hy &l
ITEHR FAT B

3. Fie TqUT AT AR x| <ca ¥, BT ¢z WH &
for odIeToT 3MATT o T &, ar & Ho &l
IENHR FAT B

4. Ifg qur A AT |X| < cy AT|X| > c5 &, T8l
C, AT cs TH & T odietor 39 o &7 §,
ar & Hy 3R T Bl

Consider the problem of testing Hy: X~ Normal
with mean 0 and variance % against Hy: X~

Cauchy (0, 1). Then for testing H, against Hy,

the most powerful size « test

1. does not exist.

2. rejects Hq if and only if |x| > ¢, where c; is
such that the test is of size a.

3. rejects Hq if and only if |x| < c; where c; is
such that the test is of size a.

4. rejects Hy if and only if |x| < c,4 or
[X| > ¢s, €4 < C5 Where ¢4 and cs are such that
the test is of size «.



HIT \PART 'C'

61.

61.

62.

AT & pu(x) = apx? + byx faErd E|§'q7:ﬂ'

HI Teh 3efshd & gl T n > 1 & fAT a,,

b €R I AR & 2, 2, RAEFd R—R

grEdafas &I § aifd lim,,e p, (o) TAT

lim,,_,co py(A;) & HT&dca &1 ar

1. lim,_,, pp(x) &7 31¥dca T x € R&
feow gl

2. lim,,_,e p'y (x) & 31¥dca T x € R&
fow gl

3. lim, e Py (A"Ml) HT Adcd el gl

2

4. Jimy e ', (222) @7 ¥ E B

2

Let p,(x) = a,x? + b,x be a sequence of
guadratic polynomials where a,, b,, € R for
alln > 1. Let Aj, A, be distinct nonzero real
numbers such that

lim,,_, o, P (1) and lim,,_, o, pp, (1) exist.
Then,

1. lim,_ e pp(x) exists forall x € R.

2. lim, o p'y (x) existsforall x € R.

. Ao+
3. lim,_, 0 pn( > L

) does not exist.

AO+2'1

) does not exist
2

4. lim,_, p’n (

e waeell # @ Fa-§ dgd 82

1. g dfeafadr #

((6,y,2) € R®: x2+ y? +z2=1}

2. Yo WU
((21,22,23) € C: 2.2 + 2% + 232 = 1}

3. =1 An, TOTTe HIEAFHT & A et
A, ={0,1} & n=123,..%F fov RAfdea
afeufa gl

4, T fATd 9o aedfas dEara & fov
FiFafsas FREAfTH 7 (z€ C: |Rez| < a}l

16

62.

63.

63.

64.

64.

Which of the following sets are compact?

1. {(x,y,2) € R3: x2+ y? +2z%=1}in
the Euclidean topology.

2. {(z1,22,23) € C3: 7.2+ 2,2 + z32 =1}in
the Euclidean topology.

3. [In=1 A, with product topology, where
A, = {0,1} has discrete topology for
n=123..

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

A F f:R - R Th dhodld Bod &

TR supyeg |f'(X)| < co Bl &

1 f & oReg dghA @1 fedr 9Reg
3fefshd X Gfafafa #dr gl

2. f Th FRM A T Th HRM he
R gfaREa & gl

3. f U AIAARA 3ThA A wh HHARA
3fefshd W gfafad i gl

4. f THGAET: Hdd gl

Let f: R — R be a differentiable function

such that

supyer |f'(x)| < co. Then,

1. f maps a bounded sequence to a
bounded sequence.

2. f maps a Cauchy sequence to a
Cauchy sequence.

3. f maps a convergent sequence to a
convergent sequence.

4. f is uniformly continuous.

(x,y) € R? & fow Aot lim " kzﬁ(y{)
n—-oo £k=0 !

fart| g8 Ao FFERT AN & () F

foT ot s+ &

1. (=1,1) x (0,) 2. Rx (=11

3. (L1 x(-11) 4. RxR

For (x,y) € R?, consider the series

. k2xky? .

lim . Then the series

n—-oo 2k=0 £!

converges for (x,y) in

1. (—1,1) x (0,) 2. Rx(-1,1

3. (-1,1)x(-1,1) 4. RXR



65.

65.

66.

66.

67.

17

A & £:(0,1) » REAT g1 AT o efr
x,y €(0,1) & fow
If () = F@)| < | cosx —cosy| &l @
1.(0,1) # 7 4 HH Th &g W f 3Edd gl
2. (0,1) WX f | 51918 Hoad § W (0,1) W
THTATAT: Tdd el |
3. (0,1) R f THEAEAT: Fdd gl
4. lim,_ f(x) & 3&dca gl

Let f: (0,1) — R be continuous. Suppose that

|[f(x) — f(¥)| < |cosx — cosy] forall

x,y € (0,1). Then,

1. f is discontinuous at least at one point in
(0,1).

2. f is continuous everywhere on (0, 1) but
not uniformly continuous on (0, 1).

3. f isuniformly continuous on (0, 1).

4. lim,_, f(x) exists.

A & f:R? > R?, Helel
f(r,0) = (rcosf,rsinf) gl ar e T &
R? & fagd 3uad=aal U A e & fav, U

C

3
!
g
:
i
,%,

. U=R?

U={(x,y)€E R*:x>0,y>0}

L U={(x,y) € R*: x?+ y? <1}
U={(x,y)ER?:x<—-1,y< -1}

A DN B

Let f: R?2 > R? be the function

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

1. U=R?

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

3. U={(x,y) € R?: x2+ y?2 <1}

4. U={(x,y) € R?:x<—-1,y<—1}

AT & S c R2IRATNT §

S={(m+ ﬁ,n+ﬁ):m,n,p,q€2} Tl
ar,

1. R? W s afasd gl

2. S HAT N3 &1 THeud § T

{(mn)ymmn € Z}I

67.

68.

68.

69.

69.

3. SCHEE & W UY Hag Gl ¢
4. SCqY Fag gl

Let S ¢ R? be defined by

S={ (m+ ﬁ,n+ﬁ):m,n,p,q EZ}.

Then,

1. S is discrete in R?.

2. The set of limit points of S is the set
{(mn)mn €Z}.

3. S€is connected but not path connected.

4. S€ is path connected.

AT fF A={(x,y) e R?:x+y = —1}¢§l
aRenfT &Y f:4 > R? &

e =2 mo) e a

1. AW f& Sihiel T ARO ofccl ALl giell|
2. AW f 3edd: IdheT gl

3. f kel gl

4. f(A) =R? |

LetA={(x,y) € R®:x+y =+ —1}.
Define f: A - R? by
fy) =G

, ). Then,
1+x+y ' 1+x+y
1. the determinant of the Jacobian of f
does not vanish on A.
2. f isinfinitely differentiable on A.
3. fisoneto one.
4. f(A) = R%4

A R f1R? > R? g

fO,y) =@Bx+2y+y? + |xyl, 2x+3y+

x? + |xyl) & f&@r Sar g1 &

1. (0,0) W f 3rGad gl

2. (0,0) W f HAd &l R (0,0)
a AT Fell

. (0,0) W f ahcard gl

. (0,0) T f asheleld ¥, T Hdeherol
Df (0,0) SgcsheAv T &

A W

Let f: R? - R2 be given by the formula

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

3y +x% + |xy|).

Then,

1. fisdiscontinuous at (0,0).

2. fis continuous at (0,0) but not differentiable
at (0,0).



70.

70.

71.

3. f isdifferentiable at (0,0).
4. f is differentiable at (0,0) and the
derivative Df(0,0) is invertible.

[0,00) W TEATAH AT AT Heledl {f,} &
Tslt Al W] ggAe f& e
FUAT H T FIT-F wE ¥
1. 3fe [0,00) W {f,}, f R Fgaa sfdaRa
grar &, ar lim,e fom fu(X)dx = fomf(x)dx
2. TG [0, 00) WX {f,}, f AP TRAHATI:
HEERT giar g, ar
lim,,_, e fom fu(x)dx = fomf(x)dx gl
3. I [0,0) W {f,}, f dH THAAA:
HEFEART &ar &, ar [0,00) R f A g
4. [0,00) R FAT Belall {f,} & T 3Mefshdd HT
AT & a@rfh (), [0,00) W fas
ThAATAT: IAART gIr & R’
lim, 00 fooo fu(x)dx # fooof(x)dx.

Consider all sequences {f,,} of real valued
continuous functions on [0, o). Identify which
of the following statements are correct.

1. If {f,} converges to f pointwise on [0, ),

then lim,,_, o, fooo fn(@)dx = fooof(x)dx

2. If {f,} converges to f uniformly on [0, o),
then lim,,_, o, fooo fn(@)dx = fooof(x)dx

3. If {f,} converges to f uniformly on [0, «),
then £ is continuous on [0, ©).

4. There exists a sequence of continuous
functions {f,,} on [0, o) such that {f,,}
converges to f uniformly on [0, o) but

lim,,_, o fooo fu()dx # fooof(x)dx.

Al [ ¢ dAT o YT IEATAS TEIY &
gReTRT # T
By ={x=(x1,%p, ., X)) € R"|x;% + x,°

+ 41, < a?}

ar R* WX foRdl HEdd: 3Meliad Hdd Belel f

& for et & & Fla- Tgr &2

1. fBaf(tx) dx = thaf(x) t™" dx

2. fBaf(tx) dx = thn f(x)tdx
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71.

72.

72.

3. Jon S +y)dx = [ f()dx, FT y € R
¥ fae
4. fou f(Ex)dx = [ f(2) thdx.

Let t and a be positive real numbers. Define
B, ={x=(x;,%p,...,%;) € R"|x;?
+ X% 4+ x,2 < a?)

Then for any compactly supported continuous
function fon R™ which of the following are
correct?

1. fBaf(tx) dx = mef(x) t™" dx
2. fBaf(tx) dx = thnaf(x) tdx

3. fanf(x +y)dx = [, f(x)dx, for
somey € R™.

4. [on ftx)dx = [o, f(x) t"dx.

A B G, AU G,, R? & A 3uwHAT §
JAqT f:R? —» R2T&H el gl al

L Y61V G) = f7H(Gy) U f7H(GY)

2. f7H6G,) = (fH(G)*

3. f(Gy N Gy) = f(Gy) n f(Gz)

4.3 G, Ta9d § AT G, HIA § ar

Gi+ G,={x+y:x€ G,y €EG}a ar
Hqd © & fagal

Let G; and G, be two subsets of R? and

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

1L f7Y(G1U G) = f7HG) U f71(Gy)

2. 71619 = (FH(G)°

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

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

73. A fF CHW AT B, nxn HeTg gl

1. AB TUT BA® JTHIETOT HAl T T
AT FATT T

2. Ife AB dar BAF 3fReAeTor AT &
eI @A € v AB = BA Bl



73.

74.

74.

75.

75.

3. afg Aler 3fEdca & a ABTAT BA
FAST
4. AB &1 sifa gAem BA $r snfa & &= B

Let 4 and B be n x n matrices over C. Then,

1. AB and BA always have the same set of
eigenvalues.

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

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

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

A & RW vV ue aRfAa fosiar afesr
gafse g1 A & T2V > v s s
FROT § arfe sfa (72) = sufa (1) &1 &,
1. 3fSe (1%) = 37 (1)

2. IR (T?) = 9R& (1)

3. 3 (1) n IRW(T) = {0}.

4. AT (T?) n IRTI (T?) = {0}.

Let V be a finite dimensional vector space
over R. LetT:V — V be alinear
transformation such that rank (T?) =
rank (T). Then,

1. Kernel (T?) = Kernel (T)

2. Range (T?) = Range (T)

3. Kernel (T) n Range (T) = {0}.

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

A fF R W V, n AT A7 389 A
e & agaet # Wy W § v #
p(x) =ag+ ayx + -+ a,x™ ¥ faw,

(Tp)(x) = a, + ay_1x + -+ apx™ GART Teh
Y@&F AT T2V > V & e s ar

1. T UhaT gl 2. T 3<Icsh gl
3. T SgchAUIT F 4. RO T = +1§|

Let VV be the vector space of polynomials over
R of degree less than or equal to n. For
p(x) =ay+a;x+ -+ a,x™ inV, define a
linear transformation T:V — V by (Tp)(x) =
an, +a,_1x+ -+ apx™ Then

1. T isonetoone. 2. T isonto.

3. T isinvertible. 4. detT = +1.
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76.

76.

77.

77.

. 2 2 1 210
3Meggl A=[0 2 —1|dAMB=|0 2 0]

00 3 00 3
W faar| ar

1. 9RAT AT 8T Q W A dUT B IAFT ¢l

2. IRAT T&AT 89 Q W A [awviT gl

3. A FT SiRer afgd &9 B B

4.Aé:3¢%qwsa§qaua‘3®aaﬂﬁa
9§ A ¢

Consider the matrices 4 =

2 10
B=]|0 2 0] Then

0 0 3

2 2 1
0 2 -1fand

1. A and B are similar over the field of
rational numbers Q.

2. Ais diagonalizable over the field of

rational numbers Q.

B is the Jordan canonical form of A.

4. The minimal polynomial and the
characteristic polynomial of A are the
same

w

H & A Th mxn aEAldeH 3egg § aor

be R™ b#0%gl

1. Ax = b §sll arEafash gell &1 qeag
T Tfeer gAfSe 1

2.3 Ax=b F A gT udW v §
/1u+(1—/1)v9ffo=bEFrWBT~r§',
Fs i 1€ R & faw|

3. Ax=b % &Y & &I gall udyr v & faT
Thdd TIT Au+ (1 —Dvdt Ax=b &1
THh gl g AT a9, 39 0<A1<1 gl

4. g A Sfa n § Ax = b & 3AF
T 3% Th g gl

Let A bean m x n real matrixand b € R™

with b # 0.

1. The set of all real solutions of
Ax = b is a vector space.

2. If uwand v are two solutions of Ax = b,
then Au + (1 — A)v is also a solution of
Ax =b forany 1 € R.



3. For any two solutions u and v of
Ax = b, the linear combination
Au + (1 — A)vis also a solution of
Ax =b onlywhen0 <1< 1.

4. Ifrank of A isn, then Ax = b has at
most one solution.

78. AT fh A, CWR Teh n x n 3egg § difeh C
I IAF AR TG AFN Th
fFeeriOres afger g1 ar
1. AF ol iffaerioe A gaa £
2. A% gl et a7 [fgwa €
3. T AaecH WA= 211F%, & |
nxnwwgl

4, T y, TUT m, HA: mmagqa
Tq 3ifeqss sgug # fAfdse wd € d
XA=mA%I

78. Let A be ann X n matrix over C such that
every 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, wherel isthe
n X n identity matrix.

4. If y, and m, denote the characteristic
polynomial and the minimal polynomial
respectively, then y, = m,.

79. 5T FYAT A F HlT-T1/7 T /8?2
1. U TAd AT f:R — R&T 3edca §

arfeh f(R) = Q &1
2. T Tdd AT f:R — R&T 3edca &
it f(R) = Z &I

3. T Add AT f: R — R? & J¥Acd &
arfeh f(R) = {(x,y) € R%:x* +y? = 1} 8l

4. T Hdd AT £:[0,1]U[2,3] — {0,1}
&1 31T gl
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79.

80.

80.

81.

81.

82.

Which of the following statements is/are true?
1. There exists a continuous map f: R — R
such that f(R) = Q.
2. There exists a continuous map f: R — R
such that f(R) = Z.
3. There exists a continuous map f: R —
R? such that f(R) = {(x,y) €
R2:x2 +y2 = 1}.
4. There exists a continuous map
f:10,1] v [2,3] — {0, 1}.

fFsT el GHAAS Sl AT X drel
quiteh &1 folest AeRTell & & leT-AT JeRrer

Jafdse aar g2

x = 2(mod 5), x = 3(mod 7) and

x = 4(mod 11).

1. [401,600] 2. [601,800]

3. [801,1000] 4. [1001,1200]

Which of the following intervals contains an
integer satisfying the following three

congruences:

x = 2(mod 5),x =3(mod 7) and x =
4(mod 11).

1. [401,600] 2. [601,800]

3. [801,1000] 4. [1001,1200]

A & a, {1,2,--,n} W 390 HATA o &I
T @ fAfese aar § arfh o S-81 ar

3TEYFT Thi HT IULAh g1 al:

1. a;=50 2. a,=14

3. a;=40 4. a,=11

Let a, denote the number of those

permutations o on {1,2,---,n} such that o is a

product of exactly two disjoint cycles. Then:
1. a5 =50 2. a4 =14
3. a5 =40 4, a;=11

A A Qe gem Q[X]/(x3) @ RAfdse
EEGINIG|
1. A# 8F-8% i fafasd 3fad uremaferr g
2. A® A U AT IUTSTael gl
3. ATUS qUIHRT oid Bl
4, A TR f,g9, QIX|HE, AfRAH f-g=0
gl TG FAUT g, AW AH fdA g&
gfafsar & fafése & g1 @ £(0)-g(0) =0 gl



82.

83.

83.

84.

84.

85.

85.
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Let A denote the quotient ring Q[X]/(X3).

Then

1. There are exactly three distinct proper
ideals in A.

2. There is only one prime ideal in A.

3. Aisan integral domain.

4. Let f,gbeinQ[X]suchthat f-g = 0inA.
Here f and g denote the image of f and
g respectively in A. Then f(0)-g(0) = 0.

A R w=cosj—z+ isini—g gl
AT fFK = Qwd) dur L= Q(w) &I ar

1. [L: Q] =10 2. [L: K]=2
3.[K: Q=4 4, L=K

Let w = cos=Z + i sin=r,

10 10
Let K = Q(w?) and let L = Q(w). Then
1. [L: Q=10 2. [L: K]=2
3. [K: Q] =4 4. L=K

A & GHIfE 60 HT Teh T FAg &l o
1. G& o a5 308g ¢
2. G& TR fel-3 39wegg §
3. G &I, FfE 6 F1, Th dfheh 3TTHE Bl
4. G &I T&h HGAdT 3Haad, Fifc 2 F, gl

Let G be a simple group of order 60. Then
1. G has six Sylow-5 subgroups

2. G has four Sylow-3 subgroups.

3. G has a cyclic subgroup of order 6.

4. G has a unique element of order 2.

=T A8 goral J ¥ SiF-T &7 &2

1. F3[X]/(X?+ X + 1), 58T F,;, 33fagar &l
T RfAT &7 g

2. Z[X]/(X-3)

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

4. F,[X]/(X2+ X +1), & F,, 23/ddal &l
T gRMAT &7 gl

Which of the following quotient rings are

fields?

1. F5[X]/(X?+ X + 1), where F is the
finite field with 3 elements.

2. Z[X]/(X—-13)

3. Q[X]/(X?+ X+ 1)
4. F,[X]/(X?+ X +1) whereF, isthe
finite field with 2 elements.

86. AW ff C W f TH AReifNd Holed gl af f
T 3R ¢ G f #1 P qAS JHafdiced
AT § 3 3Nefshel I

1l a,=1/n

2. an=(1—1)n—1%

3. anzg

4, I 4, nd AT &7 HAT af a, =n

am A 4, n & fQmioa s&xar § ar

anzz.

86. Let f be an analytic functionin C. Then f is
constant if the zero set of fcontains the

sequence
1. a,=1/n
11
2. a, = (1" 1;
-1
3. a, = o
4. a, = nif 4 does not divide n and

a, == if 4 divides n
n

87. A= n=>1W (Z/nZ) % Uehch & HHF
(Z/nZ)* B 5T 7 ¥ FA-A1 FHg Afsher
gl
1. (Z/10Z)"

. (Z/231)"

. (Z/100Z)"

. (Z/163Z)"

A wnN

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

1. (Z/10Z)*
2.(2/237)"
3. (Z/100Z)*
4.(Z/1637Z)*

88. A for Taf zE(C?ﬁUf(z)zezl_l
e?# 1 gl ar
1. f 3feideT BefeT Bl
2. f Fr RfEad A g €
3. OFfoud 3767 & f & IIRAIT: F5
Heidsd gl
4. f & g AdP THHUT gl

¢ arfe




88.

89.

89.

1

Let f(2) = o=

e? # 1. Then

1. f is meromorphic .

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

Each pole of f is simple.

for all z € C such that

E

aaﬁmAz{zec:§< |z|<2} W Feled

f(z) == R FER| ooy & & Fla-avd @

&2

1. A% Hgd 3YTgeadl W THEAE: f(2)
# Flewied FAaE Tgual {pa(2)} F
Th T & HTced Bl

2. A% Fgd 3UagTIdl W THAAE: f(2)
#  FleAded oAdlel IRAT  Foll
{r.2)} , TaF 3=dsd C\4 H 3afaftea
& & U 3THEA 1 3RAa ¢

3. A% Hed IUUgTIdl W THAAE: f(z)
P Hlewpicd HAAT TgIal {pq(2)} FT
IS 3eTshA el B

4. A% Hgd IUEYTIAl W THEAE: f(2)
FI  Fleddied Tearel IRAT  FHeorar
{2}, TaF Fdds C\4 F dfafea
g, T FIg IThHA G &

Consider the function f(z) = é on the

annulus A = {z € (C:% < |zl < 2}. Which of

the following is/are true?

1. There is a sequence {pn(z)} of polynomials
that approximate f(z) uniformly on compact
subsets of A.

2. There is a sequence {r,(z)} of rational
functions, whose poles are contained in

C\A and which approximates f(z) uniformly

on compact subsets of A.

3. No sequence {pn(2)} of polynomials
approximate f(z) uniformly on compact
subsets of A.

4. No sequence {r,(z)} of rational functions
whose poles are contained in C\4,
approximate f(z) uniformly on compact
subsets of A.
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90.

90.

C W ddd IFAH AT HoldAl @ TiGer
AT & AW & C(C) RAfEse &ear &, aur
H(C) T d2ai% Woell & Tfger gAfe
FI CC)H AT H(C) H THaEr Bedd f &
faw qur c& foelt dgd 3U@H=aT K & fav
IRATT FL T

Ifllx = szzet]glf(Z)I-

a

1. Y% Hed KSC & T C(O R |k
T&h AAS gl

2. 98% Hed KSC & T HO R |l
T ATS gl

3. Gl IRFd IR goFd TEdT K S C &
foT c(©) | |-k Tk AETH g

4. 9AF INFd HAWT JFd Ted K € C &
T HC) W |-k T AT g

Let C(C) denote the vector space of
continuous complex valued functions on C
and H(C) denote the vector space of entire
functions. For any function fin C(C) or
H(C), and for any compact subset K of C,
define

Ifllx = suplf(2)I.
zeK

Then

1. ||-llxis a norm on C(C) for every compact
K c C.

2. |I*llx is a norm on H(C) for every
compact K € C.

3. |I'llx isanorm on C(C) for every compact
K <€ C with non-empty interior.

4. |||l is a norm on H(C) for every compact
K < C with non-empty interior.

91.

A & y(t) = y(0) + [, y(s)ds for t > 0 &I
FHATYTT FIAT Teh Tddd: el Helel

y :[0,00) - [0,00) &1 A

1 y2(t) = y*(0) + [ y*(s)ds.

2. y2(t) = y*(0) + 2 [, y*(s)ds.




91.

92.

92.

93.

93.

3. y2(t) = y2(0) + [ y(s)ds.
4. y2(0) = O + ([[¥()ds) +
2y(0) J, y(s)ds.

Let y :[0,00) — [0,00) be a continuously
differentiable function satisfying

y(®) = y(0) + [ y(s)ds fort>0.

Then

L y2(®) = y2(0) + [, ¥*(s)ds.

2. y2(©) = y2(0) + 2 [{y*(s)ds.

3. y2(8) = y2(0) + J, y(s)ds.

4. y2 (0 = y2©O + (Jy(s)ds) +
2y(0) f; y(s)ds.

GSOATT m JuT Ifd v % Ted HUT @l
effAes (H) gor darsh (L) ) e ar

1 HJAT LTF g ¥ &&dT §

2. HAuT L §efd § g v R et &7 &
[GEE

3. HAUTLHATT §

4. HAgrLaEr v # gfaarda gl

Consider the Hamiltonian (H) and the

Lagrangian (L) for a free particle of mass m

and velocity v. Then

1. Hand L are independent of each other.

2. Hand L are related but have different
dependence on v.

3. Hand L are equal.

4. Both H and L are quadratic in v.

AT F u(t) Th Tddd: 32NS Hold § T

t>0% forT 3rKOT AT oar § aUr u'(t) =

4u®* (t); u(0)=0 T FATUTT HIAT gl ar

1. u(t)=0.

2. u(t) =t

_ foro<t<1

3 u® = for t>1.
for0<t<10
for t =210.

e -1y

0
4 ut)= {(t — 10)*

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

23

94.

94.

95.

1L u®=0
2. u) =t
(0 foro<t<1
3. u(®) = {(t -1D* for t =1
(0 for0<t<10
4 u) = {(t 10)* for t =10.

FohH T BT g & Il il
SUATT m & T Hur W R, S
Jifercrerforen Jotieh 4§ T e oash @
afoia &
L(r7, 0,0) = 2 (2 + 1267) + 2
o
1. dF & SATIhIFHd HAT §
Py =mi AT pg = mr2é|
[pr ] &

z.éqﬁ%@w?ﬁ%fl_

B.Fi?r@r%ﬁw?ﬁ%H_%[pr+f§] y

4 9 & AAhd FAIT § p, = +mr dA;T
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) = 2 (#2 + r26%) + =~
Then
1. The generalized momenta of the

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

[ 2 +2 Pe 1 um
2m .
3. The Hamlltonlan of the system is
_ A [,2Ps]_ pm
H= 2m [pr _+ rz] r
4. The generalized momenta of the system
are p, = +ms and py = —mr?6.

HFT%WUT‘;; ——OEh‘r u(x, y) gl

%G'TQJ\_J“‘TW%EH y — oo dUT I

y=0 g a A sinx @ar gl ar

1. u= Z:zlansin(nx+ be ™ @l a,
TITE dAT b, LRAR FHR gl

2. u= Zilan sin(nx + bn)e_nzy, STeT

a, =1 dAa, (n>1), b,3HKOT 3= gl



95.

96.

96.

97.

3. u= Z:zlansin(nx+ b,)e ™, STg&l
=1, n>1% T a,=0 @ n>1%
foT b, =081

4, u= z a, sin(nx + bn)e‘"zy, S8 n>0
n=1 )
& U b,=0% aur @l a, YAK Bl

Let u(x, y) be the solution of the equation
2%u  9%u .
2T 9 0, which tends to zero as y — o
and has the value sin x wheny = 0. Then
1. u= 2:21 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; = 1and a, (n > 1), b, are non-
Zero constants.
3. u= Z:;l a, sin(nx + bp)e™™,
where a; =1, a,=0forn>1 and
b,=0forn>1.

4. u= Z a, sin(nx + bn)e‘”zy,
n=1

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

A fF x> 3F T f(x) = Vx+3 Bl
eRrgfed

) C
Xni1 = f (), %9 = 0;n =0

W fFaR| YeRigfed & @8y @A g |

1 -1 2. 3
3.0 4. \[3+\/3+\/3+---

Let f(x) = vx +3for x > —3. Consider
the iteration

Xne1 = f(Xn), %0 = O;n 20
The possible limits of the iteration are

1 -1 2. 3

3.0 4. \/3+\/3+W 99.

HHAT AT FAEAT
—u” (X) = 72(x) ; x € (0, 1)
u(0) =u(1) =0.

R faerdl afe u dur v [0,1] W Tad g,
ar

1. u2(x) + m2u?(x) = u’?(0)

2. folu’z(x)dx -2 fol u?(x)dx =0

3 ul(x)+rul(x) =0

4. folu’z(x)dx — 2 fol u?(x)dx = u’?(0)

Consider the boundary value problem
—u" (X) = 72u(x) ; X € (0, 1)

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

If u and u’ are continuous on [0, 1], then
1. u’?(x) + m2u?(x) = u’?(0)

2. folu’z(x)dx -2 f01 u?(x)dx =0
3. u?(x) +mul(x) = 0
4, folu’z(x)dx —m? fol u?(x)dx = u’?(0)

. Boldd Jlyl = [ fxy,y)dx, BT TH geTh

& 3iEdca # fe@me, o T weh =gt

3ThA  (¢) 3UTET 8, Ig 9T & b

1. (g FfHER & U1 JHad Bl

2. (¢,) 3fHE & qUT J 3TFAAT B

3. (¢n) T Teh MAARY 3URIHA § 4T J
Had gl

4. (@) T Ueh JTFERT SURTHA § 4T J
3aheldT gl

. To show the existence of a minimizer for the

functional J[y] = f;f(x, y,y)dx, for which
there is a minimizing sequence (¢), it is
enough to have
1. (¢) is convergent and J is continuous.
2. (¢n) is convergent and J is differentiable.
3. (¢n) has a convergent subsequence and J
is continuous.
4. (¢n) has a convergent subsequence and J is
differentiable.

Al & I@ET gHET

92 92
ﬁ=ﬁ;x € (0,2m),t >0
u(x, 0) = el@*

FT AT u(x, t) AT & fhdl weR &
fow) ar



99.

100.

100.

101.

1. u(x,t) = el@x giot,
2. u(x,t) = elw¥ g=iet,

3 el.wt+ e—iwt
3. u(x,t) = e“"x( 5 )

2
4. u(x,t) = t+x?.

Let u(x, t) satisfy the wave equation

o%*u _ 9%u
-z = 52X €(0,2m),t >0

u(x, 0) = el@x

for some w eR. Then
1. u(x,t) = e'@¥ gtet,
2. u(x, t) = elwx g=iot,

t t
3. u(x,t) = e* (elw e lw)
. )

4. u(x,t) = t+x7.

3T.37.9.
au ou N (au)z N <6u)2 —0
ax Yoy dy \ox dy w=

&1 g1 DafAfRca e &

1 xy da # & Eged &

2. xyu 37T H TH Sreigectot |
3. u-x dol H Th Waold &

4, u-y dd H TP AfARTAT FI

A solution of the PDE

ou N ou N (au)z s (611)2 o
x dx y dy \dx dy w=

represents

1. anellipse in the x-y plane.

2. an ellipsoid in the xyu space.
3. aparabola in the u-x plane.
4. ahyperbola in the u-y plane.

I 714 %= 0% fav gerglea
Xn+1
1 f() =x*-2 & fow A9d f§g gerrgheal
2. f(x) =x* -2 & fow =g i fafe

=2 (x+2) n=0 sHH T T &

25

101.

102.

102.

3. f00) =22 & fav frae g germgfea)
4. f(x) =x*+2 & T =g & e gl

The iteration
1 2
Xn+1 = E(Xn +E),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.
3. fixed point iteration for f(x) = X742
4. Newton’s method for f(x) = x* + 2.

A & Ay, A, ATFEEO e aur £ f,
HITd ATHAEIOIR Pl § 59 ToTd
HATRA FHEIUT & ToIT:

p(x) — Af(2xt +4x?)p(t)dt = 0.

(__ﬂ.
1A% A
2. /112/12

3. [] i) f,(x)dx =0
4. [ HiOf(x)dx =1

Let A4, A, be the characteristic numbers and

f1, f> be the corresponding eigenfunctions for
the homogeneous integral equation
1

p(x) — Af(th + 4x?)(t)dt = 0.
Then
L4+ 4
2. A, =1,
3. [, () f,(x)dx =0
4 [} fiOf(0)dx =1
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3. T RAFTFWRWF N=n XTaar v &

103. 37aEAT GARE S = {1,2,---,23} W A & 4. IF fo St W RH N=n ¢,
. . 1
Xy )nzo T HTHIT @elT &, HhaoT Il P{sz}z{ — k=012 ,n&fAv
Dii+1 = Pii—1 =% V2=<i<22 0 e
1
P12 = Pr2s =3 104. A fair coin is tossed repeatedly. Let X be the
P23y = P2322 = % number of Tails before the first Head occurs.
F X A W A, BET FyE F @ S Let Y denote the number of Tails observed
. between the occurrence of the first and the
e R second Heads. Let X + Y = N. Then, which of
1. (Xp)nzo T Tk IEfAdT FTdeY e gl the following statements are true:
2. (Xp)nzo HETEHTONT B 1. \)I(Vizj[lﬁd Y are independent random variables
3. P(X, =1) — —. - _
( _t P(X =k) = P(Y=k)={2 (D fork =0,1,2-
4. (Xp)nzo YRGBl 0 otherwise.
2. N has a probability mass function given by
103. Let (X,)nso be a Markov chain on the state (k—1)27% fork =2,3,4, -
space S := {1,2,---, 23} with transition P{N =k} = { 0 otherwise.

probability given by

1 ,
=i == <i< .
Pii+1 =Pii-1 =, V2=i=<22 of X and Y are independent.

P12 = P1,23 = % 4. Given N =n,

3. Given N = n, the conditional distribution

[

P231 = P23,22 = 3 fork=0,1,2, ---n.

1
P{X=k}={ el

Then, which of the following statements are 0 otherwise.

true?

1. (Xn)n=0 has a unique stationary 105. T & (X.Y) & UF GIFA deoT g, Sl X H
distribution.

39Td §¢aT N(0, 1) § Jar @ xeR & fow

2. (X)nso is irreducible. o
E(Y | X =x)=x3&| a1, & =i & Hla-8

3. P(X,=1) > —

4. (Xp)nso IS recu?rgent. T
1. ggaey (X, Y)=0.
104. T AT {Hd I TR-TRX 3Ol AT gl 2. TEEEE (X, Y) > 0.
A 6 X, 9UF MY & gehe gled & g4 Yehe 3. Fgaay (X, Y) <0.
U Yool Y FEdT {1 guUd U gfache et 4. XTUT Y F&GA Bl
& g gl & oI 98 geol fT qedr
A T Y RS @R ¥ AR R X+ Y =N 105. Suppose that (X,Y) has a joint distribution

with the marginal distribution of X being

g oo FuAt F & Fla-a ad § 2 N(0, 1) and E(Y | X =x)= x for all xeR. Then,

1. Xdur Y¥ady grefeosd X g which of the following statements are true?
P(X=k)= P(Y=k) = {2-<k+1) fork=0,1,2--%faT 1. Corr (X, Y) =0.
0 Sear 2. Corr (X,Y)>0.
& Y| 3. Corr (X,Y)<0.

2. N T TF IASdT goIHATT Bolel & ot 4. Xand Y are independent.

-k _
Py =1y ={k =12 fork = 2,3,4, - & fow
0 3=gAT

& ry fear S gl



106.

106.

107.

107.

108.

foReY sherer F 3 ATl AT 6 Flell IS &1 Th-
AFAAd R foar| gradi @ae # g@y
AT 3G & e @A ST UThdT &:
1. - 2.

41
9!

s 4(2) .

An urn has 3 red and 6 black balls. Balls are

drawn at random one by one without

replacement. The probability that second red

ball appears at the fifth draw is
1

ol

4!

1. a 2. a
6!4! 6!4!

3. 4(7) 4. 22

qIfehdT gefcd el f(x;0) = 0xP71,0 < x <
1, 349 xCF; 6>0 @ fav v ws
IefRos ufagdy & A« &F X, X, -, X,
fafese #a &1 qeea

{Cc, xg,0,x0) 1 X log () = ¢},
SIgl ¢ UH arEdideh HEAT § S 3ugerdd:
T I B, Hy B H, & fawg aleror s
F fOT te THEART: AFIdH Uid § A
&
1. Hy:0 =14deTH Hi:0>11
2. Hy:0 = 19eHA H: 0 = 4 |
3. Hy:0 =4TH Hi:60 <1 |
4. Hy:0 =4 ScATHH;:0 #1 |

Let X;,X, -, X, denote a random sample
from a distribution having a probability
density function  f(x;0) = 8x71,0 <

x < 1, zero elsewhere; 6 > 0.

The set {(xq, x5, x,): X1 log(x;) = c},
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;: 6 > 4.

3. Hy:0 =4 against H;: 6 < 1.

4. Hy:0 = 4 against H,: 0 # 1.

A & Xy, Xy, TIAT: JAT FIUTHA:
gfed § 9@+ (0, 1) W TH THTAA §cof
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108.

109.

109.

" nlogn

" logn

& @Y A & onxld Be 5, =30, X; 8
O AFT FUAT H T P9 TEY B2
1. 3 n— oo, =2 0 gfidedr 1 & T1Y|

nlogn
2 P{{Sn >2?”} mﬁﬁaa:a:énmm%}z 18]
3. M noow, 2 50 gifi¥icwar 1 & ary|

logn

a, P{{Sn >} sraRfe: #¢ n mm%}: 1%

Let X3, Xy,--- be independent and identically
distributed, each having a uniform
distribution on (0, 1). Let S, =X, X; forn
> 1. Then, which of the following statements
are true?

Sn

—0 as n — oo with probability 1.

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

Sn

— 0 as n — oo with probability 1.

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

mﬁ%(i)wmaﬁar%aﬁs
X TAT Y & 39T §cod TAW § dUT Tcdeh AT
0 @27 1 SEUT & WY SHAId: dfed gl dl,
fooa gfaeell & & Fla-3 X dqar v & T@dqar
Fr ST T §?
1. FEIEROT (X, Y)=0 gl
2. aX +bY JHTHAIT: dfed §, I aeafas

a dur b & fow, AreT 0dwr gEROT &’ + b?

& gry|
3. P(X<0,Y<0)=Y.
4, g IEdfds s duT t & foU

E[eitx+ isY] — E[eitX] E[eisY] %-I

Suppose ();) is a random vector such that the

marginal distribution of X and the marginal

distribution of Y are the same and each is

normally distributed with mean 0 and

variance 1. Then, which of the following

conditions imply independence of X and Y?

1. Cov(X,Y)=0

2. aX +bY is normally distributed with mean 0O
and variance a” + b? for all real a and b.

3. P(X<0,Y<0)=Y%.

4. E[e™ "] = E[e"] E[""] for all real s and t.
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110. &A% AT 4 § @ F FRT=a9g & 2 Then, which of the following statements are
5 ! . true?
H . Fu Fo, Fo @I F, iFoTele % 1. The confounded effects are F,F,Fs,
TH al TR W, S 0 dUr 19 RAfEEd gl FiF,Fa, FoFa
@z 3idfacear AeTad gl 2. The confounded effects are F,F,F3,
Block I Block I FaFsFs, FiF,.

3. The design is connected.

F, F, F, F, F, F, F, F
ror e ror 4. The design is disconnected.

0000 0 0 0 1
o110 0111 111. X, X,, .., X, T&dId: Ud HIAHHAGIC: Sfed
Lo 1 1 1010 Ao T & S Bin(l,p) T 3[EROT HX
1 1 0 1 1 1 0 0 ‘ L

€1 AT a =001 & U Hy:p = el

Block IIT Block TV Hy:p =2 &7 gietor & forw gdeyor
F, F, F; F, F, F, F; F, *
0O 01 0 0 0 1 1 ¢={1 RIS s
01 0 0 0 1 0 1 0 AT
1 0 0 1 1 0 0 0 g W faar| at, @ et & @ Sla-F @@
11 1 1 1 1 1 0 %
L. ‘ 1. & kY
D P T B E JF n > o, gEIuT ?W4W31@?ﬁ?f
1. THRd AT § FiF,Fs, FiFoFs, FoFy j;ﬁ el S
2. WHRA UHT § FiF,Fa FoFaFs FiFs 2. S n -~ oo, QT H AT 3 T AR
3. kT Hag B j;ﬁ il o ;
4. 3P TS B 3. S n oo, TUET H A | W HHARA
g &1
110. A 2* experiment involving factors Fy, F,, Fs 4, T n > o, TEToT &1 AfFT 1 W IfFaRT
and F,, each at two levels, coded 0 and 1 is B ¥

conducted in blocks of size 4 each. The block

contents are as below: .
111, X4, X5, ..., Xy, are independently and

Block T Block TI identically distributed random variables,
F, F, F, F, F, F, F, F, which follow Bin(1,p). To test Ho:p=%vs
0 0 0 0 0 0 0 1
01 1 0 0 1 1 1

Hy:p = 3 with size @ = 0.01, consider the
4

test

1 0 1 1 1 01 0 (1Y X s e,
b b oo ¢= {0 otherwise,

Block IIT Block IV
F, F, F; F, F, F, F; F, then, which of the following statements are
O 010 00 1 1 true? )
0O 1 0 0 0 1 0 1 1. Asn — oo power of the test converges to "
Lo 01 Lo 00 2. Asn — oo power of the test converges to %

1 1 1 1 1 1 1 0
3. Asn — oo power of the test converges to %.

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



112.

112.

113.

113.

A e Ry 7 cuafeya far = g, e
T & A ges dafafsea
@
R— _@_
0

gcdeh T Cy, C,, C; FI TaAAA: Ul
FAATHATA: dfecd 3geprel § fSietenr e
TETIRT §, ATET 1 & 1| ar aF Fr
fashfaar waa S¢t) fem arar &

1. S()=e > fort>0.

2. SM)=(1—-e ")2e ", fort>0.
3.5M)=(1-e e "' fort>0.

4. S =(1-1L-e " H9)e ", fort>0.

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

_@_

© ©

Each of the components C,, C,, C3 has
independent and identically distributed
lifetimes whose distribution is exponential
with mean 1. Then, the survival function,
S(t), of the system is given by

1. S(t)y=e * fort>0.

2.5 =(1—-e YHe ', fort>0.

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

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

A & Xy, -, X, TqAAA: U AIATHHATA:
gfed aefees W & N 1) ded & Tyl
AT TF pel0,00)| AW &6 4, u F 3Tadd
gafaar 3ol g1 ar, foed dyaAr 7 &
HlI-F L 82

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

2. p & Qv o 3af@Ea g

3. udF T X, gaea gl

4. popr e RSt 4 gl

Let X, -+, X,, be independent and identically
distributed random variables with N(y, 1)
distribution. Assume that ue[0, ). Let /i be

29

114.

114.

115.

the MLE of u. Then, which of the following
statements are true?

1. g = max(X,,0).

2. f is unbiased for p.

3. X, is sufficient for p.

4. i is a consistent estimator of .

AW & X, Xy, -, X, , UB,0+1) & ured

& Fefeod gfaedl g1 IR Xy < X <

<Xy Xu, Xy, X, & HIAT AN BT

fAfgse w&xa § ar BT el & @ Fla-T

e 87

1. 0% T v FgeFad: qaed gldesist
(X Xy +1) &l

2. 6% fov tF gaTed 9fded s X(, + 1 Bl

3. 0% AU Ush FYFdd: qdied gfdedisr

(X Xmw) &l
4. 0% fav tF 9T gfded Xy &

Let X, X5, -+, X, be a random sample from
Uu@,o+1). If Xy <X < <Xm
denote the ordered values of X;, X5, -, X,
then which of the following statements are
true?

1. (Xy, Xy + 1) is ajointly sufficient

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

3. (X1), X@y) is ajointly sufficient statistic for 6.

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

s aRfAT M€y TN sHRAT Uy, Uy,
Uy @ R €, aur seg v, W sl
T H AT Y;(i=1,2,,N) &l A= &

Y =3, ¥, @ 7 =—3¥,v, § e &
YT & HY AT n > 1H gidaed
AT & AT H TRSAT & qrY ehrer
ST &, aoT TRSdI3T py po---, pu; 0 < pi <
1,i=1,2, - Naur ¥V . p, =1 & @ry|
qﬁmﬁﬁ;T:%Ziesn/PhaﬁW
ufee 1 st W feqga §1 A, e
AT 7 T FA-T TE &2



115.

116.

1. Y &7 FATAAT 3herst & T |

2. Y &I AHAT 3Tehelol 8T |

3. afg mefrii=1,2, - NF fawp &
AT H Y, § A T T IERT LT &

4. T & YEIOT H ATHAT 3Thelol &

1 Y 2
n(n-1) Lies (p_l_ T) '

A finite population has N units, labelled U;,

U,,---, Uy and the value of a study variable on

unitU;is Y (i=1,2,---,N). LetY =YN .V,

andY = %Z?’ﬂ Y;. A sample of sizen>1is
drawn from the population with probability
proportional to size with replacement, with

selection probabilities py, pa,--+, pn; 0 < pi < 1,
i=1,2 ---Nand ¥V, p; = 1. Define
T = %Zia Y;/pi, where the sum extends over

the units in the sample. Then, which of the

following statements are true?

1. Tisan unbiased estimator of Y.

2. Tis an unbiased estimator of Y.

3. The variance of T is zero if Y; is
proportional to p; for all

i,i=1,2, - N.
4. An unbiased estimator of the variance of T
is —— T, (2 - T)Z.
n(n-1) pi
A F Yy, Yy, dRfTee WO, I4
AT AT 0 & @iyl aieer (Y, Yo, Y0,
H JEROT-HgIERoT Ffeer vear g & v
Foshd & Tl ol Jraa ¢ & FA §
aar gl 3afaoll @ua d & AW § |
A F 0 F Sveaw W@ 3ARAT
Hehelsl T, § AT O 1 WYUROT cqATH 91
3Thelat T, &l FFT ot § @ -3 T
&2
LT = =YL, Y, =T,
2. T,=nY dur T, =
AT 7§l
3. Yi, Yoo, Yo S-Sl (n — 1) IW@era: TadT
el 8, Yo Yed TcIRM & AT

LY, -V SR Yyos @l
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117.

117.

4. Y1, Y, Yy & 8F-81 (n - 2) @pd: Taav
N @F ®olel 8, A L TR & ||

Let Y1, Y,---,Y, be random variables with

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

best linear unbiased estimator of & and T, be

the ordinary least squares estimator of 6.

Which of the following statemens are true?

1.7,= %2?:11/1' =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 Y4, Y5,---,Y,each

with zero expectation.
4. There are exactly (n — 2) linearly indepen-

dent linear functions of Y4, Y5,---,Y,each
with zero expectation.

Th M/M/1 AR R o Sdr camar
gfehar WA It gfaeer 8 aur Aarehrer it
IWHdhd: dfed g, 9fd IEF 6 Fee &
T & Y| FAR H AEH I JAGTT Bl
Fr

1. U AT ST & p.d.f.

(10)8x7e=10%

f(x)={ 7 forx >0 & oy
0

otherwise.
2. U §co Beldd St
Flx) = {1 —(0.8)e™?* forx > '0
0 otherwise
ST gl
3. Ay 4 fAde g
4. ATET 24 AT B

Consider an M/M/1 queue with arrivals as a
Poisson process at a rate of 8 per hour and a
service time which is exponentially
distributed at a rate of 6 minutes per
customer. The waiting time of a customer in
the queue
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118.

119.

1. has a gamma distribution with p.d.f.
8,.7 ,—10x
Qo xe” - forx >0

f(x) = { 7!
0 otherwise.
2. has distribution function given by

F(x) = {1 —(0.8)e™?* forx >0
0 otherwise.
3. has mean 4 minutes.

4. has mean 24 minutes.

A R X TH 4 x 1 AT AfeRr & SR

YHTHT §¢o, ATEY p U GR9el 3egg =

F Tl A F L & A0 AT §

M=621=3 1,=2,dd A,=1| &A= &

Y, Y, Y5, Y, UR HEG ueh g1 e wyet &

q FlT-T TqE 82

1. JUH & gehl ¥ aiedd faaror &1 gfaera
95% & & gl

2. YA diT gehl A cafead faeror &1
gfaerd 95% & 3ifa gl

3. Yy, Y, Y. Y, T&AT B

4. Y,,Y,, Y5, Y, & Sco GAUHAA 1

Let X be a 4x1 random vector with

Multivariate normal distribution with mean u

and dispersion matrix X. Suppose, the

eigenvalues of £ are 14 =6, 4, =3, 453 =

2, A, =1. Let Y;,Y,,Y3,Y, be the four

principal components. Which of the following

statements are correct?

1. The percentage of variation explained by
the first two components is < 95%

2. The percentage of variation explained by
the first three components is = 95%

3. Y,,Y,, Y5, Y, are independent

4. Y1,Y,,Ys, Y, have identical distribution.

wid R W faak s oY (0,0),(0,6),(6,0)
SET 0>0, el Pemem ¥ 3@ wid R @
3TATY n & Teh Gidedl Arefeasdhd: Tar S
g wfed & ()i =120 B
ey F@CR'IT‘T Xy = max(Xy, Xp, -+, X,) T
Yy = max(Yy, Y5, -+, ¥y) ﬁﬁq I §'Q'
oot Pt F ¥ Fa- 7@

1. X(n)t'a" Y(n)ﬁ?i?l' g

2. 0 T ITATH FHIACT Heberot § ~ 0

119.

120.

120.

3. 0 FT 3Tddd FATTAAT ATeholol §
maXx;<i<n (X; +Y;)

4, @ &1 3TAAH GHTTAAT 3Tholol &
max{X () Y(n)}

Consider a region R, which is a triangle with
vertices (0,0),(0,0),(6,0), where 8 > 0. A
sample of size n is selected at random from

this region R. Denote the sample as
{(X;,Y):i=1,2,---,n}. Then denoting
X(n) = maX(Xl,Xz, '"'Xn) and Y(n) =

max(Y;, Yy, -+, Y,), which of the following
statements are true?
1. Xx) and Y,y and independent

2 MLEof@isw

3. MLE of 8 is max;<j<, (X; + ¥})
4, MLE of 9 is maX{X(n), Y(n)}

Aast & X = (X, X, X3,X,)' TR 4 x1
Irefoos AfGer g difeh X~N, (O, 2) &, Ster

p P
Y =

D DD

1
p
p

T T D -

p
1
P

gATcHS ARTT g1 af, e st § O
HA-T T 2
1. X1 Xp XX TUT XX, & T gauTaaAT gl

(X1—-X3)? -
T (X1-X3)?

2

3. {(X; — X3)* + (X, — X%}
(X1-X5)?

4. (X3-X4)?

1,1
1
2(1-p)

2
~X2-

~F1,1-

Let X =(X,X,,X5,X,)' be4 x1 random
vector such that X~N,4 (O, X) where

1. ppop

s=(P 1 PP
p p 1 p
p p p 1

is positive definite. Then, which of the following
statements are true?

1. X1 X5, XyX3and X3X, have identical
distribution.

(X1-X3)?
(X1-X3)?2
3. {(X1 — X3)% + (X; — X)*}
(X1—X5)?
(X3-X,)?

~F171.
1
2(1-p)

2
~X2-

~F171.
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[ FOR ROUGH WORK |




