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HIT \PART 'A’

dTeT,siTel JdAT Y T o haAQl: didd S&d dadr
dT ¢ & FE Y Bew # Fg I oA
T S & F By &1 3R e & @

e 87 V0 R & fhds YR 87
1.1 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

gfg d=1f3al, r=1333=, aar g=133
AT IR, O [T & O Fia-ar I &
(100 I3 =TH & FHIUT)

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

T T & 9 T I 39 & FeAR &
A ¥ 20% Bler gl Pfremd & 3 Fag
d% g W fer = g e & @
AT T N ATA & 3 &

1 V10 -9 ) 10-9
T J9-v8 ' 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
" V9-+8 " 9-8
10%2 — 92 103 - 93
3. 4,
9-8 93 g3

x-y fadens FAder W T T4 UE ged
3 ¥ TORAT B, x dUry AR a7 W
TFTSTT A 8 3R 7 & Shar w@dr &l 39

Ied & Fg & A §
1. (8,7) 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)

Tsh Scdel RS (12-gon) & faehoil i

TEaT §
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

quﬁ%méﬁaﬁwaﬁm Ty W
TATIT ST IET &1 99 & 3iaa Bsar 104
g, dur afRal & g & wrEar v HieX B
S & & gfgdl garT 9k gl # HeR &

1. 0 2. 10

3.0 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. m 4, 2w

T fashdl W 100 T9F T Hed droll
AT & AT FX JTdT gl gl IS Hgledl H
fashd Hea 310 @ Sfar g, dur &g &
IR FAT A Fe & S Bl ge F ek H
e Aew vgar 35 AR @ M § W
e fodr aEgt & e @A g Ak
TE ATl & 37 H 20% HATHT 91l § ar Il
S AT A Tasha Hed F47 2



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
AqMTdT TEAT §
5
8 2
7 9 | -5
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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
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11.

11.

1. 3 2. 4
3. 5 4. 6
) . .
) . .
o ) o

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

A 5 wrearger i AT G@fSear e
HqFaS, faeeh aur deas # Ao & i
W UEuYs 37 H ¥ Fad FAr ar
qanfssdr & emfAer gl 21 WIEAYE HEES
FINSET H, 27 eelr TaNsE & qur 30 JeAs
MSS A oA gul el qur deg
IS A AT gl arel WTeATIhl T el
e a1 Ar?

18

24
26

SRIFT FAAT § Il FgT ofammdr S
Hehel |

> o

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

12.

12.

13.

13.
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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

T 7 gy AR T a9 & eI TqUr qe
Teh-Ueh Fod ST 3T §| SIET Jocd & &TFhel
3R 3R Jed & TG I 3l T § ?

R
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?



14.

14.

15.

15.

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

UH FAQA P FATHA SEAHSA F FH e
TPl T IMaTHRAT ¥, TF RS SOTE @l A
g2 agst # R 7 W B

1. wsHsT (6-gon) 2. 3¢ T (8-gon)
3. & 3af (10-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

HRA & IMReeY ol H 3fUedk &

We-AS F A A gA9d § 3§ H

TOEOT A T Fld F faus & @

el g2

1. 3T aRTT 9ITcd AT H 9l $T g

2. IHT T Bl T AT T Tl |

3. 9 & fav 38 SR @ & 3
Frar fr s

4. 3 Tt SR & A #& SIS Fr
feleheldd FHROT gl

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.

4. cdreerest (12-gon)

16.

16.

17.

17.

18.

18.

19.

A & R amr & e, e Ree &
AR & U3 A H Tfdshar 0.1 g1 afg
S IFT f9ar Tve fOT 49— Im=r Far
¥, o oo I3t & SR 3Ed gwS S fr

rfdehar T 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 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°

T FHS Ol & HIH ol AT & & Y
A, Bl A¥ B 19 g & Tdg I o
Y & FATH oldTs T §?

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. 5 4, 3

HY A YT T fAAT JEER STeTehl hr
THAE Hodld g

1. 3 TEr SIET g Fehdl

2. Hdd THh & IFR & H9Y H Hel ©
3. Us ¥ 3k gEul & AEr @ Thar &
4. TR SEEIHA HEo A & & FhT ¢

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

TEAT 3 A A AT s A forem Sy
ar 39 §&T # fohdel gerdAcd 3 gher?
1. a1 2. BE
3. ad 4. 3IS



19. How many digits are there in 3*® when it is 21. Let S denote the set of all the prime numbers
expressed in the decimal form? p with the property that the matrix
1. Three 2. Six 91 31 O
3. Seven 4. Eight 29 31 0

79 23 59

20. ANIE o @R dr A fr qUr g et has an inverse in the field Z/pZ' Then
H ¥ # B iGam ARt @ dates @ 1. S={31} 2. S=4{31,59}
& R RN & OrEr o, AT Afy F 3T 3. S={7,13,59} 4. Sisinfinite
TRTT AT §3T 71 HieT-AT TAH AT? ]
L x 2 5 22. fdl uoT quith n & fov A6 & aredafas
3.1 4. IX IOF IR, HIE <n & TF W x H gl

#r AT F P, [Afdse wTar &1 T(p(K) =

20. “The clue is hidden in this statement”, read

the note handed to Sherlock by Moriarty, who p(x’) & aRETT AR T: P, »>P, W faan|
hid the stolen treasure in one of the ten pillars. ar
\1Nh'§<h pillaris it? . 1. 7o @& wiawor § qur e o
3.1l 4. 11X (T)=5 Bl
o _ 2. Tus @& FIROT § aur far7 ok
20. he missing number is (M =3 &l
5 / 3. T @& SR § qur 3 R
8 | 2 M=2%
7_ 5 -5 4. T ush W FAROT 78T B
/5/ 9 9 ?
/1 19 5 22. For a positive integer n, let P, denote the
3' g \KQ 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

?.7777' \PART v B' 1. Tisa linear transformation and dim
range(T) = 5.

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

3. Tis a linear transformation and dim
UNIT1 range(T) = 2.

4. Tis not a linear transformation.

21, AT & S 3 @ IHST TEIAT ph

gH=gg &1 fAfése , e aoTersy
N I E 2 6 23. A [ A, ST 2 FT T JEdES 3 X 4

ﬁgw 91 31 0 W%IHTAM@EIT%%,E%TAEA%
EER e e 2
79 23 59
#1, &9 L/, F qHA gl A L 301 2
Pz ° 2. OF-8F 3
1. S={31} 2. S={31,59}
3. S={7,13,59} 4. S3AT E 3. OIF-3r 4

4. 3A® @ AQF 2 W ITaRTehd: 2 el
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24.

24,

25.

25.

26.

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

(x,y) # (0,0) IFT (x, y)eR* & forw, AT f&
0= 0 (xy) T AT adiad FEdr §
afe —z< @< 7 AU (X, y) = (r cosé, r sinb)
g S r=x2+y? ¥ a 9RufAd
Holel

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

1. AThelAT Bl

2. WA W Hahererd e gl

3. uRag, W Fad e gl

4. T ar 9Reg, o d@dd gl

For (x, y)eR* with (x, y) = (0,0), let 6 = @
(x,y) be the unique real number such that —z
< @< rand (x, y) = (r cosd, r sing), where
r =+/x? + y?2. 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.

A & ffR—R T&H & §R dddd:
3aholrT 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 g

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

1. f"isthe zero function.

2. f"(0)is zero.

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

4. f" never vanishes.

gfaardr 9 Q(v) = vtAv W 9R, @l

26.

27.

27.

28.

v =(x,y,Z,w)

O O O
oSO O R o
= o OO
o = O O

gl ar
1. Q& oifa 3 &
2. el egcaolig 4 x 4 arEdids
Hegg P & T xy + 22 = Q(Pv) &
3. fohdl egcaolig 4 x 4 arEdfas
HegGg P & AT xy +y? + 22 = Q(Pv) gl
4. el SN 4 x 4 dAEAfIH 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 0 1,v—(x,y.z.W)
0010
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.

TG A TH 5x5 arEdide 3Megg, IHRA 15
& 9y g, gy g 2 9w 3 A F
H%mm%,mmang
& g1y, ar AF aROS 306 A &

1. 0 2. 24
3. 120 4, 180
If A isa5x5 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

.1 1 1
i Tz(ﬁ+ﬁ+ﬁ+%+"'

1
i
2n++vV2n+ 2



28.

29.

29.

30.

30.

1. V2

V2
1
3.vV24+1 4 o
i 1< 1 N 1 N
lm_ cee
now\n\V2 +v4  V4+6
+ ! )
V2n++vV2n+ 2
is
1
1. V2 2. =
1

e RS, = Yo | T & F Sl
e 82

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

2.5, U AN IHTHA ¢l

3.3 nooo g, [S;n — Syn-1| = 0 gl
4. F¥ n - oo %,HT%”—A gl

LetS, =
true?
1. Syn > gfor everyn > 1.

R_i7. Which of the following is

2. S, isabounded sequence.
3. |S;n — Syn-1] - 0asn — oo.
4

s
.7"—>1asn—>00.

A & A RFT Uh T9d 39T &,
A0, AR | @ Ag

1. A & 3dRe # TR B

2. T 0T FHET §

3. Uh WEd THTUY g

4. fagd =it &l

Let A be aclosed subsetof R, 4 + 0,4 # R.

Then A'is

1. the closure of the interior of A.
2. acountable set.

3. acompact set.

4. not open.

31.

31.

32.

32.

A T A#1,Tdh nxn3egg § dlfer A=A
g STEl, 1, e n &7 deddsh 31y gl e
FUAT F § Pl TE AG &2

1. (Ilh,—AP=1,—-A

2. IRG  (A) =T (A).

3. afa (A) +sfa (I,—A) =n.

4 A% A0 AT 1 F TAT g

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?

1. (Il,—APZ=1,—A.

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

3. Rank (A) + Rank (I,—A) =n.

4 The eigenvalues of A are each equal to 1.

A R 1[0, 0) > [0, 0) T AT Helel gl

o & @ Fa-ar T &2

1. X€[0, %) &, dTfeh f(xo) = Xo &

2. fFEr M>0 & faw afg @t xe[0,«) &
AT f(X) <ME, a@ xo€[0, ) &1 ’¥AT &
arfeh f(xo) =Xo BT

3. Ifg f & th fAua &g &, o 3T
3refachd gier =1fg|

4. f@1 w1 @9d &g 7t & o9 ds a8
(0, 0) UX 3ThAATT el &l

Let f: [0, o) — [0, ) be a continuous

function. Which of the following is correct?

1. There is Xo€[0, ) such that f(xo) = Xo.

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

33.

A & a,b,c,d e RE M ad — be > 0 &l
ARTH TR T 00 (2) = o0 X R
qReT &Y R

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

A, Topeq FAAET AT &




33.

34.

34.

35.

35.

1. H, 3 H, I 2. H, d H_RI

3. R, @ R, I 4. R,d R_WI

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

az+b .
Tapca(z) = — Define

H,={zeC:Im(2) >0}, H_={zeC:

Im(z) < 0},

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

Then, Ty p c.q Maps

1. H, toH,. 2. H, toH_.
3. Ry toR,. 4, R, to R_.
o & & Hla-a1, Q W x2 -1 & Th

HGSAT AUEES §?

1. x®+x*+1.

2. x*+1.

3. x*—x?2+1.

4, x> —x*+x3 —x?+x-1.

Which of the following is an irreducible
factor of x'2 — 1 over Q ?

1. x®+x*+1.

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

Al fh R U LFsIT Wid § oifeh R Teh
a%'ara'z?'r‘a"lsﬁa'g’qa’amfa[x]gmrr
1. T IFesT 9id &

2. Th HEY IS Iid §, R Th
IFerS 9id 18T gl

3. U&h SN TS Tid 8, W 7T
OISl i e &

4. TF IEMANT AUAEEST qid & P

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.

10

36.

36.

37.

37.

38.

38.

39.

39.

aifityfas @Al x & v 3UaHead &
o, a6 A @fése oar & dgeaa 4
TATX\ A & 3 G g gcanl & FiFAcHT
F S X H AN ded g (3T daRor
W%)l?ﬁmACX$%rU

=,
oy
x,
1]
>y

D>>
I

1 2,
3.A g & 4,

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.

-, :r>>
I
>y

GHAFRIOT (6 + 2, +x3) (1 +y2+ys+y) =
15 & TIT YeT quiieh goll T ol HEAT T
g2
1.1 2. 2

3.3 4, 4

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

(x1 + x5 +x3) (y1 +¥2 +¥3 +ys) = 15?
1. 1 2. 2

3. 3 4. 4

'\qifﬂx3=y2=(xy)2=1?fl;¢'ﬁ3ﬁ'qaﬁ'x,y

CART Sl Ueh HAG G 81 G H HE §
1 4. 2. 6.
3.8 4 12.

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

x3 = y2 = (xy)? = 1. The order of G is
2. 6.

4 12.

o &~

1.
3.
A= {ze((I|z98=1H?4Tﬁ3¥ﬁO<n<

98 & fAIT 2z = 1 } Y IUTTHITCTT Far &2
1. 0. 2. 12.
3. 42. 4. 49,

What is the cardinality of the set



40.

40.

{ZE(C|298=1 and z" # 1forany 0 < n <

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

ey Wz & [ arg Ao ov [

f@ = $inlognz®, g(2) = 55, o 2™,
I r, RFAT f T g T WO B

gar
l.r=0,R=1 2. r=1,R=0
3. r=1,R=m 4, r=o0o,R=1

Consider the following power series in the
complex variable z :

f(2) = Sinlognz", g(z) =
21?:1% z™. If r, R are the radii of
convergence of f and g respectively, then
1.r=0,R=1. 2.r=1,R=0.
3. 7r=1,R = o0, 4, r =o0o,R = 1.

41.

41.

42.

0%u 0%u %u X
0x2 dxdy ayz

1. & U & @Y A B

2. & U AT FATh §, S xaur y &
@+ gl

3 & faY Fe §, S xdAry H
T e 9§96 ¢

4. F Th ¥ JWF AT AR T

The PDE
0%u 0%u 92
ax? oxay T ayr = has

1. only one particular integral.

2. aparticular integral which is linear in x and y.

3. aparticular integral which is a quadratic
polynomial in x and y.

4. more than one particular integral.

RW ALAFT. y'(x) = (v (x) W | afe
f U T Holel § ddT y U A9 Hele, ar

42.

43.

43.

44,

44,

L —y(-x) 8 Tk & Bl
2. y(-x) &1 U g &
3. —y(x) T U T &
4. y(X)y(-x) ¥ Th & B

Consider the ODEon R y'(x) = f(y (x)).
If £is an even function and y 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.

aeR & AU A & f(x) = ax + 100 & ar
eRMEfed Xy = f(X) N20 TA X =0 &

T sffaRa ey & o9 &%

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

Let f(x) = ax + 100 for acR. Then the
iteration
Xn+1 = f(X,) for n >0 and x, = 0 converges for

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

R’H @1.AF. & dF W 99N,

%=AY,Y(O) = ((1)),1: > 0 S8l
1 -G s

1. t>0 & AT y,(t) TUT y,(t) Thfese avaA=T 1
2. t>1 & AT yy(t) TAT y,(t) Thiese T £l
3. t>0 & AT y (t) TAT y,(t) Thiese grEANT &l
4. t>1 F TAT yy(t) TAT y,(t) THiESE FITATT &l

Consider the system of ODE in

R%, 2 = AY,Y(0) = ((1)),t>0

where A = [_01 _11] and

_ (y1(D)
Y(t) = (yz(t))' Then

1. yi(t) and y,(t) are monotonically increasing
fort > 0.

2. yi(t) and y,(t) are monotonically increasing
fort> 1.



45.

45.

46.

46.

12

3. yi(t) and y,(t) are monotonically decreasing 47.

fort > 0.
4. yy(t) and y,(t) are monotonically decreasing
fort> 1.

eleleh
I(y(®)) = [P(v* +y” — 2ysinx)dx,

T 7T TA §, TS AR ¢, ddq ¢, & 47.
Y

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

4, y=Cie?* + Cre ™ + %cosx.

The functional

I(y(x)) = fab(y2 + y? — 2ysinx)dx,
has the following extremal with ¢; and ¢, as

arbitrary constants. 48.

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

4. y = Cre* + Cre™* +%cosx.

IRAS AT qHEEAT

Ju Ju
(x—y)a+(y—x—u)@=u,
u(x,0) = 1, HT g SHHN FHATUA HFIAT §
L uwx—-y+w+ (y—x—u) = 0.
Cuwix+y+w+ (v—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 Jdu
(x—y)a+(y—x—u)@=u, 49

u(x,0) = 1, satisfies

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

49.

ot RPufa afger 2+ — 2k arer 0T W
I 51— 2j + 3k T HAT ¢l 359H & FIG

FoT T FIITET §
1. 1+ 16f + 9k 2. —i—-16j— 9k
3. i+ 16j— 9%k 4, 1—16f+ 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

1. i+16j+ 9k 2.
3. i+16j— 9%k 4,

—i—16j — 9k
i—16§+ 9k

48. TrecT AR THIOT ¢(x) = x +

A7 o(s)ds T |TEHR A R(x, 1, 1) &

1. eA(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. e*x+D) 2.

3. le(**D 4, elxt

e/l(x—t)

AT 7 Xs FadT arefeos o § dife X's,
0 g gafAT § aur geRor (X)) =2i-1,i>1
& fow | ar

ALHQOP(Xl +X,+ -+ X, >nlogn)

1. o1 Hf¥dca A4 gl
3. 1% §A 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. 2. equals %.
3. equals 1. 4. equalsO.



50.

50.

ol.

51.

Ho: X~ SETHe, HTET 0 G1 FEXOT ~ & &Y,

FATH Hy: X~ el (0, 1) wdretor o) faam| ar

Ho& H, & fasg 9detor & v eeaas

AT o gdreqor

1. &1 3ifeaca =16 Bl

2. gfe qur AT afe |x|>c, &, e c, W §
foF qQeTUT AT o &7 §, ar & Hy &l
ITEANFR AT

3. gfe aur AT I x| <c &, 6T ¢, 0 §
fF geToT 3THTT o FT §, ar & Hy &l
ITENFR AT

4. afg qur A afe x| <c, AT|X| > c5 &, ST
C, dAUTc; V0 § o gdeTor 3T o &7 §,
ar & Ho 3R T gl

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

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

the most powerful size « test

1. does not exist.

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

3. rejects Ho if and only if |x| < c3 where c; is
such that the test is of size «.

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

A & Xy, Xp, - X, TRAATT (6, 56), 0> 08
T Arefod gfaee ¥l aReniva &Y fF
Xy = min {Xy, Xp,---, Xp} AT

X@m = max {X, Xp,-+, Xo} &1 O 3=adH

2. Xy

Xm
3. X(l) 4. T

Let X;, Xp--+,X, be a random sample from
uniform (6, 56), 6> 0. Define X3y = min {X,
Xooooy X} and Xpy = max {Xi, Xp--+, Xp}.
Maximum likelihood estimator of &is

13

X
1 . 2. Xm
X(n)
3. X 4. =2

52. A f& Yy, Y, e Tady Iefeos W §

HA 1T +1, TIF NRFAT - F @Y

gl aReRa = &

X1= Y1, Xo = Yo, X3 = Xo X1, Xn= Xoa Xa_ 2,
n>3% fau ar

1 PXg=1,Xo = 1,X, = —1) =%

2. PXg=1,Xo=1,X;,=1) = 1

3. P(Xg=1,Xg = 1,X;=—1) =+

4 P(Xg=1,Xo=1,X=1) ==

o |

52. LetYy, Y, be two independent random
variables taking values —1 and +1 with

probability % each. Define X; =Yy, Xo=Y,,

X3: KXo Xqyoee, X = Xn,lxn,zforn > 3. Then

1 P(Xg=1,Xo =1,Xp = —1) ==

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

oo |

53. A & X Us Iyeios W § S 0 & @A
gARAT &1 A & X FT G ded Bl F
g @F Fyar § @ FHT-ar gAw FI Far

X
1. F(X) + F(-x) = 1 @8 xeR & faw|

2. F(X) —F(x) =0&# xeR & fau|
3. FX) +F(-x) =1+ P(X =x) @ xeR &
foT)

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

|

53. Let X be a random variable which is symmetric
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.



54.

54.

95.

55.

A R YL, Y, Yo dAT Y, WG AT GEROT o
o HEGHSTET YaToT 8, Toiefehl Feamemdt
E(Y) =p+ B+ = E(Y2),

E(Ys) = i — B = E(Ya), q & T'é' %

SET B TUT B, A uraer § aRemRa A
o= M-V e;= S(h-Y) | o
& o e 3AFTT 3T §

1 1
1. E(elz—ezz). 2. E(elz+e22).

3. %(elz+e22). 4. ef+ el

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

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

E(Ys) = p1— B2 = E(Ya),

where Sy, and f3; are unknown parameters.
Define e; = \/% (; - Y,)and

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

1 1
1. E(el2 —e?). 2. E(el2 + e2).

3. i(elz+ezz). 4, el +ei.
N Je&Toil & Teh FHdd, A Igicadl fi,
B fo & TT A T fi=N &, k BT
AT g, %o, X T AROMTAT g3 IfaRerd
k Y&TOT, N&To GeASh Xy, Xp,-+-, X T AROITEA
g3m, difeh aRafda (7am) a7, 3mT N+
@I, & V&I x; 3hed fi+1 & ATY|
1. o797 ATEY ITALThR: HT AT &
TAT AT 30T FA B
2. oA ATCAHT IR Hel ATCTH &
AT I 389 3R™F B
3. AT YIROT HTEARThd: HA YOI &H
TAT AT 30T FA B
4, TG Sgelh HA SgAF P FA &l

A set of N observations resulted in k distinct
values Xy, Xp,--+, Xk With respective
frequencies f;, f,,--, f, so that ¥, f; = N.
Another k observations resulted in

56.

56.

observations Xi, 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 & nx 13T x & n-W JA@HET Fed

N ITEOT FIaT § o Atew  wfew

p(# 0) TUT TEROT —HGTEROT 3STE V(# I,

n"HIfE F TcHAF 1) &1 FHH AHfARF,

Ao & AFIfE n & vH ARG 3regE B

et Fuat 7 & Hla-ar TqEr §?

1. I gar AT I (AV)2 = AV &, aF & x'Ax
T T HIS-I dcoT Hl 3TTEROT &Il B

2. af qur AT Afg A2 =48 AT & x'Ax T
T FE-IIT FeT FT TR FAT

3. X'Ax T ATE 3 E’Aﬁ+tr(AV),SI€T tr(-), Teh
T Mg F 3N e war B

4. x'Ax T AT Th 1T HIS-JIT dcd,
TIATTT R nF aqTT 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.



57.

57.

58.

58.

59.

et e g g@ear | A
Max x; + gxz, et gfaeet & 3refeT
5x; + 3%, <15
X1+ X% <1
2%, + 5%, < 10.
X1, X2 > 0.

gHEAT

1. T S FHI & 61 ¢l

2. & 3edd: S SSCdH & ol
3. F U&F IGadT $TAH &l ol
4. FT UH ARG g gl

Consider the following Linear Programming
Problem. Max x; + gxz subject to
5x; + 3%, <15
— X1+ %<1
2%y + 5%, < 10.
X1, X2 > 0.
The problem
1. has no feasible solution.
has infinitely many optimal solutions.

2.
3. has a unique optimal solution.
4. has an unbounded solution.

O 378RA, A, B,C,D,EQYT F & IAcioodhd:
el 38R T FATA & AT FoA AT &1 T
I 3ERT F 2eg BAD IT s CAD FT TT=AT
FT Thed T ATTASAT FIT 82

1. — 2. =2

216
12

216

3. — 4.

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?

I 2,
216

3. & 4.
216

3

216
12

216

AT T Xy, Xo Xg dUT X, ¥T@dAT U
HIYTHATAD: dfcd Ieiedsd =N &, IR a9
AT 4 AT TEROT 2 Jad GEAY §e H
Y| I 4 H qG ded GEHAT §, A 0

15

59.

60.

U FEOT - F @Y, A e § @ Sl

e 82

1. 9§ deo B qd 7 B

2. Xy, Xo, X TAT X, & I Sy W p 7 97

3. Xy, Xo, X3 AT X, o & SAed W T g
AT & Z‘LTl’ﬂ

4. Xp, Xo, X3 AT X, o & Sa¥ W p T g
W%(zg_le |

4

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

. - 1
normal with mean O and variance > then

which of the following is true?
1. The prior distribution is not a conjugate prior.
2. Posterior mode of  given Xy, X,, X3 and X4

- Z‘iL=1Xi

is ==
3. Posterior median of x given Xy, X,, X3 and

4 s

Xy is Z=11

4. Posterior variance of  given Xy, X, X3 and

3 3ugR dur 3 Ffdpfddl JFd TH Iefeoh

s AfAFeTA R faark aur &A= & i (i=

1,2, 3) 3R & 9T A t Afse FHar gl

Ife o TRdT JeTor & YIROT & fAfese &ar

g, d [T YT J T HiA-a1 TEr 82

1. (ty - t)/VZ TOT (t; - 2t, +t3)/V6 F
Feadd IWF FATAAT eherail (BLUE) &
TEROT FHAT g

2. t;-t;% BLUEJTA t, - 2t, +t; & BLUE
& &g TEIEOT 26°/3 gl

3. -t (i#]ij=123)% BLUE & J&UT
o¥3 gl

4. (t,- 2t, +t3) & BLUE &l 98T o%/6 g



60.

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)/+/6 are equal.
2. The covariance between the BLUE of
t; - tz and the BLUE of t; - 2t, + t3 is
25°13.
3. The variance of the BLUE of ti—t;, (i#],
ij=1,23)is o’/3.
4. The variance of the BLUE of
(t; - 2t, + t3) is o%/6.

HIT \PART 'C'

61.

61.

62.

AT F f:R > R TH 3dFhdaT Hold g

M supyer |f'(x)| < 0 &1 @l

1 f &l oReg 3egwa & il aReg
3TFA X afafafa & g

2. f TH FRM 3MfheA HT Th PR 3HefshaA
W yfafafEd #&ar gl

3. f U AAART HThA A TH AHART
En e ICIEECIE S C

4. f THEARIT: Tdd gl

Let f: R — R be a differentiable function

such that
supyer |f'(x)] < . 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.

e waeal 7 @ Fa-§ d@gd 82
1. giFaisas afeufahr &
{(x,y,2) € R®: x?+ y?2 +z2=1}|

16

62.

63.

63.

64.

2. giFatsas areufashr &

{(21,25,25) € C3: 7% + 2,2 + z3%2 = 1}

3. M1 Ay, ToTARS FiEAfdHT & @ry Sl
A, ={0,1} & n =1.223,..% fov [Afgsa
afeufa &1

4. fRET I geT arEdfde @&dTa & fow
Hmﬂﬂm@fﬁ{ze C:|Rez| < a}l

Which of the following sets are compact?

1 {(x,y,2) € R®: x%2+ y? +2z2=1}in
the Euclidean topology.

2. {(21,22,23) €C3: ;24 2z, + 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:|Rez| < a}inthe Euclidean
topology for some fixed positive real
number a.

. n k2xKy?
(x,y) € R? & fow of llmz Ly
2k=0

n—oo £!

faar| g Aol JfFERT gt & () &

1. (=1,1) x (0,0) 2. Rx(=1,1)
3. (—1,1) x (=1,1) 4. RxR

For (x,y) € R?, consider the series
. k2xKy?

i tk=0 ?'

converges for (x,y) in

1. (-1,1) x (0,) 2. Rx(-1,1)

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

. Then the series

A R f1R? > R? g

fl,y)=C@x+2y+y% + |xy|l, 2x +3y +

x? + |xy|) ¥ f&ar Srar g1 ar

1. (0,0) W f 3I¥Ad gl

2. (0,0) W f FAT ¥ G (0,00 R
3aselailg gl

3. (0,0) W f 3aeheleid  §l

4. (0,0) W f Idhelld &, W dehelsl
Df (0,0) SGcsheAvlT &



64.

65.

65.

66.

66.

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

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

3y +x% + |xy]).

Then,

1. fisdiscontinuous at (0,0).

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

3. f isdifferentiable at (0,0).

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

A & £:(0,1) » REAA gl Al for Fafr

x,y €(0,1) & faw
If () = FO)| < |cosx —cosy| &l af

1 (0,1) & 7 & &H Th &g W f 3Edd gl

2. (0,1) WX f | ST9TE WA § W (0,1) W
UhTHTIT: Tdd aTel |

3. (0,1) W f THTHAAT: Fdd &l

4. lim,_, f(x) &7 3f¥da gl

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

|f(x) — f(y)] <|cosx — cosy| forall

x,y €(0,1). Then,

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

2. fis 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 6 CIX ATAT B, nxn Mg g o,

1. ABTUT BA® JTHIETOT Al HT HHTaY
gHLAT AT §

2. afe AB dur BAF HfFereTor AT &
T @A ¢ AB = BA %l

3. Ifg A'er H¥dca § df ABTUT BA
TART gl

4. AB &Y FTTT AT BA Hr JTTd & FATT 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~1 exists then AB and BA are similar.

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

17

67.

67.

68.

68.

A 6 A Th m xn ddide 3egg § adr

be R™ b#0%gl

1. Ax = b & G aedfas gell 1 Ty
s Tfeer gAfSe 1

2.3 Ax=b F & g uddA v g, o
/1u+(1—/1)v3ffo=bEhTW6ﬂ%,
Fs i 1€ R & faw|

3. Ax=b % &Y &Y & gall udyr v & faT
Thdd TIT Alu+ (1 —-Dvdt Ax=b &1
TH g § AT A, 5T 0<A<1 &l

4, g AT Sfa n § Ax = b & 3OF
T 3% Th gl 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 uand 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 — v is also a solution of
Ax =b onlywhen0 <A< 1.

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

A F p(x) = apx? + byx gfAETd Elg'q?ff

F T IThA & 56T T n>1 F AT q,,

b, €R Bl AR & 2, 1, f&fEFd AR

qrEdide TEAR § difeh  lim,,_,e pn(de) AT

lim,,, e pp(A,) F 3T &1 ar

1. limy,_ pp(x) &7 HTEdcT T x € RF
faT &

2. lim,,_,e 'y, (x) FT H¥Aca T x € R&
faT gl

3. im0 Py (AOZ/M) &1 3edca 8T Bl

4. lim,,,p', (M) FI 3TEdca el &l

2

Let p,(x) = a,x? + b,x be a sequence of
quadratic polynomials where a,, b,, € R for
alln = 1. Let A4, A, be distinct nonzero real
numbers such that



69.

69.

70.

lim,,_, o pr(Ap) and lim,,_,, p,, (11) exist.
Then,
1. lim,,_4 pp(x) exists forall x € R.

2. limy,q p'y (x) exists forall x € R.

3. lim,,0 Py (A"Ml

) does not exist.

4. lim,_, p'n( > ) does not exist

A 6 A, CHR TH n xn IHGg g dlich C" M

Udd YA Ay A F TF fHETOE
afeer g1 ar

1. AF Gl 3RO A THT &l

2. A% Tl AP A1 [_fasa g1

3. T recHF OwaA= 118 & I
nxnwwgl

4, I y, TUT m, HA: afﬁamagqa
nﬁaﬁqwagqaaﬁﬁrﬁwaﬂﬁ%,ﬁ
XA=mA%I

Let A be an n 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, where[ isthe
n X n identity matrix.

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

AT fh ¢ JAT o YT IATGS TR gl
g & T
By ={x=(x1,%p, ., X)) € R"|x;% + x,°
+ o+ x,2 < a?}
ar R* 9X fRet d@gdd: 3mefad ddd ®ed f
& fou fOFT & & Hla-7 F&r g2
1. fBaf(tx) dx = thaf(x) t™"dx

2. fBaf(tx) dx = thn f(x)tdx
3. Jan fGx +y)dx = [, f(x)dx, T y € R
& fow

4. [en ftx)dx = [ f(x) t"dx.
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70. Lett and a be positive real numbers. Define

71.

71.

LX) € R™|x,?

+ X% 4+ x,2 < a? )

By = {x = (x1,%, .

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. Jgn f(x +¥)dx = [, f(x)dx, for
somey € R".
4. [on fEX)dx = [o, f(x) t"dx.

[0,00) W TEATAH AT A Heledl {f,} &
el gl W | ggEe f& e
FUA H q PA-Y G ¥
1 3fe [0,00) W {f,}, f R Togaa sfdaRa
B &, A limyoe fy fu()dx = [ f(x)dx
2. TG [0,00) G {f,}, f Ak THAHATA:
HAERT gar g, ar
limg o, f” fu(dx = [}7 f(x)dx @1
3. TG [0,00) T {f,}, f Ak THAHATA:
AfFART grar &, ar [0,00) W f T Bl
4. [0,00) W HAT Helell {f,} F Teh 3fefhdl FI
3RdcT & a1 {f,}, [0,00) W fTh
THHATAT: HHART gl § R
lim,,_, 0, fooo fu()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(X)dx = fooof(x)dx

2. If {f,} converges to f uniformly on [0, o),
then lim,,_, o, fooo fu()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, ) such that {f,,}
converges to f uniformly on [0, o) but

lim,,_, o fooofn(x)dx # fooof(x)dx.
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72.

73.

73.

74.

. 2 2 1 210
mw@A=02—1aaTB=ozo]

00 3 00 3
W fa=Er] &

1. 9RAT &A1 8T Q W A dUT B TAFT gl

2. IRAT TEAT 8 Q W A [awvT gl

3. A T JiRer fafgd &9 B B

4.Aa1:31‘|%crvaa§qana‘34@maﬁ$
9ge A g

2 2 1
Consider the matrices 4 = [0 2 —1] and

2 10
0 2 0
0 0 3

B = . Then

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 character-
istic polynomial of A are the same

@

A & G, TUT G, R? & &1 3UEHT §
Jar f:R? - R?TSH ol gl ar

1L f7YGLU Gy) = f71(Gy) U f1(Gy)

2. f7HG,) = (fHGY)E

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

4.3 G, fa9a § a1 G, Haa &

Gi+ G,={x+y:x€ G,y €G}aA
€A & A A

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

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

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

2. f_l(Glc) = (f_l(Gl))c

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

4. If G, is open and G, is closed then
G1+ G2={x+y!xE Gl,yEGz}ls
neither open nor closed.

AT F A={(x,y) e R?:x+y =% —1}¢§l
gRATT &L f:4 > R? HF
foey) = (e ) al ar

1+x+y ' 1+x+y
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74.

75.

75.

76.

76.

1. AW f& Sihiel T ARO ofcc =AEl giel|
2. AW f 3eidd: Idhcld gl

3. f Uhel gl

4. f(A) =R? |

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

floy) = (= -

, ). 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. fisonetoone.
4. f(A) = R%4

A F RV ues gifag e afesr
AR &1 A &F TV - v uw Y@s
FUTROT § arfes sufa (12) = snfa (1) &1 an,
. 31T (T?) = e (1)

. ORI (T2) = 9RI(T)

. 3 (T) n IR&X(T) = {0}.

. 38 (T%) n 9REX (T?) = {0}.

A WD

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 TF R W V, nh AT AT 399 FA
P 3 Fguet # wfewr wARE &1 v A
p(x) = ap + ax + - + ax™ F AT,

(Tp)(x) = a, + ay_1x + -+ apx™ GART Th
Y@ FAAOT T:V - V H R ) ar

1. T THr gl 2. T 3O ¢l
3. T ghAT § 4. IR0 T = +181

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™ in V, define a
linear transformation T:V — V by (Tp)(x) =
a, + a,_1x+ -+ agx™ Then

1. T isoneto one. 2. T isonto.

3. Tisinvertible. 4, detT = +1.
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77.

78.

78.

A & f:R?2 > R?, ®elel
f(r,@)z(rcos@,rsin@)%’l ar T &
R? & fagd 3uad=aal U A f&e & fav, v
deh WA [ Uh oshH T IHeTHT I 67
1. U=R?

2. U={(x,y) € R*:x>0,y>0}

B U={(x,y) € R*: x?+ y? <1}

4. U={(x,y) E R?:x<—-1,y< -1}

Let f: R? > R? be the function

f(r,0) = (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?: x?2+ y2 <1}

4. U={(x,y) € R?:x<—-1,y< -1}

A F S c RN §

1 1
S={(m+ W,n+m):m,n,p,qEZ} Tl
ar,

1. R?2 9T § J3fasa gl

2. S €A1 N3 1 FHeaT § T
{(m,n):mn €Z}l

3. SHSE § W ¥ Heg e &

4. S¢9Y HEg gl

Let S ¢ R? be defined by

S :{(m+ ﬁ,n+ﬁ):m,n,p,q EZ}.

Then,

1. Sisdiscrete in R2.

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

3. S€is connected but not path connected.

4. S€is path connected.

79.

AL fF GHIE 60 FT T T TAg ¥l
. GF & a5 3uaeg §
. G& IR f&ar-3 3udeg &
. G, I 6 F, T dfsheh 39TE ¢
. G TH G 3aad, HIfC 2 F, gl

A W N -
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79.

80.

80.

81.

81.

82.

82.

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 YT H F HI-AV/T T 8/87?
1. U Tdd AGRT f:R — RFHT 3i&dca §

arfes f(R) = Q &1
2. Ush Hdd AT f:R — R Fedea &
aife f(R) = Z &I

3. U Tdd AT f:R — R? & 3ifedca &
e f(R) = {(x,y) € R%:x? +y% = 1} &I

4. T& Fdd AT £:[0,1] U [2,3] — {0,1}
&7 3T g

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) €
RZ:x% +y2 =1}

4. There exists a continuous map
f:[0,1]uU[2,3] — {0,1}.

AT R w=cosi—g+ isini—g gl
AT fFK = Qw?) ddT L= Q(w) &I ar

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

Let 0 = cOS== + i sin=x,

10 10
LetK = Q(w?) andletL = Q(w). Then
1. [L: Q=10 2. [L: K]=2
3. [K: Q] =4 4. L=K

A &F a, {120} W 34 HAIAT o &
Fear F Afése Far § afed o Se-8 ar

3TEFT Tehi T OB gl al:

1. as =50 2. a,=14

3. a5 =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:



83.

83.

84.

84.

85.
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1. as= 50
3. a5 =40

2. a4=14
4, a,=11

AT AT aorat & 9 -8 a7 2

1. F5[X]/(X%+ X +1),57&T F,;, 33/dgar &l
T gRIAT &7 &1

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

3. Q[X]/(X2+ X+1)

4. F,[X]/(X2+ X + 1), SI&T F,, 2 3/@Jar &1
T gRIAT &7 &1

Which of the following quotient rings are

fields?

1. F53[X]/(X? + X + 1), where F5 is the
finite field with 3 elements.

2. Z[X]/(X—3)

3. Q[X]/X?+ X+ 1)

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

et e FHRANT Y AT HTeT aTel
quiieh &1 fo¥eeT 3TeRTel & & Hlef-A1 Ao

3iafdse #ar 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(mod5), x = 3(mod 7)and x =
4(mod 11).

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

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

A & A RQENT g Q[X]/(X3) & [Afése

FLar gl ar

1. AH S-Sk it fafaerd 3faa orsmafoar &)

2. A® A Uk 3T IUTsTael gl

3. ATUS QU oid

4, A TR f,g9, QIX|HE, AfRAH f-g=0
g WG FAA g, FEM AHF faWgH
gfafdst ar fAfdse axa &1 & 1(0)-9(0) =0 &1

85.

86.

86.

87.

87.

88.

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

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 (0)-g(0) = 0.

A n > 19 (Z/nZ) & Uhsh 1 g

(Z/nZ)" & & # @ @l-ar GHg gfshes gl
1. (Z/107)* 2. (z/2%1)"
3. (Z/100Z)* 4. (Z/163Z)*

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

are cyclic?

1. (z/10Z)* 2. (z/237)

3. (z/100Z)* 4. (z/163Z)*

A 5 Tl Zeca?mf(z)=ezl_1%a'l'ﬁ?

eZ# 1 gl ar

1. f 3feidel Hele gl

2. f & [RfTFad & 3eas gl

3. 3ifefoud 37 & f & 3ARPaAT: w5
3eids gl

4. f & g AdP THHUT gl

Let f(z) = —L_forall z € Csuch that e? # 1.
eZ—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.

s

C W ddd IFAY AF HoldAl @ TGer
AT & A & C(C) RAfEse &ear &, aur
H(C) TdF a2 Wl & Tieer gafse
F CC H IT HEC) H FA el f &
fore aur ¢ & el dgd 3uHAaT K & fav
IRATT FT

Ifllx = Szletglf(Z)l-
(__n.
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89.

89.
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1. A% Hgd K€ C & T C(O W Ik 90.

T AAS 2l

2. 9% Wgd K € C & faw HO) W |IlIk
T AAS 2l

3. 9Ah IRFd IR JFd Fgd K S C &
faw C(C) W ||k T #ATH Bl

4. 9AF AN T Iod Ted K S C &
fIw H(C) W |I-lx T A=AH Bl

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)l.
zeK

Then

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

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

3. |I*llx is anorm on C(C) for every compact
K < C with non-empty interior.

4. ||-llx is anorm on H(C) for every compact
K < C with non-empty interior.

A fF C W f Tt 3NF walA g1 A f
U& IR § IS f & e el sdfafea
AT § 3 3feshel I

1l a,=1/n

2. @y = (1"

3. an=%

4. g 4, nd famfaa 78 =Rar @ a, =n

gur IfE 4, n F Qg &=ar & ar
1

ap, = — .
n n

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

sequence
1. a,=1/n
2. a, = (-1 n-11
n= D oL
3. an :Z
4. a, = nif 4 does not divide n and

a, = = if 4 divides n
n

90.

aﬂﬁWA={ZE(C:%<Iz|<2}CITW

fz) == R =) oy & & Fla-avd a8

82

1. A% Hgd IUHgeadl W THAAET: f(2)
H Alewhied FeAa TgUal {pa(2)} F
Th T & HTccd Bl

2. A% Hgd 39Tl W THEAE: f(z)
Fr  AledAdicd odlel IRAT  Folar
{r(2)} , % 3=de C\4 H 3Fdfarsed
g, & Th IThA 1 IHEdcd gl

3. A% Hed IUUgTIdl W THAAE: f(z)
P Hiewpicd HAATS FgIal {py(2)} FT
PIE ITHHA el ¢l

4. AF Fed ITHTTIdl W THAAE: f(z)
HI  Aleodhicd HeAalel  IRAT  Foladl
{2}, TaF 3=dsd C\4 # 3afaftea
g, 1 IS ITHA G &

Consider the function f(z) = é on the

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

the following is/are true?

1. There is a sequence {p,(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.

GSIATT m dAT AT v & Tk Hor Hr

gffeesr (H) Jar s (L) ) | ar

1 HAAT LTF gax ¥ ¥ §

2. HAWT L &fd § d v N et &7 &
e gl



91.

92.

92.

93.

3. HAATL @A §
4. HauTLaEr v # gfaarda g

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. H and L are related but have different
dependence on v.

3. Hand L are equal.

4. Both H and L are quadratic in v.

A B y() = y(0) + [, y(s)ds for t > 0 &I
HATHT FIAT Uoh Fddd: deeliNdh Tolel
y :[0,00) > [0,00) &I AT
1 y2(t) = y*(0) + [ y*(s)ds.
2. y2(t) = y*(0) + 2 [, y*(s)ds.
3. y2(t) = y2(0) + [ y(s)ds.
4 20 = y20) + ([ y()ds) +
2(0) f y(s)ds.

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

y(®) = y(0) + foty(s)ds fort> 0.
Then

1 y2(t) = y2(0) + [ y(s)ds.
2. y2(t) = y2(0) + 2 [, y*(s)ds.
3. y2(6) = y2(0) + J, y(s)ds.
2
4. y2(t) = y2(0) + ([, y(s)ds) +
2y(0) f; y(s)ds.
AT Toh FereRoT ZZTZ+ZZTZ=OEFT u(x, y) 8ol
%,sﬁaﬁwqgam%aa y — oo JAT SI&
y=0 ¢ a A= sinx @ar gl ar
1. u= Z:;lansin(nx+ b)e™ &  a,
TITE TUT b, YLAK I
2. u= in(nx + by)e ™", ST@i
u anlan sin(nx n)e Sl
a; =1 AU a, (n>1), b,3HIT IR gl
3. u= Z:zlansin(nx+ b,)e™™, STl
=1, n>1% T a,=0 dUT n>1%
foT b, = 0%l

23

93.

94.

94.

4, u= Z a, sin(nx + bn)e_nzy, S8 n>0
n=1
& U b,=0% aur &M a, YAK Bl

Let u(x, y) be the solution of the equation

0%u  d%u .

2T 97 0, which tends to zero as y — o

and has the value sin x wheny = 0. Then

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

2. u= Z a, sin(nx + bn)e‘"zy, where

n=1

a; = 1and a, (n > 1), b, are non-zero
constants.

3. u= 2:;1 a, sin(nx + by)e™ ™, where
a;=1,a,=0forn>1andb,=0forn=>1.

o]
4. u = Z a, sin(nx + bn)e_”zy,
n=1

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

FohH T FAT g H el afaie
GOAT m % UHh &UT R foar, o
PO Tolieh 1§ TUr e oarsh 4@
afoia &:

L(r,7, 6,0) = %(1"2+ r292)+$
ar
1. A9 & AT HAIT §

pr =mi AAT py = mr2f|

ot +28] - 22m,

. 1
28’9[@'%@0351 %H_ﬁpr-i_rz > 7

; _ A2, PE|_ wm
3. 97 #r Effreee %’H—Zm[pr+r2] |
4 T & SGUhd FA9T 8 p, = +mi T>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 N m
L(r 7, 0,6) = 2 (#2 + r26%) + =~
Then
1. The generalized momenta of the system are
p, = m# and pg = mré.
2. The Hamiltonian of the system is

1 5 1 um
H=—[p2+%]- 2
Zmpr-l_r2 2 r
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95.

96.

96.

3. The Hamiltonian of the system is

1 pg] _ um
H=—[2 Pl _ m
Zmpr+r2 r

4. The generalized momenta of the system
are p, = +ms and pg = —mr?é.

HIAT AT AT
—u" ()= 72(x) ; x € (0, 1)
u(0) =u(1) =0.

R faar| I u dar v [0,1] W Fdd g,
ar

1. u2(x) + m?u?(x) = u’?(0)

2. folu’z(x)dx —m? fol u?(x)dx =0

3 u(x) +r?ul(x) = 0

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

2. folu’z(x)dx —m? fol u?(x)dx =0

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

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

AT R u(t) T Tddd: aeiNe Held g ST
t>0% T 30T AT AT § AT u'(t) =
4u®* (t); u(0)=0 T FATUTT HIT gl ar

1. u(t)=0.

2. u(t) =t

3. u(t) = {((t) gy

0
4. u(t) = {(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

1. u(®)=0.

2. u(t) =t

0
3. u(t) = {(t ay

0
4 u® = {(t —10)*

foro<t<1
for t=>1.
foro<t<10
for t >210.

foro<t<1
for t =1
for0<t<10
for t = 10.
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A & Ay, A, FFETOS TEar aur £ f,
Hord A6 Bl § 39 gHgd
AR AT & T

o(x) — Af(th + 4x?)p(t)dt = 0.
0

Fn-
12 % A
2. /112/12

3. [} i) fo(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

o(x) — Af(th + 4x?)(t)dt = 0.
0
Then
1A% A
2. Al = AZ

3. [} i) f(x)dx = 0
4. Jy @A =1

Wt Jly] = [} f(x,y,y")dx, T T oI
& 3edca 1 feae, o e wF =g
HeIhd () 39TEUT &, I8 wareg ¢ &

. () FTHEARY § AT JFAT B

. (o) ITFETE § T J 3@HAAT B

. (o) T T AR 3UTThA & U7 J
Had gl

. (o) T T A 3UTThA & 4T J
3ddod gl

w N

SN

To show the existence of a minimizer for the
functional J[y] = fff(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.



99.

99.

100.

100.

3. (@) has a convergent subsequence and J
is continuous.

4. (¢n) has a convergent subsequence and J is
differentiable.

Rt 7 %, 0% fA G
xn+1=%(xn+i),n20 SHE T TS &
1. f(x) =X’ -2 & fav fawd fog gerrgicdl
2. f(x) =X’ - 2 & T =gea1 $r fafer

3. f(x) =sz2 ¥ fou faa &g wegfedl
4. f(x) =x*+2 & fav =gea1 & i gl

The iteration
1 2
Xpt1 = E(x" +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.
x%+2

3. fixed point iteration for f(x) = :
4. Newton’s method for f(x) = x* + 2.

ATl T AT FHEOT
Pu_ 0%, e (0,2m),t> 0
2z a2 T

u(x, 0) = elw*

FI AT u(x, t) AT & fhdl weR &
forw) ar

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

. elwt+e—twt
3. u(x,t) = e'®* )

4. ulx,t)=t+ XZ—Z
Let u(x, t) satisfy the wave equation

o%u _ 9%u
z = 520X €(0,2m),t >0

u(x, 0) = e'@¥

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

3. u(x,t) = elwx (em“’_m)

4, u(x,t)=t+

25

101.

101.

102.

102.

At fF x> 3% AT fx) = Vx+3 gl
geIgfed

Xn41 = f(xn),x = O;m 20
W fqaR| YeRigicd @ @sed @A ¢ |
1. -1

2. 3
3.0
4. J3+ 3+V3+

Let f(x) = vx +3for x > —3. Consider
the iteration
Xny1 = f(xXn), %0 = Obm =20

The possible limits of the iteration are

1. -1
2. 3
3.0
4, \/3+ 343+
31.31.49.
Bu Jdu w2 w2
Bx yay (Bx) +<@) —u=0

F g Oafafca w&ar &

1 xy da # & eged &l

2. xyu I H TH Grededst F
3. ux dol H Th Waod Hll

4, u-y dod H T AfaRaeT F

A solution of the PDE

du N du . (au>2 . (au)z ~o
X ox yc’)y 0x dy =

represents

1. an ellipse 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.



103. T FRY QT F TR-GRX 3BT Sam gl

A 5 X, 9UF MY & gehe gled & g4 Yehe
U el Y FEAT §l guUA qUr gfacdhe et
& The gl o o Gfald geol f dear &
a6 Y fAfese sar g1 #= B X+ Y =N
gl ar e wue A @ FlT-3 7§ 2

1. XA Y TTdT Tqreieos o &

P(X = k) = P(Y=k)={0

2—(k+1)
Hegar

& 1|

2. N & T TIfAehdl geddlle Helod & Sif
P{Nzk}:{(’(f)—l)z_k fork = 2,3,4, -- & faw

egyr

F gry f&ar Jrar gl
3. IFRAIT W F N=n, Xaar v &

gufaeer seoT Tadd gl

4. Tg T I W 6 N=n §,

P{sz}z{ n+1
0

L k=012, - n& T
g

103. A fair coin is tossed repeatedly. Let X be the

104.

P(X=k)=P(Y=k)={

number of Tails before the first Head occurs.
Let Y denote the number of Tails observed
between the occurrence of the first and the
second Heads. Let X + Y = N. Then, which of
the following statements are true:

1. XandY are independent random variables

with

2—(k+1)
0 otherwise.
2. N has a probability mass function given by

_ -k =
0 otherwise.

3. Given N = n, the conditional distribution
of X and Y are independent.
4, GivenN=n,

1
0 otherwise.
HTEAT FARE S = {1,2,+,23} W AW &
(Xn)nzo T FTDIT W &, HHHOT AT
Dii+1 = Pii-1 =§ v2<i<22

fork =0,1,2---% faT

fork =0,1,2---

fork=0,1,2, ---n.

104.

105.

105.

106.

[y

P12 =P123 =3

1

P231 = P2322 = 3

& oI I | a, A syl # @ fla-a
Ter &2

L. (Xp)nzo T T 3G[ANT FIsY de &l

2. (Xp)nzo TTHRIONT &

3. P(X,=1) > o

4. (Xp)nzo IIGed &l

Let (X;,)ns0 be a Markov chain on the state
space S = {1, 2, -+, 23} with transition
probability given by

1 ,
Pii+1 = Pii-1 =3 V2<i<22

P12 =P123 =3
P231 = P2322 = %

Then, which of the following statements are

true?

1. (X)) nso has a unique stationary distribution.

2. (Xp)nso is irreducible.

3 P(Xy=1) — .
4. (Xp)nso IS recurrent.

fRel Foler & 3 oTel TUT 6 Flell IS &1 Teh-
Th Fh, JEfosd: g A ST E
qAE R 9| dredl wme # g@
T I & Yahe gy I ITiAhar &

4!
9l T

() =

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

1. 2.

4
o1 o

3. 4 (%) 4, %

A & (XY) $T U TFFT dea g, STel X A
39Td §¢ad N(0, 1) § 2T 3 xeR & faw
E(Y | X =x)=x3%| o, & =i & Hla-8
@
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107.

107.

108.

27

1. §gaeYg (X, Y)=0.
2. T@EHead (X, Y) > 0.
3. @EHaw (X, Y) <0.
4. Xdur Y TgdT £l

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,
which of the following statements are true?

1. Corr (X,Y) =0.

2. Corr (X,Y)>0.

3. Corr (X,Y)<0.

4. XandY are independent.

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

{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
o
1. Hy:0 =1deTH Hi:60>11
2. Hy:0 = 1 ST Hy: 0 > 4 |
3. Hy:0 =4¥oTH Hi: 60 <1 |
4. Hy:0 =4SaTHH: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; 8 > 0.

The set {(xq, x5, x,): X1 log(x;) = c},
where ¢ is a suitably chosen real number, is a
uniformly most powerful region for testing
H, against H; when

1. Hy:0 =1 against H;: 0 > 1.

2. Hy:0 = 1 against H;: 6 = 4.

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

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

A F Xy, Xo,--- TaATd: dUT FIATHAT:
gfed § 9@+ (0, 1) W TF THTAA §col

& g A & n2l & BT S, =Y, X Bl
ar et Ul F @ FlF-a @ R

108.

109.

109.

" nlogn

" logn

1. 3 n— oo, =2 50 GIfdedr 1 & Y|

nlogn

2 P{{sn >2?”} Hqﬁiﬁaa:ah—énmm%}: 181
3. 3 n - o, Sgﬂ—»ocr@wrr 1 & Iyl

lo

4. P{{sn >§} HIRTATT: S n awaw%}z 181

Let X3, X5,--- be independent and identically

distributed, each having a uniform
distribution on (0, 1). Let S, =7 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 asn — oo with probability 1.

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

ﬂﬁ%(ﬁ)wuﬁmﬂﬁ%%mﬁ
X AT Y & 3UId §cd FA § a7 Jodeh Ared
0 dUT 1 YIROT & {TY JAHI: sfed gl ar,
=T gfaeel & & -8 X dar Y Hr T@daar
Fr ST T 82
1. TEIEROT (X, Y) =0 ¥l
2. aX +by gaHETq: dfeqd g, el aeafaw
a ddur b foIw, ATET 0dUT WIROT a° + b?
& Ayl
3. P(X<0,Y<0) =Y.
4, @Y aEdids s dAT t & faw
E[eitx+ isY] - E[eitX] E[eisY] g

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 0O 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 0
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.



110.

110.

111

111.

Th MM/l AR W faar Fadhr carat
gfhar 3MeTAA 1fd gfdder 8 dur Adrerrer St
Wardicd: dfed &, 9fad a@E 6 fAdc Hr
AT & AT HAR H AGH PI TAT&TT hlel
T

1. U AT §cof § p.d.f.

(10)8x7e'10x

f(X)={ 7!
0

2. U&h dcd Bl Sif

forx >0 ¥ @yl
otherwise.

_ —-2x
F(x) = {10 (0.8)e for x > 'O
otherwise
ST B
3. AT 4 fAse gl
4. ATET 24 fAee &l

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

1. has a gamma distribution with p.d.f.
(10)8X7€_10x

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

F(x) = {1 —(0.8)e™%* forx >.O
0 otherwise.
3. has mean 4 minutes.
4. has mean 24 minutes.

forx >0

A & X, -, X, TqAAT: T TIATHATA:
dfed Iefeosd W § N(u, 1) sed & Y|
AT T pe[0,00) A &F 4, p o1 3TdH
gaTfaar 3dela gl o, e ®¥Er 7 &
HiT-F T &2

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

2. u & AU g 3T B

3. & faw X, waca gl

4. p T AL 3Tehelal 4 gl

Let X, -+, X,, be independent and identically
distributed random variables with N(u, 1)
distribution. Assume that ue[0,). Let ji be
the MLE of u. Then, which of the following
statements are true?

28

112.

112.

113.

1. 4 = max(X,,0).
2. [1is unbiased for y.
3. X, issufficient for p.
4. [iisa consistent estimator of p.
gid R W A ar o (0,0),(0,6),(6,0)
Si§T 6 >0, dren ST &1 5@ 9id R &
3TATY n &1 Teh Gidedl Arefeosdhd: a1 Srdr
gl ufdedr & {(X,Y):i=1,2,,n} @AfEse
H| HQCITIT-T Xy = max(Xy, Xp, -+, Xp) g
Yoy = max(¥y, Yy, -, Y,)  fAfdse #@ go
o Fyar 7 ¥ Fla-a T 82
L Xy T Y T ©
2. 0 T ITANH WHIAAT HMepert § W0
3. 6 & 3TadH FHTAAT 3Tehelol ¢
maxi<i<n (X; +Y7)
4. 9 & 3TAAH HHTAAT 3MTholol &
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(TL) =
max(Y;,Y,, -+, Y,), which of the following
statements are true?

1. X(n) and Y,y and independent

2 MLEofBisw

3. MLE of 6 is max; <jen (X; + ;)
4, MLE of 9 is maX{X(n), Y(TL)}

At F X, X, 0, X, U(,0 4+ 1) & 9Ied
& Irefeesd gfded g1 e X <X <
o < Xy X1, Xo, 0, Xy, S A HATAT Y
fAafese Fxa § O P Pyt & @ Fla-F
Ter g2

1. 0% T v FgeFad: gaied gldesist

(Xay Xy +1) T

2. 0% faT e wed yfagd X, + 1 Bl
3. 0% AT Ush EFFaa: wed uldesist

(Xay Xmw) T
4. 0% fou e gAea wfaeds Xy ¢
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114.

114.
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Let X;,X,,---,X,, be a random sample from

Uue,o+1). If Xy <X <= <Xm

denote the ordered values of X;, X5, -, X,,

then which of the following statements are

true?

1. (X1y, Xy + 1) isajointly sufficient
statistic for 6.

2. Xy + 1 is asufficient statistic for 6.

3. (X(1), X(w) is ajointly sufficient statistic for 6.

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

X, Xy, ...,X, TIdAd: Ud FAUATEAAC: sfed
Irefeoed T § ST Bin(1,p) 1 IHTER0T
§l AT o« =001 F HT Hy:p = TTH
HA:pzzﬁQﬁ&WTa?%m'W&"lW

(p:{l uﬁ\'Z?:lXi>Cn%
0 AT

§ W fAar| ar, o Fua § § Hia-9 TG@r 82

l.ﬁﬁn—nxu qﬁweﬁremiwm
gl &1

Z.Qﬁn—nxu qﬁweﬁreﬁ%wm
g &l

3. 9 n - o, eraawaﬁralﬁ—cr%wm'aﬁ?r
gl gl

4. S n - oo, TGO FT ofFd 1 W AFFART
gl gl

X1, X0 o Xp, are
identically distributed

independently and
random variables,

which follow Bin(1,p). To test Hy:p = % VS

Hy:p = 2 with size « = 0.01, consider the
4

b= {1 if Xivq X; > cp
0 otherwise,

test

then, which of the following statements are
true?

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

115. Y% AT 4 & @3l #A FRTead Th 2

115.

YA H Rk Fi, Fo, F3 AT Fy giEAfa ’5“,
Y% & TR W, S 0 gur 1d RafEea g
g3 afaftear Aesraa €
Block I Block I

FI F3 E‘? F—I FI F.’ E‘? F-/

0O 0 0 0 0 0 0 1

0O 1 1 0 0O 1 1 1

1 0 1 1 1 0 1 0

1 1 0 1 1 1 0 0O

Block IT Block IV
F, F, F; F, F, F, F; F,

0 0 1 0 0 0 1 1
0O 1 0 0 0 1 0 1
1 0 0 1 1 0 0 O
1 1 1 1 1 1 1 0

ar, AT Fyar # F FI- TEr g2

1. ThRT AT & FiF,Fs, FiFoFs, FsFy.
2. GHRT THIT § FiFoFs, FoF3Fg, FiFo.
3. 3fAFeT Tag 2l

4. 3fRweT TS &l

A 2* experiment involving factors Fy, F,, Fs
and F,, each at two levels, coded 0 and 1 is
conducted in blocks of size 4 each. The block
contents are as below:

Block I Block I
F, F, F; F, F, F, F; F,
0 0 0 0 0 0 0 1
01 1 0 0 1 1 1
1 0 1 1 1 0 1 0
1 1 0 1 1 1 0 0

Block IT Block IV
F, F, F; F, F, F, F; F,

0 0 1 0 0 0 1 1
0 1 0 0 0 1 0 1
1 0 0 1 1 0 0 O
1 1 1 1 1 1 1 0

Then, which of the following statements are
true?
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116.
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1. The confounded effects are F,F,F;, 117
F,F,F., FsF..

2. The confounded effects are F,F,F3,
F,FsF,, FiF,.

3. The design is connected.

4. The design is disconnected.

AT &F Yy, YooY, TEEE W §, I
AT ATET 6 F @Y AR (Yy, Yoo, Yo),
H TEROT-HgIeERor d@fer vear g & v
gohd & el fasholl aga ¢ & FAS §
aur g3l 3mfaelt 3@ag d § A= § |
At & 0 @ gvodd @F AR
Hehelsl T, § AT 0 1 WYUROT sATH 91
helat T, &l 5T el & O Hi9-3 F@gr

&2 117.

1.T= % ?:1Yi =T;.

2. T,=n¥ a@am T, = Y%,Y, -V & Y’s &l
e ¥ g

3. Y1, Yo, Yo &F-8F (n - 1) {1
TIAT Holel 8, Fedeh Y TchIem &
ary|

4. Y1, Ya- Yy & P8P (n - 2) I¥ha:
T W Bl §, Tdh AT TR
& Y|

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

best linear unbiased estimator of @ and T, be

the ordinary least squares estimator of 6.

Which of the following statemens are true?

1T= % =Y =T

2.T,=nYand T, = Y-, 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,,---,Y,each
with zero expectation.

4. There are exactly (n — 2) linearly indepen-
dent linear functions of Y4, Y,,---,Y,each

with zero expectation.

118.

AT P T & cuafeya Far = g,
a7 & & ek afafea E
@
R— _@_
-®

g g¢h Cy, Cy, Cy T TadAAd: T
FAAFATA: dfecd 3geret ¢ fSietent e
WA §, ATET 1 & @Y aF dF &1
SN Beled S(t) R e &

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

4. S =(1-1L-e " H?)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(ty=e ¥ fort>0.

2.5 =(1—-e e ", fort>0.

3.5t =(1-e Me " fort>0.
4.SM)=(1-@1-e HMe ", fort>0.

AT T X=X, X0, X3, X,)' TR 4 x1
Iefees giew & afF X~-N, (0, 3) ¥, e
1 p pop

o

pp 1 p
p p p 1

gelTcHe fARad g1 ar, e st 7 &
FiA-T TEr 872
1. X1 Xp XX TUT XX, & T gauTadAT gl

(X1=X2)?
" (X1-X3)? Fua.

2
3. {(X; — X3)2 + (X — X)2}———~x2.
4

(X1-X5)? e
T (X3—X4)?

~

1,1-



118.

119.

119.

Let X =(X{,X,, X3,X,)' be4 X1 random
vector such that X~N, (O, X) where
1 ppop

s—(P 1 P p
p p 1 p
p p p 1

is positive definite. Then, which of the

following statements are true?

1. X1 X5, XyX5and X3X, have identical
distribution.

2 (Xl_XZ)Z ~

T (X1-X3)? L1

3. {(X1 — X3)% + (X2 — X)%}
(X1—X2)?

4 (X3—X4)?

2
2(1 p A2

~F1,1'

A 6 XTF 4 x 1 AETOF AREA &, TFR
YHHT Sco, ATEg p dur gR9el 3egg =
F Ty A & = F A0 AT §
M=621,=3 ,=2dd ,=1 | dA« &
Y, Y, Vs, Y, IR HEY ewh gl e wyer A
q Fl-8 T 82

1. YUH ST "Ueahl I <AMETd fa=wRor &1 giaerd

95% A FH Fl

2. YA di gchl A cAfead faeror &1
gfaerd 95% ¥ 3’8 gl

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

4. Y, Y, Ys,Y, & T TAUTHATT &l

Let X be a 4x1 random vector with

Multivariate normal distribution with mean u

and dispersion matrix X. Suppose, the

eigenvalues of £ are 1, =6, 4, =3, 453 =

2,44, =1. Let ¥;,Y,,Y3,Y, Dbe 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,,Y;, Y, are independent

4. Y;1,Y,,Ys, Y, have identical distribution.

120. s IRFAT HEET HIN SHEAT Uy, Us, -+,

Uy @ RfEaa § aur 6 U, W) 3eaia

T H AW Y (i=1,2,---,N) & & &F

Y =3L, Y @ ¥ =3, v 8 e @

YA & HY HAY n > 1H gfdged

AT & T H RS & @y fehrer

STl 8, a)oT TR pypy,--, pu; 0 < pi <

1,i=1,2, - Naar YV, p, =1 & @l

IRHATST & o T =;ZieSYi/Pi,313T A

fdeel &1 swEal W fawgd g1 ar, @

FUAT A A FlA-T T &2

1. Y & 3ATAAT 3MFhelot & T |

2. Y & AHAT 3ol €T |

3. afg mefrii=1,2, - NFfowp &
U H Y, g At T IR Y L

4. T%Wa:rmm%

n(n 1) Zles( - )2'

. A finite population has N units, labelled U,

U,,---, Uy and the value of a study variable on
unitUsis Y; (i=1,2,---,N). LetY =YV .Y

and¥ == N Y. Asample ofsizen>1is
N

drawn from the population with probability
proportional to size with replacement, with

selection probabilities p; p2,--+, pn; 0 <pi<1,
i=1,2 - Nand ¥, p;, = 1. Define

T = %ZES Y;/pi, where the sum extends over
the units in the sample. Then, which of the
following statements are true?
1. Tis an 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
ihbi=1,2, N
4. An unbiased estimator of the variance of T

n(n 1) Zles( - )2'
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[ FOR ROUGH WORK ]




