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HIT \PART 'A’

ARG o Gl T @ T TUr g7 Tt
A Uw A B g AREdt @ Aeien H
& g & fomn an, AT AT & e
[T AT §IM 7| FlA-AT FAH AT

1. X 2. 1l
3. 4. IX

“The clue i1s 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. 1l

3. 4. IX

AR 6 grearget AT T Fanfesar e
qFes, oo aur de=g & Imafora & ardi|
W UEIUs 54 A ¥ Faod FAr o
HaNfssdt A emfAer gul 21 WIS HETS
FINSET H, 27 eelr TINSE & qur 30 JeAs
MSS A oA gul el qUr deg
HIAST F A glot dTel FTeATTRT T Fe
e a1 A

18

24
26

YR FIAT § I S ST ST
Hehel|

A 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

A= & Ry I & e, foer fRee &
AR & Thg S T 9iidehar 0.1 g1 Ifg
Ty afdd foar e favw 49R amr axar

g, dr SoT I3 & GRIA 39% T3 Silel Hr

giffear 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°

M I At N3t @ e @ 3o foer
aur fed T & g IR fRA feer
e & U &7 T HF fohdell T @I
Fr 3ETHAT 87

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

T FHS Ul & HIH ol faHT & & fAY
A, BEl A¥ B &9 g & Tdg T ol
Y T FGATH oS FAT B2

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

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

1. V3 2. 1++2
3. V5 4, 3



e 3@l Il A His A forer S
ar 39 TEAT A Tohdel geAGd 3 gier?
1. A 2. 8

3. @d 4. 3S

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

1. Three 2. Six

3. Seven 4. Eight

x-y fagensh @Hcder W T TG UE god
3 ¥ IORAT B, 3R x dury el W
JFaTSTT A 8 3R 7 & Shar w@dr Bl 39
Iod & 5 & A §

1. (8,7) 2.
3. (-4,35) 4.

(_87 7)
(4,3.5)

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)

T & gy 38R Th e & 3HeX dUr ae

Uh-Uh Jod ST 3T §| ST Jod & &0

3R AR e & &TBeT HT AT FT § 2
Pl

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?

TN

S
1. V2 2. 2
3. 2V2 4. 372

10.

11.

11.

T amd & U & <O 39 & fhar &
S ¥ 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
" \Jo-+8 ' 9-8
102 — 92 103 - 93
3. 4,
9-8 93 - 83

quﬁ%méﬁaﬁwaﬁm Ty W
TATIT ST IET &1 99 & 3iaa Bsar 104
g, JUT 9gAT & 9T FT BT THh Al gl
& & ar ufgdt garT oia gt 7 3w §

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. 2m

gie d=13 r=13T=, qur g=138
AT IR, O A5 & O Sig-ar @ &2
(100 I3 =TS & FHIUT)

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

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

=



12.

12.

13.

13.

14.

Teh fashdl 93 100 ¥9F %I Hed drell
ISt P ATl X 9T g1 Tgel TS FAGlr
fasha Heg 3w T@r Sdr &, du 9 &
IR FEA H Fe & S 81 e & aRrT &
faa #ed ugel 315 AQAT #T T § W
e fodr aEgt i wEa @A gl AR
a6 AT F Hd H 20% FATH 9T § ar gge
36 HEA A AT Hed &1 §?

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

FUT W [T F AT TR STl

THATT Todld g

1. =3l &gl gt 81 Hehell

2. %hdd UHh & YR & T H T&r &
3. T ¥ 3% AT H TEr & ThdT &
4. Frelr SR 3T A & @ w 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

Teh A H FAIHA TS A RE
Tha Y ERTSAT g, fF FS g @rer
7 G| Sgeplt H FRed e Herm ¥

1. wsHaT (6-gon)

2. 3T ot (8-gon)

14.

15.

15.

3. GTr T (10-gon)
4. cdmeRI¥ST (12-gon)

One is required to tile a plane with congruent
regular polygons. With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon

3. 10-gon 4. 12-gon

SR A & dllel Jedl ' $H YhR I@m
T g, ol R 3 & el @ v qHeS
FPIUT §7 S|

8 god & 37X 50 faig3it 1 Fefesend:
faErT Sirar g1 @l asa Neg-gorelt & €T
&1 gl @I Jgfcd deaT 38 YehR SIam|

1.6 2. 3
( = =
[ [}
> =
(o (o
(] (]
_ —
— 0 w T
Distance Distance
N >
= | =
(] [}
3 =
o o
(] [
2 ot
w L w L
Distance Distance

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



16.

16.

17.

17.

18.

1.0 2: 0
c c
4] ]
35 35
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Distance Distance
3.> 4. >
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] >
o o
(<] [«]
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HRd & 3WRAEY el H IfUedR &

A-AS & HEAT H gAUd gl sH  H

TosdiaT A R R faute & g gehar g7

1. 39 NI gdied AT & 9l &7 gl

2. IHT ¥ Bl H AT T GheT|

3. U3l & v 5@ SRl @& & 37
qrar Fr waAT|

4. 3 arer SR & AGHA F Nt & r
ITFHeldH JEROT 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.

Tsh ool GAGANAST (12-gon) o fasholl ahr

T&am g
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

AT, ATl TAT Y T & HAA; died Sy Jar
DT A F Fr o fBed A S G oA
W@ S g, F Bsd &1 3R dg & T

e g T e & fhdsl YR £7
1. 1 2. 2
3. 3 4. 4

18.

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

19. Fe arad HY

19.

20.

T oear & o &
a9 A ®'T@
AT g @ &
g @@ 8 «
| & @ & ¥

faeafdat & gaear & ad g

g faearf¥at & @ el ¥
FHENE faeanedf e w7 A

S HAAT T gl A e
& e @t gl

Eal A

Decode

—mrr—o
zZmz—wvm
“-rr—wz
<WHwo-
WOTOrwm
mro>< -
wHzmocCc

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

AMIAT TEAT §




20. The missing number is

=
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[N
(e}
N
|
ol

4 \PART 'B'

21.

21.

22.

A & A, Sifa 2@ e aredfas 3 x 4
HegE Bl of AAHT ST §, STel AL A &
gRad & fHfese & &

1. Sh-81h 2

2. Sh-81h 3

3. Sh-Olh 4

4, 3T A 3R 2 R MaRIehc: 2 TG

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

1. exactly 2

2. exactly 3

3. exactly 4

4. at most 2 but not necessarily 2

gfaarda &9 Q(v) = vt Av W faan, S

0 0
0 0 _
0 1 v =(x,5,2zw)
1 0

SO RO

HeGg P & AT xy + 22 = Q(Pv) &
3. forell SgcoliTr 4 x 4 aredfas
3TYg P & T xy + y% + 22 = Q(Pv) %l

4. TR YHIUNT 4 x 4 AEATAH g P &

T x2 + y2 — 2w = Q(Pv) &I

22.

23.

23.

24,

24,

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

1 0 0 O
o 1 0 o] _
A=10 0 o 1lvV=®yzw
0O 01 O
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.

AT &6 S 3 Tl ST AR op &
Toeaa # Afése Fxar §, oo aonnt §

fo 3megE
91 31 0
[29 31 0]
179 23 59
&1, 8 L/ A g B A
1. S={31} 2. S={31,59}
3. 5={7,13,59} 4, S3Id §

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

91 31 0

29 31 O

79 23 59 7

has an inverse in the field /pZ' Then

1. S={31} 2. S=4{31,59}
3. S={7,13,59} 4. Sisinfinite

TG A TH 5x5 arEdide 3MMegg, IHRA 15
& 9y g, gy Ifg 2 9w 3 A F
H%mm%,mmang
& AT, dl AHN IR0 8h FA g

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 A'is equal to

1.0 2. 24

3. 120 4. 180



25.

25.

26.

26.

27.

fre oo quites n & faw A & aedfas

TR FFd, FE <n &F Th W x # gual

1 AT F P, Afdse &=ar &1 T(px) =

p(x%) & IRATT AT T: P, »P, W TFar|

ar

1. TUH TWh FAROT § a7 a7 IR
(T)=5 &l

2. TUH Q@F FIoT § dar o7 akex
(M=3 %l

3. T Y@F TIRoT § a1 for7 akey
Mm=2%l

4. T U YQF FAROT A L

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. Tisa linear transformation and dim
range(T) = 5.

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

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

4. Tisnot a linear transformation.

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 oo A€ 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.

=

A 6 A= 1,Tdh nxn3Tegg ¢ afer A% =A
¢ STEl, 1, e n &1 dcadsh 3y gl @
HYAT H O HleT-A1 FET E 87

217.

28.

28.

29.

29.

1 (l,—A¥=1,-A

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

3. afa (A) +sfa (I,—A) =n.

4 AF FATEIOR AT 1 F FAA E

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,—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.

A & A RSFT Uh Tgd 398 &,
A9, A=R | @ Ag

1. A & 3MdRe & Ta& ¢l

2. Ueh VAT FHTAY B

3. Th Hed dHTT g

4. faga w11 Bl

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.

A & 1[0, 0) > [0, ) Tk AT Belel gl

T F @ Fia-ar w8

1. %€[0, %) &, drfeh f(xo) = Xo &

2. fREY M>0 & fav afg @t xe[0,«) &
T f(x) <ME, ar X, €[0, ) FT HTAT §
GUERCOER

3. Ifg f & uh fAua fog &, o 3@
3efacha g =ifev|

4. f@1 w1 @9d fog €t & o d a8
(0, 0) W ahel=T el &l

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

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

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

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



30.

30.

31.

31.

32.

. 1 1 1
e ﬁ(ﬁwz*ﬁwa*”'

1
W%wm)

¢

1. V2 2. %

3.V2+1 4 ==

1 1 1
lim — + + e
W*DJE<VE4—VZ V4 +6
+ ! )
V2n++V2n+ 2
is
1
1. V2 2. =
1
3.V2+1 4 o

(x,y) = (0,0) F&FT (x, y)eR* & fow, AT o
0= 0 (xy) U 3Efady aredfds d&ar §
aife —z< @< 7 TAT (x,y) = (r cosé, r sinb)
g S r=.\x2+y? ¥ a 9RufAd
Holel

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

1. qHhaT gl

2. Gd R ashoelld el gl

3. 9Reg, W Heid wIeT &

4. F @ 9Reg, o Gdd &l

For (x, y)eR® with (x, y) = (0,0), let 0= 6
(x,y) be the unique real number such that —=
< @< zrand (x, y) = (r cosd, r sing), where
r =./x2 + y2. Then the resulting function
:R2\{(0,0)} > R is

1. differentiable.

2. continuous, but not differentiable.

3. bounded, but not continuous.

4. neither bounded, nor continuous.

A S, = zzli | et & O sia-ar
& 82
1.anla:%tr52nzg%l

2.5, TH UREE HTHA g

32.

3.3 n—>oo &, A [Syn— Syn-1| -0 B
4,3\@'71—)00%',6}['5;"—)1 %’|

LetS, =
true?
1. Syn > %for everyn > 1.

R_17. Which of the following is

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

S
.f—)lasn—)OO.

33.

33.

34.

34.

35.

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

=g {ZE(C|298=1HQITWO<n<

98 & faIT 2z = 1 } Y IU=THITCTST Far &2
1. 0. 2. 12.
3. 42. 4. 49.

What is the cardinality of the set
{ZE(C|Z98 =1 andz" # 1forany0 <n <

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

Wx3=y2=(xy)2=1§aﬁmx,y

CaRT SIfd T HHE G 81 G F Ffe §
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.



36.

36.

37.

37.

38.

38.

AW & R U IfFAST wid ¢ dlfe R Th
817 78T §| O 9gue Ferd R[X] g
1. T IEFE uid g

PIECER RIS I I
TSR i e &
4. TF IEMAAT AUEST 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.

5T # @ Hla-A1, Q W x'2 -1 F TH

3 —x?4+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*4+x3—x*+x-1.

aﬁnﬂmzﬁﬁmmﬁaﬁwﬁaﬁl

f(2) = Tinlognz®, g(2) = Loy

I r RFPAW f TAT g FY mwﬁ?qﬁ
g dr

1.r=0R=1. 2
3.r=1,R = oo. 4.

Consider the following power series in the
complex variable z :

f(z) = 2Zf{’zlnlogn z", g(z) =
Z;’{;l% z™. If r, R are the radii of
convergence of f and g respectively, then

10

39.

39.

40.

40.

1.r=0R=1
3. 7=1,R = oo,
A & a,b,c,d e RE T ad — be > 0 &l
AR TR T4 (2) = o0 X R
IRHATST Y o

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

an, Ty peq IATARET AT
1. H, I H, I

2. H, B H_T|
3. R, A R, WI
4. R, R_W|

Leta, b, c,d € R be such that ad — bc > 0.
Consider the Mobius transformation
Tapca(z) = ez, Define
={zeC:Im(z) >0}, H_={zeC:
Im(z) < 0},
={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:

qiftufds @A x & wh 3udgead &
fod, @ fh A @fdse o § ageag A
JATX\ A & 31 g0 Tag gcahi & TlFaeeT
FT ST X H FNETT: Ted & (37U TaRoT
TET B) A IS AcX & foT

1A213Fr% 2.
3.4 Gag § 4. A

-,
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.

-, a>>
Il
> )
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41.

41.

42.

42.

43.

R’H @1.3A.F. & dF W 99N,

@ _ Ay,Y(0) = ((1)),t>03-|%'i' A=

dc

o e o= s

1. t>0 & T y,(t) TUT y,(t) THigse adiameT & 43.

2. t>1 % fAT y (1) TAT y,(t) Thiese &A= &l
3. t>0 & fow y(t) TAT y,(t) Thiese FTHAT &1
4. t>1 F AT y () TAT y,(t) Thfese gTAT gl

Consider the system of ODE in

2 dY _ (0
R%, 2= AY,Y(0) = (1),t>0
-1 1
where A—[ 0 _1] and 44,
Y1(t))
Y(t :( . Then
®©=0.0

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

2. y4(t) and y,(t) are monotonically increasing
fort>1.

3. yi(t) and y,(t) are monotonically decreasing
fort>0.

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

R TLAF. y'(x) = £(y(x) R | Ife
f UH TH Hold § 92T y U A ®ored, ar
1. —y (-x) 3 T g 2l

2. y(-x) & T g B

3. —y (X) o T B Bl

4. y(X)y(-x) ¥ T & &

45.

Consider the ODE on R y'(x) = f(y (x)).
If £is an even function and y is an odd
function, then

1. —y (=) is also a solution.

2. y (—x) is also a solution.

3. —y (x) is also a solution.

4. y (X) y (—x) is also a solution.

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

44,

1. &7 T & 99w gad g

2. T U [AAY THAH &, S xJdqr y &
@ g

3 & A @HAHRA §, S xJAry A
Teh EaETd ague R

4. % TH ¥ ’OF AT AR &1

The PDE
2%u 0%u 2%u
ax? axay T ayr - S has

1. only one particular integral.

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

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

4. more than one particular integral.

IRTAH AT TAEAT
du du
(x—y)a+(y—x—u)@=u,
u(x,0) = 1, T §ol THPT FATUA HLAT &
Luw(x—y+w+ (y—x—u)= 0.
wWx+y+uw+ (y—x—u)= 0.

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

The solution of the initial value problem

ou ou
(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 ul(x—y+u)— (x+y+u)= 0.
4ul(ty—x+uw)+ (x+y—u)= 0.

HeleTh
1) = J;(y? +y7 = 2ysinx)dx,
FT fFT A §, TATS 3T ¢, ddT ¢, &

Yy

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

4, y=Ce?* + Ce ™ + %cosx.



45.

46.

46.

47.

47.

48.

48.

The functional

I(y(x)) = ff(yz +y’% — 2ysinx)dx,

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

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

4, y = Cie® + C,e™%* +%cosx.

reeT FATHA THIHIT @(x) = x +
AL p(s)ds & dTus 3 R(x, t,4) &

1. el(x+t) 2. eﬂ(x—t)

3. Ae(x+t) 4. elxt

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

o(x)=x+ /'lf;(p(s)ds, is
1 eAx+t) 9 pAlx-1)

3. e+ 4, et

aeR & T AW & f(x) = ax + 100 &1 ar
eRIgleed Xpiy = () N20 T x=0 & faw
FfFERa T g 59 &

D O
Il
B

AN

1. a=5.
3. a=0.1.

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

1. a=5.

1.
3. a=0.1. 1

0.

2. a
4. a
ey Rufa afger 21+ j — 2k arel T W
o 50— 2j + 3k S HT gl 3GH & G

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

12

1. i+ 16+ 9k 2.
3. 1+16j— 9k 4,

—i—16f — 9k
i—16§+ 9k

49.

49.

50.

N U&T0ll T Tsh FH=Y, HAM: Igicadl f,
fo -, f & GT dlfh T, fi=N &, k Heat
AT X1, %o, X I AROMTAT g3 3faRere
k 9&TUT, J&TUN Ycdeh Xy, Xp,-+-, X G IROIAT
g3, dlfsh qRafdd (F3T) e, AT N+
@I, & U&TOT X; 3ghedt fi+1 & ATY|
1. T ATEY HEThd: HA AT &
AT A7 3T FH g
2. oA ATCTR RIS HT ACTHT &
AT 1 399 3F B
3. AT YEROT 3HTEaRTehdl: Hel JHIOT &
AT A7 3TY FH g
4. T SgeIH LA TgIh F A gl

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

frequencies fy, f,,---, f, so that X%, f; = N.
Another k observations resulted in
observations Xxj, 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.

T 38R0, A, B, C,D,EdaT F ¥ Ircioesd:
e 3R YUY & Y A S &1 g
IR 37&RT A Asc BAD AT s CAD HI =T

" 216
12
216



50.

51.

51.

52.

52.

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

chosen letters?

1 3

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

A fF X UF Iefess @ g o 0 & @15

gafAT g1 A F X & g9t ded Fod F

gl F Ul A ¥ Fla-ar gA FI gar

&?

1. F(x) + F(-x) =1 93t xeR & faT|

2. F(x) - F(-x) =0 &8 xeR & faw|

3. FX) +F(x) =1+ P(X =x) @ xeR &
forT)

4, FX)+F(=x)=1-P(X=—-x) @l xeR &
forT)

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.

A & Y, Y, 8 TadT aefees W § S A
1T +1, TAF EFAT - F WA A g
aRenia &Y &

X1= Yo, Xo= Yo, X3 = Xo Xy, Xn= XoaXn 2 1 =3
& forw| ar

1L P(Xg=1,X9 =1,X = —1) =i
2. PXg=1,X =1,X=1) ==
3. P(Xg = 1,Xg = 1,X;0 = —1) =%
4, P(Xg=1,Xo = 1,X;p = 1) =%

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

probability % each. Define

13

53.

53.

54.

o4.

55.

X1 = Y1, X2 = Yo, X = Xo X1, Xo = X1 X2
forn > 3. Then

1 P(Xg=1,X=1,X;=—1) =1

2. PXg=1,Xg=1,X;0=1) =

3. P(Xg = 1,Xo = 1,X10 = —1) =%
4. P(Xg=1,X=1,X;g=1) ==

&R

o |

A fh Xs FadT Iefeos o g dife X's,
0% P gafaa § aar wwRor () =2i-1,i>1
& fow | ar

71i_)r{>1oP(X1 +X,+ -+ X, >nlogn)
1. &1 ARdca =g gl
3. 1% A &l

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

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 v%.
3. equals 1. 4. equals 0.

A & Xy, X, X, TRAAT (6, 56), 0> 08
e Arefeod dfded ¥l aRenfya #¥
Xy = min {Xy, Xp,--+, Xo} AT

Xm = max {Xi, Xp,--+, Xo} &1 O 3TqdH

2. Xy
4. Xm
5
Let X;, Xp---,X, be a random sample from
uniform (6, 56), > 0. Define Xy = min {X,

Xa,-++, Xo} and Xy = max {X;, X+, Xo}.
Maximum likelihood estimator of &is

1w 2. Xem

3. X 4. 20

Hy: X~ SETHE, AT 0 @1 JE0T ~ & 1Y,
FAH Hy: X~ et (0, 1) wirefor X faan| ar
Hy% H, % a%g adietor & fow ereads
AT o 9EToT



55.

56.

56.
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1. &7 Adca =IgT gl

2. afe gar A I X >c, &, S8 o, ¥
fF gQeToT AT o FT &, A & Ho
IENHR FAT

3. afe gur A I x| < &, el ¢, 0T &
fF gQeToT AT o FT R, A & Hedr
IEAHPR FAT

4. gfe qAT AT I x| <c, AT|X| > cs &, STl
C, dUTcs W § o IAETUT AT o &7 g,
ar & Hy 3R I Bl

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 a.

4. rejects Hy if and only if [x| < c4 or
[X| > Cs, €4 < Cs Where ¢4 and cs are such that
the test is of size .

A T X, Xp X T X, FEAT qdr

HIATHAAS: dfed Iefeosd oW g, IR A4

ALY 4 TUT YEIOT 2 ad YHHET §cd &

| Ay g9 ded GHAT g, ATET 0

AT TN~ F @Y, a e F § A

Y

1. 94 sl HgeAr qd Qg

2. Xy, Xo, X AT X, b & Sy 9X a7 U7
ag?ﬁﬁ% Z4=Tlx|

3. Xy, Xo, X TAT X, & & Sy a¥ T U7

8

4. Xq, Xo, Xa AT X, & & ¥ R 4T 9T

WUT%"(M)ZI

4

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

57.

57.

58.

normal with mean 0 and variance

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

1 , then
2

is
3. Posterior median of x given Xy, X,, X3 and
4 .
X4 is —2"=1X‘.
4

4. Posterior variance of x given Xy, X,, X3 and
A 4 X 2
X4 1S (%) .

AT fF Yy, Y, Y, AT Y, T AT TTOT &
g ITHEHS T YaTor &, fSietehr geamemd
E(Y1) = fu+ fo+ fa=E(Y2),

E(Y3) = p1— B = E(Y,), ad _ﬂé—%,

ST fufo dAT B3 33T ITdel gl aReTia &Y
o= Mh-Y)T e;= (1) | &
& foIT U 3ARAT 3eheloT &

1 1
1. E(el2 —ed). 2. 5(612 + e2).

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

LetYy, Y, Ysand Y, be uncorrelated observa-
tions with common unknown variance ¢° and
expectations given by

E(Y) =pi+ B+ Bz = E(Y2),
E(Y3) = 1~ 2= E(Ya),
where S,/ and [z are unknown parameters.
. 1
Define e; = NG (Y, —Y,)and
e, = %(Y3 —Y,). Anunbiased estimator of
2 -
o is

1 1
1. E(el2 —e?). 2. E(el2 + e?).

3. i(elz+e22). 4. ef +e3.
3 3ugR dur 3 gfdspfddl IFd T IEfoh
T3 3ffeeder X faan dor A6 F " (i=
1,2, 3) 39UR & U &I t [AfGSe T gl
fg o Y Ja7orT & JIROT @ fAfese war
g, O P FyeEt A7 ¥ Fa-ar @@ R



58.

59.

o

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

Feadad (Hh FAATHAT 3ehelail (BLUE) &

TEROT TATT &

2. t;-t;% BLUEQTAT t, - 2t, +t; & BLUE
& &I TEIROT 2643 gl

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

4. (t,- 2t, +t;) & BLUE &I 980T o%/6 &I

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
26°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 5 nx 13T x T n-W ga@HTT Fea
FN AW FAT & foEdr Amew @fewr
u( 0) TAT FEIUT —HEYEOT JHIETE V(# I,
n"HIfE F dcHAF 3TegE) &1 sEH AR,
A 5 AFIE n &1 wH wAAT 3egE B
T uat & ¥ Fla-ar g ¥
1. gfg qar AT afg Uv)2=4v g ar &
x'Ax T HETT HIS-geN SCel BT IHTET
LT Bl
2. gfc T AT I A=A §, o & x'Ax T
FEIT ST T FH IFTEOT FAT
3. X'Ax T HIET § p'Ap + tr(AV), STET tr(),
UF T Y & I & Afdse war g
4. x'Ax T EHAT Th HGIT HIS-a9 Feo,
TadIdT &Ife ndh T gl

15

59.

60.

60.

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 (4V)? = 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.

o1 Qs W gaear W faan|
Max x; + gxz, et ufaeyt & 3refier
5%, + 3%, < 15
— X1+ X% <1
2Xq + 5%, < 10.
X1, X2 = 0.
HAEAT
1. & FI$ FEIIA 5 T B
2. & 3eidd: S sSCdH g &l
3. & & AFfadd Fead g gl
4. FT TH ARG g Bl

Consider the following Linear Programming
Problem. Max x; + ;xz subject to
B5x; +3x, <15
X +X <1
2X1 + 5%, < 10.
X1, Xo 2 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.



HIT \PART 'C'

61.

61.

62.

62.

. T gexkyt
(x,y) € R? & fow Aol lim E T
£k=0

n—-oo £

fart) og Aof sfERa v & () &

faT St 5T &
1. (-1,1) x (0, %) 2. Rx(-1,1)
3. (-1,1)x (-1,1) 4. RxR

For (x,y) € R2, consider the series
kZXky{’
£!

lim . Then the series

n—-oo

2k=0
converges for (x,y) in

1. (-1,1) x (0,) 2.
3. (-1L,1)x(-11) 4.

R x (-1,1)
R x R

T TerTadt F @ Fi9-8 Hed 82

1. YFafdas afeufad &
{Gy,z) e R®: x*+ y? +22=1}|

2. g wieufad &

((21,22,23) € C3: 2,2 + 2,2 + 232 = 1}

3. I3y Ay, ToTR HIREUFOHT & &1 gt
A, = {01} & n=123,..% fau RAfdwd
greafa gl

4. TR T U aReA® HEATa &
FfFafsad SRRl 7 (z€ C: |Rez| < a}l

Which of the following sets are compact?

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

2. {(21,25,23) € C3: 72+ 2,2 + z32 =1} in
the Euclidean topology.

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

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

16

63.

63.

64.

64.

65.

A 5 £:(0,1) > REAT g A 7 Fefr

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

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

2. (0,1) W f | ST9TE oA § W (0,1) W
THTATAT: Tdd el |

3. (0,1) W f THTAAEAT: Tdd gl

4. lim,_ f (x) & 3if&dca gl

Let £:(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 is uniformly continuous on (0, 1).

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

AT fF f:R - R TH 3dFHeiT Hold g

AR supyer |f/ ()| < o Bl AT

1 f el aReg 3egwa & Rl aReg
3T W afafafa & g

2. f TH FRM R T ThH RN 3Mefhel
R gfaRfa &=ar gl

3. f U AHARA A A TH AHART
ITHA W fafad Far gl

4. f THTATAT: 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.

AT F po(x) = apx? + byx gfAEd ag'q?ff
& Teh 3TshA & SgT T n > 1 & AT a,,
b, €R Bl AR & 2, 4, f&fEFd AR
FrEdfash &I § difh  limy,e pu(Ay) AT
lim,e pr(Ay) & 31EAcT &1 ar



65.

66.

66.

67.

1. lim, e pp(x) &7 3Edca T x € R&
fow g1

2. limy,_ p'y (x) &7 3TEAca T x € R&
fow g1

3. limy o py (222) @7 AT EF F

4. limy_ D', (M) &1 3edca el gl

2

Let p,(x) = a,x? + b,x be a sequence of
guadratic polynomials where a,, b,, € R for
alln > 1. Let Ay, A, be distinct nonzero real
numbers such that lim,,_,., p,, (1) and
lim,, o pr (A1) exist. Then,

1. lim,_ e pp(x) existsforall x € R.

2. limy, L p'y (x) existsforall x € R.

3. im0 Pn (A":—h) does not exist.

Apg+Aq

) does not exist
2

4. limy_ e p', (

A fF S c R2Oaniva &
S={(m+ ﬁ,n+ﬁ):m,n,p,q€2} Tl
ar,

1. R?2 9T § J3fasa gl

2. S €A1 N3t @1 FHead § T
{(m,n):mn €7}l

3. SCHEE & W IY Hag e ¢

4. S¢ Y HIE ¢l

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)mn €Z}.

3. S€is connected but not path connected.

4. S¢is path connected.

A= fh fiR* > R? o

flx,y)=CBx+2y+y% + |xy|l, 2x +3y +

x? + |xyl) & fezm Smar &1 A

1 (0,0) W f 3¥ad &l

2. (0,0) | f Fdd &l WG (0,0) ®
3aholrd 8Tl

17

67.

68.

68.

69.

69.

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

Let f: R? - R? 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).

3. f isdifferentiable at (0,0).

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

A fF A={(x,y) e R*:x+y = —1}¢&l

gRATRT &Y f:4 > R? &

f(x’ y) = (1+:c]+y ’1+;C+y) QI Fﬁ

1. AW f& Sihiel T ARO ofcc el
gl

2. AW f 3Hedd: IdheT gl

3. f kel gl

4. f(A) =R? |

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

floy) = (=

1+x+y " 1+x+y

X

). Then,

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%

A & f:R? > R?, Belel

f(r,0) = (rcos@,rsinf) gl ar e T &
R? & fagd 3qwee=at U g & fag, U
dsh AT f T oo AT IeTAT T 87
. U=R?

U={(x,y) € R®:x>0,y>0}

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

A WDN B

Let f: R?2 » R? be the function

f(r,08) = (rcos@,rsinf). Then for which
of the open subsets U of R? given below, f
restricted to U admits an inverse?



70.

70.

71.

1. U=R?

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

3. U={(x,y) € R?: x?+ y?2 <1}
4. U={(x,y) € R?:x<—-1,y< -1}

A & ¢ dUT a U7 IEATAF &I B
aRteniea & &
By ={x=(x,%3 ..., %p) € R"|x;% + x,?
+ -+ x,% < a?}
a R W R Hedd: e dad were f
& fou feT & @ -8 8 &2
1. fBaf(tx) dx = thaf(x) £ dy
2. [y fx) dx = [, f(x)tdx
3. [ flx +Y)dx = [, f()dx, TS y € R"
& fow
4. fon f(tX)dx = [ f(x) t"dx.

Let t and a be positive real numbers. Define
B, ={x=(x;,%p...,x;) € R"|x;?
+ %%+ +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) t dx
3. Jpn f(x +¥)dx = [, f(x)dx, for

somey € R™.
4. [en ftx)dx = [0, f(x) t"dx.

[0,00) W TEATAH AT A Heledl {f,} &
el At WA ggIe R e
FUAT A A PA-T TE
1. IR [0,00) W {f,}, f W Tgad faaRd
BT &, A limye fy fu()dx = [ f(x)dx
2. I [0,0) W {f,}, f dH THAAA:
HTAERT grar g, ar
limy [} fu(dx = [, f(x)dx Bl

18

71.

72.

72.

73.

3. TG [0,0) G {f,}, f dh THFHATA:
FFART grar &, ar [0,00) W £ T Bl

4. [0,00) W FAT Helall {f,} & Teh Hefshdl HT
3RAcT & a@rfd {f,}, [0,00) W fTh
THHAAT: HHART il § W
lim,,_, 0, fooo fa()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 fr(x)dx = fooof(x)dx

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

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

limp f” fu(0)dx # [)7 f()dx.

A TF R W V, ndh AT A1 399 FA
P % wguer A A wAwe ¥V oA
p(x) = ap + a;x + - + a,x™ & AT,

(Tp)(x) = @y + aQp_1X + -+ + agx™ GART TH
Y @F FIROT T2V - V @ aRAva w3 ar

1. T Thehr gl 2. T 3T<oIcs gl
3. T egchAUNT 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) =ag+a;x+ -+ a,x™ in V, define a
linear transformation T:V - V by (Tp)(x) =
an + a,_1x+ -+ agx™. Then

1. T isonetoone. 2. T is onto.

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

A B G, qW G, R* F A 398 §

JAqT f:R? > R2 TS Felel gl ar

1L f7H(GLV G) = f7H(G) U f7H(Go)

2. f7HG) = (FHG)E

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

4. 71 G, 749 & a1 G, @gd g ar
Gi+ G, ={x+y:x€ G,y €EG,}aT ar

Hqd & o fagd|



73.

74.

74.

75.

75.

76.

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

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

L f7HG1V G) = f71(G) v f7H(G2)

2. f_1(61c) = (f_l(G1))C

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

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

A & R v v aRfAT faeiar afeer
gAfSE &1 A7 & T:V - vV i @s
FUTROT § arfes sufa (12) = snfa (1) &1
1. AT (T2) = 318 (T)

2. 9RER (T2) = 9RT (T)

3. 318 (1) n aRT (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 6 CIX ATAT B, nxn Mg g o,

1. ABTUT BA® JTHIETOT Al HT HHcaY
AT FAT T

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 &1 ST g8 BA Fr snfad & &A= Bl

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.

A fh A Ush m xn arEdide 3Tedg § aur
be R™, b#0gl

76.

77.

77.

1. Ax = b |8l areafash gell &1 geeag
s Tfeer gAfSe )

2.3 Ax=b H & 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, ST 0<A<1 &l

4. g AT afa n § Ax = b & HOF
T 3% vF & B

Let A bean m xn 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 — D)vis also a solution of
Ax =b onlywhen0 <A< 1.

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

A 6 A, CH TH nxnIHegg ¢ dlfeh C"

&N TP YLAR TGT AH TH

3ifFcreriores afger g1 ar

1. A% gl 3fAwer™e | o &

2. A% T AAeOs A [fdewa g

3. fFfraecHF MUa=218% & I
nxnmw%l

4. TG y, TAT m, FHAA: HTAAEIOS T
Td Ffeass sgue A Ffdse Fxa §
Xa = My ?”

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= A1 forsomeA € C, where I isthe
n X n identity matrix.

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



20

. 2 2 1 210
78. 3MYEI A=[0 2 —1|dWB=|0 2 o]
00 3 00 3

W | ar

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$

agqam«—rr‘s“l
2 2 1
78. ConsiderthematricesAz[O 2 —1] and
2 1 0
B=]|0 2 0. Then
0 0 3

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

79. A & a, {1.2,--,n} W 3 HATA o &I
& & fAfése axar § difes o 8rh-dish ar

@

3TEYFT Thi T IOTAD gl al:
1. as =50 2. a,=14
3. a5 =40 4. a,=11

79. 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. a, =14
3. as=40 4, a4 =11

80. foFeT A FAANW I FATUTT Fel arel
quiteh Y foeT 3ieRTell # & le-A1 AT
Jdfdse T 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]

81.

82.

82.

83.

. 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 & G A 60 FH1 TH Wl THE &l o
1. G¥F o fe-5 3udwg §
2. GF IR -3 390HE &
3. G &I, FfE 6 F1, Th dfhe 3TTAE &l
4. GH U HGAdT 3aga, Hifc 2 1, §l

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.

A & A T gaa Q[X]/(X3) # RAfése

X gl dr

1 A% 88 a1 fafasa 3fRa quremafer g

2. A® A U 3T IUTSTael gl

3. ATH Ui oid &

4, AT F f,9, QIX|HE, AFAH f-g=0
g TET fAW g, FAWAH AW gF
gfafsar & fafése & g1 ar £(0)-g(0) =0 &l

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, g be in Q[X] such that f- § = 0 in A.
Here f and g denote the image of f and
g respectively in A. Then f(0)-g(0) = 0.

e RQAET aoat & O -9 a7 &2

1. F3[X]/(X?*+ X +1),5T&T F,;, 337agar &l
Tt gRfAT a7 g1

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

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

4. F,[X]/(X2+ X +1), & F,, 2 3/@dIar &1
s aRfAT a7 Bl



83.

84.

84.

85.

85.

86.

Which of the following quotient rings are

fields?

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

2. ZIX]/(X—-13)

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

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

A & w=cosj—z+ isini—g gl
AT fFK = Q) ddr L= Qw) &I ar

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

2T

10°

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

2T ..
Letw = cosE+ i sin

o syar F ¥ Fla-ava T 882

1. T §dd AT f:R — R 3i¥dca §
e f(R) = Q &l

2. T Hdd AT f: R — R&T 3’ &
dre f(R) =Z gl

3. U Tdd AT f:R — R? & 3fedca &
afe f(R) = {(x,y) € R*:x? + y? = 1} &I

4. T& "dd AT £:[0,1]U[2,3] — {0,1}
&1 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) €
R%:x% +y2 = 1}.
4. There exists a continuous map
f:10,1]u [2,3] — {0, 1}.

C W Hdd dFEAY A Beell $r @feer
Al & A & c(C) Afse wxar §, aur
H(C) TdT a2 woldl & afger daAfe
FN CC)H AT HEC) H A ®ad f &

fw qur ¢ foelt Hed 3U@H=ag K & fav
gRenia & &

Ifllx = szzet]glf(Z)I-

a

1. Y@ Hed KSC & T C(O R |llk
T&h AAH gl

2. 98% Hed KSC & T HO R |-l
T&h AAH gl

3. Gl IRFd IR goFd Ted KSC &
T c(©) W |-k Tk AETH g

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

. Let C(C) denote the wvector 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.
zZeK

Then

1. ||I-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.

. a?»rﬁa?rA:{zec:§< |z|<2}CITCh_<~l?T

f(z)=§Wﬁﬂﬁ'lﬁHﬁﬁﬁH—ﬂT/ﬁ'ﬂﬁ
&2

1L AS Hed IUTgeddl W THFAEA: f(z)
H Flehied HeAa Tgual {pn(2)} F
TS IHeJshH FI AHTEclcd

2. A% Hgd 3UAgeadl W THEAEAT: f(2)
#  Hieddhicd A IGRAT  Feledl
{0} , TaF FAdd C\4 H Iddafsed
€, & U A T AT &l



87.

88.

88.

89.

3. A% Hed IUUITIdl W THAAE: f(z)
HT Fleoehfed FAATA FEIAT {po(2)} FT
RIS 3eTshA el Bl

4. AF Fed IUHTTIdl W THAAE: f(z)
Hr  Fleddfcd odel IRAT  Holar
{r.2} , TaF 3=dsd C\4 H 3idfaftea
g, 1 HIS ITHA G &

Consider the function f(z) = i on the

annulus A = {z € (C:% < |z| < 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.

ATl T Tofr zE(CQKTan(z)=ezl_1

ezqtl?»'l?-ﬂ'

1. f 37eIcehl Helel gl

2. f & fgTad #aF daas g

3. AOfoud 3767 & f & IIRMAIT: Fs
3eide gl

4. f FT & HAdes THud gl

& arfs

Let f(2z) = e%l for all z € C such that

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.

e

A n > 1% (Z/nL) % Theh H GHg
(Z/nZ)" & @ # @ @la-a1r GHg gfsheh
gl

22

89.

90.

90.

. (z/10Z)"
. (z/237)"
. (z/100Z)"
. (2/1637)"

B owWwN e

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)*

AT ff C W f T deANH elel gl af f
U IR B ARG f A Yo WHA FHdfareed
AT § 3 3N[he I

1l a,=1/n

2. ay = (-D"

3. an=%

4. IS 4, nd fofaa 78 a=ar a a, =n

aur afg 4, n B AT Far g ar
an=1
Let f be an analytic function in C. Then f is
constant if the zero set of fcontains the
sequence

1. a,=1/n

11
2. a, = (1—1)n 12
3. an =E

4. a, = nif 4 does not divide n and
a, = if 4 divides n

91.

AT AT AL
—u" (X)= 72(x) ; x € (0, 1)
u(@) =u(1) =0.

o fFE| afE u gur v [0,1] W Had ¥,

m.
1 u?(x) + m?u?(x) = u’?(0)

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

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



91.

92.

92.

93.

93.
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Consider the boundary value problem

—u" (X) = 72u(x) ; x € (0, 1)

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

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

1 u?(x) + m?u?(x) = u’?(0)

2. folu’z(x)dx — 2 fol u?(x)dx =0

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

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

A F oy) = y(0) + foty(s)ds fort >0 ar
AT HAT Ueh Tddd: d2eiNd Helel
:[0,00) = [0,00) EI T

<

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 (O = O + ([ y()ds) +
2y(0) [Fy(s)ds.
y(0) J; y(s)ds o

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

y() = y(0) + foty(s)ds fort>0.
Then

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

t 2
4. y2(t) = y*(0) + (J; y(s)ds) +
2y(0) J; y(s)ds.

AT R u(t) Th Tddd: aeiNe Held g ST
t>0%% T 30T AW ofar § o1 u'(t) =
4u®* (t); u(0) =0 T FATYTT HIAT gl ar

1. u(t) =0.

2. u(t) =t

foro<t<1

for t>1.

for0<t<10
for t =210.

3. u(t) = {((t) 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®* (¢);
u(0)=0. Then

94.

95.

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

A 6 aer ST

%u _ 9%u
7 =2 X€(0,2m),t>0
u(x, 0) = eiwx

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

1. u(x,t) = el@* giet,

2. u(x,t) = elwx g=let,

3. u(x, t) = la)x (elwt+ e_“Ut)

4- u(x,t) = t+ 22

Let u(x, t) satisfy the wave equation
9%u %u

S =25ix€(0,2m),t >0

u(x, 0) = el

for some @ eR. Then
1. u(x,t) = e'@¥ egtet,
2. u(x, t) = elwx g7iot,

3. u(x,t) = el®* (em+ e_mt)

4, u(x,t)=t+
A R g 224 2= 0 & u(x,y) &l
%,ﬁ%www%m y — oo JUT ST
y=0 & @ & sinx T@ar gl ar
1. u= Z:=1ansin(nx+ be ™ @ a,
TS TUT b, YLAITR 3R &
2. u=z a, sin(nx + bn)e‘"zy,agT
n=1
a, =1 dda,(n>1), b,3HOT 3R &l
3. u= Z:zlansin(nx+ b,)e ™, STg&l
a=1,n>1% AT a,=0 & n>1&
foT b, =08l
4. u=z a, sin(nx + bn)e_nzy,EI%T n>0
n=1
& U b,=0% aur & a, YA ¢l



95.

96.

96.

97.
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Let u(x, y) be the solution of the equation
2%u  9%u .
Pyl + 77 = 0, which tends to zero as y —

and has the value sin x wheny = 0. Then

1l u= 2::;1 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= 2:21 a, sin(nx + by)e ™™,
where a; =1, a, =0 forn>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.
3T.37.49.
du 4 Ju N (6u)2 N <6u>2 —0
x 0x Y dy \0x dy w=

1 gol Riaffies #ar &

1 xy @ ¥ @& JEded

2. xyu T H T QEgedst Fl
3. UXx do H T I Il

4. u-y do H Th AfARTAT |

A solution of the PDE

du N du N (c’)u)z . (au)z _o
Yox Y Jdy \ox 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. a hyperbola in the u-y plane.

Wit [yl =[] f(x,y,y )dx, FT T o

& T # feae, Sas e wF st

ITHA () 3UTEAA &, Tg 9ded & b

1. (g) AR § T J HAT B

2. (¢) ATHEAR & TUT J TN &l

3. (¢n) T T JAERT UGTHA & AT J
Had gl

4. (qy) 1 Th ITFERT SUETHA & AT
AHaHAAT B

97.

98.

98.

99.

99.

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. (¢,) 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.

A fF x> 3% U fx) = Vvx+3 gl
Je1gied

) c
Xn41 = f(xy), %9 = O;n 20

W faaR| gerigicd i @sred @ § |

1 -1 2. 3

4. \/3+ 343+

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

Xnse1 = f(xp),xog = 0;n >0
The possible limits of the iteration are

1. -1 2. 3

3.0 4.J3+ 3+V3+-

A I %, 7 0% forw EeRIgfed
xn+1:§(xn+i),n20 SHH T T &
1 f()=x*-2 & fav faaa g gergicdl
2. f(x) =X’ -2 & T =gea $r fafen

3. f(0) =22 & R e Rig geafeal

2x

4. f(x) =x*+2 & fov =g & A gl

The iteration
1 2

Xpe1 = E(x" +Z),n >0
for a given x, = 0 is an instance of
1. fixed point iteration for f(x) = x* — 2.
2. Newton’s method for f(x) = x* — 2.
x2%+2

2x
4. Newton’s method for f(x) = x* + 2.

3. fixed point iteration for f(x) =
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AT R Ay, A, ARG TE&IT TAT £, £,
AT TAETON BeleT & 3T FHETT
FATRS FHDIT & ToIT:

1
o(x) — Af(th + 4x2)p(t)dt = 0.
0

aﬁ.
1A % A
2. Alzlz

3. [ (0 f(x)dx =0
4. [} Of(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) — 2 f (2xt + 4x2)p()dt = 0.
0

Then

1L 4+ 4

2. Al = ).2

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

4 Jy i f()dx =1

i CU -0 B B 1 I RN
AT m & T T W faunr, fFger
et quie 4§ T P dEet &
gioTa &:

L(7, 0,0) = o (2 + 1207) + 5
&
1. @9 & cAHIHd qA9T §

Py =mi dAT py = mr2é|
2. % & ¥feeeh ¥ = Llpz o] 1
3. 1 ¥ee ¥ 0= L [o7 + 2 -
4a’=ré§€&Td1’=(lf—fW% py = +mr aAl

pe = —mr?é.

um |

r

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

25
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1. The generalized momenta of the
systemare p, = mr and pp, = mr26.
2. The Hamiltonian of the system is

1 pé 1 um
H==[pf+2|- &2
Zrnpr-l_r2 2 r

3. The Hamiltonian of the system is
_ 1 [,2, p8]_ km
H_Zm[pr-l_rz] r'
4. The generalized momenta of the system
are p, = +ms and pg = —mr?2é.

GSUATT m JAT AT v H T HUT Hir

gffeesr (H) aar st (L) ) ) ar

1L HAY LUH g & T &

2. HAUT L &fd & g v N et &9 &
IGEced

3. HOUTL §AT &

4. HATTLEWT v # gfaard &1

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.

103.

AT gddcd Welel f(x;0) = 0x°71,0 < x <
1, 399l Y=, 6>0 @ fau 7w wHh
IefRos ufagdy & A« &F X, X -, X,
fafese wia &1 gegeay

{Ce, xg, 0, x0) 1 X log (x;) = ¢},
SIET ¢ Ueh dCiideh WEAT § S 3Ugedd:
T A &, Hy B H, & faEg gleTor wie
& T v tHREAEd: qFddH 9id § o9
IED
1. H:0 =16deTH Hi:0>11
2. Hy:0 = 19T Hy: 0 > 4 |
3. Hp0 =4 el H;:0<1 |
4. Hy:0 =4 §oTHH:0 # 1 |
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104.
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105.

Let X;,X, -, X, denote a random sample
from a distribution having a probability
density function  f(x;0) = 6x%71,0 <

x < 1, zero elsewhere; § > 0.

The set {(xq,x3,,%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;: 60 > 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.

foReY shorer F 3 STl AT 6 Flell IS &1 Th-
AT Ry foar| aradi @ae # gy
AT 3E & e gled ST ITAhdT §:

3. 4(%) 4. =2

9!

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.

4!
9

2.

ol

3. 4(%) a,

9!

6!4!
9!

T Ay fFh F IR-IR 3BT AT ©
a6 X, 5uH MY & gehe g1 & g4 Gehe
U el Y FEdT {1 gud U gfache et
& gae gl & g 9fEd geol i gedr a@it
A & Y Afcse axar g1 AT 5 X+ Y =N
gl T YAl F @ Fa-a @ € 2

1. XTUr Y¥add Jefeesd o §

2—(k+1)

P(X:k):P(Y:k):{O L2

& Y|
2. N &I TH ITAhdT GeIATT Helel g il

P{N =k} = {(k —1)27% fork =234, - aC
0 Hgar

& 1y ar e gl

26

fork=0,1,2---& T

105.

106.

106.

3. IERIAFAHAWMF N=n, XTar v &
UfAEY §eof TaaT gl
4, Jg T A W & N=n &,

1 = oo
P{sz}z{ — k=012, n&fAw
0 3T

A fair coin is tossed repeatedly. Let X be the
number of Tails before the first Head occurs.
Let Y 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
PX=k)= P(Y =k) = {2—<’<+1> fork =0,1,2-
0 otherwise.
2. N has a probability mass function given by

-k —
PN = k} = {(18— D27% fork=2,3,4,--

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

1
P{X=k}:{m fork =0,1,2, .
0 otherwise.

A F Xy, X, TadAA: dUT FIATHATT:
dfed § 9@+ (0, 1) W TH THHAA §cod
& Oy A & n21 & BT S, =Y, X, B
ar e FY & F FT-T TE 82

1.3¥ﬂn—>m,5—"—>09®w1$m|

nlogn
2. P{{s, > 2} s #8 n A aear ] = 131
3. S n - o, Sg"naoqﬁa»—cru%mzrl

lo

4. P{{s, > 2} sRfaa. a8 n awaeaTd] = 1%

Let X3, X5,--- 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
" nlogn

—0 as n — oo with probability 1.

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

Sn

— 0 as n — oo with probability 1.

TEAT GATE S = {1,2,-+,23} W A
(Xn)nzo T FTD(T W &, HHHOT AT
1 .
Pii+1 = Pii-1 =5 Y 2<i<?22

[N

P12 = P123 =3

1

P231 = P2322 = 3

& &I S | an, A Fual # ¥ Sl
el 87

1. (Xp)nso T U ICTIAT ey s B

2. (Xp)nxo TTGRIONT B

3. P(X,=1) > o

4. (Xp)nso IIGed Bl

Let (X;,)ns0 be a Markov chain on the state
space S == {1, 2, -+, 23} with transition
probability given by
1 .
Pii+1 = Dii-1 =5 V2122
1
P12 =P123 =3
1
P231 = P2322 = 3
Then, which of the following statements are
true?
1. (X,)ns0 has a unique stationary
distribution.
2. (X)nso is irreducible.

3. P(Xy=1) — .
4. (X;)nso is recurrent.

A & (XY) FT Uh TYFd dea §, STel X F
39T §ea N(0, 1) § T et xeR & fow
E(Y | X =x)=x3%| a, FT Far # Sla-a
Ter 82

1. gEEYT (X, Y)=0.

2. Fgaa (X, Y) > 0.

3. Fgaae (X, Y) <0.

4. XTUT Y FTGAT g

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

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

27

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

109.

109.

110.

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

2. Corr (X,Y)>0.

3. Corr (X,Y)<0.

4. XandY are independent.

et 5 (V) v arefow afew ¥ @it

X TUT Y& 39Id e FA § a7 Iodeh Ared
0 JUT 1 YEIUT & Y YHHI: sfed gl ar,
et gfaeel & & -8 X dar Y i T@daar

Fr AT T §?

1. TEIEROT (X, Y) =0 gl

2. aX +by gamHATq: dfeqd g, wefr areafaw
a ddur b o fow, ATET 0 dUT WIROT a° + b?

& Gyl
3. P(X<0,Y<0)=Y.
4. g gEdfas s g t & favw

E[eitX+ iSY] - E[eilX] 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 0
and variance a” + b” for all real a and b.

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

4. E[e™*Y] = E[e"™] E[e""] for all real s and t.

A & X, X, X, , UB,0+1) & e
T Arefeesd gfded &1 I Xy < Xo) <
< Xy Xi, Xp, 0, X, & HIAT AT BT
fAfdse = & O P Pt 7 T Fla-F
e 82

1. 0% T v dgerad: waed gldadst

(X, X +1) T

2. 0% fau wa gdied gfdgds X,y +1 &
3. 0% fIIU U TFF: TAed wldesist

(Xay Xe) &l
4. 0% fav v gAed 9fded Xy o
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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.

28

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
Irefeoe T § ST Bin(1,p) & HTE0T
§ AT =001 F HT Hy:p = FTH
HA:pzzﬁQﬁHUTa?%IUWHUT

(p:{l uﬁ\'Z?:lXi>Cn%
0 AT

¢ W | ar, i s« A § Hla-8 Fder

&7

l.ﬁﬁnﬁm,
g &l

Z.Q@nﬁm,
gl &l

3. 3 n - o,
g &l

4.@@11—»00,
g &l

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

*=1;

then, which of the following statements are
true?

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

test
otherwise,

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

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

TleTor T Afed - W FERa
TleTor #r Afed ~ W e
weToT #r arfed 2w e

Wreror &1 Afed 1 W ifHaRa

112.

112.

113.

113.

gd R W AR s ¥ (0,0),(0,6),(6,0)
ST§T 6 >0, dren ST &1 5@ 9id R &
3TATY n &1 Teh Gidedl Arefeosdhd: a1 Srdr
gl ufdes & (X, Y):i=12-,n} @
FI HQCITIT-T Xy = max(Xy, Xp, -+, Xp) ug
Yoy = max(¥y, Yy, -, %) fAfdse #@  go
o sual § ¥ FiT-3 T 2
L Xy T Y T ©
2. 0 %1 STaaR HeTAAT Mooy § T
3. 6 T 3TAdH THTAAT 3Tehelol &

max; <<, (X; + ;)
4. 0 & 3TAdH GHTIAAT 3Tehelol &

max{X ), Yo}

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;,Y,, -+, Y,), which of the following
statements are true?

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

2 MLEof@isW

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

A & Xy, -, X, TqAAA: T FAATHATI:
gfed Iefedsd W § N(u,1) Scd & IqrY|
AT T pel0,00)| AW &6 4, u FT 3Tadd
gaTfaar dera gl dl, e duEr 7 &
HlA-A TE 82

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

2. u & QT IFAT )

3. 4% fow X, gaeqd gl

4. popr AfAAER Rt 4 Bl

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

2. f1is unbiased for .

3. X,, is sufficient for .

4. [ is a consistent estimator of p.

AT & X=X, X, X3, X,)' T 4 x1
Irefeed diewr & afd X~-N, (O, 3) &, Sfef
1. ppp

o

pp 1 p
pp p 1

geATcas Afaa g1 o, & syt §# 9

PlT-T TET g2

1. XX, XoXo TUT XX, & deod FaAuTaHeT &

2 (X1-X7)?
T (X1-X3)?

3. {(X; — X3)%* + (X, — X,)?}-

(X1-X7)?
4. (X3—X4)?

~

1,1
1
2(1-p)

2
~X2-

~

1,1

Let X = (Xy,X;,X5,X,)' be4 x1 random
vector such that X~N, (O, X) where
1 ppop

s=(P 1 P p
p p 1 p
pp p 1

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

1. X X,, XyX5and X3X, have identical
distribution.

(X1—X,)?
(X1-X3)?
3. {(X1 — X3)* + (X; — X,)*}
(X1—X,)?
(X3—X4)?

~r11-
1
2(1-p)

2
~X2-

~F1‘1.

A 6 X TF 4 x 1 AETSF AEA &, TFHR
YHTHT §¢o, ATEY p U 9R9ed 3egg =
F gy A F oL AP0 A §
A=621,=3 1,=2d0 1,=1 | A« &
Y, Y, Vs, Y, IR HEY Hewh gl e Fe A
q HlI-8 el g?
1. 9UH &1 gchi ¥ Aiedd faaror &1 gfaerd
95% & A Tl
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2. A AT gl ¥ Aegd faa”oT &
gfaerd 95% & 3ifa gl

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

4. Y, Y, Y, Y, & e TIUTHATT &1

Let X be a 4x1 random vector with

Multivariate normal distribution with mean u

and dispersion matrix X. Suppose, the

eigenvalues of X are 1, =6,1, =3, 13 =

2, A4, =1. Let Y;,Y,,Y;,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. 11,Y,,Y;,Y, are independent

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

Aas &F Yy, YyeY, defRed W O, @@
AT ATET 9 & @Al AR (Ye, Yoo, Ya),
H JEOT-HggExor d@fer vear g o v
Foshdt & Tl fapoll sra@a ¢ & FAW ¢
Jor mefr 3afgeoft 3g9ad d & TIA § |
A F 0 # Svean W@e 3AfRAd
3TheleT T, § dUT ¢ & WUROT qAdd a7
HFAST T, & o o=t & & sl9-9 @&
X
LT = =YL, Y, =T,
2. T,=nY dur T, =
Aarey 78
3. Yy, Yo Yndh &F-8F (n - 1) IW@ha:
TIAT Belel §, Tcdeh YT TR &
ary|
4. Y1, Ya, Yy & -8 (n - 2) YW
AT Wh Belel §, Tl Yo Fem
& Y|

LY, -V S Yys @l

Let Yy, 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



117.

117.

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

1.17= %Z?=1Yi =Ts.

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 Yy, Y,,---,Yeach
with zero expectation.

g AT 4 & @3l H FEIlead Th  2°
JINT F ®RE Fy, By, F, dAT F, F@FEAfAd §,
gde @ T W, ST 09U 19 REET
@s 3diafsear fAetaq gl

Block I Block I
FI F3 E? F-I FI F.’ E% F-t
0000 00 0 1
o1 1.0 0 1 1 1
1 0 1 1 1 0 1 0
1 1 0 1 1 1 0 0

Block 1T 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 0
1 1 1 1 1 1 1 0

a, e YA A T HIA-T TET 82

1. GhRd 9HTT § FiF,Fs, FiFoF,, FiF.
2. A THIT § FiFoFs, FoFsFy, FiFa.
3. 3ifdrheT Teg Bl

4. 3fAFHeT IS B

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:

30
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Block I Block IT
F, F, Iy F, F, F, I; F,
0 0 0 0 0 0 0 1
0 1 1 0 0 1 1 1
1 0 1 1 1 0 1 O
1 1 0 1 1 1 0 O

Block TIT Block IV
F, F, F; F, F, F, F; F,

0O 0 1 0 0 0 1 1
0O 1 0 O 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?

1. The confounded effects are F;F,F3,
FiF:F4, FsF,.

2. The confounded effects are F1F,Fs,
F.FsF4, FiFs.

3. The design is connected.

4. The design is disconnected.

T GRIAT €T TN SHEAT Uy, Uy, -+,
Uy & RETa € awr s U, reafdd

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

Y =3, @ ¥ =—3Lv; & e &

YAEAT & HY HAT n > 1H gfaged

AT & AT 7 WS & A fFerer

ST &, aRoT WRASATT py oo, py; 0<pi <

1,i=1,2,--Naam X, p, =1 F @Yl

aRefa X B T = 23, V/pi, o et

gfdeel 1 shreal W faeqga &1, e

FUAT H T PlA-9 TET 87

1. ¥ & 30T 3Mhetst § T |

2. Y T AHAT 3MTeholot & T |

3. afr i i=1,2, - NF T p &
AT F Y § A T HORT G B

4, T & GEIOT T IATHAT 3Tehorol &
e (B 1)

nn-1) i
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119.
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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 = %ZiES Y;/p;, 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
i,i=1,2, -, N.
4. An unbiased estimator of the variance of T
is —— Yies (2 - T)2
LES Di .

n(n-1)

S0 e Ry 7 cxafeya far = §, s
¥ & A ges afafSea &

®-
_@_

®

9Aeh T Cy, Cy, C; T TadTA: AT
HAAUFATA: Sl Igehrel § foretent deat
IRETIT &, ATET 1 & FTA| ar aF &1
Jrfaeifaar wela S(t) fer arar &

1. S(t)=e ¥ fort>0.
2.S(t)=(1-e Y?e " fort>0.
3.5(t)=(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
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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.SM)=(1-eH%e ", fort>0.

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

4. S)=(1-(1—-e H)e ", fort>0.

Th MM/l AR R o FEdr carat
gfhar 3eTHA 1t gfdder 8 dur Adrerrer it
WaTdishd: dfed ¢, 9fd IeH 6 e
AT & AT HAR H AGH DT JAT&T0T Srel
E)

1. U AT §eT § p.d.f.

(10)8x7e—10X

f(x)={ - forx >0 ¥ gy
0

otherwise.
2. U §cod Belel ol
_{1-(0.8)e™?* forx>0
FG) {0 otherwise
1T &l
3. #Areg 4 fAae g
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.

8.,.7,—10x
Q07x"e” ™ forx >0

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

Fx) = {1 —(0.8)e™%* forx >.O
0 otherwise.
3. has mean 4 minutes.
4. has mean 24 minutes.
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[ FOR ROUGH WORK ]




