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"I \PART 'A’

N S8l & AR Th & dfdd & g, oifehet
el 98 drT arr AdlT H AdT @ar Bl
gIE & THI FIH T 96 & AR B
ORIT Ga8 B 98 & FAFA I usd
Hler-ar sy eafcar Serem ST dhar g7
1. g8 oI g1 T A W g
2. G 99 95 T A @ B
3. GO OICT AT T d31 §geT ag H
Wl Bl
4, Y I g1 T HebleT HSTl
6ol & HEH & qF A B

The houses of three sisters lie in the same
row, but the middle sister does not live in the
middle house. In the morning, the shadow of
the eldest sister’s house falls on the youngest
sister’s house. What can be concluded for
sure?
1. The youngest sister lives in the middle.
2. The eldest sister lives in the middle.
3. Either the youngest or the eldest
sister lives in the middle.
4. The youngest sister’s house lies on the east
of the middle sister’s house.

T Afgel FRXTA Y I I Teerr
el APerdl § dAT T 350 T e H
qATd 3k I ®9Y 2Y JAT 2 X U SO
§ 9% g7 TR ¥ e g AfRgen
TGIEERT el fAdheld &, a8 &

1. ¥ 48.24 2. T4 28.64

3. 93 32.14 4. T 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and is left with Rs. 2Y
and 2 X paise. The amount she started with is
1. Rs. 48.24 2. Rs. 28.64
3. Rs. 32.14 4. Rs. 23.42

Ush W@ 100008 A & Gfasr @ 1.5
X % dieT &, Teh TAAST P Yl aar gl
TAGR @iasr ¥ 80% dfer 38 ot Reprerar

g1 fhdel TaA/afafesT dlem aA/ar AT g7
1. 80 2. 12
3. 120 4. 150

A mine supplies 10000 tons of copper ore,
containing an average of 1.5 wt% copper, to a
smelter every day. The smelter extracts 80%
of the copper from the ore on the same day.
What is the production of copper in tons/day?
1. 80 2. 12

3. 120 4. 150

ﬁfﬁr—fraq‘fﬁgéméaraﬁraﬁﬁaﬁrﬁaﬁw
Fr g I gl e a¥ 7 gfawa dear
A Tl

50

Metric ton

I T T I I
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004

Wheat production of a country over a number
of years is shown. Which year recorded
highest percent reduction in production over
the previous year?

35

Metric ton
8]
o

T T T T T
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004
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A I HH F 39T IAHT HIA-TT FEM?

AN
1. ' 2.
O ]
3, l 4,

A A

What is the next pattern in the given
sequence?

6@ 4
B

A A

Y07 &7 & GG & e doT Teh egfad

I HT AMAR F&TOT Al g1 STl & TE

e safdd i qoam A Ja F e o

afFd FFT & & Hla-ar Jafor HEm?

1. o o gACT/FITET F AL, &A1 &
farfasr & Fof gfr agaef

2. galeT ST & g, FAET Yg BN, W]
farfasr & #ofg gfr saRafda we

3. galcu/ded &1 #AT 3aRafda g,
wq fafas i wrohg gl s SR
4. et &1 wamaf g f@ifas & s g

alAt wed|

A person completely under sea water tracks

the Sun. Compared to an observer above

water, which of the following observations
would be made by the underwater observer?

1. Neither the time of sunrise or sunset
nor the angular span of the horizon
changes.

2. Sunrise is delayed, sunset is advanced, but
there is no change in the angular span of the
horizon.

3. Sunrise and sunset times remain unchanged,
but the angular span of the horizon shrinks.

4. The duration of the day and the angular
span of the horizon, both decrease.

dT gEas3t A B dUT C & d°a7 W fRaT
gfFd A A W 10% H, B WX 20% o
AT CR 10% &Y Bl &1 AUl C & TgeFd
U Hedl & Tioead 3 o gl a 1T gielm
¢ Safh B dur C & AJFd o9 Hedl &
TfSeard 38 5% @ @i g1 39 safed @
gl arell faere grfey a1 @mer & g7

1. 10% oTsT

2. 20% oISt

3. 10.66% oITsT

4. 6.66% oITST

A man sells three articles A, B, C and gains
10% on A, 20% on B and loses 10% on C. He
breaks even when combined selling prices of
A and C are considered, whereas he gains 5%
when combined selling prices of B and C are
considered. What is his net loss or gain on
the sale of all the articles?

1. 10% gain

2. 20% gain

3. 10.66% gain

4. 6.66% gain
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HAdE & &Fhd & e JErsat g
M (FAG AE & HUE) W FAAor
7 & gt T g1 8% AR W e
H O lT-AT HYT FAT g2
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1. gy & Tcdg HT AR 9T oG
JER T =i gl

2. THE STOER q IR A ATE & Fol &bl
FT VPR 7R 2 FA. I A g

3. TG STOER A oA T AAE & Fol &I
FT g9 FH IR 4T A, s a A9 §

4. HHZ STOER @ Faiftie aers Hr gr
TG SToEcR ¥ Haifteh a8 & 31feeh gl

Based on the distribution of surface area of
the Earth at different elevations and depths
(with reference to sea-level) shown in the
figure, which of the following is FALSE?

I~ -f---d--1--L-4-- sealevel

Depth/ Elevation (km)

Lo
N OO R NONRBRODO®
|

~“0 10 20 30 40 50 60 70 80 90 100
Cumulative % of surface area

1. Larger proportion of the surface of the
Earth is below sea-level

2. Of the surface area above sea-level, larger
proportion lies below 2 km elevation

3. Of the surface area below sea-level,
smaller proportion lies below 4 km depth

4. Distance from sea level to the maximum
depth is greater than that to the maximum
elevation

al a3 ATUTB & FHI-GU ATH &I &I
geifar I gl

Time

Distance

Ife 31eil &1 Jgerr-geell Y & S o T Faelr
A A Y I Al F A HlF-AT AH SATAT §?

=

Distance

Time

N

Distance

Time

w

Distance
w

Time

el

Distance

Time

Time-distance graph of two objects A and B
are shown.

Time

Distance



10.

10.

If the axes are interchanged, then the same
information is shown by

1.
A
[«1}
o
c
i
o
a
B
Time
2.
bt B
c
83
k7]
e A
Time
3.
3 A
c
2 B
2
Time
4,
S B
E A
]
=}
Time

JeT SFA H YAe H 30 dichelc &, S

AR Th ToddsT IET I @ gl Ir=Eare &
38 30 e §U W IERAT IS &1 Fedeh el
I R & e O gt 7 afeae §
38 @ ufd 9T U Aol SFT & & H
AT Bl A9 T U F IR & R 3Hh

gy FHdH fhde dieole I I
1. 0 2. 30
3. 25 4. 20

A chocolate salesman is travelling with 3
boxes with 30 chocolates in each box. During
his journey he encounters 30 toll booths.
Each toll booth inspector takes one chocolate
per box that contains chocolate(s), as tax.

11.

11.

12.

12.

What is the largest number of chocolates he
can be left with after passing through all toll
booths?

1.0 2. 30

3. 25 4. 20

T gyl 90 eeX g H 10 oM Ul
AT 81 Fel g &1 1/5" $0T U & §Ie
dg QAT T H ST §T I H AET & FAA
3R el e g1 sq @ & oo 9 gy

&I I &
1. 72:28
2. 28:72
3. 20:80
4. 30:70

A milkman adds 10 litres of water to 90 litres
of milk. After selling 1/5" of the total
quantity, he adds water equal to the quantity
he has sold. The proportion of water to milk
he sells now would be
1. 72:28

3. 20:80

2. 28:72
4. 30:70

& ARTEt & TRt F 3R B o
AMAThR &, Td TUH & HedReh A GE
& IWedReh IE H SNET gl 93 JHHR
qTel TF gd W T Sefd Bler I AR ¢
T FUet F ¥ AT FIT TE

1 93 TIfREe & o & 47+ AfUw g7
2. 93 AT & B ¥ 27 3+ g7 Bl
3. Gl AT # ga AT ITdT H gl
4. BIE AT A 93 ¥ 291 &9 &l

Two coconuts have spherical space inside

their kernels, with the first having an inner

diameter twice that of the other. The larger

one is half filled with liquid, while the smaller

is completely filled. Which of the following

statements is correct?

1. The larger coconut contains 4 times the
liquid in the smaller one.

2. The larger coconut contains twice the
liquid in the smaller one.

3. The coconuts contain equal volumes of
liquid.

4. The smaller coconut contains twice the
liquid in the larger one.



Density (kg m3)

=

13. AT Tl & O Sia-ar AS gt & TURY
1000 1002 1004

sfier &Y gafar &2 (31aTa Sta i FeaTer 511 T |
arfaRierdr &)
10 —
1. Density (kg m3)
1000 1002 1004 20 |
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a
E
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0 I | [ 0 T T i
B E
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14. ©s g, gar 1 [{uda er I 39 Rer
a. Density (kg m3) .
000 1002 - Fr dTeh H IgT g1 TP HROT g foh
RER ‘ | 1. gaT 38 39 ReR &1 AfeddA Aretelar
= EHAT T H TEIAT Ll gl
£ 10]- 2. &1 39 WY RGN & 78 HT e
e GED qg”m—c?r ¢ T 39 R &t
20 ;@FT H TEET 8T gl
3. gar &1 Juda fem & gEeIT: ger
gRATT gl & 38 gk O HTaRoT
Herar gl
13. Which of the following graphs represents a 4, gaT  Fafa Rer F g & ety sed
stable fresh water lake?(i.e., no vertical . L .
motion of water) Y FRIAR TF el g o # Feq

FIAT gl



14. A tiger usually stalks its prey from a direction

15.

15.

16.

16.

that is upwind of the prey. The reason for this

is

1. the wind aids its final burst for killing the
prey

2. the wind carries the scent of the prey to the
tiger and helps the tiger locate the prey easily

3. the upwind area usually has denser vege-
tation and better camouflage

4. the upwind location aids the tiger by
not letting its smell reach the prey

T bl <R (HAR) & 1w afda &
fafeRor grar &1 3mus dawia & e &
0.1 mw erfFa &1 fafeReor grar &1 afg s
T & 100m & g W, 3N BT 3T F
1T H W 3T &, aF 3eh Y T IR &
qga dlell Foll (Ey) TAT AR BT W

qgaﬁmmﬁ(Ez)ﬁﬂﬁraamm
1. E;>>E,

2. E;>>E,

3. E1=E,, S U S & ToU IR §
4. & I SRR S TAAT & B

AT AT &1

A cellphone tower radiates 1W power while
the handset transmitter radiates 0.1 mwW
power. The correct comparison of the
radiation energy received by your head from a
tower 100m away (E;) and that from a
handset held to your ear (E,) is

1. E;>>E,

2. E2 >> El

3. E; = E, for communication to be established
4. insufficient data even for a rough comparison

T f&Er @1 quelr 5 AL g1 RS v
arE 1 G gl I8 FRYer 9elr 38T W2
T gfd d. dr afd @ gAdr g1 e
39l 38T & AR forg a1fd & Fordr gdid

g g7
1. 1 mm/s 2. 5mm/s
3. 6 mm/s 4. 10 mm/s

The pitch of a spring is 5 mm. The diameter
of the spring is 1 cm. The spring spins about
its axis with a speed of 2 rotations/s. The

17.

17.

18.

18.

19.

spring appears to be moving parallel to its
axis with a speed of
1. 1 mm/s
3. 6 mm/s

2. 5mm/s
4, 10 mm/s

T B & IEN 18 x 24 gl 37 TH &Y
qANHR TGl P FhAdH HEAT fheer grefr
a8 & @qol w7 Rl o erser @ A

TSI SohT ST Th?
1. 6 2. 24
3. 8 4. 12

The dimensions of a floor are 18 x 24. What
is the smallest number of identical square tiles
that will pave the entire floor without the need
to break any tile?

1.6 2. 24
3.8 4. 12

T gRfEAfaH dafas ddr &1 fRa
ISTEY arel &7 H 3elehl 3MTETET T 3HefHTeT
@M & fAT 30 Al & 9hg HT 3 Hr
TReaAl A UH-UH Hioh! gl &l &l TH
gealg 91 g Y 40 ddl &Y 93 oidT g,
IR urar & &6 39 & @ g At v A 7
Hioer &l g1 SIART & YR G dldr &

AT SIS fhcelr IR Srefr?
1. 70 2. 150
3. 160 4. 100

To determine the number of parrots in a
sparse population, an ecologist captures 30
parrots and puts rings around their necks and
releases them. After a week he captures 40
parrots and finds that 8 of them have rings on
their necks. What approximately is the parrot

population?
1. 70 2. 150
3. 160 4. 100

T I Jod F UG F HEY f9eq A 3HB
A & AHfaH et & el @it & St
T §l R & guld orifed & qur Begs
& &lFthell T 3T TAT?



19.

20.

20.

-1
2

1. 21
2

2.
3. m—1/2 4. 2mr—1/4

The mid-point of the arc of a semicircle is
connected by two straight lines to the ends of
the diameter as shown. What is the ratio of
the shaded area to the area of the triangle?

-1
2

1.2-1 2.
2
3. m—1/2 4. 2mr—1/4

Ster arerme’ 7 g8y Sl STof gaeatd

3cafes AT # g9y @, 3 drerrer A

AGT $I JEET HF IR Sy §, forgenr

HROT §

1. gAY (STel deiedic) T &l AT
Tels & Jel a0 Jgael & Aehell ¢

2. F3a dTell gAY (STef JeAedfd) Iheil &
gol Jiiferaotel 1 ase X gl

3. gAY S So JoEdfd ASTadl &
fow gafea 3meR =@ g

4. gAY (ST TeIeqfd) drell # Siediel
qerd oisdr &

Why is there low fish population in lakes that
have large hyacinth growth?
1. Hyacinth prevents sunlight from
reaching the depths of the lake.
2. Decaying matter from hyacinth consumes
dissolved oxygen in copious amounts.
3. Hyacinth is not a suitable food for fishes.
4. Hyacinth releases toxins in the water.

HT7 \PART 'B'

21.

22.

ST Al & FHead W faam:
X = {(x,)): x,,€{0,1}, neN} Tq&UT

Y = {(x,)eX: Fcaftehd: aRfAd: qgel n F
T x, =18}
ar

1. X 90 &, Y aRkfAa gl
2. X 39707 &, Y 0T g
3. X T §, Y AT
4. X 3[OHT &, Y 30T gl

. Consider the sets of sequences

X = {(x,): x,€{0,1},neN} and

Y = {(x,)€eX: x, = 1 for at most finitely many n}.
Then

1. X is countable, Y is finite.

2. X is uncountable, Y is countable.

3. X is countable, Y is countable.

4. X is uncountable, Y is uncountable.

3 -1 0
.341?&3(-1 2 —1)

0 -1 3

1. gelcAs-fAfRea &1

2. ITRUTCcHS-ARET §, R Uellcash-ARET
e |

3. RUTlcA®-ARTT Bl

4. 1 A HUNMcAS-ATRTT §, o GedlcHR
fafRaa|

The matrix

3 -1 0
<—1 2 —1) is
0 -1 3

1. positive definite.

2. non-negative definite but not positive
definite.

3. negative definite.

4. neither negative definite nor positive
definite.
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23. A & f:R?2 > R?, f(x,y) = (x2,y% + sin x) 26. FFRo-RTTEMF F(0O)=0 | T x & T
¥ R arar &1 ar (x,y) W f & 30 & |Z—£(x)|35%léﬂsﬂﬁwéq?q§ﬂm%
ey fear = f@s waiaRoT: & f(D)

1. (Cj;‘x 2‘;) 1. (56) H ¥l
) 2. [-5,5] & gl
2 (2 O ‘
' <2y cos x 3. (=0, —5) U (5,0) H gl
3 (Zy cos x 4. [-4,4] & Bl
" \2x 0
" (Zx 2y 26. f:R - Rissuch that f(0) = 0and
0 cosx |% (x)l < 5 forall x . We can conclude that
23. Let f: R? —» R? be given by {_(12556';
f(x,y) = (x%,y% + sinx). 2 [_'5 5].
Then the derivative of f at (x,y) is the linear 3 (_o; Z5) U (5, )
transformation given by A [—4 '4] T
1 ( 2x 0 ) 5 (Zx 0 ) ' T
' 2 "\2 -
;Osx Y zy CZSX 27. R*% e 3uEHad # @ HiA-A1 R* H7
y cosx X y
3 (2x 0 ) 4 ( 0 cos x) FTER &2

Bl = {(1' 0' 0' 0)' (1' 1' 0' 0), (L 1! 1; 0), (1! 1; 1: 1)}

B, ={(1,0,0,0),(1,2,0,0),(1,2,3,0),(1,2,3,4)}

24. T FEF fiR? >R, fry) =2y § IR B, = {(1.2,0,0).(0,0.1,1),(2,1,0,0), (5.5,0, 0)}

¢l AW R v=(1L2)TWMa=(aya) RPFa 1. B, @1 B,, W B; Al
3999 gl a W f a1 v feem & -
g A v TR H 2. B, B, dUTB; |
3dehelelol & ) .
1. a; + 2a, 2. a; +2a4 3. B, ¥ By, G B, T |
3.‘12—2+0L1 4.%+a2 4. | By
] ) ] 27. Which of the following subsets of R* is a basis
24. A function f: R? - R is defined by of R%?
f6y) =xy. Lety = (1,2) and a = (a;, az) B, = {(1,0,0,0),(1,1,0,0,(1,1,1,0),(1,1,1,1)}
be two elements of R2. The directional B
derivative of f in the direction of v at a is: B, =1{(1,0,0,0),(1,2,0,0),(1,2,3,0),(1,2,3,4)}
1. a; + 2a, 2. a, +2a, B; ={(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}
3_ % + al 4. % + a2 1. Bl and Bz bUt not Bg
2. Bl’ Bz and 33
25. | 3. By and B3 but not B,
lim — Z j® sEHAAE: 4. Only B,
n-on =
}:
14 2. 16 28. & &
3.1 4.8 a b c
25. D, = det (x y z) aar
2n-1
1 p q r
lim — Z j3 equals —x @ -py
noen =0 D2=det<y —-b q)%l?ﬁ
1.4 2. 16 z —c r
3.1 4, 8 1. D;=D, 2. D1=2D,

3. D,=—D, 4. 2D,=D,



28.

29.

29.

30.

30.

Let
a b c
D, = det (x y z) and
P q T
-x a -p
D,=det|l y -b q > Then
zZ —Cc T
1. D;=D, 2. D;=2D,
3. D;=—-D, 4. 2D;=D,
_(cosfB sin@ Lo, 2m
S A_(—sinG cosG)’aET =%

g, W | ar 42° 5@ gAW &

1 A
2.1

( cos 1360
—sin 1360

a (2 (1))

Consider the matrix

sin 139)
cos 136

4= (500 cono)

Then A2°1> equals
1. A
2. 1

( cos 1360
—sin136

4, (_01 (1))

A f&F ) T nx n 3egg F RAfEse w1 §,
Sradhr m@eft yfafSear 18 aar a8 & B s

2
 where § ===
31

sin 139)
cos 1360

0 0 J
(3n) x (3n) 3TcTg %sﬁB:(O Ji 0) pi
J 0 0

fear Srar g1 @ BH ;e &

1. 2n
3.2

2.3n-1
4, 3

Let J denote the matrix of order n x n with all
entries 1 and let B be a (3n) X (3n) matrix

0 0 J
givenby B = <0 ] 0)
J 0 0

11

31.

31.

32.

32,

Then the rank of B is
1. 2n
3.2

2.3n—1
4. 3

RA RAF & Heledl & e THeadl # 4
HIA-AT R I TH A FATE g7

S; = {fllim,_3 f(x) = 0}

5 ={o|lm9) = 1}

S, ={h|}(i_rgh(x)$rm%}

AT S,.

ATS,.

. S5, dUS;, R S, el |
. gy At gfeer gAfETT £l

A wonoe

Which of the following sets of functions from R
to R is a vector space over R?

Sy = {fIlim,3 f(x) = 0}
2= (o] lim 90 = 1}
Sy = {h| }Cl_r}; h(x)exists}
1. Only S,

2. Only S,

3. §; and S5 but not S,
4. All the three are vector spaces

A & A TS nxm 3egg B, GEH &
gfafSe +1,-1 Irog afe & T@H & S-S
TF +1dU Teh-1 gl &7 I8 sy e

THhd g &

1. A& &Y <n-—1
2. A FT P =m
3. n<m

4. n—1<m

Let A be an n X m matrix with each entry equal
to +1,—1 or 0 such that every column has
exactly one +1 and exactly one —1. We can
conclude that

Rank A <n-1

Rank A =m

nsm

n—1<m

el N =



33.

34.

34.

35.

Sofr

2.

n=1

1 fFERer B §

1.0 2.
3.1 4, 2

The radius of convergence of the series

[
N:‘»

= O

o
2

2.
4,

w

A o AIFAY FHAST A |z =3/2Fed C &

S e e &/ g1 a &1 98 A9 Sae Qv

J‘( z+1 + a )d —0
z2-3z+2 z-1 Z=

c

2. -1
4. =2

w e o

N

Let C be the circle |z| = 3/2 in the complex
plane that is oriented in the counter clockwise
direction. The value of a for which

J( z+1 + a )d —0
z2—-3z+2 z-1 Z=
C

;.

.1 2. -1
.2 4, =2

w

AR 6 £ TUT g §8 F Belel §, AT
gl zeC & AT g(2) 081 IR |f(2)| <

lg(2)| &, ar g frsey fsrera € &

1. 9 zeC & AT f(2) # 0.

2. fU& 3R Held gl

3. £(0) =0.

4. B CeC & AV f(2) = Cg(2) Bl

12

35.

36.

36.

37.

Suppose f and g are entire functions and
g(z) #0forall z € C. If |f(2)| < |g(2)|, then
we conclude that

1. f(z) # 0forall z € C.
2. f is a constant function.

3. f(0) =0.
4. forsome C € C, f(z) = Cg(2).

AT F f, 0<|z| <€ e> 09X TH grollAhS
Holel § S aixr Aofr

Z a,z™.

g_ﬁm ST gl g Y o I W &
Hmz—»Olf(Z)l = oo,

&H sy Adrer ada & 6

1. I n>2F T a_, #0dUa_, =08l

2.9 N21% AT ay#0adwm @i n>N
& T a_, =08l

3.9 n>1 % AT a_, =08l

4. W n>1% AT a_, 20 &l

Let f be a holomorphic function on 0 < |z]| <
€, € > 0 given by a convergent Laurent series

o)

Z a,z™.

n=-—oo

Given also that
limz—>0|f(z)| = 0o,

We can conclude that

l.a,;+0anda_, =0foralln =2

2. a_y #0forsome N >1anda_, = 0 for
alln >N

3.a_,=0foralln>1

4. a_, #0foralln>1

ST T n > 1% R S 0, ATt
(n—1!=—-1 (modn) &, &7 sy [eprer
"hd § &

1. n=pkITgTp 3T 8, k> 1.

2. n = pq QT p IAT q AT HHTST B

3. n=pqr & p,q,r FeaT 35T §l

4. n = p SIgT p Th AT gl



37.

38.

38.

39.

39.

40.

Given a natural number n >1 such that
(n—1)!'=-1 (modn). We can conclude
that

1. n = p* where p is prime, k > 1.

2. n = pq Where p and q are distinct primes.

3. n = pqr where p, g, r are distinct primes.

4. n = p where p is a prime.

A F S, n TRl W HAIT HHAE P

Afése aar &, dur A, §H HHGAT @

39EHE ¢l T A @ Fla-ar @ 82

1. 0 Ts 9RTAT HAg #1 Hedea g, i
el 8l n>1 & fAT 5% Th 39EAE
el &

2. 35 nx=1% fov g aRfAT aqg 4, #
T& TG ¢

3. %% nx=1& fov & aRfAT aqg 4, #
T AT g

4. n>3 & fau #F o aRfAT el wog
S, T Ueh HAEThA AT ol

Let S, denote the permutation group on n

symbols and A, be the subgroup of even

permutations. Which of the following is true?

1. There exists a finite group which is not a
subgroup of S,, forany n > 1.

2. Every finite group is a subgroup of A4,, for
somen > 1.

3. Every finite group is a quotient of A4,, for
somen > 1.

4. No finite abelian group is a quotient of S,
forn > 3.

F, W, ST & 3rayal & v g & §,

YohHUINY 3 x 3 3TeYEl T HEAT FAT &2
1. 168. 2. 384.
3. 2% 4. 3.

What is the number of non-singular 3 x 3
matrices over IF,, the finite field with two
elements?
1. 168.

3. 2%

2. 384,
4, 3.

AL fh R” W G U fagd ey g1 ar
f§ig x,y € G JeT Fgard § I = & T

13

Fad 99 @RI AT ST FhaT §, ST G &
quieT: 37eX &1 Jodar galt i HEaqr §

1. |AF Tah|

2. S aRfATI

3. 31¥&d: 0|

4. 9RFAT, IUERT AT 0T & FohdT ¢

Let G be an open set in R™ Two points
X,y € G are said to be equivalent if they can
be joined by a continuous path completely lying
inside G. Number of equivalence classes is

1. only one.

2. at most finite.

3. at most countable.

4. can be finite, countable or uncountable.

41,

41,

A R (x(b), () ALAF. aF

dx
E——X'i'ty

Eztx—y

T FATUE HA &1 T (2, (6), 32 (1) AU
(e, (D), y, () @ &el § aur
(1) = %, (D), (1) — % (D)y, () &, % sq

AT &
1. —20. 2. 2.
3. —o. 4. @,

Let (x(¢t), y(t)) satisfy the system of ODEs

dx

E=—X+ty
vy _
dt—tx y

If (1 (8), y1 () and (x2(t), ¥, (¢)) are two
solutions and
D(t) = x1(O)y2(t) — x2()y1(8)
dd .
then — s equal to

1. —20. 2.

2.
3. —O. 4. ¢



42.

42,

43.

43.

44,

yD+ay D=1, y@)+py'(2)=2
& i g A gHET

x%y" —2xy' +2y =0, H UH AT & ¢

i

l.a=-1, f=2.

2. a=-1, f=-2.

3. a=-2, f=2.
2

4, a=-3, B =<

3

The boundary value problem

x2y" — 2xy' 4+ 2y = 0, subject to the boundary

conditions

yD+ay' (D=1, y2)+By'(2) =2
has a unique solution if

lL.a=-1, =2

2. a=-1, f =-2.

3. a=-2, =2

2

4, a=—3,ﬁ=§.

1. famEaR«+ x>0, y <0 & fow]
2. EEgecT x>0, y <0 & faw|

3. W& x>0, y> 0 F fav]

4. QEgecdT x <0, y >0 & |
9%u %u . .
e TV g2 =0 1
1. hyperbolic forx > 0, y < 0.

2. ellipticforx >0, y < 0.

3. hyperbolic forx > 0, y > 0.
4. ellipticforx <0, y > 0.

The PDE «x

A F u(x, t) IRTAS IRIAAT gHEEAT

ou  d%u
E—ﬁ, XE(O,l), t>0

u(x,0) = sin(mx); x €[0,1]
u(0,t) =u(l,t)=0,t >0

FT AT HIaT &, o u(x,niz):x € (0,1),
39 A g

1. e sin (mx). 2. e lsin(mx).

3. sin (mx). 4. sin(m~x).

44,

45.

45,

46.

46.

Let u(x, t) satisfy the initial boundary value
problem

ou 9%u

E_ﬁ' XE(O,l), t>0

u(x,0) = sin(mx); x € [0,1]

u(0,t) =u(1,t)=0,t >0

Then for x € (0,1), u (x, %) is equal to
1. e sin (mx). 2. e Lsin(mx).
3. sin (mx). 4, sin(m~1x).

adar B & AT, difeh

Xp+1 = AXp (3 - %) + Bx, (1 + J%)

n

1 g PR HJFWOT Va TF §, §

1. a=§,,8=%.
2. azé,ﬁzg
3. azg,ﬁzg.
4. a=%, ,8=%.

The values of @ and 8, such that
2
Xp+1 = AXp (3 — %”) + Bxy (1 + %)

has 3" order convergence to va, are

=3 =1
1. a=c, B—S.
1 3
2.0(—5,[3—5.
2 2
3.“—5,‘8—5.
1 3
4.0!—2,[?—;.
afe

2
Iy =j "% +2yy +yHdx, y(1) =1
1

Jur y(2) TS §, d WH §

x-1 x+

1l e 2. e**l,
3. el™, 4, e=*°1,

If

2
JIyl = f "% +2yy +y3dx, y(1) =1
1

and y(2) is arbitrary then the extremal is

1. e¥ 1, 2. eXt1
3 el 4., e7*1



47.

47.

48.

48.

Al T ¢ TATUT AT &
$(x) = f(x) + [ sin(x — )p(t) dt T,
ar ¢ zaw fear Srar §

L g0 = F)+ f ‘- 0f @
2 ¢ ()= £ - fo " 0f @t
390 =) - “cos(x - Of (e
4 () = fC0) - f sinGx — Of (Ot

Let ¢ satisfy

o(x) =f(x) + f sin(x — t)¢(t) dt.
0
Then ¢ is given by

1. M@=ﬂ@+£@—ﬂﬂmﬁ
2<N@=ﬂ@—£@—ﬂﬂmﬁ
3. M@=ﬂ@—jaﬂwﬁﬁ@m

0

. M@=ﬂm—jﬂMw4V®m
0

T AT foar a¥or v ayuifager dar )

THh &, e FHeoT
x = a(@ —sinf),y = a(1l + cosh), 0 <0 < 2m.
arel Ueh Tohol o 3R H gl dl odmeil Helel

3

1. ma®(1 + cos8)#? — mga(l + cosb)
2. ma®(1 — cosB)6? — mga(1l + cosb)
3. ma?(1 — cosB)6? + mga(1l + cosb)
4. ma®(1 + cosB)B? — mga(1 — cosb)

A bead slides without friction on a frictionless
wire in the shape of a cycloid with equation

x =a(0 —sinb), y = a(1 + cosh),

0<6 <2m.

Then the Lagrangian function is

1. ma?(1 + cosB)6? — mga(1 + cosh)

2. ma®(1 — cos0)6? — mga(1l + cosb)
3. ma?(1 — cos0)8? + mga(1l + cosb)
4. ma®(1 + cos8)8% — mga(1 — cosb)
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49.

49,

50.

50.

51.

oY 98§ sHY 1H 2 3 TUr 4 g0 IS
gl sy 2H 4drd I duw 2 g I gl
Irefeoehd: Teh AT AT STl & a7 el I
T ¥ UF Ig Aefoowd: g e g1 Il
g ot fAsherar §, dF 36T FT WIfdehdT &
f& srar 1 g arm

1.

WIN N|R
Nlr Wk

3.

There are two boxes. Box 1 contains 2 red balls
and 4 green balls. Box 2 contains 4 red balls
and 2 green balls. A box is selected at random
and a ball is chosen randomly from the selected
box. If the ball turns out to be red, what is the
probability that Box 1 had been selected?

1

1. 2.

3. 4.

wIiNn N
AlRr Wk

frely oft ar ettt AdurB & fav Hea
HEYUT F HleT-TT FHLAT HET 87

P2(AN BS) + P2(A N B) + P2(A°) > =
P?2(AnB®) + P?2(ANB) + P?(4A°) =
P2(A N BS) + P2(A N B) + P2(A°) = 1
P2(A N BS) + P2(A N B) + P2(A°) <=

wlRrw

o PF

Wl

For any two events A and B, which of the
following relations always holds?

1. P2(AnB%) + P?2(ANB) + P%2(A%) >
2. P2(ANnB%) + P2(ANB) + P%2(4%) =
3. P2(ANnB%)+P?(ANnB) + P2(49) =1

4. P2(ANB°) + P2(ANB) + P*(A°) <

WlRW| R

[

Aol foh Ueh geblel O aMMgeh, aTidl 4 Uid ©er arell
TGl hAT 4 IR JEHA #d g gl
9Td: 10:00 §of FeraT &1 A @ feam 2w & o
GERT Agh I 10:40 W 30AT &, o A
Iiehdr a1 & & 9T 10:30 & g IS IEH
3T & A



51.

52.

52.

53.

2. e7?

4, g71/2

NP DR

Suppose customers arrive in a shop according to
a Poisson process with rate 4 per hour. The shop
opens at 10:00 am. If it is given that the second
customer arrives at 10:40 am, what is the
probability that no customer arrived before
10:30 am?

1.

[uy

2. e7?

N|R B

3. 4, e~ 1/2

Aast & X, X, -, X, Tk Iefees 9faed §,
ST "eled Welel f(x) = 3x21g1)(x), ST&T
Lon(2) = {1 ¢ z € (0,1) ¥ g e &

0  3=gr
fSeTerr =T B
Y = min{Xy, X, -, X,,} T IRASAT Gca Felel
g(y) a1 g?

1 g) =3ny*" ().

2. g0 =1-QA-y)" len®.

3. 900 =QA—-¥)" Iy

4. g(y) =3ny* (1= y*)"" IO

Suppose X4, X5, -++, X, is a random sample from
a distribution with probability density

function f(x) = 3x%I(91)(x), where

00® ={g enerwise

What is the probability density function g(y) of
Y = min{Xy, X5, -, X, }?

1L g) =3ny*" o) ().

2.9 =1-QA-y>" In».

3900 =QA-y3" Iy

4. g(y) =3ny* (A —y> )" 1o ().

Xy, Xy, -+, X, EIAT: TS GAATHAGIT: sfed
N(6,1) Ao =W 8, S8 6 AT qulieh AT

o g, AT 0+, —2,-1,0,1,2,-} | T A

T PlT-Ar 9 &1 A¥had FATTIAT 3ol &2
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53.

54.

54,

1. X

2. qultes S X & fAeed# gl

3. X o1 quiieh $TeT (3eadd quiiteh < X)|
4. (Xy,X,, -, X,) T ATCTST|

X1,X5,++, X, are independent and identically

distributed N (8, 1) random variables, where 6

takes only integer values i.e.
Oef-+-,—2,-1,0,1,2, - }.

Which of the following is the maximum

likelihood estimator of 67

1. X

2. Integer closest to X

3. Integer part of X, (Largest integer < X)

4. median of (Xy,X5, -+, X;,)

EX)>0% @Y & THh Jefeosd =W X & AT,
faeRor @1 Aot p aRea & p = X qan,

E(X) ~
Gl 02, X & TOT gl AW & X, X, -, X,
Th GAHAET gAe o A 2 g oawr
37T faeRoT UTR p &, § IIod TAT gided
g Tg TEr St & & Hpp<5 S
Hi:p>5 & 9O&10T g |HIdT  3egard
qIUET 30 TR & H, Pl 3TEAHR B

1. afg XX, —2)? > C Bl

2. I J(X;—2)><C Bl
JxXi=%)*?
3. A ===—>C &l

W2
4 Ay 2oy

For a random variable X, with E(X) > 0, the
coefficient of variation p is defined as p = %
where o2 is the variance of X. Suppose
X1, X,,-++, X, are independent samples from a
normal population with mean 2 and unknown
coefficient of variation p. It is desired to test
Hy:p <5 against Hy:p > 5. The likelihood
ratio test is of the form: Reject H,, if

1. 2(X;—2)2>C.

2. J(X;—2)*<C.

3. M > C.
X-2

2xi-%)?

= <C.
X-2



55.

55.

56.

56.

(1, Y1), (%2, 72D, (%X, Y) 3TTRS g, X-5sq 3-'{"\%
U Y-aredidend: HY & e &7, e gt
B A Afod, o9 | A4 & ¢4 wfawsd
Y=a+pfx+e &7 & TRoH 'flj% g A
a,p & TYATH T Hehelsh §| ARG 3Mehst
geT Hiex W ¥R fohar S, ar

1. & SeeE, W f 6|

2. S, TG @

3. @dur g, ar Sgeld|

4. ¢, pA FIg i AT S|

=

D

(x1, 1), (x2,¥2), -+, (xn, y,) are data on X-
cultivable land in a district and Y-the area

actually under cultivation, both measured in
square feet. Let @ B be the least squares
estimates of a, 8 inthe model Y = a + fx + ¢,
where ¢ is the random error. If the data are
converted to square meters, then

1. @ may change but £ will not.

2. B may change but & will not.

3. both & and £ may change.

4. Neither & nor 8 will change.

A F yEoT & sy faewur & TS

gfasq #, @l @egl & Aed & et @

ARTheT 0% (AT & Talr Yator §AeT &8 &)1

ar A F- 9detor gfaeds &1 A, At

HI FATATT & &I & AT,

1. 3T Sy & FuURa a8 fFar &
GhT|

2. 3aReRT T

3.0 gl

4. 18l

Suppose in a one-way analysis of variance

model, the sum of squares of all the group

means is 0 (Assume that all the observations are

not same). Then the value of the usual F- test

statistic for testing the equality of means

1. cannot be determined from the above
information.

2. is undefined.

3. is0.

4. is 1.
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57.

57.

58.

58.

AT & (X, Xy, -, X,) T TETeod AU §,
ALY p U UA-ARETd aREur degg T

& @Yl d YA HET "ch @ 0N Fiew
(l1)12;“.;lp))

1. Y & gt 3 AeeTOes Al &1 g gl

2. Y & geAdH RIS AT & A
JifFrereTor afeer gl

3. ¥ & 3Taad AfFeTor AT & 9 d
JifFrereTor afeer gl

4. Y7 & @sl AfAeTor A T A B

Let (X;,Xo,+,X,) be a random vector with
mean p and a positive definite dispersion

matrix 2. Then the coefficient vector
(13,13, -, 1,) of the first principal component

14
Z lin' is
i=1

1. the vector of all the eigenvalues of ..

2. the eigenvector corresponding to the smallest
eigenvalue of ..

3. the eigenvector corresponding to the largest
eigenvalue of ..

4. the vector of all the eigenvalues of >

AT n F Th W JReosd gfager (fear
YAEAYT %) AT N(=7) & wh aRfAd
gARE & AFem ST g1 ST ifdehar &r
¢ & ot gAfe s ufaed & wifder §
W T GATSE gahrs gfded 7 anffier et &2

nn-1) n(N-n)

" N(N-1) " N(N-1)
3. (n-1)(N-n+1) 4. n
N(N-1) N

A simple random sample (without replacement)
of size n is drawn from a finite population of
size N(= 7). What is the probability that the 4™
population unit is included in the sample but the
6" population unit is not included in the
sample?



59.

59.

60.

60.

1 n(n-1) n(N-n)

" N(N-1) " N(N-1)
n-1)(N-n+1) n
ALEZA S L 4. 2
N(N-1) N

(v,b,7,k,2) Th HJfd AT @S HiFehoda
(BIBD) & #HIa& wrad gl & (v,b, 1k, 1) &

q HiF-91 BIBD & Urdel & Tohd 87
1. (w,b,7r k1) = (44,33,9,12,3)

2. (v,b,1,k,2) = (17,45,8,3,1)

3. (v,b,1,k,2) = (35,35,17,17,9)

4. (v,b,r,k,2) = (16,24,9,6,3)

(v,b,1,k,A) are the standard parameters of a
balanced incomplete block design (BIBD).
Which of the following (v,b,r,k,A) can be
parameters of a BIBD?

1. (v,b,r,k,A) = (44,33,9,12,3)

2. (v,b,1,k,2) = (17,45,8,3,1)

3. (w,b,1,k,2) = (35,35,17,17,9)

4. (v,b, 1k, 1) = (16,24,9,6,3)

3T Ifd A J4r |ar aAfd p, u> 1 & 4y,
& Th M/M/1FHdR R faar| AT 5 & gl
Frs o IMES IF F FIEX LT AT, SHIT FA
gl &2

e 5A_pe~5H
u—-21

2. g7 _g5u

3. e+ (1—e5%) e‘Zﬂ

5

e

4, e SH 4+ (1—eH)

-5
51
Consider an M/M/1 Queue with arrival rate A
and service rate p with p> A. What is the
probability that no customer exited the system
before time 5?

pe 54_e~5H

u—-21

2. e _ 5K

—52 s et
3. e +(1 e ) p

5

e

-5
A

4. e SH 4+ (1 —e ¥ -

18

HIT \PART 'C'

61.

61.

62.

62.

63.

A & A TE nxn GO ITTE B,
gdias gfafSeal & @yl A fF B =47, A
& aRad & fAfdse tar 1 @ meggt &

T PIF-TT TIrcHb-ARTT 82
1. A+B 2. A1+ B
3. AB 4. ABA

Let A be a n X n non-singular matrix with real
entries. Let B = AT denote the transpose of A.
Which of the following matrices are positive
definite?

1. A+B 2. A7+ B

3. AB 4, ABA

AT & s €(0,1) @ @ ® T H# @
HlA-8 HE &l

1. vmeN, 3neNs.t. s>m/n

2. YmeN, 3 neNs.t. s<m/n

3. YmeN, 3neNs.t. s=m/n

4. YvmeN, 3neNs.t. s=m+n

Let s €(0,1). Then decide which of the
following are true.

1. vmeN, 3neNs.t. s>m/n

2. VmeN, 3 neNs.t. s<m/n

3. VmeN, 3neNs.t. s=m/n

4. vmeN, 3neNs.t. s=m+n

A & f,(0) = (=07, xe[0,1]. & TT I

5 o & & Fla-a & &

1. f, & U fagen AHART 3ugha &I 3feccd
J

2. f, ®1 #1$ fHger HPEN surgHA ¢ B

3. f, wad foger: fraRa gar g

A. f, 1 Sh-8reh U Tager: A 3uTHA &



63.

64.

64.

65.

Let f,(x) =(—x)", x€[0,1]. Then decide

which of the following are true.

1. there exists a pointwise convergent
subsequence of f,,.

2. f, has no pointwise convergent subsequence.

3. fn converges pointwise everywhere.

4. f, has exactly one pointwise convergent
subsequence.

ol f(x) = sin(x) sin (%),xe(o,l) F fou
T & & Fla-d a8 &
1. lim f(x) = llmf(x)

x-0

2. lim f(x) < llmf(x)

x-0

3. limf(x) = 1

x—0

4, lIimf(x)= 0
x-0

Which of the following are true for the function

f(x) = sin(x) sin G) ,x€(0,1)?
1. lim f(x) = llm f(x)

x—0

2. lim f(x) < hmf(x)

x—>0

3. limf(x)=1

x-0

4, Iimf(x)= 0
x—-0

Wm%xe(—n,n)ﬁﬁ'@ﬁmﬁﬁ
FiA-Or A0 vhmaET AfAERT B §2
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65.

66.

66.

67.

Z (x + n)n)

Find out which of the following series converge
uniformly for x € (—m, 7).

e—nlxl
LY
n=1
sin(xn
) Z (5)
n
n=1
o n
X
3, Z(E)
n=1

1
4., _
nz::l((x+n)n)2
TT Y & A Feal H & Hla-d, (0,1) W
THEHAT: dd &l

1. f(x) = e*

2. f(x)=x

3. f(x) =tan (”Z—X)
4. f(x) = sin(x)

Decide which of the following functions are
uniformly continuous on (0, 1).

1 f(x) = e*
2. f(x) = x

3. f(x) =tan (%)
4. f(x) = sin(x)

A & y,(x) 39 BT 1 Afese aar § o
IfE xeA & A 1, TAT 3727 0|

200

flx) = Z%X[Orﬁ](x)’ xe[0,1].
9 faamrt| ar [0,1] W f(x)

1. QAW FATHTAT g

2. NI FATHAAT B

3. TU& Hdd Held gl

4. TS UHIEST Held gl



67.

68.

68.

69.

Let y4(x) denote the function which is 1 if xeA
and 0 otherwise. Consider

200
1
FeY= ) @), xeld1]
Then f(x) is

1. Riemann integrable on [0,1].

2. Lebesgue integrable on [0,1].

3. is a continuous function on [0,1].
4. is a monotone function on [0,1].

R2 9T T Faled f(x,y) & & 30fA+
37ddolol &

2 (x,y) =2, Z—i(x.y) =y

ar

1. f& fip-3rasherar GaT Tl feemait & g

2. f T Th 3raehersl el faigsit @ &l

3. f &1 AT feer (1,1) & AT T9F Th
ferep-3raeherst &1

4. fF P Ch-3aehersl TaT fhalr off feem
A e

A function f(x,y) on R? has the following

partial derivatives

of —,2 Of — 2
ax(ny)_x ) ay(x;Y)— y .

Then

1. f has directional derivatives in all directions
everywhere.

2. f has a derivative at all points.

3. f has directional derivative only along the
direction (1,1) everywhere.

4. f does not have directional derivatives in
any direction everywhere.

Ao R R W d,, d, [T glis &

n n 1/2
di(x,y) =Z|xi—yil, d, (x,y) = (lei—de) .
i=1 i=1

TN FPRTHITFT-TTR W®

Th gl gl
dq(x,y)+ da(x,y)

1 dGy) = 1+dq (x,y)+ d2(x,y)
2. d(x:}’) = d1(x:}’) _dz(x:Y)
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69.

70.

70.

71.

3' d(x,}’) = dl(x!y) + dZ(x!y)
4. d(x,y) = e™d;(x,y) + e "d,(x,y)

Let d,, d, be the following metrics on R™.

n n
by =Y =yl dp (o) = (Zm —yl-|2>
i=1 i=1

Then decide which of the following is a metric

on R™.
_dy(ey)+ da(xy)
1. d(x;Y) - 1+d41(x,y)+ do(x,y)

2. d(x,y) = di(x,y) —dy(x,y)
3.d(x,y) = di(x,y) + dy(x,y)
4. d(x,y) = e"di(x,y) + e "d,y(x,y)

1/2

A 5 4, R? &1 @F 3qHHTIY &
A= {(y): G+ 1D*+y* <13 U )y =

asin Iy x>0.

o
1. AGSg gl
2. AGed gl
3. Auy-gefad gl
4. AUREE gl

Let A be the following subset of R?:
A= {(x,y):(x+1D*+y2<1}u
{(x,y):y = xsini,x > 0}.

Then

1. Ais connected

2. A is compact

3. A'is path connected

4. A is bounded

A o

% = {C_l = (@k=1 * areC, Sl]:plakl = llalle < 00}
1/2

- {c_z = (@i ¢ akeC: (D [acl?) = lall, < oo}

Ush AR T: £%° > 2 & 39 YeR IRATNT
N Ta= {al,%,?,...}

T wuar F T Fa-ar T &2

1. T U Gad @+ AT

2. £ @ 2 W T 3oIeehd; AT Hr gl
3. T~lar A’¥dcd & JUT 98 Tad gl

4. T UHEHATAT: Hdd gl



71.

1/2
f2={g=(ak>k21: aet: () laul?) s||@||2<oo} 7.

72.

72.

73.

Let

£ = {a = @1 * axeC supla] = gl < o}

Defineamap T : £* - ¢#2as
42 33
. L 2 ' 3 ' l". . .
Which of the following statements is true?
1. T is a continuous linear map
2. T maps £ onto £2
3. T~ exists and is continuous
4. T is uniformly continuous

Ta= {a

A & A=[aij](’$ nxnwgmﬁ?

sl ij & U q; s quiis g1 AW &

AB =1, B=[b;] % @AY (g1 [ dcHHA® g

g)| T 3Aegg €& AT, det ¢ 3¥F AROIH

Fr g war g1 @ Fuat & T Fa-g

e 87

1. I detA=1%, a detB =1 gl

2. & by % TS Ulieh gt & TIT det A 1
quiter g waied ufaeer ¢ |

3. B EHAT T qUiish 37TeTE ¢l

4. & b; & TH QUi gl & fav wh
3TaTH Ufdeer § detd € {—1,+1} &I

Let A = [a;;] be an n X n matrix such that a;;

is an integer for all i.j. Let AB =1 with

B = [b;;] (where [ is the identity matrix). For a

square matrix C, det C denotes its determinant.

Which of the following statements is true?

1. If detA = 1 then detB = 1.

2. A sufficient condition for each b;; to be an
integer is that det 4 is an integer.

3. B is always an integer matrix.

4. A necessary condition for each b;; to be an
integer is detA € {—1, +1}.

Ao R A= ]| @ e R o, g,
A" & g NfFeeTOes A F Afdse wd §
A o] 2 1B,] BT 7

1. Ghﬁ'n—)oo,an—) o)

2. @@nﬁoo, B,— 0

74,

74,

75.

75.

3.3 n@H E A B, U &I
4. IfE n {QwH & ar g, =T ¥

LetA = [1 (1)] and let a,, and 3,, denote the

two eigenvalues of A™ such that |a,,| = |8, |-
Then

l. a,> oasn - o

2. B~ 0asn— o

3. By is positive if n is even.

4. B, is negative if n is odd.

A fF M, @ aredfdd nxon 3egEl B
gfey gafte & [Afdse a=ar g1 M, & [
3UEHTIdl # @ 9 W & la-dr s
3ugASear gl

V, = {AeM, : AgHAUIIR )

V, = {AeM, : det(A) = 0}

Vs = {AeM, : 3G (4) = 0}

V, = {BA: AeM,}, S8 M, § B U& &Id
3Tegg ¢

> o

Let M,, denote the vector space of all n x n real

matrices. Among the following subsets of M,

decide which are linear subspaces.

1. V; = {AeM, : Ais nonsingular}

2. V, = {AeM,, : det(4) = 0}

3. V3 = {AeM,, : trace (4) = 0}

4. V, = {BA: AeM,}, where B is some fixed
matrix in M,,.

I P AT Q SFh AU 3Tegg ¢ arfeh
PQ = —QP &, aY gH Ig vy e Iha
g &

1. Tr(P)=Tr(Q)= 0
Tr(P)=Tr(Q) =1
Tr(P) = -Tr(Q)
Tr(P) + Tr(Q)

o

If P and Q are invertible matrices such that
PQ = —QP, then we can conclude that

1. Tr(P)=Tr(Q)= 0

2. Tr(P)=Tr(Q) =1

3. Tr(P) = -Tr(Q)

4. Tr(P) = Tr(Q)



76.

76.

77.

77,

78.

A F nued Rua gEar g >7. &7 &

A = [a;;] T n X n 3egg g, ai,i+1=1H3-ﬁ

i=12,.,n—1% [T U a,, = 1. AL &

a;; = 0 @S 3= arelt (i,)) & TAC| o g

fasey Adrer Ida § 6

1. A% ATAFEIOR A & TH 18]

2. A% ATHIEIOP AAT H Tdh —1 8|

3. A®T HH-U-HH Th AHAI0F AT §
fSraehr sgehar > 2 gl

4. AT IS AEAES ATHALTONS AT AT

Let n be an odd number > 7. Let A = [a;;] be

ann X n matrix with a; ;,, = 1 forall i =

1,2,..,n—1anda,;, = 1. Leta;; = 0 forall

the other pairs (i, j). Then we can conclude that

1. A has 1 as an eigenvalue.

2. A has —1 as an eigenvalue.

3. A has at least one eigenvalue with
multiplicity > 2.

4. A has no real eigenvalues.

AW & W, W, W, RO & i et

3TTATSCAT § difeh &< W, &r faaT 9 g1 A

& w=w nw,nw, g a &7 I8 A~y

qtqg'?rm‘s“ﬁ:

1. Ig 3MaTS g1 § [ RO T U 3ugATe
w gl

2. dimW <8

3. dimW =7
4. dimW <3

Let W, W,, W5 be three distinct subspaces of
R0 such that each W; has dimension 9. Let
W = W; nW, nW;. Then we can conclude
that

1. W may not be a subspace of R°

2. dimW <8

3. dimW >7

4, dimW <3

A & AT aredids TAAT 3egg &1 o
msvﬁrw&wqgam%%ﬁ

1. A% ATRFEIOR AAT 7 081 gl

2. A% Tt 31fAweIOe AT aredfas gl
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78.

3. I A1 &7 3fEdca &, ar A~ aEdfas
aur ARG gl
4. AFT HH A FH T g7 AR 0F AT

Let A be areal symmetric matrix. Then we can
conclude that

1. A does not have 0 as an eigenvalue

2. All eigenvalues of A are real

3. If A71exists, then A~1 is real and symmetric
4. A has at least one positive eigenvalue

79.

79.

80.

" f(D), ey © O I arer v

el Felel &1 A

1. z =0T gfaord ads gl

2. & kez & AT, z = 2nik TH TIA Hds gl

3. & kez\{0} & TOT, z = kn T WA
3elcieh gl

4. z =1+ 27i U 3eAde gl

Let f(z) be the meromorphic function given by
——~ ___ Then

(1-e?) sinz

1. z =0 isapole of order 2.

2. for every kez, z = 2mik is a simple pole.

3. for every kez\{0}, z = km is a simple pole.
4. z =1 + 2mi is a pole.

sSguc

o]

N
P(z) = Z anz", 1< N< o, a,eR\{0}

W RN A D={weC|w <1} F T
1. P(D) S R

2. P(D) faga &I

3. P(D) &ad &l

4. P(D) 9Rsg &I



80.

81.

81.

82.

Consider the polynomial

N
P(z) = Z a,z", 1< N< o, a,eR\{0}

n=1

Then, withD = {w € C: |w| < 1}
1. P(D) SR

2. P(D) is open

3. P(D) is closed

4, P(D) is bounded

Sguc

S

P(z) = (i anzn> (i bnzn>
n=0 n=0

TG, a,, byeRVYn, a5 # 0,bg # 0 &1 ar Sgher
FFd F@A F P gu g sy e §
& P2

1. & & ¥ A A J¥das A

2. % 14HFAA 7 B

3. & HIg AEATdH FHeT el &

4. & 12|FAH HA

Consider the polynomial

P(z) = <25: anzn> <29: bnzn)
n=0 n=0

where a,,, b,eR Vn,as # 0,bg # 0. Then
counting roots with multiplicity we can
conclude that P(z) has

1. at least two real roots.

2. 14 complex roots.

3. no real roots.

4. 12 complex roots.

A 6 CR D U fagd gers dfshent g1 A

& g: D - D g b §, g(0) = 0, AT A
_(9(2)/z, zeD,z+0

P o) = { g'(0), 2=0"

o Syt # ¥ FlA-8 T@@r 82

D # h grerATfhs §

. h(D) € D.

- 1g'(0)] > 1.

clg1/2)l < 1/2.

AwWN P
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82.

83.

83.

84.

Let D be the open unitdiscin C. Letg: D - D
be holomorphic, g(0) = 0, and
g(2)/z, zeD,z+#0
eth@) = {700 P T)
Which of the following statements are true?
1. his holomorphic in D.
2. h(D) € D.
3. 19'(0)] > 1.
4. 1g(1/2)| <£1/2.

RO 2 X 2 SGcshHAUN Mgl & THE & oot
ELRE SCRII S E I

Gz{(g Z):a,b,deR, ad = 1}

H={((1) [i):beﬂ%}.

frT woat 7 & Fla-a @ 2

1. 37cYg U & 37X G Ush HHE Talicll gl

2. G & Ush WHTY 398HE H ¢ |

3. Tl HAE G/H U & Tur 3eelr &

4. HETHS HHE G/H FURENT & 41 (R W)
AR 1 & &1, 2 x 2 faeol 3meggy &
THE & A1y Joan gl

Consider the following subsets of the group of
2 X 2 non-singular matrices over R:

G={(g Z):a,b,dElR{, ad = 1}

H={(é ’i):beR}.

Which of the following statements are correct?

1. G forms a group under matrix multiplication.

2. His a normal subgroup of G.

3. The quotient group G/H is well-defined and
is Abelian.

4. The quotient group G/H is well defined and
is isomorphic to the group of 2 x 2 diagonal
matrices (over R) with determinant 1.

A 6 cafFas g3t &1 &7 § Jar
T & 3HeX YrAR HFAS FEI3MT T g
ar T 7 I Fla-a w2

1. ¢ afshe gl

2. C & g¥ GRAT 3UHAG dishep &

3. € & RfATA: 5 IRAT 398995 &

4. C 1 W 3T 3TAAF AFF B



84.

85.

85.

86.

Let C be the field of complex numbers and C*
be the group of non zero complex numbers
under multiplication. Then which of the
following are true?

1. C*iscyclic.

2. Every finite subgroup of C* is cyclic.

3. € has finitely many finite subgroups.

4. Every proper subgroup of C* is cyclic.

A b RUS aRIAT AR FAR@AT

g, dcgH% ITIT & Y gl ar [AFT

YAl H T PIA-H HTTThd: Ter o7

1 R S 8 A 37ayd, AT dl Toheh &
1 YT HT Ao B

2. g ¥HT § T R U YR HaId &l
HETed §, ST & o Ueheh § o o Y I
aoth gl

3. R g 3T IUTsliaell 3ass &l

4. I R S YT FT HAIGH o6l & ol RS
fordl $ff IIsT 3UHeAg F1 °d Th AT
°rd gl

Let R be a finite non-zero commutative ring

with unity. Then which of the following

statements are necessarily true?

1. Any non-zero element of R is either a unit or
a zero divisor.

2. There may exist a non-zero element of R
which is neither a unit nor a zero divisor.

3. Every prime ideal of R is maximal.

4. If R has no zero divisors then order of any
additive subgroup of R is a prime power.

fFT RUAT # F FlI-T aThd: Tl 872

1. Z[x] U HET IAUSE i B

2. Z[x,y]/(y+1)03334{ﬁ?-ﬁ1r31'01?|'@3?r
aid gl

3. I R U AT U Iid &, A p
T YrAR AT UTsTaell, & A R/p
IRIAT: g T IUTsTafeT &

4. I R UH HEF U Wid g, dr R &
#15 o 3ugery a1 3idfdse §, a8 R
Tsh ALY UEE Tid gl
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87.

87.

88.

Which of the following statements are true?

1. Z[x] is a principal ideal domain.

2. Z|x,y]/{y + 1) is a unique factorization
domain.

3. If Ris a principal ideal domainand p isa
non-zero prime ideal, then R /p has finitely
many prime ideals

4. If R isa principal ideal domain, then any
subring of R containing 1 is again a principal
ideal domain

A fF R T HFAREHT ToT g, dcdHb
TG & WA, TAT R[x] U6 R #A TH TgU&
Jo g gl el R f =3 pa,x" & faU
aRAMT A & w(f) § TGeadwr n, difh
a,#0 3R w0) =+c. O 5T Fual & &
HlT-ama T &2

- o(f + g) = min (0(f), w(g)).

w(fg) = w(f) + w(g).

w(f +g) = min (0(f), w(g), if w(f) # w(g).
If& R U quiieh oid g, af

w(fg) = w(f) +w(g) &l

P wopbhE

Let R be a commutative ring with unity and
R[x] be the polynomial ring in one variable.
For anonzero f = YN_;a,x", define w(f) to
be the smallest n such that a,, # 0. Also
w(0) = +oo0. Then which of the following
statements is/are true?
1. o(f + g) = min ((f), w(g)).
2. w(fg)zw(f) + w(g).
3. w(f + g) = min (w(f), w(9)),
if w(f) # w(g).
4. w(fg) = w(f) + w(g),if Ris an integral
domain.

A R F, T 9RTAT &7 § a1d 21| ar

o Syl H ¥ FlA-T TEr &2

1. F,[x] & AT IRIAGA: §ga ool
379aq gl

2. TF,[x] T ©TT 2T Sh-Slh Teh ITTGRIONT
TgIT &l

3. F, W F,[x]/(x? + 1) te aRfAT a&r afeer
gAfE gl

4. F,[x] # o1 50 &g & rergaoiy
9g9e, F, & fodr o dord: dgaar &
feeT He T B



88.

89.

89.

90.

Let IF, be the finite field of order 2. Then

which of the following statements are true?

1. F,[x] has only finitely many irreducible
elements.

2. F,[x] has exactly one irreducible polynomial
of degree 2.

3. F,[x]/{x? + 1) is a finite dimensional
vector space over [F,.

4. Any irreducible polynomial in F,[x] of
degree 5 has distinct roots in any algebraic
closure of FF,.

AW 6 (X,d) v gl §ATE g1 o

L X#H v oo f[Agd dfq<og ¢ 99d
FHTEAL T Teh AVAT WIEAC &

2.3 xHag g A X H U w&oo Rgd
TH=IY G, §d ATl HT Th 0T
AT gl g ThdT|

3. AT I X 0T §, X H U Feo faqd
A=Y G, §gd FH=A HT Th A0
giFAeT gl

4. AT IG X TAAT: Tgd g, X H Th
o [gd @F<ad G, Hgd G H
T AU GiEAT &

Let (X, d) be a metric space. Then

1. An arbitrary open set G in X is a countable
union of closed sets.

2. An arbitrary open set G in X cannot be
countable union of closed sets if X is
connected.

3. Anarbitrary open set G in X is a countable
union of closed sets only if X is countable.

4. An arbitrary open set G in X is a countable
union of closed sets only if X is locally
compact.

A R

S={(x,y)eR?|-1<x<1da -1<y<1}
AW R T =5\(0,0), S & ¥Eer qof foig &t
fAeprel &ot & dTe 9T IR FHeE B A 6
T H R do, fUHh Add Bolel gl T8l T@gr
fashedt &1 o

1. f& gfafss = deg g arfeul

2. f& vfafes # dgd g TR
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90.

3. U fohelT oY Iad Bl fAT ST RS &
U& HAd ol ddh faeqga ol ST el &
4. I ST RIF & UH Hdd Bl db Il
f @ faEqa e S @ehar § aF f & gafee
afteg &

Let

S={(x,y)eR?)|-1<x<1land —1<y<1}
Let T = S\(0,0), the set obtained by removing
the origin from S.

Let f be a continuous function from T to R.
Choose all correct options.

1. Image of f must be connected.

2. Image of f must be compact.

3. Any such continuous function f can be
extended to a continuous function from S to R.

4. If f can be extended to a continuous function
from S to R then the image of f is bounded.

91.

91.

A & x:[0,37] » RAT.3.T.

x"(t) + et’x(t) = 0, t € [0,31] HT UH AR &
gl ar AT {t € [0,3m]: x(¢) = 0} &hr
IUAITETST §

1 & FHAWT

2 ¥ 3MOF I1 FAT

2 & GHA

.3 ¥ ar A

(&

P DN P

Let x: [0,37] — R be a nonzero solution of the
ODE

x"(t) +et’x(t) = 0,fort e [0,37].
Then the cardinality of the set
{te[0,3m]: x(t) =0} is

1. equalto 1l
2. greater than or equal to 2
3. equal to 2
4. greater than or equal to 3



92.

92.

93.

URTAS AT FALAT

y@®) =f(r®), y0)=acR

S8 f:R-> R g, W faart| e syt # &

PlT-T IEIHA: T &2

1. U Tdd ®ad f:R - R JAT aeR FHT
31fedca & af 3WIFd TATTT HT IS &l
0 & fordlt off arelcT & 6T Bl

2. Eﬁfmwg,ﬁaeﬂ&?'ﬁﬁ
THEEIT HT Th AT & ol

3. I9f & IR Gdd dehelsid §, 3T
IRfAF A1 gFear & fow Adca &
3feess 3R R R

4. I fIREg § AT Fdd 3NGHhelT g,
3WIFd TALAT & Adca Fr 3fcass
AT R gl

Consider the initial value problem

y'(t) = f(y(t)), y(0) = a € R where

f:R-R.

Which of the following statements are

necessarily true?

1. There exists a continuous function
f:R - R and aeR such that the above
problem does not have a solution in any
neighbourhood of 0.

2. The problem has a unique solution for every
aeR when £ is Lipschitz continuous.

3. When £ is twice continuously differentiable,
the maximal interval of existence for the
above initial value problem is R.

4. The maximal interval of existence for the
above problem is R when £ is bounded and
continuously differentiable.

AT & t>0 & T (x(t), y())

%=—x+y, %=—y, x(0) = y(0) = 1.
HT JATUT HIAT gl df x(t) 3T TAA ¢
1Loet+ ¢t y(t)

2. y(t)
3. e f(1+1)
4. —y(t)
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94.

94.

Let (x(¢t),y(t)) satisfy for t > 0

dx dy _

—~=—x+ty, —=-y x(0)=y(0)=1

Then x(t) is equal to
1Le b+t y(®

2. y(t)
3. e t(1+1)

4. —y(t)

u(x,t) & v aier AT W e

otz ax?

u(x,0) = f(x), xeR

0%u _ 0% _ 0,(x,t) e R x (0, oo)l
ou
S (x0)=g(x), xeR)

A & SWIFT THEAT H g w; §, f = f, 9
g=gi i=12 & AT F@ f:R->R Tur
giR->RET T 2 weret § ST & xe[-1,1]
& T fi(0) =fr(x) T g,(x) = g,(x) T
AT Rd gl T Far & @ S9-F
3ETHhd: I 872

u,(0,1) = u,(0,1)
u,(1,1) = uy(1,1)

11\ _ 11
W\z3) = %2\32

1u4(0,2) = u,(0,2)

> w e

Consider the wave equation for u(x, t)

2’u  9%u
92 ez 0,(x,t)ERX (0,00)

u(x,0) =f(x), xeR
%(x,O) = g(x), xe]R}

Let u; be the solution of the above problem
with f = f;and g = g; fori = 1,2, where
fiR->R and gi:R->R are given C2
functions satisfying f; (x) = f,(x) and
91(x) = g,(x), for every x € [-1,1]. Which of
the following statements are necessarily true?
1. ul(O,l) = uZ(O,l)
2. ul(l,l) = uZ(l,l)

11 11
3w (5rg) = w2 53)
4. u1(0,2) = u2(0,2)



95.

95.

96.

96.

97.
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At & w ]Rz\{((],())} - RT&F C2 FoleT %\. 3
sl (x,y) # (0,0) & T 2272‘+ Z%:O -

AT AT &l A fF usq ¥ 7 &

u(x,y) = f(/x2 + y2), @ f:(0,0) > R TH 97,
3RRR B g, ar

1. lim x2+y2_,0|u(x, y)l =@
2. lim,zy 2 6lu(x, ) =0

3. lim 22 u(x,y)| =
4. lim 22 . |lu(x,y)[ =0

Let u: R#\{(0,0)} - R be a €2 function
2 2
satisfying % + 371; =0, forall (x,y) # (0,0).

Suppose u is of the form u(x,y) = 98.

f( [x2 +y2), where f: (0,0) - R,isa
nonconstant function, then

1. lim x2+y2_)0|u(x' :V)l =

2. lim x2+y2—>0|u(x' y)I=0

3. lim,z, 2 o u(x,y)| =

4. lim x2+y2_>oo|u(x, y)I=0

Freft gaEear

ay
u=gon'l

T U AT gol, &Y Hdhclaird Holed

T >R & fav r& aeicy 7 §, afg
I'={(x,0):x > 0}

= {(x,y):x? +y? =1}

= {(xy)x+y=1x>1}

= {(x,y):y=x% x >0}

yg—z—xa—uzo}

PP Q

The Cauchy problem

ou ou
Yoy " %5, =0

dy 99.

u=gonrl
has a unique solution in a neighbourhood of T
for every differentiable function g: T = R if
1. T'= {(x,0):x > 0}
2.T={(x,y):x?+y? =1}
3 T={(y)rx+y=1x>1}
4. T = {(x,y):y = x2, x > 0}

u' = f(x,u) P FT BA F AT @ gRor
fafr uyy = (1 -y +ay_, + %{(a + 3wy +
3a+1uj—1" 1 FfC §

98.

1. 2 ifa=-1
2. 2 ifa=-2
3. 3 ifa=-1
4, 3 ifa=-2

The order of linear multi step method

h /
Uiy = (1 -y + auj_q + Z{(a +3)ujy +
3a+1u/—1’
for solving u’ = f(x,u) is

1. 2 ifa=-1
2. 2 ifa=-2
3.3 ifa=-1
4. 3 ifa=-2
thelddsh

Iyl = f(y’2 + x?)dx
0

el y=2x—1 W y(0) = —1a4r y(1) =1,
g, @

. Gl TgeIcH gl

. g 3Taa# gl

YIS FATH

gael 3Tadd gl

The functional

1
Iyl = f (2 + x?)dx

0
where y(0) = —1landy(1) =1o0on y = 2x — 1,
has
1. weak minimum
2. weak maximum
3. strong minimum
4. strong maximum

A TR y(x) TP WU TAd: dhcled Holed
[0,4] T &I A ®eleds

Iyl = f(y’ — 1%y + 1)%dx
0

T FgeTdH T IEAAT ¢ A y =y(0) &
1.y=§ 0<x<4
(—x 0<x<1
2. y_{x—Z 1<x<4
3 _{ 2x, 0<x<?2
YT lex+6, 2<x<4
o x 0<x<3
4 y_{—x+6 3<x<4



99.

100.

100.

101.

101.

Let y(x) be a piecewise continuously
differentiable function on [0,4]. Then the
functional

4
Iyl = f o' — D2y + 1)2dx
0

attains minimum if y = y(x) is
X
1:)/':5 0<x<4
(—x 0<x<1
2'y_{x—2 1<x<4
3 _{ 2x, 0<x<2
Y lx+6 2<x<4

I x 0<x<3
4. y_{—x+6 3<x<4

SaId THUTd TR0 ST 31ts

(x+Dt, 0<x<t
(t+Dx, t<x<1

g & T e 7 O Sl9-8 AfAceTos
I qUT I ATAETOIh Belel &2
1. 1, e*

2. —m?, mwsinmx + cosmx

3. —4n?, msinmx + mcos 2wx
4. —m?, mcosmx + sinmx

K(x,t) = {

Which of the following are the characteristic
numbers and the corresponding eigenfunctions
for the Fredholm homogeneous equation whose
kernel is

K(x,t) = {

1.1, e*

2. —m?, msinmx + cosmx

3. —4n?, mwsinmx + mcos 2mx
4. —m?, mwcosmx + sinmx

(x + 1), O<x<t,
(t+Dx, t<x<1

HATRS HHIRIOT
$(x) — = [ cos(x + £)p(t)dt = f(x)
& ARTAAT: qgT &l g afe

1. f(x) =cosx
2. f(x) =cos3x
3. f(x) =sinx

4. f(x) =sin3x

The integral equation

$(x) — 2 [ cos(x + O)p()dt = £ (x)

has infinitely many solutions if
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102.

102.

1. f(x) =cosx
2. f(x) =cos3x
3. f(x) =sinx

4. f(x) =sin3x

s & & Fia-a _tT FoaRor &2 (@@ q,p
el gfdfafica #Xd 8 caudhiehd e
YT SATTRIH FAIT )

1. P =logsinp, Q =qtanp

2. P=qp*, Q=-

3. P=gqcotp, Qzlog(%sinp)
4, P=¢q%sin2p, Q =q?cos2p

Which of the following are canonical
transformations? (Where g, p represent
generalized coordinate and generalised
momentum respectively)

1. P =logsinp, Q =qtanp
2.P=qp?, Q=7
3. P=gqcotp, Q= log(%sinp)

4, P =q%sin2p, Q =q?cos2p

103.

103.

T A2 9 Hl & d) FFdId: STl ATm
gl AT T X,Y 3T ar 30Tl & oidlol § adr
Z=X+Y gl A & I Z 1 6 ¥ Hfod
T STar § AW U gl af T Fuer H ¥
HA-TAVA TT T2

1. X dur Z Tads gl

2. X 99T U ¥TqdT gl

3. Z3dur U T&ad gl

4. Y QYT Z TaAT =Tgr gl

A fair die is thrown two times independently.
Let X,Y be the outcomes of these two throws
and Z=X+Y. Let U be the remainder
obtained when Z is divided by 6. Then which of
the following statement(s) is/are true?

1. X and Z are independent

2. X and U are independent

3. Z and U are independent

4. Y and Z are not independent



104.

104.

105.

105.

A dUT B U&h Wd Wad & fogd T gy
fsFehT 3oTell STAT 81 A el &1 B3NN AT
¢ RAFF = T IR 3B, B & SR @Rk

H 3OTAAT §, 96 A A UTh IR R@ah &t
3OTelaT & d7 B & 9R, 0 Wel oY W@l &
ag d%, 59 do T N &7 AdIST g 3T

o oft MY gger fAe Srar & ag Shaar g1 ar
. P(B Wins) > P (A Wins)

P(B Wins) = 2P (A Wins)

P(A Wins) > P (B Wins)

P(AWins) =1 — P (B Wins)

PoObdE

A and B play a game of tossing a fair coin. A
starts the game by tossing the coin once and B
then tosses the coin twice, followed by A
tossing the coin once and B tossing the coin
twice and this continues until a head turns up.
Whoever gets the first head wins the game.
Then,

1. P(B Wins) > P (A Wins)

2. P(B Wins) = 2P (A Wins)

3. P(A Wins) > P (B Wins)

4. P(AWins) =1 — P (B Wins)

Jgear Al §={1,2,..,n} S@ n>10 ¢

gFd UH Hibld @l R faEr| AW R

HFA0T TR 3egg P = ((py)) WU

T &

py >0 A |i—j||HA §

p;y =0 3G |i—j|fawa &, aF

1. Hiepld e relgaiony gl

2. U UHY IIEAT i FT AT & S &7 gl

3. Ush VHY HaTAT i &7 H¥dcd & foraenr
g d(i) =1 gl

4. 39RFATT: g TSy geat & 31 caq Bl

Consider the Markov Chain with state space
S =1{1,2,..,n} where n > 10. Suppose that

the transition probability matrix P = ((pl-j))
satisfies

pij > 0 if [i—j|iseven

pi; =0 if |i—j| is odd.

Then

1. The Markov chain is irreducible.
2. There exists a state i which is transient.
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106.

106.

107.

3. There exists a state i with period d(i) = 1.
4. There are infinitely many stationary
distributions.

A & {X;; i > 1} 9% ATET 2 JYT TJ]0T 5

F YHTATT §ed (We alal Tadd Iefessd @

F TF ITHA ¢l A e 7§ Pl w6

&2

1. %inqﬁmﬁzaamﬁ'aﬁ?rm%l
1=1

2. ZX qIffehar & 9 I IFTRTART AT & |

3. (Z >mﬁ4ﬁmm%l

X\ ‘
4, Z(—l> AT 3 0 T AR QYT |
i=1 n
Let {X;; i > 1} be a sequence of independent
random variables each having a normal distri-

bution with mean 2 and variance 5. Then which
of the following are true

1
1. - Z X; converges in probability to 2.
1=1

1
2. EZ X;* converges in probability to 9.

2

n
1
3. (Ez XL-> converges in probability to 4.
=1

n
X;
4. Z (?) converges in probability to 0.

i=1

A fF X s Iefes W § Rt 3egsrse

d¢oT & TTY| ar T&T HUAT P ggdei:

1. IfE X FT U TGN §ed g ol ATSTHT
X) <EX) Bl

2. I [a,b] H IfE X FT ThTART ded §
an, E(x) < &fegsr (x) &l



107.

108.

108.

3. If X & TH gfaug e §, o
VX)) < E(X) &I

4. IfE X FT Th YATAT s g, af
EX) < vX) &l

Let X be a random variable with a certain non-
degenerate distribution. Then identify the
correct statements
1. If X has an exponential distribution then
median (X) < E(X)
2. If X has a uniform distribution on an interval
[a, b], then E(X) < median (X)
3. If X has a Binomial distribution then
VX)) < E(X)
4. If X has a normal distribution, then
EX) < V(X)

AT T 96l 0 =60, dAT 0 = 0,(+ 6,) F
3eX TS Tqiefoss aX X & Iikedr gegar
Holel foeaT & fear Srar §

x 0 1 2 3
pg,(x) | 0.01 0.04 0.5 0.45
po, (x) | 0.02 0.08 0.4 0.5

qRETOT B IRETRA FY AT

p(x)=1 3If&T x=0,1
=0 3¢ x=23
Hy:0 = 0, ST H,: 0 = 6,, T adietor & fow
qleT ¢ &

1. TR 0.05 T TH AFddH TETor ¢

2. T 0.05 T TFH HHIIAT 3T TI&ToT 8|
3. T ATHAT IUE0T gl

4. 3TATT 0.05 T TH UI&T0T gl

Suppose the probability mass function of a
random variable X under the parameter 6 = 6,
and 6 = 6, (+ 6,) are given by

X 0 1 2 3
Po,(x)| 0.01  0.04 0.5 0.45
pg,(x) | 0.02 0.08 0.4 0.5

Define a test ¢ such that
p(x)=1 ifx=0,1
=0 ifx=23
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1009.

109.

For testing Hy: 8 = 6, against H,: 6 = 0, the
test ¢ is

1. a most powerful test at level 0.05

2. alikelihood ratio test at level 0.05

3. an unbiased test

4. test of size 0.05

X1, Xy, o, X, & TAAAA: TG FAATHATAA: dfed

N(u,02),—0o <p<oo, ¢2>0 |

1o WWWWWZ“ X4

X1, Xy oo,

X,, are independent and identically
distributed as N(u, 02), —00o < u < 0, 02 > 0.
Then

Ny, _ 72
Z(X;_)i)

Unbiased Estimate of o2

is the Minimum Variance

X —X)% . .
2. Z E—— is the Minimum Variance

Unbiased Estimate of o

Ny _ 72
Z(Xl nX)

Estimate of o2

Z(Xi —nX)Z

Estimate of o

is the Maximum Likelihood

is the Maximum Likelihood




110.

110.

111.
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A F Xy, Xy, ..., X, TIAAT: Td FIATHHATA:
(1-6,1+6) e, 6 > 0 T 3FTEOT FA T
aRenf¥a & Xy = min{Xy, Xo, . X}, Xy =
X aarX =1y x,.

max{X,, X,, ... ~Xie1

fr & & Fla-ar g7
10 & T (X, X, X)) T B

2. 0 F AT = (Xe — X)) I
3. 0% & fow 23, (X, — 1)? I@fdad g
4. 0> & faw Iyn (X, - X)? 3

Let X, X,, ..., X,, be independent and identically
distributed random variables each following
uniform (1 — 6,1 + @) distribution, 8 > 0.
Define

X(l) = min{Xl,Xz, Xn},X(n) =

max{Xy, X5, ..., Xy} and X = %Z}LlXi.
Which of the following is true?
1. (X1), X, X(my) is sufficient for 6

2. %(X(n) — X(1y) is unbiased for 6
3. %Z?zl(Xi — 1)? is unbiased for 62

4. % ™ (X; — X)?# is unbiased for 62

A & X, X, .., X, 3 TAd ded  Hod
F(x) & ATY TTdId: Ud FAAHARC: dfed g
adqr v,,Y,,.., Y, IH Hdd dcad Holed F(x — 0)
& Y TGAId: Ud AAUEHAEAC: dfed g1 Ig
#t AT foF @l i) & foT x, JUr v T@AT €
qETOT FHEEAT  Hy:0 =0 AT Hy:0 >0
faam|

A & XL Xy X Y Ve, oY, & W
Ry =3¢ (X)), a=12,..,m U Ryp=
e (V), f=12,..,n | IR & &

U= Yoy gy (Xa, V), STET
Y(a,b) =13 a<b¥,

=0 3Ie a=>bel
P aag T &

111.

112.

1. Hy%h 31X P[R, =n+mR,=n+m—
1, P3=n+m-2,.. RPm+n=1=1m+n!.

2. Uddr Y™, R, T &ea: gefad gl

3. Hy&h 3ieX E(U) =?.

4. Hy §elTH H;& 98707 & fow v ¥ 3maia
ST g TlieTor 3uged B

Suppose X;,X,,...,X,, are independent and
identically distributed with common continuous
distribution function F(x) and Y;,Y, ..., Y, are
independent and identically distributed with
common continuous  distribution  function
F(x—6). Also suppose X; and Y; are

independent for all i,j. Consider the problem
of testing Hy: 8 = 0 against H;: 6 > 0.

Let R, = Rank (X,),a = 1,2,...,mand
Rin+p = Rank (Y), B =1,2,...,n among
X1, X s Xy Ye, Yoy oo, Yoy
Define U = 23112’[}:11/)(&),, Ys), where
Y(a,b) =1 ifa <b,
=0 if a=b.
Which of the following are true?
1. PIRy=n+mRy,=n+m—-1,R;=n+
m—2,..,Km+n=1=1m+n!under Z0.

2. Uand 7=, R, are linearly related.
3. E(U) = % under H,.

4. Right tailed test based on U is appropriate
for testing H, against H;.

TS BT & 30T H A ured Hir
qifdehdT 6 ¥ e I aR 3STem Sar §
T gH 3ifhd wa §

Y = 1 3fg et =t 3omer & Y Feerar g1
Y = 23f¢ |t A=l 3oTell 7 Jes fAeherar Bl
Y = 3 3{=gar
ﬂﬁQWQﬁWBeta(mb’)ﬁ Jqari=1,2
& T y=i% U I W 0 F 927 ALY
6, % ar

1. 6,>0,

2. 0,<0,



112.

113.

113.

3. Y =3% QAT X aTell 6 T U eled Teh
Beta &1lca &1

4. Y =3% RIr S ATt 6 T 9T Gslcd Th
Beta & gl &l

6 is the probability of obtaining a head in the

toss of a coin. The coin is tossed three times and

we record

Y = 1 if all the three tosses result in heads

Y = 2 if all the three tosses result in tails

Y = 3 otherwise

If the prior density of 6 is Beta (a, 8), and

0; is the posterior mean of 8 given Y = i, for

i=1,2, then

0, >0,

0, <0,

The posterior density of 6 givenY =3 isa

Beta density

4. The posterior density of 6 givenY = 3is
not a Beta density

wn -

AT T X, Xy, ..., X, TAAIA: dUT AGATHATA:

X=Xy, X)T | T A U TEHT k xk

3Teg &, A B FUe 7§ FiA-d a@@

L XTAX T X" (I - A)X TaT

2. XTAX AT X" (I — A)X TAUHAA: §fed g
afe; ke wH & U HRE (4) = 5 B

3. ~XTAX U IAT ST T AT FAT &
afs A#0 §I

4. XT(I — A)X T HTS-ae §eaT HT HTEOT
aarg afc A=1 Bl

Suppose X3, X5, ..., X, are independent and
identically distributed standard normal random
variables, and X = (X, X5, ..., X)T. If Aisan
idempotent k x k matrix, then which of the
following statements are true?

1. XTAX and XT (I — A)X are independent.

2. XTAX and X7 (I — A)X are identically
distributed if k is even and trace (4) = %

3. %XTA)_( follows a gamma distribution if
A=+0.

4. XT(I — A)X follows a chi-squared
distributionif A # I .
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114.

114.

115.

Hia"_ST Eﬂm (xl!yl)!(xZJyZ)! "'!(xn!yn)$
fow et & gfawy, #geian a1 fafer &

38R fihe fhd a1 |
Model 1: y; = By + Bix; i=12,..n
Model 2: y; = By + B1x; + fox;? i=12,..n

A T fo, fy & TTTAH @3 3Tehelsl Bo, By &
gfeT 1, & AT 9T 2 § ~geiad a9
3Meherst & Bs, Bi, Bs.

A B A= T8 (Y - (Bo + Bux))

B = XI(Y - (B + Bixi + Bix®))’

gl ar

1. A=B

2. A<B

3R ERAEF A=0RIB>0
4. UE QN Fha & T B=0RJA>0

For a data set (x1, 1), (x2,¥5), ..., (xn, ¥,) the
following two models were fitted using least
sgquare method.

Model 1: y; = By + B1x;
Model 2: y; = By + B1x; + Box;?
Let By, 51 be least square estimates of By, B,

from model 1 and Sg, 81, f2 be the least square
estimates from model 2.

R N 2
LetA = 37 (Y — (Bo+ Prx))
B = Y(Y; — (B; + Bix; + Bix:2))’
Then
1. A>B
2. A<B

3. Itcan happenthat A=0butB >0
4. It can happenthat B=0butA >0

i=12,..n

i=12,..n

A BF p(x,y; p) FTET BT (g) AT TEROT-
TEIERTT g (; ’;) T GRITR TEHART

§cel T Helcd gl Uelcd

%(qb ((x,y;%)+ 0] ((x,y; —%))TE?W Th
mefRos afeer (’;)w Ryl ar

1. X dUTY Gl T 39T §col Aleddh JAHT ¢l
2. FgIIIOT (X,Y) =0 gl

3. XduTy Taa+ gl

4. (X,Y) I SfaTR GHHAT §o g
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115. Let ¢(x, y; p) be the density of bivariate normal BIBD &I V & 5T #4T & ¥ ras 3udier
distribution with mean vector (8) and ¥ AT ar s g&ar g1?
. . . (1 p . 1. v=15 2. v=23
Variance-Covariance matrix (p 1). Consider 3. =25 4 v =128
X . .
a random vector (y) having density 117. We are given some balanced incomplete block
1 1 L1 designs (BIBDs) with parameters (v, b, 1, k, A)
x,y;=)+ X,V; ) Then > .
2 <¢ (( Y 2) ¢ (( Y 2) suchthat A = 1 and k = 1 (are fixed). With
1. Marginal distribution of both X and Y is which of the following values of v can one
standard normal. construct such a BIBD?
2. Covariance (X,Y) =0 1l.v=15 2. v=23
3. X and Y are independent. 3. v=25 4. v =28
4. (X,Y) has a bivariate normal distribution.
118. AT YARUT & Teh GHHCT HATE & AT puh
116. AT f6  YOTUGS AT & @Y WA foT v st @I 95% faRamETdr JHadrer
FeRos ufdede & 3uAer @ ured, ufdced (25, 3.6), T g A & pu, < 2.5 th &Aua
AT n & FId 3ETTT W 1 Ifdedr Arex e ¥ Ay §F S WiEE @ Hpp =
7 ¥ aur e SEdd & X s o Hytp # po & SQET0T & U 39aer aa &,
ASAT & AT TARG Ieos ufdeds @ ar
gred, Uil AT n & TId 3eqIdA WA Hl 1. a =.1 W H, AGThd: ATAHRT S|
gfdes AT Vo, &1 TEROT (V) = FROTVar (Yer) 2. @ =.025 W H, HaeTshd: 3R gl
& v et # @ @la-ar @ g gfdey 3. a=.1 & fau sy s & faw gaar
e/e? e ¥
1. T TR & AT FAA § 4. a=.025 & AT Ay PApro & T
2. | T el FATT B AT AT B
3. W i € 118. A d 95% confidence i | (25
? : : ata set gave a 95% confidence interval (2.5,
4. &l 3.6), for the mean u of a normal population with
_ . known variance. Let p, < 2.5 be a fixed number.
116. Suppose Y is the sample mean of the study If we use the same data to test
variables corresponding to a sample of size n
using  simple random sampling  with Ho:p = po Hy:pp # o
replacement scheme and s, is the sample mean 1. Hy would be necessarily rejected at & = .1
of the study variables corresponding to a sample 2. H, would be necessarily rejected at & = .025
of size n using stratified random sampling with 3. For a = .1, the information is not enough to
replacement  scheme under  proportional draw acon'clusion
allocation. Which of the following is/are 4. For a = .025, the information is not enough
sufficient condition/conditions for Var(Y) = to draw a coné:lusion
Var(Ys)?
1. All the stratum sizes are equal 119. At f% T TROEE §eA, AT UF F AT
2. All the stratum totals are equal o
3. All the stratum means are equal I 3TEROT Al ¢ T Fy=r & § HA-q
4. All the stratum variances are equal ey 2
, , , . T & SEH FeleT Teh AR ol gl
117.88% $o ddfed Q0T @3 HHdedard

T2 T ANTEH Bl Tk 3T Bl gl
T3 T NWH Felel Th dcdH S Bold gl
V2T &1 SNf@H BeleT Teh dcdds Bolel gl

(BIBDs) & S &, wraelt (v, b, 1k, 1) & @AY,
afe A=1da k=1 @h &R & @

N



119. Suppose T follows exponential distribution with

120.

unit mean. Which of the following

statement(s) are correct?

1. The hazard function of T is a constant
function.

2. The hazard function of T2 is a constant
function.

3. The hazard function of T3 is the identity
function.

4. The hazard function of V2T is the identity
function.

o Y @e demEe gaEar (LPP) WX fAO:

z = 3x 4 5y & e gfaser & 3T
JrfeheThe Y
x+5y <10

2x+2y <5
x=0,y=0.

ar

1. LPP S GEIA gl I 3IAT A8 |

2. LPP & U 3HGiddd Ts¢dH §of &l
e &l
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120.

3. &dd HAEAT & U NG SCaH gol I
sfeaea g
4. AT THEAT HT TH IIRTE & o

Consider the linear programming problem
(LPP) maximize z = 3x+ 5y
Subjectto x + 5y < 10
2x+2y <5
x=0,y=>0.
Then
1. The LPP does not admit any feasible
solutions.
2. There exists a unique optimal solution to the
LPP.
3. There exists a unique optimal solution to the
dual problem.
4. The dual problem has an unbounded
solution.

[ FOR ROUGH WORK ]




