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HIT \PART 'A’

Teh Gl 100008 o & @leer 5@ 1.5
X % dieT &, Tk TAAST P Ul aar gl
TAGR @iasr & 80% dfer 34T T Aeprerar

g fohdel eaA/9fafesT dleT AT ST 872
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

%@maﬁﬁg‘s’méw@rﬂiaﬁrw
Fr gor = g1 fFE a¥ 7 gfad demar
oIt gd?

50

Metric ton

T T T T T
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

T TEat F AP TH & 9fFa F §, fF
HSTe 91 g dTel APl H AG Wl &l
gIe & TAT FEH T ggA &k FART H
OTAT A O 964 & AFH W Isar g
Hler-ar sy afcar Ferem ST awhar g2
1. A9 BT §goT 8T H [T &
2. G 91 g A A Gl B
3. Y BT AT q9Y 93 §gA ag A
Tl &l
4, HSE DI g1 T HblT FHSTeN
6T & HPA & qF A &

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 ARG FIX X dAT Y I o @Ry
e fAherd! § dUT & 350 @T W F
qRATd 39 U ®UY 2Y dAT 2 X §H sOd
§ g8 g I T/ oW aE ARer
Gl el ey &, 98 &

1. ®9I 48.24 2. ®IY 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
3. Rs. 32.14

2. Rs. 28.64
4. Rs. 23.42



5.

AT TEAIT A, B dUT C &I S W fwar
afFd S A W 10% TH, B WX 20% o1
qAT CR 10% &I gIefr &1 ATAT CF Hgad
SO Hedl & eI 38 o gifal @ arer gier
¢ Safd B A C & WIFA S Hedl &
TfSeard 38 5% @1 gl g1 39 afeka @
g arelr fagrg &1fey ar @ = §2

1. 10% TS 2. 20% oTeT

3. 10.66% I3 4. 6.66% ITST

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

3. 10.66% gain

2. 20% gain
4. 6.66% gain

JeT sl 7 9Ae H 30 dichelc &, S

AR Th Yol AT T @7 ¢ I 7
38 30 §U A IRAT 9Sal §| Fedeh el
I R & e B gt 7 afeae §
3AH ¥ 9T IFAT U dichelc ¢ & & &
AT &1 T AT qU A IORA F IR 36

9T AfRdH fohdelr dichele ST &2
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. 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

HOOT &G A FHGST & IHeX o1 T A

T &1 oEIAN HeoT &l §l STel & a6

el cafdd &1 qorelm & Sl & 3T dor

IfFd T & T HlaT-ar J&or HM?

1. o A FAled/qAEd w1 FHY, &1 &
farfasr &1 o g ageret

2. gafed <X & g, FATEA Tgel BN, W
farfasr &1 o g safafda @l

3. gfea/gaed & @Ay 3afafdd g,
wq fafas i wrofg gl s SR

4. &t &1 wammaf g f@ifas & s g
gl G|

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.

ar aEg3 ATUIB & FHI-GY AH & oA
AT =T §

Time

Distance

fe 37&i & Jger-dgel HT & S a1 SET
AT 1 A G T AR H G hleT-Ar
IMH g2ATar &2
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Time-distance graph of two objects A and

AN
B are shown. 1. ' 2.
Time ] ]
3. a.
Distance A |

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

9. What is the next pattern in the given
sequence?

| O|&)]| 4

=
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Time



10.

10.

11.

11.

1. 2, %

[ ]
3. [ a.

A A

T gEdlell 90 oex gy #H 10 ofex dlelr
AT 81 Fel g &1 1/5" $0T 9= & g
qE Y HET H I §U AT B AT &k FAT
AR uelr fAerar 81 5@ @Hor § 9l 9 gy

FT 3T B
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 2. 28:72

3. 20:80 4. 30:70

T 979, gaT &l [Aad feem & 39e fIaR

Fr drd H T gl SHAT HROT § foh

1. &1 39 39 &R & Afedd SAeTerar
EHAT el H HEIAT Al &l

2. §aT 39«1 1y &R $r e & I
a% ggare ¢ e 3§ ReR @
geal A 3mEEl g Bl

3. gar &1 QUi feer # graAead: gelr
RIS gl | 38 dgd¥ ST 3TE0T
frerar &

4. gar &1 audia feem 7 stg & Rufa 3@
e P RSN T A TG &7 H A
ERGI

A tiger usually stalks its prey from a
direction 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

12. A&7 I & & Hi9-a1 AS g & TRy

sfter r gaIfar &2 (377 STl T FEAnRR
afaefierdr &)
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12.

13.

Which of the following graphs represents
a stable fresh water lake?(i.e., no vertical
motion of water)

1 Density (kg m3)
1000 1002 1004
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HAAE & &Fhd & e Sarsal g
TGS (FHg STk & @9eT) W faeror
7 & cumar T g1 8% 3R W fAeT
A T FiF-97 FIT HAT &7

13.

8
6
N
< 2 .
.é 0 F-9--1>rc-F---1--t--F----- Sea level
g -2
Q@
w -4
£ -6
& ™
8 -8
-10
-12
0 10 20 30 40 50 60 70 80 90 100
Cumulative % of surface area
1. g &Y HAg HT AR AT TG

SAER & A gl

THG STIER A FH &I TAg & Pol &Tthol
Fr 3P R 7R 2fF A I S B
TG STolEcR & i &1 Flg & Fol &TThel
FT geY HH IR 4fF A s a AT §
THE STolecR @ Haifteh agwrs &1 gl
TG STolEcR @ Faifteh Sars & e g

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?

N B O

0 F-d-I bbb
-2
-4
-8
-10
-12

1 Sea level

Depth/ Elevation (km)

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



14.

14.

15.

15.

16.

ar @R @ Isfadl & 3eeX H ST
MR §, UG TUHA H IedReh AH AT
& 3MedReh SH H T gl 93 SR
aeT Uk gd ¥ YT Safe oI qU A g
o FUAT H & PlaT-AT HUA TET 82

1. 93 AT A B ¥ 496 HfAF &7 B
2. 93 AT # BIE ¥ 27T HF g7 §
3. Al AIRIET H ga FAGT AT H Bl
4. BIE 7RIS H 93 F 276 &9 &

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.

U B HT JEN 18 x 24 gl 3T Th &Y
PR TGell T wTadH HE&AT fhcel gram
o f& qqoT w7 fohel off erser @ ars

TSI T ST Hah?
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

Ster aremet 7 gf@ey Sl STef geeatd
3caffe AT & gA9AT 8, 37 drefar
ASCT AT HEET S Iy AT &, ST
HROT &

16.

17.

17.

1. gaf@ey (STel gefeqfd) gIoT & AT @l
Tels & Jel a0 Tga=l & Aehell &

2. TS aTell gAY (ST dATYfa) grelr &
gol 3iiferastel 1 @se A gl

3. gfAey S STo Jeiedfd AGTedl &
fow qafca 3meR @ &

4. FATATY (ST ToAE9id) et H STedier
ey BIsdr &

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.

T DA TR (HAAR) & 1W erfedd &
fafeRzoT grar &1 3mash Jawia & e &
0.1 mW eI &1 fafeor grar g1 afe 3ma
T & 100m & gff W &, 3R BT 39 F
lel T HCT 3T §, o 3 Y o eI} &
qg‘aﬁaﬁrm‘r(a)ammqﬁ?r@

q§m1 arell ol (E,) T FET Jofell g1an
1. E, >>E,
2. E,>>E,

3. E;=E,, S §Y+ ) & foT ™ §
4. & IR ATARNT TITHA Jotel & %gr
ggTed Ser gl

A cellphone tower radiates 1W power

while the handset transmitter radiates 0.1

mW 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. E,>>E;

3. E;1 = E; for communication to be
established

4. insufficient data even for a rough
comparison



18.

18.

19.

19.

T Y god & U9 & ALY &g H 3HH
& 3o et & Al Y@t @ Ser
I §l R & gl orifed & qur Megs
& Aol T T TAR?

-1
2

2.
3. m—1/2 4. 2m—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. 2m—1/4
T gRRufAH Fafas dat w R
IMSTEY atel &1 H 3ofehl JATEET T 3efATT
e & faw 30 A1l @ Uhs w3 HY
WA H TH-TF ARHF TeeN & &l TH
g S a8 Y 40 Adl Y s o B,
R arar & & 30 & & gaar & adar &
AT &l g1 SIHRT & YR G dAldr &

IFATAT JETET fhcfelr Jar Smaefr?
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

20.

20.

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 f&Er @1 Guelr 5 AL g RS &
cara 1 AT gl I FBuer uelr 38T W2
T gia d. Hroafd @ gAA g1
AT 38T & FATRK ford a1fd & Fordr gdia

g 82
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 spring appears to be
moving parallel to its axis with a speed of

1. 1 mm/s 2. 5mm/s
3. 6 mm/s 4. 10 mm/s
47T \PART 'B'

21.

21.

Téh Boldl f:R2 > R, f(x,y) =xy ¥ IRANT
gl #A & v=(1,2)dWa=(a,a,) R*F ar
3aTd gl a W fHr v feem &7 E-

Jashelelol §
1. ay + 2a, 2. a; + 2a,
3. %+a1 4.%+a2

A function f: R? - R is defined by

flx,y) =xy.Letv=(1,2) and a = (a4,a,)
be two elements of R2. The directional
derivative of f in the direction of v at a is:

1. ay + 2a, 2. a; +2a4

a a
3.72+a1 4.71+a2



22.

22.

23.

23.

24,

24,

2n-1
1
Jim —2 Z j? SHEAAE:
j=0
1. 4 2. 16
3.1 4.8
2n—1
I 1 Z 3 l
l_l;l(;lo—4 ] equails
n n =
1.4 2. 16
3.1 4. 8

fFR-RUWIERF FO)=0 | T8 x & T
L) < 5% &7 3w Freas W wgT ww §
& £(1)

(5,6) # gl

. [-5,5] & gl

. (=0, =5) U (5,00) & &l

. [-4,4] 7 &I

f:R - Ris such that £(0) = 0 and
|Z—£ (x)| < 5 forall x . We can conclude that

f(D)isin

R* & ot 3qwegeadl 3 ¥ Hla-ar R* &r
YR g2
B, ={(1,0,0,0),(1,1,0,0),(1,1,1,0),(1,1,1,1)}

BZ = {(11 0; 0; 0)! (11 2; 01 0)! (11 2; 31 0), (1l 21 31 4)}
BS = {(1’ 2! 0! 0)! (0’ 0! 1’ 1 ); (2; 11 0; 0)! (_5; 51 0; 0)}

1. B, @U1B,, W B; =@l
2. B,,B, AU B, |

3. B, AU B;, R B, =@l |
4. AT B,

Which of the following subsets of R* is a basis
of R*?
B; ={(1,0,0,0),(1,1,0,0),(1,1,1,0),(1,1,1, 1)}

BZ = {(1’ 01 01 0)! (1’ 21 0’ 0)! (1’ 2; 3’ 0)! (1; 2’ 3’ 4)}

10

25.

25.

26.

26.

B; ={(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}
1. By and B, but not B;

2. B;,B, and By

3. By and B but not B,

4. Only By
Al T
a b ¢
D, =det (x y Z> aar
p q T
—X a -py
D2=det(y -b q)%l?ﬂ'
A —C T
1. D1:D2 2' D1:2D2
3. D,=-D, 4. 2D,=D,
Let
a b c
D, = det (x y z) and
p q T
-x a -p
D, = det( y —b ¢q > Then
z —Cc T
1. D;=D, 2. D;=2D,
3. D;=-D, 4, 2D,=D,

5o JIshAl & T W faan:
X = {(x,): x,,€{0,1}, neN} AT

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

1. X I &, Y aRfAa gl
2. X 30N §, Y A0 g
3. X I §, Y 0T g
4. X 3P0 §, Y 30T B

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.



27.

27.

28.

28.

3 -1 0
3HTegg (—1 2 —1)
0 -1 3
1. gelcAs-fAfRea &1
el |
3. HUTcA®-ARTT Bl
4. 5T A FUNMcHAS-ARTT §, o UATcHD
IGIEERI

The matrix

3 -1 0
-1 2 —1) is
0o -1 3

1. positive definite.
2. non-negative definite but not positive
definite.
3. negative definite.
4. neither negative definite nor positive
definite.

AW R f:R? - R?, f(x,y) = (x%,y? + sin x)
¥ for Smar ¥ @ (x,y) W f F AT &

s far arar A% FOTART:
1 ( 2x 0)
" \cosx 2y
5 (Zx 0
"\2y cosx
2y cosx
3 (Zx 0
2x 2y
4 ( 0 cosx

Let f: R? - R? be given by

flx,y) = (x2%,y% + sinx).
Then the derivative of f at (x, y) is the linear
transformation given by

( 2x O)
1.
cosx 2y

29.

29.

30.

30.

R R & Bolell o oot TFeaal & &
HIA-AT R I TH A FATE g7

S1 = {fllim,_;3 f(x) = 0}

5 ={o|lmg) = 1}

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

AT S,.

ATS,.

. S5, dUS;, R S, Tl
. gt At gfeer gAfETT €l

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

Sy = {fIlim,3 f(x) = 0}
Sy = {g|91cig;g(x) = 1}
S; = {h| chl_rg h(x)exists}
1. Only S,

2. Only S,

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

Ao & A TS nxm 3eTg B, GEH &
gfafSe +1,-1 Irog afe & T & S-S
TF +1dd Teh-1 gl &7 I8 ey e

THhd g &

1. A& & <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

1. RankA<n-1

2. Rank A =m

3 n<m

4 n—1<m



31. 3megg 4=

31.

32.

32.

2

)t 0=

sin 8 T
31

cos @

cos 6
—sin 8

g, W AR ar 42° 5@ gAW &
1. A

2.1

( cos 1360
—sin136

(% o)

sin 139)
cos 1360

Consider the matrix

Az(cose

sin 9) 27
—sin @

cos , Where 6 = n
Then 42015 equals

1. A

2. 1

( cos 1360
—sin136

4, (_01 é)

AW f&F ) T nx n 3egg # RAfEse w1 g,
Sradhr meft yfafSear 18 aar a8 & BUs

sin 139)
cos 1360

00 J
(3n)x(3n)341€a§%sﬁ3:<0 ] 0) a
J 00

fear Srar g1 @ B Fife §:

1. 2n
2.3n-1
3.2
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
given by B:<0 ] 0)

J 00
Then the rank of B is
1. 2n
2.3n—1
3.2

4. 3

12

33.

33.

34.

34.

A o AIFEAY FHAST A |z =3/2Fed C &
S g fer F 1 a1 98 A SHe fow

f( z+1 + a )d —0

z2-3z+2 z-1 Z=
C

g,

1.1 2. -1

3.2 4, -2

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

f( z+1 4 a )d —0
22—-3z42 z2-1)%7
. C

IS

1.1 2. -1
3.2 4, -2

Al & f,0<|z|<6,e>OE|TUT=I-73)Iﬂ>D=|'Iﬁ"E
Welel & St ok Aol

Z a,z".

A Sar gl Tg off g I W &

lim,_lf (2)| = oo,

&H sy Aprer adha & 6

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

.98 N21% AT a_y #0du @t n > N
a?ﬁ'ﬂ'a_n=0?f|

3.9 n>1 & AT a_, =08l

4. @ n>1% BT a_, =0 &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)| = o,

We can conclude that



35.

35.

36.

36.

37.

Lo

a_;#0anda_, =0foraln=2
a_y #0forsome N >1anda_, = 0 for
alln>N

N

3.a_,=0foralln>1

4. a_, #0foralln>1

Sofr

2.7

n=1

T JfFEReT B §

1.0 2. ©
3.1 4, 2

The radius of convergence of the series
2"

n=1

is

1.0 2. o
3.1 4, 2

A B [ aUr g GG dRANS Belel §, T

Tl zeC & AT g2) =08 IR |f(2)] <
lg(2)| &, aF g ey Rhrera & T

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

2. fUF 3R el gl

3. £(0) = 0.

4. & CeC & AT f(2) = Cg(2) Bl

Suppose f and g are entire functions and
gz)+0forallz e C. If |f(2)| <|g(2)l, 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).

SR T 1> 1% R S W, Afh
(n—1!=—-1 (modn) &, &7 Y [eprer
"hd § &

n = p* SIgTp JAATST §, k > 1.

n = pq STel p AT q == 31877

n = pqr ST&T p, q,r Feal FHST gl

n = p SIgT p Toh AT ¢l

A w o

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 = pg 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.

F, I, ST & 3{a¥al & U aRfAd &7 &,

Gesh AU 3 x 3 HTeggl &I TEAT FAT 7
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%

A 6 R W G U fagd dqgead gl ar
ﬁ’gx,yecgwmﬁ%‘uﬁa’la"raﬁw
Fad 99 ¢arT AT ST dHar §, S G &
quTeT: 37eX &1 Jedar galt Hr Fedr §

1. HTT U]

2. A¥Fa: aRfAT]

3. 3if¥era: o]

4. aRfAT, IUENT AT 3EUT 8 HehdT B

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.

A &S, n AR W FATT THE RN

Afse axar &, dur A4, 94 HAGAT @

3uEeg € e & @ Slaar o &2

1. 08 U 9RTAT @Hg #T 3’ g, S
frdl 8 n > 1 & fav S5, &1 U 39dAg
Ter Bl

2. 38 n=1 & fav g aRfAT a7 4, F7
TS TR ¢



40.

3. 3% n=1& fav g7 uRfAT Aeg 4, Fr
T HETh &l

4. n>3 & foau F5 o aRAT et T g
S, T U AEThA A8 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 4,, for
somen > 1.

3. Every finite group is a quotient of 4,, for
somen > 1.

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

41.

41.

AR & (x(t), y(t) Tr.g. aF

dx
E——X‘l'ty

E=tx—y

T FHTYTT A ol I (o (t), yy (1)) T
(2 (£), 72 (£)) & &1 &
o) = 1, ()Y, () — @O0 @) & & = 58

AT &
1. —2d. 2. 20.
3. —o. 4. @.

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

dx
E——X‘i'ty
dy _
dt—tx y

If (x1(8), y1(6)) and (x2(t), ¥, (¢)) are two
solutions and

D(t) = x1(Oy2(t) — x2(Oy1 (D)

then % is equal to

1. —-20. 2.

20.
3. —o. 4. ¢

14

42. AT & ux, t) IRIAS aRAAT gaEAm

42,

43.

43.

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

T AT T &, ar u(x,%);x € (0,1),
=g A g

1. e sin (mx).
2. e tsin(mx).
3. sin (mx).

4, sin(m~1x).

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 forx € (0,1), u (x, %) is equal to
1. e sin (mx).

2. e~ Lsin(mx).
3. sin (mx).

4, sin(m~1x).

a dAT B & A, drfh
o = (3-30) 4 (143)
f T FfT HFEOT Vo aF & &

La=2,p==
2. a=2,p=2
3. a=2,p==2
4. a=%, ,8=%.

The values of @ and 8, such that

Xpe1 = Xy (3 — %) + Bx, (1 + ,%)

n

has 3" order convergence to va, are

> w0 e
QR K K R
Il
BDIROINO|IR®|W
_leoo_lt\)oo_lwoo_lu



44,

44,

45,

45.

15

A 6 ¢ TATETT FIAT & 46.

$(x) = f(x) + [ sin(x — )p(t) dt T,
ar ¢ zaw fear S §

L 6@ =fG0) + f (x - OF (0)dt

2. ¢ =) - f (x — OF (D)t
0

3. o) =f(x) —J- cos(x — t)f(t)dt
0

) 6.
4. dp(x) =f(x) —f sin(x — t)f(t)dt
Let ¢ satisfy
o(x) =f(x) + f sin(x — t)¢(t) dt.
0
Then ¢ is given by 47,
L o) =fQ)+ fo (x - Of (D)t
2. ) =flx) - fo (x - Of (D)
3. $00) = f(x) - j cos(x — Df (t)dt
0
4 G0 = f0) - j sin(x — Of ()dt
0
f -
47.

yD+ay'(D) =1, yR)+py'(2)=2
& 3N gRAAT AT gHET

x3y" —2xy' + 2y = 0, H UH AT & &

afe

1. a=-1, =2

2. a=-1, g =-2.
3. a=-2, =2

4 a=-3 =2

The boundary value problem

x%y" — 2xy' 4+ 2y = 0, subject to the boundary 48.

conditions

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

l.a=-1, =2

2. a=-1, f=-2.
3. a=-2, =2
4, 2

a ::—-3, B =:§'

. 0%u 9%u
IIAH. x o+y 5=0 g

. 3famaefR@® x>0, y <0 & T
. SEIgedT x >0, y < 0 & forw]

C

1
2
3. W& x>0, y >0 F fov]
4, g x <0, y >0 F faw]

C

The PDE x%+yg%=0 is
1. hyperbolic forx > 0, y < 0.

2. ellipticforx >0, y < 0.

3. hyperbolic forx > 0, y > 0.

4. ellipticforx <0, y > 0.

s AfOTT 9T YT T gYUIfagle dR )
THT 8, Traer g

x =a(0 —sinf),y = a(1l + cosh), 0 <0 < 2m.
drel T Tehal & HTHR H gl dl ol Heled g
ma?(1 + cos0)0? — mga(1l + cosb)

ma?(1 — cosB)0? — mga(1l + cosb)

ma?(1 — cosB)6? + mga(1 + cos6)

> W bdhpoe

ma?(1 + cosB)6? — mga(1 — cos6)

A bead slides without friction on a frictionless
wire in the shape of a cycloid with equation
x=a(@ —sinf),y =a(l+cosh), 0<6 <
2m.

Then the Lagrangian function is

1. ma?(1 + cosB)6? — mga(1 + cosb)

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

gfe
] = f 0% +2yy" +yHdx, y(1) =1
Jur y(Q) TS §, A WH §

1 x-1
x+1

1-x

D ® o

2.
3.
4,

—-x-1



48.

If

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

and y(2) is arbitrary then the extremal is

1. e* 1, 2. eXtl,
3. el™* 4. e=*1

49.

49.

50.

EX)>0% T@Y & Th IEeod W X & [y,
fa=roT &1 Ut p ARHNT & p=%a§'RT,
Gl 02, X & TROT gl A & X, X,, -, X,
T YOHAT AT S@er Aeg 2 § auar
3701 fIeROT AU p &, @ UIed FAT Aicred!
gl Jg Ter Sar § & Hyup<5 ¥
Hy:p>5 &7 G&Tor gl HHeId
qETT 30 YR & H, Pl ITAHR HL
1. I (X, —2)?>>C %l

3lo4ld
)

2. Ifg (X, —2)*<C gl
J(Xi—X)*
3. uﬁ - >C %|

_W\2
4. gfe Z();TX)<C%I

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,X5,++, 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. Z(Xl - 2)2 > C.

2. J(X;—2)?’<C.

J(x;—-X)?

3. > C.
X-2
—7\2
4. Z()Sl—x) <C.
X-2

(xlﬂyl)' (x2'y2)""'(xnﬂyn)m %, X'afw 3@
o v-aARE: F & e &, et a9
Pc # ANd, 99 | A & ¢ p dfawT

16

50.

51.

51.

52.

Y=a+px+e, &I & TARoH gﬁ' g H
a,p & TIATH T Hehelsh §| ARG 3Mehst
adt e W TR o o, ar

1. @&, W f AL

2. f &R, WG @ AL

3. @dur g, alsr S|

4. @, BH P15 ot AGT S|

=

D

(x1:3’1),(x2;y2);"‘;(xn,yn) are data on X-
cultivable land in a district and Y-the area

actually under cultivation, both measured in
square feet. Let @& f be the least squares
estimates of , § in the 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 fF gWOT & -9y GeWur & U

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

ATl 0% (AT T Tl vefor A 787 )1

ar A F- 9ietor gfaeds & A, At

Hr FATATT & WreoT & A,

1. 3MFd ey § [T a8 [Far &
gehT|

2. 3aRenfa

3.0 gl

4. 1%l

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.

ar gl § s 1 H 29 i gur 48l
gl Sy 2H 4dmd I aur 2 & IS gl
Irefosehd: Teh AT el ST § T I I
8 @ UH dg Aefeowd: To S gl I



52.

53.

53.

54,

54,

I o fperar §, df sghr Far wiikedr §
f& s 197 T2

1. % 2.1

3.2 4. 1

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. 2.

[uy

3. 4.

wiNn N
AlRr Wlkr

forelt oft ar et AduwrB & fav fHee
gael # HiA-AT gAAT TEY 82
P2(ANBS) + P2(ANB) + P2(A°) > 2
P2(A N B) + P2(A N B) + P2(A°) =
P?2(ANB®) + P2(AN B) + P2(A°) =
P?2(ANB®) + P?2(ANB) + P?(A°) <

w

Eal A

1
3
1
1
3

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(A%) =
3. P2(AnB%) + P?(AnB) + P2(4%)
4. P2(AnB%) + P?(AnB) + P2(4%)

IA
WIR R W[RrW]| -

AW & U @l W agen, a4 9fd Her
arell Cardl Gfshar & HTaR AT A B
galed WTeT: 10:00 S Geldr ¢l Afe Tg fear
AT § O GET AEE Ui 10:40 W N §,
ar sEdr wi¥ear a1 § 6 wid: 10:30 &

UG HI UTESh IMTAT & AL

1. = 2. e7?
4

3. - 4. e/
2

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

17

55.

55.

56.

probability that no customer arrived before
10:30 am?

1
1 -

4
o2

2.
3.

N | =

4, e~ 1/2

A & X, X,, -, X, Tk Tefeos ufaed §,
ST "eled $elel f(x) = 3x21g)(x), ST&T
Lo (@) = {1 g z € (0,1) ¥ g geT A

0 3T

fSerTelr IR B

Y = min{X;, X, -, X,} T AT Gefca Helel
g(y) 4182

1 g@) =3ny*" ).

2. g =1=(1=y>)" IO

3. 9 =1 =y)" Iy

4. g) =3ny*(1 = y*)" I »).

Suppose X3, X5, --+, X,, is a random sample from
a distribution with probability density

function f(x) = 3x%I(o1)(x), Where
1 i € (0,1
Lo (@) ={ if z€ (0,1)

0 otherwise
What is the probability density function g(y) of
Y = min{Xl,Xz, o ,Xn}?
1. g») = 3ny*" 1 ().
2. g =1=-1=y>" Loy
3.9 =@ =y Lo
4. g(y) =3ny*(1 = y*)" " I ().

Xy, Xy, -, X, TIAA: Ud GAAHHAAT: dfed
N(6,1) ATETeSH X 8, S8 6 AT ulieh Al
o g, 3T 0el-,—2,-1,0,1,2,-} | T A
q PIA-AT 6 FT ATRIA THTAAT HTeholdh g2
1. X

. quites St X & fodea#

X @1 quites #T (3TadA qUites < X)|

. (X1, Xy, -0, X,,) T AT

A owoN



56.

57.

57.

58.

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

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

takes only integer values i.e.
Oe{--,—2,-1,0,1,2,- }.

Which of the following is the maximum

likelihood estimator of 8?

1. X

2. Integer closest to X

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

4. median of (X1, X5, -+, Xy)

AT (X, Xy, X,) Th TfTos A §,
ALY p U AT aREur gy T

& WY o TUH HEG °UTHh H AUNH Al
14

(llil2’“"lp)’ lexl
i=1

1. Y & Tl ’fFcerOer #r w1 afeer gl

2. Y & ~gAdH AfHEIOS AT F Gt
JfFrereTor afeer gl

3. ¥ & 3Taad AfHEI0r AT F I d
JfFrereTor afeer gl

4, Y7 & gafr 3rfderetor It @ @fewr B

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

matrix 2. Then the coefficient vector
(ll, Iy, lp) of the first principal component
p

liXi is

=1

=~

the vector of all the eigenvalues of ..

N

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 >t

3T Ifd A J4r Far Afd p, u> 1 & 1Y,
& Th M/M/1HdR R faar| AT 5 & dgel
Frs o TMEw IF F TR LT AT, SHIT FA
gRedr &2

Me—Sl_Ae—Su
u—-21

2. e 5t — 75K

18

58.

59.

59.

60.

3. e+ (1 —-e‘sa)e

s
5u
e—54

4, e SH 4+ (1 —e™5H) =

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?
#e—sl_le—su
u—A2

2. =54 — 5K

3.e 5 +(1- e_SA) e;ZM

—51
4, e7H + (1 - e‘sﬂ)%

AT n F Th W JReosd gfager (far
YA &) AT N(=7) H Th IRAT
gARe ¥ AFem Sar g1 ST Wifdehar &r
g & diy gaAfte s gfaed & @ &
W T FAE ghr$ UicledN H Affer w7gT 82

nn-1)
1'Nm—n

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

2.

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

==

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?
n(n-1) 2 n(N-n)
" N(N-1) " N(N-1)
(n-1)(N-n+1) n
m=ANnr2) 4. 2
N(N-1) N

(v,b,7,k,2) Th HJfd 3qOT T HfFehou=
(BIBD) & #HIi& rad gl @& (v, b, k,A) &
¥ HIFI-GT BIBD & YIS & Tohd 87

1. (v,b, 1,k 2) = (44,33,9,12,3)

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

. (v,b,7,k,A) = (35,35,17,17,9)
. (v,b,1,k,2) = (16,24,9,6,3)

A wnN



60. (v,b,r, k,A) are the standard parameters of a

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

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

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

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

4. (v,b,1,k,2) = (16,24,9,6,3)

HIT \PART 'C'

61. A & f,(x) = (=x)", x€[0,1]. a@ aF
fr st & & - @ g
L f, % U fagen AR SUGThA & 3Hiedca
gl
2. f, 1 S fdger AR 3uTTHA 76 B
3. f, wad foger: sf@aRa g
4. f, 1 S8k U fag: HHA 3uETHRA B

61. Let f,(x) =(—x)", xe[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. f, converges pointwise everywhere.

4. f, has exactly one pointwise convergent

subsequence.
62. Al fh
27 = {a = @1 + axeCsupla = llal.o < o}

1/2
2 = {C_l = (ar)z1 * ageC: (Z|ak|2) = lall; < 00}

Teh ART T: £° > £2 & 37 YR GRATNT
F Ta= {al,az—z,agi,...}
T Ul F ¥ Hia-ar T 82

T U Had @+ Aa&=aT gl
PP H L2 W T HOIGhd: AT Hdr gl
T~ & H¥dcd & IUT 9¢ Had ¢l

1.
2.
3.
4. T UHTHA: Tad g

19

62. Let

7 = {a = @1 + axeCsuplas = llal < oo}

1/2
£ = {g = (@ * @€ (D lawl?) = lall, < oo}

Defineamap T : £° - £%as
42 a3
. 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~1 exists and is continuous
4. T is uniformly continuous

Ta= {a

63. A & A= [q;] T nxn degg § e

sl ij & AU q; s quiis g1 AW &

AB =1, B =[b;] % WY (STg1 [ dcHAD 3§

)| T AYE €& AT, det ¢ 3HF AROIH

Fr Afdse Frar g1 [T Faa & T F9-F

e g

1. Ifg detA=1%, @ detB=1 gl

2. & b; & TH Ui g1 & T detA M
quites gl wed Sfdeer & |

3. B EHRAT Teh qUich 37eTE gl

4. & b; & TH Uit gl & faw v
3TaeTS GTAeE § detd € {—1,+1} &I

63. 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 I 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 A is an integer.

B is always an integer matrix.

A necessary condition for each b;; to be an

integer is detA € {—1,+1}.

3.
4.

64. Wold f(x) = sin(x) sin( ),xe(O,l) & T

1
X

e &7 O S8 TGl

L lim f(x) = Iim £ (x)

x-0

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

x—0



lim f(x) =

x—0

Im f(x) = 0

64. 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

lim f(x) < llm f(x)
x—0

lim f(x) = 1

x—0

Im f(x) = 0

65. Idr o f&F xe (—n,m) & fov e A &
HiT-AT AT ThAT FfAART gier §2

e—n|x|

HMS

¢ sin(xn)
Z ns

n=1

> )

n=

[y

Z ((x + n)n)

n=1

65. Find out which of the following series converge
uniformly for x € (—m, 7).
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66.

66.

67.

67.

68.

68.

o]

Z 1
by ((x + 1r)n)2

AT f&F ATH nxn YoM 37Teg g,
arEdides wfdfsear & @l A6 f6 B =47, A
& gRad @ fAfdse war g1 @ 3meggl &
q FiA-AT GeATlcHR-TRad g7

1. A+B 2. A7+ 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

A B s €(0,1) @ I N HFT 7 &
HiF-8 T 2

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

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

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

4, vmeN, >5neNs.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, 3neNs.t. s<m/n

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

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

A & Wy, W, W, R & i e

sygAfSear § afe &3 w, & faar 9 §1 J=

Fw=w nw,nw, & a g7 I8 T~y

W 9ET FHRd §

1. I§ 3TaTF AgT § & RO i U 3ugAfe
w gl

2. dimWw <8

3. dimW >7
4, dimW < 3

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

1. W may not be a subspace of R°

2. dimW <8

3. dimW =7

4. dimW < 3



69.

69.

70.

70.

71.

71.
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A f& A TH aredias @AAT 3egg g1
& 3H fIhy W g5 A & &

. AF FTAAIOR AT F 08T B

. A% gl 3TAEeI O AT aredias gl

. TG A~ T AR’Aca g, df A~! aredfas
aur FAEfAT

4, AFT FH T HF T O FAAI0F AT B

w N

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 A1 exists, then A1 is real and symmetric
4. A has at least one positive eigenvalue

T A F AT Beral § F I3, (0,1) W
ThTHATAT: AT &

1 f(x) = e*

2. f(x)=«x

3. f(x) =tan (nz—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 T Afese Far § &
I xeAg d 1, dUT3H=TAT 0l

200

1
@)= ) g n ), xel0,1l

n=1

) A ar [0,1] | f(x)
1. qA FATRAT B
2. oS9T TAHAAT gl
3. U Tdd Hold gl

4. UH TRieST Hole gl

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

72.

72.

73.

200
1
FO)= ) 5o @), 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]

R? W T Beled f(x,y) & e A+
37aFersT &

Loy =x* Ly =y

ar

1. f & f&h-3acherst TaT T a3t & gl

2. f &I TS 3aFerst der gt w

3. f &1 A fear (1,1) & AR T9F Th
feep-3rasherst 8l

4. T F1S H-3radhorer waa faner off faam
A e B

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

partial derivatives

of —,2 O — 2
ax(x,}’)—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.

A fh R W dy, d, @ g+ &

di(x,y) = Zn:lxi -yl dy(xy) = (Zn:lxi - )’ilz)
A 7 A B A ¥ A R W

T gl &l

__di(xy)+da ()
1. dGxy) = 1+dq (x,y)+ da(x,y)

1/2

2- d(x')’): d1(x'Y)_d2(x'Y)
3. d(x,}’) = dl(x!y) + d2(x!y)
4, d(x,y) = e™d,(x,y) + e "d,(x,y)



73.

74.

74,

75.

75.

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

n n 1/2
d;(x,y) = lei - yil, d, (x,y) = (Zm - }’i|2) .
i=1 i=1

Then decide which of the following is a metric

on R™.
_di(ey)+ da(xy)
1. d(x,y) = 1+d, (x,y)+ da(xy)

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

AW o A, R? &7 oot sqadeT &

A= ()t D*+y? < B U {@y)y =
xsini,x>0}.

ar

1. AHeg Bl

2. ATgd gl

3. Auy-gefad gl

4. AIREE gl

Let A be the following subset of R?:
A= {(x,y):(x+1D?+y2<1} U
{(x,y):y = xsin%,x > O}.

Then

1. A is connected

2. Ais compact

3. A is path connected
4. Ais bounded

Ao R A= ]| AR o, g,
A" & aY AT AT [Afese Fd &
M |a,| = |B,| &1 @

LA no o, a, > ®

.G\@n—wo, B,— 0

e n@HE A B, U B

afg n fawa § ar g, ®oT gl

A w N P

LetA = H

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

1l a, > oasn —» o

2. Bp— 0asn—> oo

3. B, is positive if n is even.

4. 3, is negative if n is odd.

(1)] and let a,, and f3,, denote the

76.

76.

77.

77.

78.

AW T M, ¥ aedfde  nxn e dr
afeer aAfe & Afdse axar g1 M, & e
UEHTIdl # @ dF W & el s
3ygATSer gl

V, = {AeM, : AgemAOITE )

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

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

V, = {BA: AeM,}, &M, § B T faad
e &

P wbhpE

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(A) = 0}

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

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

ofe paur Q sgcHAvIY 3regg ¢ arfs

PQ = —QP &, Y &9 Ig sy [erer Iha
BE

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

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

3. Tr(P) = —-Tr(Q)

4. Tr(P) # Tr(Q)

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)

A 6 nUw QAvA d=ar § > 7. A &

A=[a;]Th nxnIEE 8, a;;4, = 17

i=12,..,n—1% T quq a,, = 1. A &

a; = 0\ 3= arell (i,j) & fow| ar g

sy forer T &

1. A% AT AT H T 151

2. A% fHaeIOe AT H Th -1

3. AST HA-U-HH TH AFA0F AT §
forerehT Sgehel > 2 &l

4. AT FS aEdas ANfFAeIOF AT FET gl



78.

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

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

12,..,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.

79.

79.

80.

S

P(2) = (25: anz”> (29: bnzn>
n=0 n=0

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

1. & & ¥ A A J¥das A

2. % 14HFAA 7 B

3. &I HIg AREdTdh Hel &l &l

4. % 129FAF 7§

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.

AW f& CR D U faga s afsher g1 A

& g: D - D g s &, g(0) = 0, TAT AR
_(9@)/z, zeD,z+0

R IORE A

e Y=l H I PIA-9 TEr 87
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80.

81.

81.

82.

D & h geNHAThe &
h(D) c D.

- lg'(@)>1.
Clg1/2) < 1/2.

Let D be the open unitdiscin C. Letg: D - D
be holomorphic, g(0) = 0, and
g(2)/z, zeD,z+#0
let h(z) = { pss i
Which of the following statements are true?
1. his holomorphic in D.
2. h(D) € D.
3. 19'(0)] > 1.
4. |g(1/2)| < 1/2.

S f(D), oy © O I arer v

eIl Holel gl dr

1. z=0Ueh Gfaurd 3ids gl

2. ﬁkez?ﬁ?,z=2nikwwmgl

3. & kez\{0} & T, z = kn TP T
3eide gl

4. z=m+ 2mi Th 3idd 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 =m + 2miis apole.

A fh R TS IRMEAT IR FAA@AT

Tord, ACHHAS add & |y gl o &=

HYAl H A FIA-F ITATRd: T 82

1. R ®I$ 8f qedcX 37ada, o1 dl Teheh §
AT YT & AT B

2. I§ GHT § T R& U YA Hagd &l
HEAcT &, S o oY Teheh & o T T T
I B

3. RFT & AT IUTsliaell 3Tss &

4. & RFT IS YT HT HASTh oAg1 ¢ al R
fonell oY 1T 3UHAE &1 G Th ST
o &l



82.

83.

83.

84.

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.

A & R v HAREAT gog § dwq5s
TG & WA, TAT R[x] T R H TF IgIg
o gl fhdl R f =30 pa,x" & T
aRAMAT & w(f) & dTGeadwr n, dife
a, #0 3R w(0) =4c. A 7T FUAT H &
HlT-AT/A TEr 8/e?

1. w(f +g) = min (w(f), w(g)).

2. w(fg)=w(f) + wlg).

3. w(f +9) = min (w(f), w(9)), if w(f) # w(g).
4. & R TH qolfieh wid 8, ar

w(fg) = o(f) +w(g) ¥l

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?
L. o(f +g9) = min (0(f), w(g)).
2. w(fg) zw(f) + w(g).
3. w(f + g) = min (w(f), w(9)),
if w(f) # w(9).
4. w(fg) = w(f)+ w(g), if R is an integral
domain.

Ae & (X, d) vw gl FAfe g1 ar

1 X# & Weo [agd @=ad G |99d
AT FT TF A0 AfFEAA g

2. I xFEE § A x # vH Weo fagd
eI G, §gd FHTYA HT Th IO
qiEAcsT A6l g Thd|

3. A AR x o ¥, X F v Weo Rgd
A=Y G, §9d FHTA HT Th A0
giFAeT gl

84.

85.

85.

4,

AT A X TUT: Hgd &, X & T
TIeo fagd THTad G, Hdd THTUA HT
U 0T GiEdAdT

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

1.

2.

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

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

. An arbitrary open set G in X is a countable

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

A &

S={(x,y)eR}|—1<x<1adu —-1<y<1}
AW R T =5\(0,0), S & A& 7o foig v
fohrer & & a1 T T WeeTd ¥ AN
TH R

d%h, f U Tdd Boldd gl Tl Tgr Ashedr @r
e

1. f& wfafds #r gag g afRul

2.
3.

4,

f & yfafde & dga g TRl

0 TR o Idd Belel fH ST RS &
Teh Hold Wolel oo [aEgd fahar ST FeveTl &
I S RAF & Tk Tdd Bolel d& Il
f @ faEge o S dehar & dr f @ gfafes
afteg &

Let

S

={(x,y)eR?|—1<x<land —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.
2.
3.

Image of f must be connected.

Image of f must be compact.

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

. If f can be extended to a continuous function

from S to R then the image of f is bounded.



86.

86.

87.

87.

S

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

w%amla’r D={weC|w <1} F TT
1. P(D) SR

2. P(D) faga &I

3. P(D) €9 Bl

4. p(D) 9Reg &I

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) S R

2. P(D) is open

3. P(ID) is closed

4. P(ID) is bounded

R 2 x 2 SGcshdA0N 3Tl & g & oo
gl W faan|

¢={¢ Z):a,b,dEIR{, ad = 1}

H={( "):per}

et Fuat 7 ¥ FiT-T T 2

. TSP AU F 3T G U HHE Sl &

G F UHh AAYT 3T6HAE H & |

. {1l HHE G/H GURHATNT § U 3ael B
. HIThel HHE G/H GURHATNT § a41 (R )
AR 1 & &7, 2 x 2 fashoT 3meggr &
HAE & WY JAHRT B

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

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

o[} )eve)

Which of the following statements are correct?
1. G forms a group under matrix multiplication.
2. His a normal subgroup of G.

25

88.

88.

89.

89.

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 C @A JEansit 1 aF g aur C,
U & e YA WIFAY TCAT3N F1 THE |
ar foest & @ Fa-8 w@Y 82

1. ¢ afFF g

2. C" T g URAT 39Geg dfshep T

3. € & uRfAda: #$ aRfAT 39wg &

4. ¢ & g 3T sqwg afhE g

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.

T YT H T HIF-F 3GTSd: T 82

1. Z[x] Tk HET IUTSTEel Iid &l

2. Z[x,y]/(y + 1) Th 3Tefdcig IO
uie Bl

3. If& R UF FAET UG Wid ¢, TA p
Teh YA AT IUTsliaell, § dF R/p
qﬁiﬁa?r:ag?rmﬂ?:ralmaﬁﬁﬁ%l

4. & R U AT ISR 9id ¥, aF R
S o 3ygery g 13iafdse &, ag iR
U HEG Ul Tid gl

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 domain and 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



90.

90.

A fh F, T IRTAT &7 § a1 21| ar
et et F F Sl 7@ &2

F,[x] % AT IRTAT: I gl
3aaq gl

. Ty [x] T 1T 2 T EH-81h Teh ITgIoiy
SRECEY

3. F, W F,[x]/(x? + 1) ts aRfAT aar afeer
gAfRE gl

F,[x] & o7 57 g 8 ergeniong
9g9e, F, & fodl o diord: dqaar &
et e T B

=

N

>

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 FF,.

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

91.

91.

Folelh
1

Jlyl = J(y’2 + x%)dx
0

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

. GIel #eATH |

. gl AR g

YIS AT

gdel 3Tddd gl

N N

The functional

1
Jlyl = J(y’2 + x%)dx

0
where y(0) = —1landy(1) =1o0on y = 2x — 1,

has
1. weak minimum
2. weak maximum
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92.

92.

93.

93.

3. strong minimum
4. strong maximum

A & x:[0,37] » RAT.31.9.

x"(t) + et*x(t) = 0, t € [0,37] FT Th Q]\FflT-R' gol
gl ar @ {te [0,3n]: x(t) = 0} #HT
IUTARITETHT §

1. 1 & @A

2. 2 | 3% I FAT
3. 2 & gHA

4, 3 & f¥® I AT

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

IRIAS AT gEEar

y®) =f(y®) y0 =aeR

ST fR->R § W GaR| & suai § &

HIT-T TATHd: T g2

1. T Hdd Held f:R — R J2T aeR &7
31fedca & difer 3WIFd TATTT T IS gl
0 & forely sft @iy & 16T g

Z.meﬁwg,ﬂaeﬂ%a?ﬁm
THEEIT HT Th AT & 8l

3. SIF f & 9R Tdd 3ddheleild g, IuIed
IRfAS 71 gFear & fow 3ffdaa
3Tss IR R B

4. 9 fUREE & dUT HAd 3dhaald g,
IWRIFT THATAT & ATedea #T 3cass
IRTA R B

Consider the initial value problem

y' () =f(y(®), y(0)=a eR where
fR-R

Which of the following statements are
necessarily true?



94.

94.

95.

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.

A Rt >0 & T (x(0), (@)

%=—x+y, i

at ==y x(0)=y(0)= 1.

T HATT ¥am &1 ar x(t) 59 AT &
1. e t+ t y(t)

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

4. —y(t)
Let (x(¢t),y(t)) satisfy for t > 0

dx dy

= xty, ;=-y, x(0)=y(0)=1.

Then x(t) is equal to

1Le "+t y(t)

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

4. —y(t)
u(x,t) & AT a@T FHEROT W IR

%u  d%u
0z —ﬁ—o,(x,t)ERX(0,00)
u(x,0) = f(x), xeR

‘;—’;(x, 0) =g(x), xeR

A fh 3WIFT THEIT HT gl w; &, f = f, 9T
g=gi, i=12 & v S@ f:R->R T
giR->RET I 2 Faled § S & xe[-1,1]
& T fi() =f(x) T g;(x) = go(x) F
AU g E T FuEr 7 @ sl
3MEeTHhd; I &2

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

u(l 1)_u(11)
1\272) 7 "2\2’2

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

P w bR
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Consider the wave equation for u(x, t)
2%u  9%u
ez _ﬁ: 0,(X,t) eR X (0,00)\
u(x,0) =f(x), xeR

g—?(x,O) = g(x), xe]RJ

Let u; be the solution of the above problem with
f=fiandg = g;fori =12, where f; R—> R
and g;: R - R are given C? functions satisfying

f1(x) = f(x) and g4 (x) = g (x),

for every x € [—1,1].
Which of the following statements are necessarily
true?
1. u;(0,1) = u,(0,1)
2. u1(1,1) = uz(l,l)

11 11

3w (53) = w2 (53)
4. u1(0,2) = uz(O,Z)

AT B u: R?\{(0,0)} » R T& C2 Felel & Sl
e (x,y) # (00) & fw 24t 227;‘=o el
AT T &1 7 6 usq &9 & &

u(x,y) = f(Yx? +y?), 5@ f:(0,0) >R TH
3RAT Folel &,

1 limxz+yz_>o|u(x,y)| =

2. lim 22 6lu(x,y)| =0

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

4. lim 2,2, lu(x,y)| =0

Let u: R%\{(0,0)} - R be a 2 function

2 2
satisfying % + g—yz = 0, forall (x,y) # (0,0).

Suppose u is of the form u(x,y) =
f(w/x2 + yz), where f:(0,0) - R, isa
nonconstant function, then

1L limyezgp2ofulx, y)| = oo

2. lim,z, 2 olu(x,y)| =0

3. limzyp2 |u(x,y)| =

4. lim 2,2 6 |u(x,y)| =0

Freft gaEear

ou ou
ya—x$—0}
u=gonTl

& Teh AT &ol, & 3dholeild Helel
g:FaR?WF*Wﬁ'%’,Hﬁ
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1. T'= {(x,0):x > 0}
2. T={(x,y):x2+y? =1}
3.T={(,y):x+y=1x>1}
4. T = {(x,y):y =x2%, x >0}
The Cauchy problem

ou_ ou_
yax ady -

u=gonrl

has a unique solution in a neighbourhood of I'
for every differentiable function g: T — R if
1. T'= {(x,0):x > 0}

2.T={(x,y):x2 +y?=1}
3T={(y)rx+y=1x>1}

4. T = {(x,y):y = x?, x > 0}

u' = f(x,u) P g BA F AT @h sgaRor

h ’
afer Uiy = (1 — au; + auj_; + Z{(a +3ujyq +

(Ba+Dyj_,} & M §
1. 2 ifa=-1
2. 2 ifa=-2
3. 3ifa=-1
4, 3 ifa=-2

The order of linear multi step method

h ’
Uiy = (1 — )y + auj_4 + Z{(a + 3ujq +
(Ba+ Duj_,}
forsolving u’ = f(x,u) is

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

o # @ Fla-a fafga saaRor §2 (S8t q,p
sherel: gfdfAffica #Xd & caushihd A&
FrﬁlT SATIhIhd HAIT 1)

1. log sinp, Q =qtanp

_1
3. P=gqcotp, Q= og( smp)
4. P=qg%sin2p, Q =q?cos2p

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

=logsinp, Q =qtanp

1
2.P=qp*, Q=3
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3. P=gqcotp, Q= log( smp)

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

A TR y(x) TH WU TAd: dFhT Bolod
[04] R &I dF ®eleTdh
4

V] = f o' — D2’ + 1)%dx

T geldH T IETAT § ARG y =y(0) &

1. y= g 0<x<4
(—x 0<x<1
2 y_{x—Z 1<x<4
3 _{ 2x, 0<x<?2
Ylex+6, 2<x<4
_{ X 0<x<3
4 y_{—x+6 3<x<4
Let y(x) be a piecewise continuously
differentiable function on [0,4]. Then the
functional

_ f(y' — 120y’ + 1)%dx

0
attains minimum if y = y(x) is
X
Ly=3 0<x<4
-x 0<x<1
2y, ) 12224
3 _{ 2x, 0<x<2
Ylex+6, 2<x<4

( x 0<x<3
4. y_{—x+6 3<x<4

hegld HHuTd Heor fSadr 3ifts

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

g, & fov Ao & & Sla-a et
EI AT HIT HTHAGIOR Bole 872
1. 1, e*

2. —m?, mwsinmx + cosmx

3. —4n?, wsinmx + mcos 2mx
4. — 1%, mwcosmx + sinmx

K(x,t) = {

Which of the following are the characteristic
numbers and the corresponding eigenfunctions
for the Fredholm homogeneous equation whose
kernel is
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_((+Dt, 0=x<t,
KG6) = {(t+1)x, t<x<1
1.1, e*

2. —m?, mwsinmx + cosTx

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

HHATRS HIHIOT
$(x) == [ cos(x + £)p(t)dt = f(x)
& IRMAT: sgd & g afe

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

4. f(x) =sin3x

The integral equation

$(x) — = [ cos(x + )p(t)dt = f(x)

has infinitely many solutions if

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

4. f(x) =sin3x

103.

103.

X1, X5, o, X, & TAAAA: TT AAATHATT: dfed

N(u,02),—0o <pu<oo, g2>0 |

1. JZWWWW@WWZ

2. o T FYATH TEIVT 3ATHA 3TheTsT Z

. (X — K )2
3. o2& 3Tadd HWWZ%?’I
1

4. o T STIGH GHTTIAT 3Tehetal Z(X X7 4

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

distributed as N(u, 02), —00o < u < 0, 02 > 0.

Then

C X —X)?

X — X)
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gl

gl

104.

- X;—X)?% . )
Z ? is the Minimum Variance

Unbiased Estimate of o2

X —X)?, . .
2. Z ? is the Minimum Variance

Unbiased Estimate of o

n

X; —
2

Estimate of &2

n '__2
Z(XL nX)

Estimate of o

is the Maximum Likelihood

is the Maximum Likelihood

AW & X, X,, ..., X, TqdAT: Td FAATHATA:
(1-6,1+6) e, 6 > 0 PN 3FTEOT A T
GRS &L Xy = min{Xl,Xz, wXndh Xy =
max{X;, X,, .., X} A X == {llX

o & & ®la-ar Icg %?

1 6 & AT (X, X, X)) 9T &

2. 0 & AT ~(Xon — X)) IS B
3. 62 & fau 2 S (X — 1)? AT B
4. 0% & faw 2y, (x, - X)? s g

Let X;, X5, ..., X,, be independent and identically
distributed random variables each following
uniform (1 — 6,1 + @) distribution, 8 > 0.
Define
Xw
max{Xi,X,, ...,

= min{Xy, Xz, .. Xp 1, X(n) =
X,}and X = %Z?:lXL
Which of the following is true?

1. (X)X, X(ny) is sufficient for 6

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

4. % ™ (X; — X)? is unbiased for 62
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U =T 9 &l &l R Fadd: 3BTl Sdl
g AT 5 X,Y 5T ar 3BTal & sidiol & odr
Z=X+Y 8 7 &F 5§ Z : 6 F sfad
frar STar § 9w v g af o s 7 &
HlT-ATA TT B/8?

1. X dar Z Taqad gl

2. X dUT U TaAT gl

3. Zaur U T&adT gl

4. Y AT Z TadT =Tar 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

A dUT B U&h Wd Wad § OFH T =gy
feFhT 3Tl ST 81 A Wor T PR3N Al
¢ [k 3 ' SR 3T, B & SR [WFh

N 3OTAAT §, 96 A A UTh IR RQas &t
30Tl § U7 Bal IR, U @ aINT @l §
e d®, 519 d% Tk MY FT AT 760 37|

o8 o Y uger fAer Srar & ag Shaar g1 ar
1. P(B Wins) > P (A Wins)

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

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

4. P(AWins) =1 — P (B Wins)

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(AWins) > P (B Wins)

4. P(AWins) =1 — P (B Wins)
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3aEyT gARE S={1,2,..,.n} & n>10§

gad Th Hibld g@ell R fauar| &= &

HHAUT WA g P = ((py)) wNUS

AT &

p; >0 3G |i—j|a@A &

p; =0 3 [i—j|fawer &, ar

1. Hishla AGlT TN &

2. U VY AT | FT ’i¥dcd ¢ it &1f0rh &l

3. Ush UHEY HEAT | T Hidca & forger
g d(i) =1 &1

4. 9RFAT: T sy gear &1 3ifecag

Consider the Markov Chain with state space

S ={1,2,...,n} where n > 10. Suppose that
the transition probability matrix P = ((pl- 1))
satisfies

pij > 0 if [i—j|iseven

pij = 0 if [i —j|isodd.

Then

1. The Markov chain is irreducible.

There exists a state i which is transient.
There exists a state i with period d(i) = 1.
There are infinitely many stationary
distributions.

PN

AW R {(X;; i > 1} 9cde ATET 2dUT TIROT 5
YOTATTT §¢o Wl diel TadT ATeiesesh TR T
T JHefhel g1l T # 4 Sl a@@r 2

1. %Z X; IRdar 7 2 d fAaRa giar gl

2. %inzcr@wﬁwmyfmrﬁ?rm%l
3. (%le) IR ar 7 4 I AfFART TR |

X\ 2 .

(X) ITRehdT & 0 deh JTFART T gl
i=1
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
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of the following are true
n

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

n
1
2. EZ X;% converges in probability to 9.
i=1

2

n
1
3. <EZ Xi> converges in probability to 4.

=1

n
Xi\°
4. Z (#) converges in probability to 0.

i=1

A fh X T Iefeod W g R T 3aqsse

§cd & TTY| af HET FYUT P Ugdler:

1. Ife X FT v WA deod § ar ATSIHT
X) < E(X) &l

2. AR [a,b] H I X FT THAART ¢l ¢
an, E(x) < &fegsr (x) &1

3. Ifg X &1 & gfdug de §, ar
V(X) < E(X) &l

4. gfE X T THh YATHAT §cad g, ol
E(X) < 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
V(X)) < E(X)
4. If X has a normal distribution, then
EX) < V(X)

111.

AT foh Ul 0 =0, d2dT 0 = 0,(+ 6,) F
37X T Tefessd o X Fr IIikedr gegaT
Holel foeT & fear Siar §

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

110.

gIeToT ¢ S IRATNT FT Arfh

p(x)=1 3TET x=0,1

=0 3¢ x=23

Hy:0 = 6, §TH H,: 0 = 6,, ST geIor & fav
qOETT ¢ &
1. TR 0.05 9T T AFddH TETT ¢
2. TR 0.05 T Toh FHITIAT 3eqarel GL&ior 2|
3. U HATAAT TLIefor |
4. 3TATT 0.05 T T GLI&ToT

Suppose the probability mass function of a
random variable X under the parameter 6 = 6,
and 8 = 6, (+ 6,) are given by

X 0 1 2 3
Poy(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
For testing Hy: 8 = 6, against H,: 6 = 6, 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

m w (xl'yl)'(xZ'yZ)! "'!(xn'yn)a;
T T &) wfeY, =g o9 R &
38R fihe fhd a|

Model 1: yVi = ,80 + .lei i= 1, 2, .. n
Model 2: yVi = ,80 + .lei + ﬁzxiZ i = 1, 2, .. n

A 6 [y, py & TFAqH T 3Tehelsl B, By ©
Sfd®T 1, @ AT 9iaeT 2 ¥ =T gaf
HTehorst 865, B, s

A R A= 37 (- (Bo+ Auxe))

B = ¥i(Y; — (65 + Bixi + f3x2)

g1 ar

1. A>B

2. A<B

3. u%’%TWT%ﬁ?A=OE|i§B>O
4. ugg’rm%fa?BzoqigA>o
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For a data set (x1, 1), (x2,¥3), ..., (xn, ¥) the
following two models were fitted using least
square method.

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

from model 1 and By, B1, B3 be the least square
estimates from model 2.

LetA = 37 (Y — (8o + lel-))z.
B = S2(Y; — (B + Bixi + B3x D))’

Then

1. A=B

2. A<B

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

A 5 ¢ (x,y; p) AT WIGA (8) AT FET-
TETERT 3Teqg (1 “

p 1
§¢sT I Uslcd gl Helcd

Ho (@) + ¢ (wy -2)) vomere o
o afer () o R @

) geFd AEEISCRIEIE

1. X JATY ST &l 3UTd s AT JaTAT gl
2. HEWEOT (X,Y) =0 %I

3. X aury ¥@aT gl

4. (X,Y) & gfaaR YETHAT o gl

Let ¢(x, y; p) be the density of bivariate normal

8) and

. . . (1
Variance-Covariance matrix (p

distribution with mean vector (

q) Consider

a random vector ();) having density
%(‘P ((X,}’: %) + ¢ ((X,J’: —%)) Then

1. Marginal distribution of both X and Y is
standard normal.

2. Covariance (X,Y) =0

3. X and Y are independent.

4. (X,Y) has a bivariate normal distribution.

A & X, X, .., X, 3IH TAd dcd Hold
F(x) & Y TEdId: U9 FAUEAAT: dfed &
qAT V,,Ys, ..., Y, 3T Tdd scel Holed F(x — 0)

i=12,..n

i=12,..n

32

113.

& Y TadId: U9 FAUTHARC: s§ed & Ig
ot AT 6 @l ij & faw X, gur v, w&@aT gl
qEToT FHEAT  Hy:0 =0 S§oTH H;:0 > 0T
et

aa & X, X, . XYY, .Y, & &
Ry =#I¢ (X),a=12,...m dU  Rp,p=
FE (V) p=12,..,n | dRAWT N &

U =301 Yho V(X V), STET
Y(a,b) =1 3G a<b¥,

=03 az= bl
o & & Fla-a T
1. Hy® 3eX P[Ry =n+mR,=n+m—
1,R3=n+m—2,---;Rm+n=1]=(mj—‘n)!.
2. UTA Y, R AW AT
3. Hy& 30eT E(U) = =~
4. Ho ST H;& ST & faw U ov et
STEIoT Yo GLeToT 3UgFd gl

Suppose Xi,X,,...,X,, are independent and
identically distributed with common continuous
distribution function F(x) and Y3, 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: 6 = 0 against H;: 6 > 0.

Let R, = Rank (X,),a = 1,2,..., mand

Rin+p = Rank (Y3), B =1,2,...,n among
X1, Xy, oo X, Yy, Yoy e, Yo,

Define U = fonzlzgﬂl/)(Xa, Ys), where
Y(a,b) =1 ifa <b,
=0 if a=0b.
Which of the following are true?
1. PIRy=n+mRy,=n+m—-1,R;=n+
1
under H.

= (m+n)!
2. Uand Y7-, R, are linearly related.

m-—2,..,Rpin =1]

3. EQU) = % under H,.

4. Right tailed test based on U is appropriate
for testing H, against H;.
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T QT & 381 J MY g Hr wilRear

6 gl TAFwr AT IR 3T ST § adr &7

3ifha = &

Y = 1 3fe eft et 3orelt 7 MY Fwverar 81

y =2 3fe @l el 3oTel A geo Heherdr Bl

Y = 3 39T

afe 6 FT I§ Gelcd Beta («,B) &, d2Ti=1,2

& T y=i% QU I W 9 &1 92T AT

9, &, ar

6> 0,

8, <0,

Y =39 a1 S areim 6 ST 9™ "elcd U

Beta B=Tcqd &1

4, Y =3¥ &1 STl dTell 6 T 9T Helcd Teh
Beta A gl &l

S S

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 e

AT & X, X, ..., X, TAIA: dUT AGATHAAL:

X=X, Xy, X)) | TfE A T A kxk

3Teg &, O T FUe 7§ FiA-d a@

1 XTAX Aur X" (1 - A)X T gl

2. XTAX AT X (I — A)X TAUHAAL: dfed g
afe; ke wa & FRE (4) = 5 B

3. ~XTAX U IMAT ST T AT FAT §
afe A=0 Bl

4. XT(I — A)X Th HIS-ae STeT BT HTEOT
AT g ARG A=1 Bl

115.

116.

116.

117.

Suppose X;,X5,..., X, are independent and
identically distributed standard normal random
variables, and X = (X1, X5, ..., X;)T. If Ais an
idempotent k X k matrix, then which of the
following statements are true?

1. XTAX and X (I — A)X are independent.
2. XTAX and XT(I — A)X are identically
distributed if k is even and trace (A) =

N |

3. %KTAK follows a gamma distribution if

A#0.
4. XT(I1 — A)X follows a chi-squared
distribution if A = 1 .

(BIBDs) & iy g, uraelt (v, b,7,k,A) & T,
e A=14dw k=1 (@ TRqa) § @&
BIBD &I v & e &A= & & frasd 3w

¥ Affg Far o gear g2
1. v=15
3. v=25

2. v=23
4, v =28

We are given some balanced incomplete block
designs (BIBDs) with parameters (v, b, 7, k, 1)
such that A = 1 and k = 1 (are fixed). With
which of the following values of v can one
construct such a BIBD?

1. v=15 2.
3. v=25 4.

A & GATAYAT QS & WY d@HT
IeRos dfdeda & 33U ¥ ured, gfdes’
AT n A TIT TS T T Ul AT
Y B aur eurl fude & el g erde
ASAT & AT TARG Ieos gfdeds &
gred, el AT n & TIld 3eqTqA WA HT
gfaed @rew 7, &1 9EROr (V) = SO Var(Y,)
& fr A § @ *laar /@ gaca gfaey
g/e?

. g TRT & AT GAT 1

. g3l T8 AR AT §

. gl w8 AT wH E

. T T TEROT AT B

[E

A wN
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Suppose Y is the sample mean of the study
variables corresponding to a sample of size n
using simple random sampling  with
replacement scheme and Y, is the sample mean
of the study variables corresponding to a sample
of size n using stratified random sampling with
replacement  scheme under  proportional
allocation. Which of the following is/are
sufficient condition/conditions for Var(Y) =
Var(Ys,)?

1. All the stratum sizes are equal

2. All the stratum totals are equal

3. All the stratum means are equal

4. All the stratum variances are equal

AT TROT & Ueh JATHTT FHAC & ATET
pe fOT T HhsT T 95% faRaregdr
TSl (2.5, 3.6), &dr gl AW fF <25
e fAud gear &1 i e a6t 3wt &
Hypu=po Hip#p, & &1 & fow
399197 A &, df
1. a =.1 W H, 3TaeTqehd: 3TdIhRd grm|
2. a =.025 9 H, 3TaeTehd: 3R grm|
3. a=.1 & foU Aspy A= & v
AT AT g
4. a =.025 F fou ey Ao & v
AT AT B

A data set gave a 95% confidence interval (2.5,
3.6), for the mean u of a normal population with
known variance. Let u, < 2.5 be a fixed number.
If we use the same data to test

120.

Ho:pp = po Hyzpt # o

1. H, would be necessarily rejected at « = .1

2. H, would be necessarily rejected at « = .025

3. For a = .1, the information is not enough to
draw a conclusion

4. For a = .025, the information is not enough
to draw a conclusion

A & T IREICAER dea, AET Uk & A1y, i
3TEROT AT B T Pyt A § Hla-a @ g2

119.

120.

1. T &I SN@AH Feld Th W Holel g
2. T?> & SPH Held Th W Hole gl
3. T3 &7 SNTQA Feld T dcddA® Holdl gl
4. \2T &1 WA Bl Th dcdHqF Bold gl

Suppose T follows exponential distribution with

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.

=1 @& dremEs gaEEr (LPP) W faam:
z = 3x+ 5y & T gfassr & 37T
Ffehehd Y

x+5y <10

2x+2y <5
x=20,y=0.

o

1. LPP &S GEIA §T T IeTHA g1 |

2. LPP & Ueh 3G[AdIT SSCAH gol &1
fedca gl

3. ¢dd GAEAT & UF 3IE[adId SSCaH gl Hl
fedca gl

4. AT THEAT HT TH IINSE & ol

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.



