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

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

W@Hloooomaﬁa:r@ﬁaﬁﬂﬁw
R % e §, T THAX P Ueld Har &l
A @iasr & 80% drar 3T o Aeprerar

HRELERGEIGIEGEGIEIRCEIE i
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

T ARGeT FIX X a7 Y I i @lEERT
el fAdherd! § dUT I 350 @T W F
9T 38 U ®IF 2Y a7 2 X &7 9o
§ 98 a7 IR T dW agE ARen
Gl ae Py &, 98 &

1. T 48.24 2. ®9Y 28.64

3. 93 32.14 4. TIX 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

T SgaAl o HBIT Teh gl didd H §, oifchel
Frel 964 T gt AP HA AG W B
gIg & TAT FEH T qgA & HbA b
ORIT GEY O 98T & FAFE U gsdr
Hler-ar sy afcar Ferem ST dhar g7
1. g8 oI 9T T A W g
2. AN 991 §gA a1 H @ gl
3. 99d BT AT g9 F37 95 ard H
W@l Bl
4, I DI TEA FT APl FHToll
6T & AR & qF A g

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.

dT gEa3t A, B @ C & S9 W T
T T A W 10% oI, B W 20% T
duT CWR 10% gifel Bl &1 AT Coh T



ST Fedl & TIeCId 30 o gifd I T g
¢ SWfh B AUl C & HgFd a9 Hedl &
TREId 38 5% TH BT &l 38 Afed #
g arelr fagrg &1fey ar @ = §2

1. 10% @Ts 2. 20% oI1sT

3. 10.66% TS 4. 6.66% oITeT

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

ar FEQHT ATUTB & FAGGY AH & o
g I gl
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Time-distance graph of two objects A and
B are shown.
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If the axes are interchanged, then the
same information is shown by
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AT gFEr # s A 30 dhele 8, o

JhT T Jo@da T N @ g1 IaEe &
30 30 ¥  I[OReAT ISl g1 Ycdeh el
I W & fAfers e goal & dleele §
390 ¥ Ui 9F9T T dichelc T & & A
AT Bl I Tl g F IoRel o R 38

9T ATRdH fohdelr dichele ST I§IM?
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

ar ARgel #r asfadl & e i SE
MR §, Td TUHA H AR AH GE
& HediReh SE H ST gl 3 3SR
arell Toh g & 3T Siefeh e q T gl
et Ul A A FiT-AT HUA HE 7

1. 93 7RIS # B A 471 3HWF &9 B
2. 93 IR & B ¥ 291 3R ga ¥l
3. Sl ATl H gd FAT JAdT H gl
4. B AT H 93 F 27T &9 Bl

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.

e IwT HA T Hia-ar HS g & TR
el & gTar g2 (37U Il HT FEanr
HIGHIEGIRGE)
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10.

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

motion of water)
1 Density (kg m?3)
1000 1002 1004

0 I I I
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T Bl R (HAR) & 1w afda &
fafeRor grar &1 3mus dawiea & e &
0.1 mw g =1 [Afeor grar &1 afe g
T & 100m & g | &, 3R BT 39 F
1T § AT 3T &, o 3 A T IR &
qgal dlell Foll (Ey) TAT AR BT W
g aTel Sl (E;) AT HEY Jere gl

10.

11.

11.

1. Es>>E;
2. E;>>FE,

3. E,=E,, Sl §9% 0 & foT o0 &
4. & IR STARRT ST JFAT & B
gATCT e 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; = E, for communication to be
established

4. insufficient data even for a rough
comparison

U amE, gar & faudia feem & 39a ReR

&1 e 3 @ ¥ RN HROT § TR

1. §aT 3 39s PR FT 3fedd Setorar
gHel el # eI Al gl

2. 4T 39e 1Y fARR &T 3 F are
% ggare § S 3§ ReR A
gest A 3mEE g Bl

3. gar & faudla e # |HATd: gelr
ERATT gt & 38 dgc OF HTE0T
e gl

4. gar &7 TAuid fgem 7 st Fr Ryfa 3aehr
e T RPR TF el g o H HAeg
T gl

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
vegetation and better camouflage

4. the upwind location aids the tiger by
not letting its smell reach the prey
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12.

HAdE & &Fhd & e JErsat g
TMESAT (A FTAER & Fq1aeT) W fIaRor
7 & gt T g1 8% AR W e
H & Sld-AT FUYF FAT 7

-- Sea level

|
AOG'\-&NON&G\OO
T
/
T
|
'
|
'

Depth/ Elevation (km)

-10 3\

-12

0 10 20 30 40 50 60 70 80 90100
Cumulative % of surface area

1. gy &Y Tcdg HT AR 9T g
STrER A & &l

2. THG STRFR T FW H TAg & Fel &1l

FT IVFR 7R 2 FA. I A g

3. HAG SR & & T FAg & Pl GABe

FT TN FH R 4 FA. s F A9 §

4, THG STER @ Faifts xS T gl dqs

SER § Fgafgs JFaig § 370 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

--- Sea level

ol
OB NONPB O
T

Depth/ Elevation (km)

-10 \

-12

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

13.

13.

14.

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

Y07 7 & oGS & 3Hex doT Teh egfed

I HT AMAR F&TOT AT &1 ol & a6

el cafda & Joam F ST & e dor

afFd FeT # § HiT-ar JeTor FLEm?

1. o o galea/ded 1 gAg, 1 &
farfast & o g agert

2. galed T & g, FAET Yg BN, TR
farfasr & #of g smRafda we

3. FIfea/qaed & gAg aRafda g,
wq ffas i wof gl fgs SreEm

4. &t &1 waaraf™ g fafas & o 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.

X I HA F 9T QAT HiA-AT {M?

A ?

A O O
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15.

15.

1. ' 2.
O ]
3, l a.

A A

What is the next pattern in the given

sequence?
1. ' 2. %

NG

A A

O
[

T Y god & WY & HEG g A 3HH
g & e faegait @ drel Y@msit & sier
T g o & gy orgifed & qur By

& TBel &l 3T Tar?

1. 21

-1
2. —
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

16.

16.

17.

17.

ratio of the shaded area to the area of the
triangle?

s m—1
1. E_l 2. T
3. m—1/2 4. 2mr—1/4

T gyarelr 90 WeX gy H 10 e Tl
AT &1 Fo g & 15" HET ST & e
qE Y HET A 9 §U AT B AT & FAT
AR gl AT 1 56 @A A Ol 9 gy

I 3T &
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

s e @ dagd 5 A g1 R &
g 1 H@AT g1 Ig FEUer Uelr 38T WX 2
T gfa #. Hroafa @ gAD g1 e
HYAT 3787 & FATK ford a1fd & Feordr gdia

g g2
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



18. v uRufadr danfas ot fir e
IMSTEY arel &7 H 3oehl 3MTEIET T 3HefHTT
M & foIw 30 Aldl & s # 3T dT
TReall H UH-Uh Hioeh! Ugal &l &l TH
gealg 91 dg Y 40 didt & 93 ol g,
IR grar § & 39 & & gaal & agar &
AT 81 o1 ShRT & UR 9 dAldr

AT SIS Rty Sardr Sraefr?
1. 70 2. 150
3. 160 4. 100

18. 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

19. S dremEl # ey SRt Sof geedfa
IO AT H A9r @, 3o drensl H
Ao @ W HH uR) S ¥, e
FROT &

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

2. U1 aTell gAY (Sl qaIeafa) drer &
gol Jiiferaotel 1 ase Xl gl

3. gAY S STd goTdfd ASTedl &
fow gafeq 3meR =@ g

4. gAY (ST TeIeqfd) 9reil # Siediel
qard oisdr &

19. 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.

20. TH B FT PR 18 x 24 §l 3o TH FAY
TER TBAT T wgeiad Tear fardenr grefr
T 5 dqor w7 Rt off o @ A

ST garT ST TH?
1. 6 2. 24
3.8 4. 12

20. 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
HI'T \PART 'B'
21.
2n-1
lim j SHEATE
n—oo 4 ]ZO
1 2. 16
3.1 4.8
21.
2n—-1
I 1 3 1
nl_r&ﬁ ' j° equals
j=0
1.4 2. 16
3.1 4. 8

22. FFRo-RUHERF F(O)=0 | T x & AT
L) <531 & 30 Fread o wgT W E
& f(

(5,6) # &l

. [-5,5] & &l

. (=0, =5) U (5,0) & gl

. [-4,4] &I

A ow N P

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

f(1)isin
1. (56).
2. [-5,5].
E—oo, —5) U (5, o).

3.
4. [-4,4].



23.

23.

24,

24,

25.

R* & foe Su@eeaal & @ @l-ar R* &1
YR §?

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

B; ={(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}

1. B, AU B,, W B; el
2. B;,B, AUTB; |

3. B, AU B;, R B, el |
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! 0' 0' 0)' (1' 2' 0' 0)' (1' 2; 3' 0)' (1; 2’ 3; 4)}

B;=1{(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}

1. B; and B, but not B;
2. By,B, and B;
3. B; and B; but not B,

4. Only B,
A &

a b c
D, = det (x y z) aar

p q r

—x a —p\
D2=det<y —b q)%la’r

Z —C r
1. D,=D, 2. D;=2D,
3. D1: _DZ 4 2D1:D2
Let

sin 6
cos 0

21

)t o=

31

- (—C(s)ianG

3regg A

N

g, W faar| ar 4201 3@ @A &

1 A
2.1

25.

26.

26.

27.

( cos138  sin 136)
—sin136 cos136
0 1
(5 o)
Consider the matrix
_(cos@ sin6 _2n
A= (—sin 6 cos 9)' where 6 = 31
Then 42015 equals
1. A
2.1
( cos136 sin 139)
—sin136 cos136
0 1
4. (_ ) 0)

A & ] T nx n 3regg & Afdse wr g,
Srgdr ash yfaftear 1§ aur A fF B

0 0 J
(3n) x (3n) 31MeTg %aTB:(O Ji 0) g
J 00

T Srar g1 ar B Hife §:

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=<O Ji 0)

J 0 0
Then the rank of B is
1. 2n 2.3n—1
3.2 4, 3

R R & Bolell o oot TFeaat & &
HIA-AT R 9T Teh A FATE g7

Sy = {fllim,_3 f(x) = 0}

2= {g[lim o0 =1}

S, ={h|}ci£r§h(x)am34%|a%}

AT S,.

AFS,.

. 5, dUTS;, R S, T
. Tt AT gfeer gATETT gl

SIS
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28.

28.

29.

29.

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

Sy = {flim,_3 f(x) = 0}
2= (o] lim 9 = 1}
Sy = {h| ,1332 h(x)exists}
1. Only S,

2. Only S,

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

Al & A Td nxm 3MeFg B, TR &
giafSe +1,-1 A0 g afe & TOH & SH-8F
Th +1 T TH-1 gl &7 I8 sy fosre

gad ¢ &

1. A& & <n-1
2. A & FE =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

dn—-1<m

5o JIhAl & FHeaA W faan:
X = {(x,): x,€{0,1}, neN} 2T

Y = {(x,)eX: FTHRd: aRATT: 9§l n F
T x, = 18}
aT

1. X 0T &, Y IRfAT B
2. X 30T &, Y 90 g
3. X 90T B, Y 0T gl
4. X 3FUTAT §, 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 isuncountable, Y is countable.

30.

30.

31.

31.

3. X is countable, Y is countable.
4. X is uncountable, Y is uncountable.

3 -1 0
3egg (—1 2 —1)
0 -1 3
. UATHF-TARET Bl
e
FHUTcHF-A R &l
. o d HOMcAS-ARTT §, o YeATlcAs
IGIEEGH

A

» ow

The matrix

e

posmve definite.

non-negative definite but not positive definite.
negatlve definite.

. neither negative definite nor positive definite.

AT & f1R2 - R?, f(x,y) = (x2,y% + sinx)

d AT Sar &1 A (x,y) W f H 3TFeroT §
sau fear mar e FiaRoT:

< 2x 0)
1.
cosx 2y

2. (Zy cos x)
3 @z cos x)
4 (zx cos x)

Let f: R? » R? be given by

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

( 2x 0)
1.

cos x Zy
2.

(Zy
3 (3
(Zx

cos X

4.

sx)
cos x)
)

cos x



32.

32.

Toh Haled f:R2 > R, f(x,y) = xy ¥ IRATNT
gl A fF v=(1,2)da=(a,,a,) R*%& ar
3aT9 §l a W far vl feem & G-

3aehdleol §
1. a; + 2a, 2. a +2a4
3. ¢12_2+a1 4.%+a2

A function f: R? — R is defined by

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

1. aq + 2a, 2. a, +2a4

a a
3.72+a1 4.71+a2

33.

33.

34.

A fh AFAY FATA H |21 =3/2Fcd C &
S arETadg feer F g1 a & 98 A Sae Qv

J‘( z+1 + a )d —0
z2-3z+2 z-1 Z=

c

1 2. -1
2 4. =2

w = ¥

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 4 a )d —o
722-3z42 z2-1)%7

i C

IS

1. 1 2. -1
3.2 4, =2
Aofy

27"

n=1

Fr AT BT ©

1. 0 2. ©
3.1 4.2

12

34.

35.

35.

36.

The radius of convergence of the series

o]

2
Zn

n=1

=
= O

2. o
4, 2

W

A F f, 0<|z| <€ e>0U TH el AhS
Welol & ST ok Aol

Z a,z".

n=-—oco

ARAT ST gl I8 ff Y I W
lim,_,o|f (2)| = oo,

&9 vhy e Ooha &

LEfrn>2 % RT e, 20dWa_, =08l

2.3 N21% AT ayz0qum @i n>N
F T a_, =08l

3.9 n>1& v 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
lim,_o|f(2)| = o,

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

SR TG n > 1% R o W, AT
(n—1)!'= -1 (modn) &, &7 sy [eprer
ghd g &

1. n=pk QT p AT &, k > 1.

2. n = pq SIgT p AU q AeaT 33757 &

3. n=pqr A& p, q,r Tt 313757 §l

4. n=p @ p Th JHST &l



36.

37.

37.

38.

38.

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, §F 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 & aRfAq aqg 4, #
T& TG ¢

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

4. n>3 & fow H1$ off aRfAT e a@epg
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.

AW 6 R* W G U faga @ogead g af
ﬁ’gx,yeagwwﬁ%aﬁaﬁaﬁw
Had 9Y SanT AT ST §ohelT &, ST G &
quiel: 37eX &1 Jodar et i Fedr §

1. HTT Tah|

2. 3ferd: aRfEq|

3. 3if¥ehd: o]

4. 9RfAQ, IUENT AT 3PUERT &1 ThdT 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

13

39.

39.

40.

40.

41.

only one.

at most finite.

at most countable.

can be finite, countable or uncountable.

PO E

AW 6 f AT g gaT dWNE woleT §, IouT
gl zeC & AT g(2) # 081 IR |f(2)| <
lg(2)| &, aF & fasay Rerera § 6

1. g ze C & AT f(2) # 0l

2. fUH AW Beldl gl

3. f(0) =0l

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

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)=o.
4. forsome C € C, f(z) = Cg(2).

F, W, S & 3@gal &7 T gRfAT &7 §,

Th AU 3 x 3 HTeTgl &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 T ulx, t) IRAS aRAHAT Faem
u_0%, e (0,1), t>0
u(x,0) = sin(mx); x € [0,1]

at  ox?’
u(0,t) =u(1,t)=0,t>0
H AU AT E, A u(x);x € (0,1),

g A g
1. e sin (mx).

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

4. sin(m~x).



41.

42.

42.

43.

43.

Let u(x, t) satisfy the initial boundary value
problem
ou 9%u
E_ﬁ’ XE(O,l), t>0

u(x,0) = sin(nx); 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 tsin(mx).

3. sin (mx). 4. sin(mr~1x).

a ddar B & AW, difeh

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

n

1 g P WO Va TF &, §

1 a=§,[3=§.
2. a_g,ﬁzg.
3. a_g,ﬁzg.
4. a=%, ,8=%.

The values of @ and 8, such that
2
Xpt1 = AXp (3 - %”) + Bx, (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.a—§,,8—§.
1 3
4.0(—1, ﬁ—z
afe

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

aar y(2) TS §, df WH §

X+

1. e¥ 1. 2. e**,
3. el™, 4, e~*°1,

If

2
Jlyl = 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

14

44,

44,

45.

45,

Teh AR 9T g¥0T Teh T¥UIidgT ar W

el g, Toraer FHHoT
x =a(0 —sinf),y = a(l + cosh), 0 <0 < 2m.
arel Ueh Tohol o 3R A gl dl oameil Helel

1. ma?(1 + cos8)6? — mga(1 + cos)
2. ma?(1 — cos8)6? — mga(l + cosb)
3. ma?(1 — cosB)8? + mga(1 + cosb)
4. ma®(1 + cosB)6? — mga(1 — cosb)

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

x =a(f —sinb), y = a(1 + cosh),
0<0<2m.

Then the Lagrangian function is

1. ma?(1 + cosB)6? — mga(1 + cosb)

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

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

dx
E——X'i'ty

T FAT A §1 I (o (£), 31 (1)) T
(x5 (£), y,(t)) @ &l § T
() = %, (D)y2(t) — %Oy () & A % sq

AT &
1. —20. 2. 2.
3. —0. 4. @,

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

dx

E=—x+ty
dy_ _
o XYy

If (x4, (t), y1(t)) and (x,(t), y,(t)) are two
solutions and
D(t) = 1 (O)y2(8) — x2(O)y1 (1)
dd .
then - s equal to

1. —20. 2.

2.
3. —O. 4. ¢



46.

46.

47.

47.

48.

yO+ay' (D) =1, y@)+By'(2)=2
& 3t gk A gEET

x%y" —2xy' +2y =0, H UH AT & ¢
afe

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

3

The boundary value problem

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

yD+ay' (D=1, y@2)+py'(2) =2

has a unique solution if

lL.a=-1, =2

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

a=—3,ﬁ=§.

37.31.9. xg%+yz%=o g
. JfamREaf@® x>0, y <0 & v
&g x>0, y <0 & AT
.Wﬂﬁ?x>0,y>03¥ﬁ'ﬂ'l

&rged x < 0, y > 0 & fav|

A w N P

0%u

The PDE xaz—u+y—=0 is
dx2 ay?

1. hyperbolic forx > 0, y < 0.
2. ellipticforx >0, y < 0.
3. hyperbolic forx > 0, y > 0.
4. elliptic forx <0, y > 0.

A F ¢ TATT AT &

$(x) = f(x) + [ sin(x — )p(t) dt T,
ar ¢ zawe T Srar §

L o) = F()+ f “e—0f @t

2 900 =10~ [ =0

3. ¢o(x) =f(x) —f cos(x —t)f(t)dt
4. d(x) =f(x) —f sin(x — t)f(t)dt
0

Let ¢ satisfy
X

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

L o) = fG)+ fo - 0f ot
2. ¢ ()= fx) - fo - of @
5. 900 =10 - [ coste 0@
4 () = 0 - fo sinGx — Of ()t

49,

49.

EX)>0% T & Th IEeodh W X & [T,
faeRor &1 Tutieh p ARE®A & p = X g@n,

E(X) =~
S8l 02, X & GWOT gl AT &k Xl,)((:,---,xn
Th GHHAET gAe o A 2 g oawr
370 fI=ROT I[UTeh p 8, & WIed Fdd Afdest
g Ig Tl Snar § & Hyep<5 §AH
Hi:p>5 @1 Y{efor gl Fegdr  3ieqdrd
qI&T0T 3H YR §: H, P 3SR Y
1. I (X, —2)? > C gl
2. afg Jx,-2)2<c &l
3. afy s ¢ g

W2
4 afy 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



50.

50.

51.

51.

1. (X, —2)2 > C.
2. (X, —2)2 <C.

2Xi— X)

3 > C.
X—
2
g 2D o
X-2

Cer,y1), (K, ¥2), -+, (X, Yn) 3RS &, X-F5T 8{fA
T y-areA: B & I &, Qe
Pc # AMNd, 99 | A« & ¢4 dfawT
Y=a+pfx+e ST & TEeod gﬁ' g H
a,f & TYATH I IThoreh g1 ARC RS I
g9 Hrer W wwiRd frar s, ar

1
2.

3. @dYUT B, al dceldrl
. i

(x1, y1), (x2,¥2), -+, (xp, ¥,) are data on X-
cultivable land in a district and Y-the area

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

1. @ may change but £ will not.

2. 5 may change but @ will not.

3. both @ and # may change.

4. Neither @ nor 8 will change.

AT fF 90T & TH-9Y ARV & Us

wfaeq #, @l §egh & Aed & et @

deTher 0¥ (AT fb @el Yefor AT A8 B)

ar A F- 9deTor gfaees @ A, At

FT FATATT o WI&ToT & AT,

1. 3RIFT A=rT & fuiRa a8 Far o
HhT|

2. e gl

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

16

52.

52.

53.

53.

1. cannot be determined from the above
information.

2. is undefined.

3.is0.

4, is 1.

A & (X, Xy, X,) T TEfoos AR §,

ALY p dUT U-fARET gR&9T ey X

& @Yl A YYH HET "eh HT qUNH FlGA
14

(L Ly, 1), Z X,
i=1

1. Y & geft et A= o afeer 1

2. Y & geAdH RIS AT & A
3ifdrcretor Tfger g

3. ¥ & 3TaaH fHeeTor A & 9 d
3ifdrcretor Tfger g

4. Y71 & gefr 3rfferetor At @ @feyr B

Let (Xy,X,--,X,) be a random vector with
mean p and a positive definite dispersion

matrix >. Then the coefficient vector
(ll, I, -+, 1,) of the first principal component

ZIX‘ is

the vector of all the eigenvalues of ..

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 !

N

AT n & Th W Jecos dfagdr (fsar
YAEATT ) AT N(=7) & Th aRfAd
gARe & fAFrem Sar g1 s wilehar &=
g & ol gaAfe s gfaes & afda §
W B GATSE gars gided # enffier et &2

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

" N(N-1) " N(N-1)
3 (-DW-n+1) 4.0
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



54.

54.

55.

55.

6" population unit is not included in the
sample?
1 nn-1)
" N(N-1)
n(N-n)

2. N(N-1)

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

3.

n
4.%

(v,b,7,k,2) Th HJfd AT TS HiFehoda
(BIBD) & #HIa& wrad gl & (v,b, 1k, 1) &
q HiF-91 BIBD & Urdel & Tohd 87

1. (v,b, 1,k 2) = (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,r,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,7r,k,A) =(17,45,8,3,1)

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

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

3T Ifd A J4r |ar Afd p, u> 1 & 4y,
& Th M/M/1FdR R g AT 5 & gl
Frs o TMES IF F FEX ST AT, SHIT FA
gReRar g7

e 5A_pe~5H
u—-21

2. e 5t 75K

e SH

3. e+ (1—e5%) ”

o514
54

4. eTSH 4 (1 —e73H)

Consider an M/M/1 Queue with arrival rate 4
and service rate p with p>A. What is the
probability that no customer exited the system
before time 5?
pue=54_2e=5H
u—-21

2. e 3 _ g~5H

3. e 5t 4 (1- e‘5’1) e;;”

e

4, e + (1 —e™>H)

-51
51

17

56.

56.

57.

o7.

58.

oY g0 & gFH 1H 2o 9 TUr 480 7
gl IFE 2F 4 IS aur 2 g0 7
Irefeoehd: Teh AT AT STl & AT el I
T ¥ UF Ig Aefoowd: g e g1 Il
dg ore fiderdr g, aF sadr Far Tilkdedr §
& srar 1 g arm

1.

3.

WIN N|R
ANlr Wk

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.

3. 4.

WIN NIk
AlRr Wlr

e off ar geam3ft AT B & fow e
HEYUT F HlT-TT FHLAT HET 87
P2(ANB€) + P*(ANB) + P*(A°) > =
P2(A N BS) + P2(A N B) + P2(A°) =
PHANB)+ PA(ANB) + P2(AD) = 1

P?(ANBC) + P2(ANB) + P?(A°) <

wWlrRrw

Pwbd E

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) + P2(4%) =
3. P2(ANnB“) 4+ P?2(AnB) + P2(4%) =1

4. P2(ANB°) + P2(ANB) + P*(A°) < ;

WRwW| R

[

Aol foh Ueh geblel O Mg, aTfdl 4 Wid ©er arell
TGl hAT 4 IR JEHA #d g gl
9Td: 10:00 §of FeraT &1 A @ fam = & o
GERT Agh U 10:40 W 30AT &, o A
IIehdr &1 & F 9T 10:30 F Yge IS IEH

3T &Y g

1. % 2. e7?

3. 4. e~1/2
2



58.

59.

59.

60.

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. 2. e2

3. 4, ¢~ 1/2

A F X, Xy, o, X, Th Tefeod 9fdedl §,
S gefcd Belel f(x) = 3x%1(9,1) (%), S8t
lon@ ={} TRZEOD & aw dea &
forerem a3 B

Y = min{Xy, X,, -, X,,} FT TRASAT gadca Folel
g() F 82

1. g) =3ny** ().

2. g0 =1-A=y)" Loy

3. 900 =1 =¥)" IO

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

N[k DR

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

function f(x) = 3x%I(91)(x), where
(1 ifze(0,1)
lon(@ = {0 otherwise
What is the probability density function g(y) of
Y = min{XliXZ' o an}?
1L g) =3ny*" 1) ().
2.900=1-QQ-y3" Iey».
3.9 =QA-y" Iy
4. g(y) =3ny* (A —y*>)" ™ o).

X1, Xy, -+, X, TAAAA: Td FAUTHATA:
gfed N(6,1) Tefeod @ &, g 6 A
quiteh ATl oIl &, 31T
0e{-,—2,-1,0,1,2,} |

T # & Fla-ar 9 &1 AR aA

HHTTAAT 3TTholsh 7
1 X
2. quliteh St X & folehea# Bl

18

3. X & qUite 81T (3TadA Ui < X))
4. (Xy,Xy, -, X,) T ATCTST|

60. Xi,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;)

" \PART 'C'

61. 9T o fF x e (—m,m) & fow e A &
HiA-Ar AT ThgA 3RART g &2

el

LY

n=

[y

N
Ms
«.
s|A
kS
S
p——4

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

2, enlxl
LD
. =
n=1
oo 0
sin(xn)
2. ;
n
n=1



62.

62.

63.

63.

56
Z (x + n)n)

T FY 6 e woell § F 9-9, (0,1) W
THTHATA: Tdd gl

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 (%x)

4. f(x) = sin(x)

A & x,(x) 39 BT 1 AESe Fear § s
IfE xeA & a1, TAT 32T 0|

200

1
f) = Z e X[

n=1

](x), xe[0,1].

) A ar [0,1] | f(x)
AT TR g

1
2. 99 AT gl
3. U& §dd Hed gl

4. TUF THiESE Holel gl

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

200

1
£ = ;W[%]m. xe[0.1]
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]

19

64.

64.

65.

65.

66.

66.

A fF A TF nxn FeROlT AT
aredfae gfafseat & @y A &6 B =47, 4
& gRad @ fAfdse war g1 @ 3meggt &
¥ -1 GAcHS-[ATad §?

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+ Bt

3. AB 4, ABA

AT & s €(0,1) @ @ ® T H# @
-8 e gl

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

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

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

4. VvmeN, 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, 3neNs.t. s<m/n

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

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

A & f,(0) = (-0, xe[0,1]. A T T

5 foer 3 @ Flor-d T §

1. f, & UE g AfHE suETEa @
HiEdT gl

2. f, 1 IS Toqer: A 3uTha e &

3. f, 597 fger HfFaRd g gl

4. f, 1 Srh-81h U Tager: AHA Ut
gl

Let f,(x) = (—x)", xe€[0,1].

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.

Then decide



67.

67.

68.

68.

ol f(x) = sin(x) sin G),xe(o,l) F faw
et & & wla-a @

1. lim f(x) = Im f(x)

x—0

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

x—0

3. limf(x)=1

x-0

4, Iimf(x)= 0

x—0

Which of the following are true for the function

f(x) = sin(x) sin (%) ,x€(0,1)?

1 lim f(x) = Im f(x)

x—0

2. lim f(x) < Im £ (x)

x—0

3. lim f(x) = 1

x—0

4, Iimf(x)= 0
x—0

A & A= [a;] T nxn 3egg § e

sl ij & U q; s quiis g1 AW &

AB =1, B =[b;] % A (STg1 [ dcHHA® 3HTeTg

) T 3megE ¢ & AT, det ¢ 3FF AR

ar Afgse wxar g1 @ FEt 7 O Fa-a

e 87

1. If¢ detA=1%, a detB =1 gl

2. & b; % U qUlieh gl & AT detA &M
quiteh glelT e Gideer § |

3. B EHAT Ush YUiich 3TeTg &

4. X b; & TH YUl glel & favw Tk
3MaTS Jiaey § 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 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 = 1then detB = 1.

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

20

69.

69.

70.

70.

71.

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= [ | AR o, g,
A" & gy T AT # Afcse Wd §
aneh |ay,| = 1B, 1 @

1. S n—>o,a,> ©

2. M n-ow, B, 0

3. 3 n@HE A B, U B

4. Ifg n faws & @ B, 0T &

LetA = H (1)] and let a,, and S3,, denote the

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

1. a, > oasn - o

2. Bp— 0asn—> oo

3. B, is positive if n is even.

4. B, is negative if n is odd.

A f M, @ aredfds  nxn 3MegEl B
gfeer gaAfe #1 [Afese w&=ar &1 M, & &
3UEHeIdl # @ 9 W & Al s
3qgATear g

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

Vs = {AeM, : 3T (4) = 0}
V, = {BA: AeM,},SgT M,, # B T& faad
3T &

P wbdhpe

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 (4A) = 0}

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

IS P AUTQ SFsh AU 3Tegg ¢ orfeh
PQ = —QP &, aY gH Ig sy Asrar Iha
Tca

1. Tr(P)=Tr(Q)= 0
2. Tr(P)=Tr(Q) =1
3. Tr(P) = —Tr(Q)

4. Tr(P) = Tr(Q)



71.

72.

72.

73.

73.

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)

AT fof nue AvA d@AT & 27 A &

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 fAdrer Ida § &

1. A% ATAFEIOR AT & TH 18]

2. A% ATHIEIOP HAAT H Th —1 8|

3. A®T HH-T-HH THh AFAI0F AT §
fSraehr sgehar > 2 gl

4, AHT RS adias AJTNATOR AT 76T B

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 & Wy, W, W, RO & i e
sygAfSear § arfe &3 w, & faar 9 §1 7=
Fw=w nw,nw, g ar g7 I8 shy

ry tlg?r Tod & 6

1. Ig 3METS g1 § &b RO T U 3ugATe
w el

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,nWs;. Then we can conclude

that

1. W may not be a subspace of R°

2. dimW <8

3. dimW >7

4, dimW <3

74.

74.

75.

75.

76.

AW & Avs aredfas GAMAT 3regg &1 o

& 39 fIshy X 9§ @ § &

1. A% 3fAeerOF A=t & 07T &1

2. A% Tl 3fAeerOe A aedfas g1

3. Ifg A1 3Rdca §, @ A~! adias
aar gAAT gl

4. AFT FH ¥ FF TH O 3fHAeIOF AT B

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

R? W Teh Helel f(x,y) & w1 A+
3ddersT &

Ty =x* Loy =y

N

1. f& feh-31ashersr a7 Ts fGemsit & &1

2. f 1 U JHaehorsl @l g3 W &l

3. f &0 AT far (1,1) & AT §d9F Th
fee-31aserst g1

4. f T PS h-3rashersr o Far oY feemw
# 78T g

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

partial derivatives

of _ .2 9of 2
ax oY) =25, o y) =yt

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+ &

n n
d1(X,}’)=Z|xi_}’z|, dZ(xly)z(lel_yllz)
i=1 i=1

a’ratrﬁl%ﬁﬁwrrﬁﬁaﬁa-mw T

1/2



76.

77.

77,

78.

{;2

T gl gl
dy (x,y)+ da(x,y)

1dxy) = L+d; () + d2(x,9)

2. d(x,y) = di(x,y) — dp(x,y)

3. d(x,y) = di(x,y) + dy(x,¥)

4. d(x,y) = e™d(x,y) + e "d,(x,y)

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

n

d;(x,y) = lei =il
i=1 i=1

Then decide which of the following is a metric

on R™.
_di(ey)+ da(xy)
1. d(x' Y) - 1+d4(x,y)+ do(x,y)

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

A 5 4, R? &1 A5 YT &

A= {(y)c+D*+y* <1} U o)y =
xsini,x > 0}.

ar

1. ATGSg ¢l

2. A¥gd gl

3. A9y-gefad gl

4. AdREg ¥l

Let A be the following subset of R?:
A= {(x,y):(x+1)?*+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

A

7 = {a = @)ia1 * €€ suplay] = llall < o}

= {Q = (@ )k=1 ¢+ areC: (Zlaklz)l/z = |lall; < 00}

Teh AATRT T: £%° > ¢ 37 YR aReiNg
F: Ta= {al,a—z,a—3,...}

23

T FuUer F F ia-a7 T &2

n 1/2
d (x,y) = (Zm —}’i|2) .

22

78.

1. T U Tdad @ A=l g

2. £° & £2 W T H<oIgehd: ARAET T gl
3. T~1 & A¥dca § dUT 98 Fdd gl

4. T UHEATAT: Tdd gl

Let

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

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

Defineamap T : £ — £2 as
- 42 a3
Ta= {al, > ,}
Which of the following statements is true?
1. T is a continuous linear map
2. T maps £ onto £?
3. T~ exists and is continuous
4. T is uniformly continuous

79.

79.

R 2 x 2 GchAUNT 3HTeGgl & FHg & fae=
ELRE SORII S E I

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

H:{((l) ll’):belm}.

e FUaAT H T PlA-9 TEr 87

1. 37cYgg U & 37X G Ueh HHE alicll gl

2. G & Ush WHGTT 39HHE H ¢ |

3. Ml HE G/H GuUReNa § aur 3ael B

4. HEThS HHE G/H IR & a1 (R W)
AR 1 & &1, 2 x 2 faeol smeggy &
g & WY JeAR gl

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

G={(g Z):a,b,dE]R{, ad=1}

H={(é Ii):beR}.

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



80.

80.

81.

81.

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.

Ao b CHFAY Gt &1 &7 § aur ¢,
U & 3eX YA AN TEAT3N F1 THE |
ar fFT F @ B '

1. ¢ afss Bl

2. C & & YRTAT 3YHHG ulsheh &

3. ¢ & uRfAdd: #$ aRfAT 398g &

4. ¢ 1 @ 3R 39 ThHE

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 f& R s aRfAT AR wafafaaa

g, dcgHS 379I9 & 1Y &1 ar [eT

FUAT H F PIA-T GThd: Tal 82

1. R H1S o AR 3ayd, I1 dl Uaheh §
AT Y HT ATSTH B

2. I8 ¥H9 § & RF U YA 3HaId &l
HEAca &, S o o Teheh & o a T H
ST B

3. R & 3T JUTsliaell 3ass &l

4. I R S eI FT HAIGH o8l & ol RF
fonelt off Ao 3UHHE #T aTd TH ST
urd &l

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.

If R has no zero divisors then order of any

additive subgroup of R is a prime power.

>
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82.

82.

83.

83.

84.

o FUar F T - MaTHd: T 82

1. Z[x] T FET IAUTSAE Fid B

2. Z[x,y]/(y+1)W3iaiﬁFﬂ?T3IUm§H
oid gl

3. IfE R U&F AT UGS Wid ¢, T p
Teh YUK AT IUTSTaell, & dl R/p
qﬁﬁaﬁzagﬁamﬂmmﬁﬁﬁl

4. IfE R UE FAE UGS Gid §, dF R #
a5 T 3ugery a1 3idfdse §, a8
U AET IUTTae Iid 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 R is a principal ideal domain and p is a
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 & f(2), m I foar S arelr U

eIl Holel gl dr

1. z =0T Gagid 3d® gl

2. & kez & AT, z = 2nik T TS FAds gl

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

4. z =1+ 2mi Tk 3Ads 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 + 2miisapole.

sgdc

S
N

P(2) = Z a,z",

q'\rﬁ?rm:a’r D={weC|w| <1} F T
1. P(D) € R 2. P(D)faga gl
3. P(D) &ad &l 4. P(D) IREE &I

1< N< oo, a,eR\{0}



84.

85.

85.

86.

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(DD) is open
3. P(ID) is closed

sgda

S

5 9
P(z) = a,z" b,z"
0= (g ()
ST&T, a,, byeRVn,as # 0,bg # 0 §l a’ragm
Frd el A T v gH ey Ferer §
& P(2)

1. & %7 § ®A a adids 7ol gl

2. % 149FHY 7qA E

3. @ IS aEdfds HA 6T ol

4. % 28RN Fq €

Consider the polynomial

P(z) = (i anz”> (i bnzn)
n=0 n=0

where a,,, b,eRVn,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 dfsher g1 A

& g: D - D g s &, g(0) = 0, TUT A
o e

T Y= # F HlI-T Tq@r 82

D # h gl &

. h(D) € D.

. lg'(0)] > 1.

Clg@/2) < 1/2.

A wN P

4. P(D) is bounded

86. Let D be the openunitdiscinC. Letg: D - D
be holomorphic, g(0) = 0, and

87.

87.

88.

let h(z) = {

zeD,z # 0
z=0"

9(2)/z,
g'(0),

Which of the following statements are true?

1.
2.
3.
4.

h is holomorphic in D.
h(D) < D.

lg"(0)] > 1.

lg(1/2)| < 1/2.

A &
S={(x,yeR?|—1<x<1dIq —-1<y <1}
AW R T =5\(0,0), 5 & fAder qor &g &t
fAshrer & & aTe 9T I WA gl A fh
TH R d&, fUs Tdd Gold gl Tl T@r
ﬁaw—«q’ra#rg?r

w N

f & ufafss & deg g gl

f & yfafde & dga g TRl

U R off a0 el fH SH RAF &
Tsh Hold Belel oo A& fham ST Hehell Bl
I S RAF & Tk Tdd Holel d& Il
f @ faEga R o @&ar § & f &1 gfafde
afkeg gl

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.

4.

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.

A (X, d) v gl wAE g1 ar

1.

2.

X# U Toeo fagd gHead G @4
AT & TF AU GiEAA g
g xHag g A X A wF T fagd
eI G, §gd HHTYA HT Th 0
qfFAes gl g Feohd|




88.

89.

89.

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

4. AT IG X T Tgd g, X H Th
TIeo fagd @HTad G, Hgd FHTAT H
T VAT AfeAeeT gl

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. An arbitrary 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 v HAREAT gou § dwq5s
3ITG & @A, TAT R[x] T RN H TF gIg
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-ama Tdr g2

- o(f +g) = min (0(f), w(9)).

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

w(f + g) = min (w(f), w(9)), if 0 (f) # w(g).
Ife R U qulies widT &, ot

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

CNCENES

Let R be a commutative ring with unity and
R[x] be the polynomial ring in one variable.
For anonzero f = ¥N_,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 w(f + g) =2 min (w(f), w(9)).
2. w(fg) Zw(f) + w(g).
3. w(f + g) = min (w(f), w(g)),
if w(f) # w(g).
4. w(fg) = w(f) + w(g),if R isan integral
domain.

25

90.

90.

AT fh F, T IRTAT &7 § a1d 20| o

e wet F a FlF-F T &2

1. F,[x] & AT IRIATA: §ga rergayoia
3aaq gl

2. F,[x] T ©1T 2 HT Eh-8lch Teh TTLHION
TgIS ¢

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

4. Fy[x] & G 50 IS 81 ergaoiy
9g9s, F, & fodr o diord: dqaar #
et e T B

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

which of the following statements are true?

1. FF,[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 FF,.

91.

u(x,t) & v aier aFeor W aan:

32? —ﬁ—O (x,t) e R x (0,00)
u(x,0) = f(x), xe R
Z—I:(x,O) =g(x), xeR

AT T IWIFd TATAT F 8 w; 8, f = f; 9T
g=gi, i=12 & AU S@ fzR->R
giR->REH I 2 ®eled § S & xe[-1,1]
& fau fi() = fo(x) T g1 (x) = g,(x) T
TAYA W gl e Fyar & § law
3aeThd: T g7

u,(0,1) = u,(0,1)
u;(1,1) = up(1,1)

u(ll)_u(11>
1\272) 7 "2\2'2

u,(0,2) = u,(0,2)

P w ke



91.

92.

92.

93.

Consider the wave equation for u(x, t)
62_u_62_u_0( ) € R x (0,0))
9tz oxz o WUE (0, 0)

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

%(x,O) =gx), 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 C?
functions satisfying f; (x) = f,(x) and
g1(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) = uy(1,1)

11 11
3w (53) = w(53)

4. u;(0,2) = u,(0,2)

AT T u: R?\{(0,0)} » R T& C2 Felel g ol
Tl (x,y) # (0,0) & faw 24y Z%‘:o T

dx2

AT FT &l A F usq T H §:

u(x,y) = f( [2 +y2), Gi%’ff: (0,0) > R Teh
3R Holel &, ar

Lo lim 2,2 0lu(x, y)| = o

2. limx2+y2_,0|u(X, yI=0

3. lim ey 0 |u(x,y)| = o

4, limx2+y2_,oo|u(x,Y)| =0

Let u: R2\{(0,0)} - R be a €2 function

2 2
satisfying 5 + 27” =0, forall (x,y) # (0,0).

Suppose u is of the form u(x,y) =
f(\/m) where f:(0,00) > R, isa
nonconstant function, then

L lim,z, 2 olu(x,y)| =

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

3. lim 2,2 0 u(x,y)| = o

4. lim x2+y2_,oo|u(3€, Nl=0

Freft gHEET

ou xau_o
yax 6y_ }

u=gonTl

T Teh AT §of, & 3deholaild Holel
g:F—)RQ'?ﬁ'UF*FI?ﬂWﬁ%,Hﬁ

26

93.

94.

94.

95.

95.

I'= {(x,0):x > 0}
I={(xy):x*+y*=1}
= {(x,y):x+y=1x>1}
= {(x,y):y=x2 x >0}

bl A

The Cauchy problem

u_ ou_
yax ay_
u=gonrl

has a unique solution in a neighbourhood of T
for every differentiable function g: T — R if
1. I'= {(x,0):x > 0}
2.T={(x,y):x?+y2=1}

3 T={(xy)rx+y=1x>1}

4. T = {(x,y):y =x2%, x >0}

HHATRS GHAIOT
$(x) == J cos(x + £)p(t)dt = f(x)
& ARTAT: agd &l 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

et & @ -8 fafgd Fiawor 82 (S@l q,p
saer: gidfAftea #d § cgudhishd s
YT SATIRIH TAIT )

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

4, P=q%sin2p, Q=q%cos2p
Which of the following are canonical
transformations? (Where q, p represent
generalized coordinate and generalised
momentum respectively)

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

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



96.

96.

97.

97.

AT fF x:[0,37] - RAT3.F.

x"(t) + et’x(t) = 0, t € [0,37] T TH Q]\FQFIT gol

gl ar @ {te[0,3n]: x(t) = 0}
AR

1 & FHA

.2 ® Af¥e a1 gA

. 2 & AW

.3 ¥ s a1 gAT

0

A W N P

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

x"(6) +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. equalto 2
4. greater than or equal to 3

IRfA® AT gaAEar

y®) =fy®) y0) =aeR

SET fR->R g W foan| Fe sa=i & &

PIA-T 3ETHd: T &7

1. Uk Tdd ®ed f:R - R JAT aeR FHT
3ifedca § afe 3WIed THTIT FT HIS g
0 & et ofr amieT & AT B

Z.mewg,ﬂaeﬂ&a?ﬁﬁ
FHET & TH IG[add gl gl

3. 5§ f & IR Tdd 3dheleiid g, IWIad
URTAS AT GHEAT & v 31Edca &
3Tess AT R gl

4. 9 fUREE § dAT AT JdhT g,
3RIFd FHAEAT & ATedca # 3Tass
R R B

Consider the initial value problem
yY®=fr®), y0=aceR
where f:R - R.

Which of the following statements are
necessarily true?

27

98.

98.

99.

99.

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 R t>0 & T (x(0), y(b)

%:—x+y, Z—f=—y, x(0) = y(0) = 1.
HT FATUTT HIAT gl dl x(t) 3T TAA §
1. e t+ t y(t)
2. y(t)
3. et (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

1.e "+t y(b)

2. y(t)
3. et (1+10)

4. —y(t)

w' = fxw) F g F F o 1@F ageror
ﬁﬁ' uj+1 = (1 — a)uj + auj_l + %{(a + 3)u]{+1 +
Ba+ Duj_4} & FIfe &

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 — Ay + auj_q + Z{(a + 3ujq +
(Ba + Duj_4}
for solving u’ = f(x,u) is

1.2 ifa=-1
2. 2 ifa=-2
3.3 ifa=-1
4, 3 ifa=-2
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olddh
Iyl = f "2 + x?)dx
0

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

. e TgAH E

. Nl 3THaH g

. &S ~geATH E

. U9l 3TadHA gl

A W N

The functional

1
JIy] = 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 R y(x) T @SU: TAd: dhclaTd Holed
[0,4] T gl A Teleleh

Jlyl = f(y’ —1)%(y" + 1)%dx
0

Wm@aangam%aﬁy=y(x)%

Ly=> 0<x<4
(—x 0<x<1
2 y_{x—Z 1<x<4
3 _{ 2x, 0<x<?2
Ylex+6, 2<x<4
o x 0<x<3
4y he 32xes
Let y(x) be a piecewise continuously
differentiable function on [0,4]. Then the
functional

4
JIyl = f(y’ - D'+ D%dx
0
attains minimum if y = y(x) is
Ly=2 0<x<4

5 :{—x 0<x<1
Y lx-2 1<x<4
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102.

102.

3 _{ 2x, 0<x<?2
Y lx+6 2<x<4
X, 0<x<3

4 y:{—x+6 3<x<4

WhSglH AU FHIRT [aehr 3Hss

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

g, & U e # & Hla-q afHAereiomsn

&I JAT HaTd ATHAETOR ol 82
1. 1, e*

2. — % msinmx + cosmx

3. —4n?, msinmx 4 mcos 2mx

4. —m?, 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

K(x,t) = {

1.1, e*

2. —m?, msinmx + cosmx

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

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

103.

A & GATAYAT QS & WY d@HwT
Ireieed Ufdedd & 3T & ured, gfaeeT
AT n F FIF 3EIIA W H Ifage’ Aey
Y B aur Ul fude & 33 geerde
QAT F Y TART IeRos fdeds @
gred, el AT n & TIld 3eqTqA WA HT
gfdesl AT 7, &1 WEROT (V) = WO Var(Vs)
& T fe & ¥ 9w A w@eg ufasy
e/e?

1. Tl TRT & AT TAA B

. Y T QTR AT §

. et Tl ATey AT

. T T TROT @A §

A W N
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105.
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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 replace-
ment scheme and Ys, 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

(BIBDs) &I ST @, wraelt (v,b,rk,A) &
Y, afe A=1aar k=1 @ &R &
¥ BIBD F v & @ T A # ¥ fFae

3uAeT ¥ RAFAT fFar a1 ghar g2
1. v=15 2. v=23
3. v=25 4, v =28

106.

We are given some balanced incomplete block
designs (BIBDs) with parameters (v, b, r, 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

3. v=25

AT JEUT & Ueh YHAT HATSE & AT p
& foU wh kst T 95% faREREIAT
AT (2.5, 3.6), T gl AT fF yy < 2.5 T
fad wear gl afq gA gedr st @Y
Ho:u=u0H1:u¢u03?tlﬁ&TUTa?ﬁ'Um?T
A &,
1. a=.1 W H, HGeThd: AEdHRd G|
2. a=.025 9 H, ATGeThd: AEAIRNRd g
3. a=.1 % fav sy Pwes & fov gaar
AT gl
4. a =.025 ¥ fou ey Aerea & v
AT AT B

105.

106.

107.

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

Ho:pt = po Hitpt # po

1. H,y would be necessarily rejected at a = .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

AWl fh T IRETdiR ded, AT UF & AT,
I IEROT AT ¢ T Fyedl & § HA-q
e g2

1. T &I SN@H Feld Teh AR Holel g

2. T? T SITQH el Th IR Felel gl

3. T3 &I QA Bl Th dcdHdd Heldl gl

4. \2T T NT@H Feldd Th dcdHdS Bl 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.

S Ias g §HEr (LPP) R faan:
z = 3x+ 5y & &1 gfaeyr & 3
HfRRAR A

x+5y <10

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

ar

1. LPP ®Ig &I §oT I AT g1 |

2. LPP & U&h 3G §5CdH gl &l
Hfedea gl



107.

108.

108.

109.

3. ¢dd HHEAT & UF IG[AdT TSCAH gl I
3fedca gl
4, T THEAT FT TH AR gl L

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.

T #a12T 9 Fl & IR TddId: STl STl
&1 #A [ X, Y 3 & 3Tl & Adret § Jdr
Z=X+Y B A F JT Z 1 6 § Afod
frar Srar & 9w U Tl df e syt H @
HIA-TT/H TT g/e?

1. X dam Z T&ad7 gl

2. X dUT U &4 gl

3. Zdur U TadT gl

4. Y JdAT Z TIAT =T8T 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 BUH Wdl Weld g oaH Teh =a2d
T 3oTem ST &1 A Yol w3
T § @aFh T T IR 3BT, Bal a-
& ol 3BT &, 96 H AT §R Bah
HT 3BTl § dUT Bal §R, U el IRy
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110.

110.

Wl § I dh, 9 db Th N & Ade
A&t 3mar| 5 off oY uger e SraT & 9%

Sfefer 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(A Wins) > P (B Wins)

4. P(AWins) =1 — P (B Wins)

3aEyT gAE S={1,2,..,n} & n>10 ¢

gFd Th Hibla g@en R faEr| AW R

HFA0T WREAT g P = ((py)) WU

T &

p; >0 [i—jlEA §

p; =0 T& |i—j|fawd &, ar

1. Hiepfd AW el gl

2. T U 3r9EAT i FT 3f¥Aca & S &1 g

3. Ush VEY HAEAT i 7 A¥dca g foraenr
g d(i) =1 gl

4. 3aRfATT: Tg FIe geat 1 3ecaa Bl

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.

2. There exists a state i which is transient.

3. There exists a state i with period d(i) = 1.

4. There are infinitely many stationary
distributions.
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111.

112.

AT & {X;; i > 1} Ak ATCT 2 AT 7107 5
F YATHAT dcod W dld TadT TEessd I
% Th 3Tehd g1 al et & F wla-q @
g2

1. %in;rrﬁlaw?rrfrz s AR T g |

2. %inzsrrﬁwﬁ%%sﬁmﬁ?rm’él
3, (%ZX) ITRART & 4 deh FTATART glaT gl

( i)zmmﬁoaa:mwam%|

3|2

n
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
of the following are true

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

n
1
2. 1—12 X;% converges in probability to 9.
=

i

n 2
1
3. (1—12 X i) converges in probability to 4.
i=1

n
X, 2
4. z (#) converges in probability to 0.

i=1

A & x ts Iefos W & R

3AUHSE §eI & GU| df FE HYAT H

qgdlei:

1. IfE X T T IGTATHT dcd g ol ATSIehT
X) <EX) &l

2. 3T [a,b] F I X FT THTAT S §
arn, E(x) < afegsr (x) gl
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113.

113.

3. IfG X & & gfug s g,
VX)) < E(X) &1

4. IfE X T T JATHAT S g, af
EX) < v(X) &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)

AT T 96l 0 =60, dAT 0 =0,(# 0,) F
37X T IAiefoss aX X H Redr geaamsT
Holel foeaT & fear Srar §

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

EToT ¢ F IRENRT Y AT

p(x)=1 3TET x=0,1
=0 3¢ x=23

Hy:0 = 0, ST H,: 0 = 0,, 1 gdietor & fow
qaETT $ ¥
1. TR 0.05 T UF AFddH TEToT &
2. TR 0.05 T Teh FHTIAT IHeJaTel GL&ToT |
3. T AHAT IEToT gl
4. 3TATT 0.05 T Th GNETOT 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=2,3



114.

114.

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, X5 o, X, & TAAAA: Td AAATHATT: dfed

N(u,02),—0o <pu<oo, g2>0 |

X1, X5, ..., X, are independent and identically
distributed as N(u, 02),—00 < u < o0, o2 > 0.
Then
n —
X; —X)? . .
1. Z ﬁls the Minimum Variance
1

Unbiased Estimate of o2

Unbiased Estimate of o

n —_
X —X)* . -
3. Z TIS the Maximum Likelihood
1

Estimate of o2

n —
Xi—X)?%, . -
Z — is the Maximum Likelihood
1

Estimate of o
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A & Xy, Xy, ..., X, TIAAD: Ud FIATHATA:
(1-6,1+6) e, 6 > 0 P 3TN A T
aRefa & Xy = min{Xy, X, . X}, Xy =

max{Xy, Xy, .., X,} AU = -3, X;.

e & & Fla-ar 7
1 6 & T (X, X, X)) 9T &

2. 0 F AT =X — X)) IS B
3. 0% & fow 23, (X, — 1)? 3@fad g
4. 9% & faw 2y, (x, - X)? s=fdaa g

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

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

max{Xy, X, .., Xp}and X = %Z?ﬂXL-.
Which of the following is true?
1. (X1, X, X(ny) is sufficient for @

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 &F X, X, .., X, 3T HAD ST Hold
F(x) & T TEdId: Ud JAUEHAET: sdfed
g du v,Y,..Y, 3H TAd Scd Hold
F(x—6) & AY T&dad: Td HAUTHHAA:
dfea €1 I8 off 71 5 @l i, & fow x,
quT Y, FEAT §l GETOT FAEIT  Hy:6 =0
FATH Hy: 60 > 0 W Far|

At & X, X o X, Yo, Yy, oY, S SR, =
I (X)), @ = 1,2, ..., m AU Rypip = I (Yp),
B=12,.,n | 9RATNT & &

U =ZZ¢”=1ZZ=1 lp(Xou Yﬁ),a'é'i'

Y(a,b)=13¢ a<b¥,
=0 3¢ a=> b7l
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farT & & Fla-7 & &

1 Hy® 30&T PRy =n+mR,=n+m-
1'R3=n+m—2,...,Rm+n=1]=(min)1'

2. UTAT TiL, R, T HefAT El

3. Hy& 3T E(U) ==~

4. Hy S8 Hy & T8&17 & faw U o 3menRa
STEIoT YT GlIeToT 3ugd g

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: 6 = 0 against H;: 6 > 0.

Let R, = Rank (X,),a =1,2,...,m and
Rin+p = Rank (Y3), B =1,2,...,n among
X1, Xo, oo Xy Yo, Yoy oo Yo

Define U = 231:12%:11,0(&1, Ys), where
Y(a,b) =1 ifa <b,
=0 if a=>b.
Which of the following are true?
1. PIRy=n+mR,=n+m—-1,R;=n+
1
1] = m under HO'
2. Uand Y7-, R, are linearly related.
3. E(U) = % under H,.
4. Right tailed test based on U is appropriate
for testing H against H;.

m-—2,..,Rpin =

T QT & 381 7 MY g $r
qiffehdr 6 ¥ e e I) 38Tem ST §
T g 3ifhd X §

Y = 1 3fe Teft et 3orelt 7 MY Awerar 81
Y =2 3fg @3l A=t 3oTell # g Aeerdr
Y = 3 3{=gar

afe 0 FT 9§ Telcd Beta (o, f) &, d2Mi=1,2
& AU v =i% QU I« W 9 &1 9T Arey
6,8, ar

1 6,>0,

2. 0,<8,

117.

118.

118.

3. Y =3% QAT I dTell 6 T U Helcd Teh
Beta &1cd &

4, Y =3 % AT S dTelT 6 T UL Uelcd Teh
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 6 given Y = i, for

i=1,2,then

1. 6, >0,

2.6,<0,

3. The posterior density of 6 givenY =3 isa
Beta density

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

AT & X, X, ..., X, TAAIA: dUT AGATHATAL:

dfed AP JATHT Ieiodd aW §, T

X=X, X0, X)T | TE A TP FTHH k x k

3Tegg €, @ e wuet F F Fa-d 7@ &2

1. XTAX@TXT(I - A)X T&adT £

2. XTAX AT X7 (I — A)X GAATHAAT: sfed &
A kT & TA IRE (4) = £ ¥

3. ~XTAX U INAT ST T HTEOT AT &
I A£0 Bl

4. XT(I — A)X U FHI$-a91 §eoT &l 3HEroT
arg 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 XT (I — A)X are identically
distributed if k is even and trace (4) = g

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

4. XT(1 — A)X follows a chi-squared
distributionif A # I .
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31iehsT HH=IT (21, 1), (X2, ¥2)s oo, Gty Yn)
fore foet ar 9faey, =geaa a9 fafer &
38R fihe fhd a3

Model 1: y; = B, + Bix; i=12,..n
Model 2: y; = By + B1x; + Box;? i=12,..n
A T fo, fy & TITAH G 3Thelst B, By &
IfET 1, & AT 9w 2 § ~geAaa o
3Treherst 85, 51 Bs.

A B A= T8 (Y— (Bo + Bux))

B = ¥i(Y; — (65 + Bixi + B3x%)

gl a

1. A=B

2. A<B

BT TRAEF A=0RIB>0
4. Tg @ THhaT & 6 B=0WJA>0

For a data set (xq,v1), (X2,¥2), -, (Xn, V) the
following two models were fitted using least
square method.

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

from model 1 and By, 81, B be the least square
estimates from model 2.

LetA= Y7 (Yi —(Bo + ﬁlxi))
B = (Y — (B + Bixi + B3xD)’

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

2
)
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AW F p(x,y; p) AT AU (g) AT TEROT-

WUTW(; ’1)

d¢sT T Helcd gl Helcd

%(qﬁ ((x,y;%)+ [0) ((x,y; —%))T@ﬁa'lﬁ' Th
aefEos A ();)W framy| ar

1. X dAATY ST &7 3910 §cf HAlTh THHT g
2. HEIEIUT (X,Y) =0 I

3. XAy T&aT gl

4. (X,Y) I SfaaR AT o gl

)gﬁaﬁmmm

Let ¢(x,y; p) be the density of bivariate normal
distribution with mean vector (8) and

. . . (1 .
Variance-Covariance matrix (p P ) Consider

1
a random vector ();) having density

%(Q‘b ((x, Y; %) + ¢ ((x,y; —%)) 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.

[ FOR ROUGH WORK |




