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N S8l & AR Th & dfdd & g, oifchet
el a8 drT arr AdlT H AdT @ar Bl
gIE & THI FIH T d6A & AR B
ORIT Ga8 B 95 & FAFA G usd
Hler-ar sy erfcdar Herem ST dhar g7
1. g8 oI g1 T A W g
2. G 99 95 T A @ B
3. GO OICT AT T d3r §geT ag H
Wl Bl
4, Y I g1 T Heblel HSTl
6ol & S & qF A B

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

T Afgel FRXTA Y I I Teerr
el APerdl § dUr T 350 T e H
qATd 3T I ®9Y 2Y JAT 2 X U SO
gl g8 ua TR TF o gg Afgen
TIEERT el fAdheld §, a8 &

1. ¥ 48.24 2. ¥4 28.64

3. 93 32.14 4. T 23.42

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

3.

Ush @ 100008 A & Gfasr @ 1.5
X % dieT &, Teh TAACT P Yl adar 2l
TAR Tiasr ¥ 80% dfer 38 T Aererar

g fhdel TaA/gfafesT dlem aA/r SIar g7
1. 80 2. 12
3. 120 4. 150

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

3. 120 4. 150

ﬁfﬁﬁraﬁﬁgémaara?raﬁﬁaﬁrﬁaﬁw
Fr gurar I gl o a¥ 7 gfawa deEr
s Tl

50

Metric ton

I T T I I
2000 2001 2002 2003 2004

Year

1. 2001
3. 2003

2. 2002
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
2. 2002
4, 2004

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

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

A A

What is the next pattern in the given
sequence?

6@ 4
B

A A

Y07 &7 & GG & e doT Teh eFfad

I HT AMAR F&TOT Al &1 STl & dE

e safdd i qoam A Ja F e o

afFd FFT & & Hla-ar Jefor HEm?

1. o o gACT/FIET F1 AL, &1 &
farfasr & #of gfr agaef

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

3. galca/ded &1 #AT 3aRafdd g,
wq fafas $r wohg gl s SR
4. et &1 wwamaf g f@ifas & sl g

alAt T

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.

T aEA3T A, B dUT C &I S99 o) fmar
gfFd A A W 10% H, B X 20% T
AT C 10% &Y Bl &1 AUl C & TgeFd
U el & Tioead 3 o gl a 1T gielm
¢ Safh B dur C & AYFd 9 Hedl &
TfSeard 38 5% @ @i g1 39 eafed @
gt arell faere grfey a1 @mer 4 g7

1. 10% oTsT

2. 20% oITeT

3. 10.66% oITsT

4. 6.66% oITST

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

1. 10% gain

2. 20% gain

3. 10.66% gain

4. 6.66% gain
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HAdE & &Fhd & e JErsat g
TS (WG SAeER & WIUeT) W Ao
7 & curar T g1 8% AR W fAeT
H A lT-AT HYT FAT g2

O e e ok R T N B Sea level

BN O N B O
/

Depth/ Elevation (km)

8 \\

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

1. gy & Tcdg HT AR 9T g
JER T = gl

2. THE STER A IR A ATE & Fol &bl
FT IVFR 7R 2 FA. I A g

3. THg STOER A o T AAE & Fol &Il
FT g9 FH IR AT A, s g AT §

4. HHZ STOER @ Faiftien aewrs i gr
TG SToEck O Haifteh e & 31feeh gl

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

N B Oy o

0 F-4--I--F-4--4--F--F-4--1 Sea level

-4
-6 —

_8 \\

—10 —}—
-12

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

ar FEQT ATUTB & FAGGY AH & oA
geifar I §l

Time

Distance

Ife 31eil &1 gerr-geell Y & S o T gEer
A A Y I Al F F HlF-AT AH gATAT &2

=

Distance

Time

N

Distance

Time

w

Distance
w

Time

el

Distance

Time

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

Time

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

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

JeT s # YAe H 30 diehelc &, S

AR Th ToddlsT IET I @ gl =g &
38 30 e g W IERAT IS &1 Fedeh el
T R & e O gt 7 afeae §
38 @ ufd 9T U ol SFT & & H
AT ¥l A9 T ¥ F IR & R 3Hh

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

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

11.

11.

12.

12.

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

1.0 2. 30

3. 25 4. 20

T gyl 90 eeX g H 10 oM Ul
fACTar 81 Fol g &1 1/5" $0T U & §IG
dg QAT T H ST §T I HY AET & FAA
3R el Aerar 1 sq @y & aeh 9 gy

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

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

3. 20:80

2. 28:72
4. 30:70

& ARTet & TRt F 3R B o
AMAThR &, Td TUH & HedReh A GE
& WedReh IE H SNET gl 93 JHHR
arel T gd W T Safd oler I AR ¢
T FUet F § AT FIT TE

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

Two coconuts have spherical space inside

their kernels, with the first having an inner

diameter twice that of the other. The larger

one is half filled with liquid, while the smaller

is completely filled. Which of the following

statements is correct?

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

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

3. The coconuts contain equal volumes of
liquid.

4. The smaller coconut contains twice the
liquid in the larger one.
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Density (kg m3)

13. @57 I & & Hia-ar #:S gt & TRy

1000 1002 1004
gfrer &l gTar §2 (37T I T FEanR o T T |
arfarefierdr =7gY)

1. Density (kg m3)
1000 1002 1004 20
0 T I T —
> . Temperature (°C)
-4 0 4
10 — o 1 T T
20| B \

=

=
o

Depth (m)

N

Depth (m)

Depth (m)
=
o

20

2. Temperature (°C)

Temperature (°C)

-4 0 4
0 [ I ] .
0 4 8
0 I I T
10 —
20 |

w

Depth (m)

Depth (m)
=
o

20

3 Temperature (°C) Density (kg m3)

0 4 1000 1002 1004

8
0 I | [ 0 T T i
10 —
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20 |

14. U 9™, gar & Fodd &R ¥ 39 RieR
Density (kg m3) .
1000 1002 1004 Fr dreh H IgAT &1 SHHN SROT g foh

o | ! ' 1. §aT 38 39« AR F AfeddA SleTerar
EHAT Il H HEIAT Ll gl
104 2. §ar 379+ 91y e & 7% &t ae
a% ugarh § e 38 ReR
wl gael # G gl gl
3. gar &1 JQudia feer & grEeaa: gt

&

Depth (m)
Depth {m)
5
I

&

Depth {m)

gRATET gl § 38 Jga BT 3TaToT
[GEGINS
13. Which of the following graphs represents a 4. g &1 ROl fRer & S & R 356
stable fresh water lake?(i.e., no vertical . L .
motion of water) e T RPR T 76l g o A A

Xl Bl
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14. A tiger usually stalks its prey from a direction

15.

15.

16.

16.

that is upwind of the prey. The reason for this

is

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

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

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

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

T bl TR (HAR) & 1w afda &
fafeRor grar &1 3mus dawia & e &
0.1 mw erfFa &1 fafReor grar &1 afe s
T & 100m & gl W §, 3R BT 3T F
1T H AT 3T &, af 3eh R T IR &
qgal dlell Fofl (Ey) TAT AR BT W

qgaﬁmmﬁ(Ez)ﬁa'@raamm
1. E;>>E,

2. E;>>E,

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

gAed g gl

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

1. E;>>E,

2. Ez >> El

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

T f&Er &1 quelr 5 AL g1 RS v
arE 1 HAT gl I FRYer 9elr 37eT W2
g gfd & Hroafd & g B RS
39l 38T & AR g a1fd & Fordr gda

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

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

17.

17.

18.

18.

19.

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

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

T B & IEN 18 x 24 gl 37 TH &Y
TANHR TGl P FhoAaH HEAT fheer grefr
a6 @qol w7 Rl o erser @ A

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

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

1.6 2. 24
3.8 4. 12

T gRfEIfaH dafas ddr &1 fRa
MSTEY arel &7 H 3efehl 3MTETEr T 3HefHTeT
M & faT 30 Al &l 9hg HT 3 Hr
TReeAl A UH-UHh Hioh! gl &l &l TH
gealg 91 g Y 40 didl Y 9 o dT g,
IR urar & &6 39 & & g At v A 7
Ao 81 3 AR & R 9 dldr &

AT SIS fhckelr SR Srefr?
1. 70 2. 150
3. 160 4. 100

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

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

T IY Jod F U9 & HEY f9eq A 3HB
A & AHfaHA faegait & el @it & St
T §l R & guld orgifed & qur Begs
& &lFthell T ITd TAT?
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-1
2

1. 21
2

2.
3. m—1/2 4. 2mr—1/4

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

-1
2

1.2-1 2.
2
3. m—1/2 4. 2mr—1/4

Ster arerme’ 7 g8y Sl STof gaeatd

3cafes AT & g9y @, 3 drerer A

AGT $I AEET HF IR Sy §, forgenr

HROT §

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

2. F3a dTell gAY (STel JeAedfd) Iheil &
gol Jiiferaotel 1 wse Al gl

3. gAY S Sol Joedfd ASTdr &
fow gafeq 3meR =@ g

4. BRATATY (ST TeIeqfd) 9rell # STediel
qerd 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.

HT7 \PART 'B'

21.

21.

22.

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

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

1. X o g, Y aRfAa g1

2. X 30@00 §, Y 0T g

3. X IV §, Y AU g

4. X 3FOEHT &, Y 30T gl

Consider the sets of sequences

X = {(x,): x,€{0,1},neN} and

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

1. X is countable, Y is finite.

2. X is uncountable, Y is countable.

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

3 -1 0
.341?433(-1 2 —1)

0 -1 3

1. geTicAs-fAfReT &1

2. ITRUNCHS-ARET &, WRJ Uelcrh-ARTT
el

3. RUTlcA®-ARTT B

4. F A HUMcASR-ARTd §, 7 GelcAs
fafRaa|

The matrix

3 -1 0
-1 2 —1) is
0 -1 3

1. positive definite.

2. non-negative definite but not positive
definite.

3. negative definite.

4. neither negative definite nor positive
definite.



IMS

(INSTITUTE OF MATHEMATICAL SCIENCES)

23. A & f:R?2 > R?, f(x,y) = (x2,y% + sin x) 26. FFRo-RUTTEMF F(O)=0 | T x & foT
I Rar S ¥ @ (x,y) | f # IEFAA & L) <531 & 50 s o wgT W E
saq fear = &% w9 & f(D)

1. (C(f;‘x 2‘;) 1. (56) H ¥l
) 2. [-5,5] & gl
2 (20 ‘
' <2y CoS X 3. (=0, —5) U (5,0) & gl
3 (Zy cos x 4. [-4,4] & Bl
" \2x 0
" (Zx 2y 26. f:R - Rissuch that f(0) = 0and
0 cosx |% (x)l < 5 forall x . We can conclude that
23. Let f:R? > R? be given by {.(12556')”.
f(x,y) = (x%,y% + sinx). 2 [_'5 5].
Then the derivative of f at (x,y) is the linear 3 (_o; Z5) U (5, )
transformation given by A [—4 '4] T
1 ( 2x 0 ) 5 (Zx 0 ) ' T
. 5 5
;Osx Y zy C(;SX 27. R*% e 3uEHeadt # @ HiA-A1 R* H7
y cosx X y
3 (Zx 0 ) 4 ( 0 cos x) FTER &2

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

BZ = {(11 01 01 0)! (1; 21 0; 0)! (1; 21 3; 0)! (11 2; 3; 4)}

24, @ WA f:R? >R, f(x,y) =xy § IReNA B, = {(1.2.0,0).(0,0.1,1), (2,1,0,0), (~5.5,0.0)}

ol @ fF v =(1,2)TWa=(a,0,) R®F A 1. B, AT B,, W B; gl
3aad gl a W f & v Fr fem &F - 2. B, B, SR, |
Jahelelol & : :
1. a; + 2a, 2. a, +2a, 3. B, @41 B3, W B, e |
3. Z2+aq 4. 2 +a, 4. H By
2 2
] ) ] 27. Which of the following subsets of R* is a basis
24. A function f: R? - R is defined by of R%?
fGoy) =xy. Letv = (1,2) and a = (ay,a,) B, = {(1,0,0,0),(1,1,0,0),(1,1,1,0),(1,1,1,1)}

be two elements of R2. The directional

derivative of f in the direction of v at a is: B, ={(1,0,0,0),(1,2,0,0),(1,2,3,0),(1,2,3,4)}
1. a; + 2a, 2. a, +2a4 B; ={(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}
3_ % + al 4 % + a2 1 Bl and Bz bUt nOt Bg
2. Bl' Bz and B3
25. e 3. B; and B; but not B,
lim — Z j® sEHAE: 4. Only B,
n-on —~
}:
L4 2. 16 28. @Y fF
3.1 4.8 a b c
25. D, = det <x y z) aar
2n-1
1 3 P q T
lim — Z j° equals -Xx a —p\
n—-oon =0 D2 = det( y —b q )%‘l a)r
1. 4 2. 16 z —-Cc T
3.1 4. 8 1. D;=D, 2. D;=2D,

3. D,=—D, 4. 2D,=D,
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Let
a b c
D, = det (x y z) and
p q r
-x a -p
D, = det( y —=b ¢ ) Then
zZ —C T
1. D;=D, 2. D;=2D,
3. D;=-D, 4. 2D;=D,
_(cosfB sin@ Lo, 2@
S A_(—sinG cosG)’agTH_Sl

g, W AR ar 42° 5@ gA &

1 A
2.1

( cos 1360
—sin 1360

a (2 é)

Consider the matrix

sin 139)
cos 136

4= (500 cose)

Then A2°1> equals
1. A
2. 1

( cos 1360
—sin136

4, (_01 (1))

AW f&F ) T nx n 3egg F RAfEse w1 §,
Sradr gafy ufafear 18 dur A1 5 B

2
 where § ===
31

sin 139)
cos 1360

0 0 J
(3n) x (3n) 3MTcgg %sﬁm:(o Ji 0) pel
J 00

fear Srar &1 @ B ;ife &
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
givenby B = <0 ] 0)
J 0 0

31.

31.

32.

32,

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

RA RAF & Heledl & e THeadl # 4
HIT-AT R T Th AlGr TATE 72

Sy = {f1lim,_; f(x) = 0}

5 ={o|lm9) = 1}

Sa = {B| lim h(x) 1 et }

1. ATTS,.

2. ATTS,.

3.5, dUS;, R S, et |

4, @sh It afeyr TAfer €

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

Sy = {fIlim,3 f(x) = 0}
2= (o] lim 9 = 1}
Sy = {h| }Cl_r}; h(x)exists}
1. Only S,

2. Only S,

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

A & A TS nxm 3eFg B, TR &
gfafSe +1,—-1 Irog afe & T & S-S
TF +1dU Teh-1 gl &7 I8 ey e

Tohd 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

Rank A <n-1

Rank A =m

nsm

n—1<m

PoONPE
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33.

34.

34.

35.

N

= O

1. 2. ©
3. 4, 2

The radius of convergence of the series

[
N3

= O

o
2

2.
4,

w =

AW o AIFAY FHAST A |z =3/2Fed C &
St arATad M H §1 a &1 98 A @ fav

J‘( z+1 + a )d —0
z2-3z+2 z-1 Z=

c

2. -1
4. =2

w e o

N R

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

J‘( z+1 + a )d —0
z2—-3z+2 z-1 Z=
C

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

;.

w

AT foh £ JUr g 999 AW Bolel §, JoqT
gl zeC & AT g(2) 081 IR |f(2)| <
lg(2)| &, @ g7 sy o & &

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

2. fU& 3R el gl

3. £(0) =0.

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

35.

36.

36.

37.

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

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

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

AT F f, 0<|z| <€ e> 09X TH grollAhS
Helel & S @i Aol

Z a,z™.

g_ﬁﬁ’iﬁ ST gl g Y o I W
1imz—>0|f(z)| = o,

&H sy Arer adha & 6

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

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

3.9 n>1 & AT a_, =08l

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

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

o)

Z a,z™.

n=-—oo

Given also that
limz—>0|f(z)| = 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

S HET 1> 1% R ST W, difh
(n—1)!=—-1 (modn) &, &7 sy [eprer
#hd § &

1. n=pk3TgTp 3T 8, k> 1.

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

3. n=pqr & p,q,r FeaT 35T §l

4. n=p QT p TH FHAST gl



37.

38.

38.

39.

39.

40.
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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 Ul W HHATT FHE A
Afése aar &, dur A, §F HHGAT @
39EHE ¢l T # @ Fla-ar @ 82

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

2. 3% nx=1% v & aRfAd aog 4,
TS TG ¢

3. 3% nx=1% v & aRfAd @eg 4, #
T AR g

4. n>3 & fau HF o aRfAT el wog
S, T Ueh HETh AT ol

Let S, denote the permutation group on n

symbols and A, be the subgroup of even

permutations. Which of the following is true?

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

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

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

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

F, W, ST & 3raual & v g & §,

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

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

3. 2%

2. 384,
4, 3.

A R R* W G U+ fagd afgeaa g1 ar
f§g x,y € G JeT Fgara § I Sl A TH

Tad 99 @RI AT ST HhaT §, ST G &
quieT: 37eX &1 Jodar dalt i HEaqr §

1. AT Tah|

2. S aRfATI

3. 31¥&d: I0ET|

4. 9RFAT, IUERT AT ORI & FohdT ¢

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

1. only one.

2. at most finite.

3. at most countable.

4. can be finite, countable or uncountable.

41,

41,

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

dx
E——X'i'ty

Eztx—y

T FATUE HA &1 T (2, (6), 32 (1) AU
(e (), y,(t)) & & & a2
(1) = x:(D)y, (1) — % (D)y, () &, % sq

AT &
1. —20. 2. 2.
3. —o. 4. @,

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

dx

E=—X+ty
vy _
dt—tx y

If (1 (8), y1(6)) and (x2(t), ¥, (¢)) are two
solutions and

O(t) = x1(O)y2(t) — x2(O)y1(t)
then ”;—T is equal to

1. —20. 2. 20.
3. —O. 4. ¢
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. oREAT gfaer, 44. Let u(x,t) satisfy the initial boundary value
/ , roblem
YD +ay D=1, y@)+py' (@) =2 problem
& 3efieT aReeT A= gEen <~z X€(01), t>0
. , u(x,0) = sin(mx); x €[0,1]
x%y" —2xy' +2y =0, H UH AT & & w(0,8) =u(1,£) = 0, t > 0
afg Then for x € (0,1), u (x, %) is equal to
La=-1p=2 1. e sin (mx). 2. e~ tsin(mx).
2. a=—1,ﬁ=—2. . . -1
3. a=-2p=2 3. sin (mx). 4. sin(m™"x).
4, a=-3, = g
45. YT B & A, difh
The boundary value problem Xy = ax, (3 _ ﬁ) + Bx, (1 n 12)
x2y" — 2xy' 4+ 2y = 0, subject to the boundary i n

1 g PR HFEOT Va TF §, §

conditions
’ ’ 3 1
y(D)+ay'(1) =1, y(2) +py'(2) =2 La=2, =5
has a unique solution if 2 a=% , B=§-
1.6{——1,ﬁ—2. 3.a=E,B=E.
2. a=-1, f =-2. 8 8
— - 4 a =2 ,8=3.
3. a=-2, =2 4 4
4, a=-3, =2
3 45. The values of @ and 8, such that
_ i a
3-1T.3-1'.H.x(;2—z+y‘;272=0 3 xn+1_axn(3—;)+ﬁxn(1+x%)
* rd
1 3R RF x>0 y <0 ¥ BTl :as;_o;derﬁccT\iergenceto\/c_z, are
2. QT x>0, y <0 & faw ' 8 g
3. W& x>0, y> 0 F fow] 2.a=§,[3=§.
4. qGeNT x <0, y >0 ¥ Ty $a=5.F=%
1 3
4. (Z:Z , ﬂ=z
2 2
ThePDE x 23+y 22=0 is
Y 46. afx

1. hyperbolic forx > 0, y < 0.

2. elliptic forx > 0, y < 0. 2 VL2
3. hyperbolic forx > 0, y > 0. Jb] _jl OF 2yt yRdn y) =1

4. elliptic for x < 0, y > 0. aur y(2) Qe §, ar WA ¥

A F ulx, t) IRFw oA gaer 1 e* ™ 2. eX+L,
ou_ o%u 3. el™, 4, e7*71,
Frimiewer XE(O,l), t>0

u(x,0) = sin(mx); x €[0,1] 46. If

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

2
— 2 7 2 _
FT FALE FA E, A u(x,);x € (0,1), JIyl —fl 0" +2yy" +yHdx, y(1) =1

3 A and y(2) is arbitrary then the extremal is
1. e sin (mx). 2. e lsin(mx). 1 -1 9 exHl

3. sin (mx). 4. sin(n'x). 3. el-x 4, e~¥1



47.

47.

48.

48.

IMS

(INSTITUTE OF MATHEMATICAL SCIENCES)

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

L g0 = f()+ f ‘- 0f©d
2 900 =r00- [ @-or@a
390 =) - cos(x - Of (e
4 () = fCO) - f sinGx — Of (Ot

Let ¢ satisfy

X

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

L ¢ =0+ fo (x - Of ©)dt
2. ¢ () =f()- fo (x - Of ©)dt
3. ¢(x)=f(x) —j cos(x — t)f(t)dt

0

4. o(x) =f(x) —j sin(x — t)f(t)dt
0

e AT a1 91 v g¥uIfadld arR W)

Wl g, Toraer gaeor
x = a(@ —sinf),y = a(1l + cosh), 0 <0 < 2m.
grel Teh Tehol o 3R H g1 dl sl helel

3

1. ma®(1 + cos6)#? — mga(l + cosb)
2. ma?(1 — cosB)6? — mga(1l + cosb)
3. ma?(1 — cosB)6? + mga(1l + cosb)
4. ma®(1 + cosB)B? — mga(1 — cosb)

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

x =a(@ —sinb), y = a(1 + cosh),

0<0 <2m.

Then the Lagrangian function is

1. ma?(1 + cosB)6? — mga(1 + cosh)

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

49.

49,

50.

50.

51.

ar 98 & SN 1H 2 3 TUr 4 g0 9
gl sy 2H 4drd I duw 2 g I gl
Irefesehd: Teh AT AT STl & a7 ol I
T ¥ UF Ig Aefoowd: g e g1 Il
g ot fAdherar §, dF 36T FT WIfdehdT &
f& sar 1 g aam

1.

WIN N|R
Nlr Wk

3.

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

1

1. 2.

3. 4.

wIiNn N
AlRr Wk

fraly oft ar ettt AdurB & fav Hee
HEYUT F HleT-TT FHLAT HET 87

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

wlRrw

PwbdF

Wl

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

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

4. P2(ANnB%) + P?2(ANB) + P2(4%) < 3

WlRW| R

[

Aol foh Ueh geblel O aMgeh, a1idl 4 Wid ©er arell
TGl fhAT % IR IEHA #d g gl
9Td: 10:00 Sof FeraT &1 A Tw fam = & o
GEXT W;EH Wiel: 10:40 W AT g, A FHA
Iehdr a1 & & 9T 10:30 & g IS IEH
3T & A
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2. e72

4, g71/2

NP DR

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

1.

[uy

2. e7?

N|R B

3. 4, e~ 1/2

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

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

1. g =3ny*" ).

2. g0 =1-QA-y)" len®.

3. 900 =A—-¥)" Iy

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

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

function f(x) = 3x%I(o1)(x), Where

00® ={g enerwise

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

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

2.9 =1-QQ-y>" In».

3.90) =1 -y3" Loy

4. g) =3ny*A -y I ).

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

o g, AT 0+, -2,-1,0,1,2,-} | T A

T PlT-Ar 9 &1 Ahad FHTTAAT 3ol &2

53.

54.

54,

1. X

2. quites S X & fAeed# gl

3. X o1 quiieh &1 (3eadd quiiteh < X)|
4. (Xy,Xy, -, X,) T AR

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

distributed N (6, 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 (X1, X5,+,X;,)

EX)>0% T & THh Jefeod =W X & AT,
faeRor &1 Aotk p AT & p = X qan,

E(X)
Gl 02, X & TOT gl AW & X, X, -, X,
Th GAHAET gAe foer A 2 g oawr
37T feRoT OTR p &, § IIod TAT gided
gl Tg TEr St & & Hpp<5 SR
Hi:p>5 & 9O810T g |Hdr  3egard
qIUET 30 TR &: H, Pl 3TEAHR B

1. afg XX, —2)? > C gl

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

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

1. 2(X;—2)2>C.

2. J(X;—2)*<C.

3. M > C.
X-2

2xi-%)?

= <C.
X-2
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(1, y1), (%2, 72D+, (X, Y) 3TTRS g, X-5sq 3{\%
U Y-aredidend: HY & e &7, el aat
P A AfNd, o9 | A4 & ¢4 wfawsd
Y=a+pfx+e SI&T & TRoH gﬁ g A
a,p & TYATH T Hehelsh §| ARG 3Mehst
geT Hiex W ¥R fohar S, ar

1. @ g, W f e

2. S, T @ e

3. @dur g, aar Seld|

4. ¢, p&A FIg i AT S|

=

D

(x1,71), (x2,¥2), -+, (xn, y,) are data on X-
cultivable land in a district and Y-the area

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

1. @ may change but £ will not.

2. B may change but & will not.

3. both & and £ may change.

4. Neither @ nor £ will change.

A F yEoT & sy faewur & S

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

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

ar AT F- 9fietor ufaeds & A, At

Hr FATATT & &I & AT,

1. 3WFT S & [T a8 [Far &
GhT|

2. 3aReRT T

3.0 gl

4. 18l

Suppose in a one-way analysis of variance

model, the sum of squares of all the group

means is 0 (Assume that all the observations are

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

statistic for testing the equality of means

1. cannot be determined from the above
information.

2. is undefined.

3. is0.

4. is 1.

57.

57.

58.

58.

AT & (X, Xy, -, X,) T TETeod AU §,
ALY p U A-ARET aReur gy T

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

1. Y & meft et A= o afeer 81

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

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

4. Y7 & sl AfAeTor A T A B

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

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

14
Z liXi is
i=1

1. the vector of all the eigenvalues of ..

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

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

4. the vector of all the eigenvalues of >

AT n F Th W JReosd gfager (fear
QA EAYT %) AT N(=7) & wh aRfAd
gARE & AFTem Sar g1 ST Wifdehar &r
¢ & ot gAfe s ufaed & wifder §
W TS GATSE gers gided A anffier et &2

nn-1) n(N-n)

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

A simple random sample (without replacement)
of size n is drawn from a finite population of
size N(= 7). What is the probability that the 4™
population unit is included in the sample but the
6" population unit is not included in the
sample?
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1 n(n-1) n(N-n)

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

(v,b,7,k,2) Th HJfd IHqUT @S HiFehodaT
(BIBD) & #HIa& wrad gl & (v, b, k) &
¥ HIF-AT BIBD & I & Thd 87

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

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

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

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

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

3T Ifd A J4r |ar afd p, u> 1 & 41y,
F Th M/M/1FHdR W IR FAT 5 & ggel
FIS o7 TEH dF § TR AGT I, SHHT FAT
gfshar &7

e 5A_pe~5H
u—-21

2. g7 _g5u

3. e+ (1—e5%) e‘Zﬂ

5

e

4, e SH 4+ (1—eH)

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

pe 5A_e"5H

u—-21

2. e 3 _ 5K

—52 s et
3. e +(1 e ) p

5

e

-5
A

4, 75K 4 (1 —eH) -

HIT \PART 'C'

61.

61.

62.

62.

63.

A & A TE nxn GO ITTE B,
gdias gfafSeal & @yl A 6 B =47, A
& aRad & fAfése tar 1 @ 3meggt &

T PIF-TT TarcHb-ARTT 82
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

AT & s €(0,1) @ @ ® T H# @
- e &l

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

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

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

4. YvmeN, 23neNs.t. s=m+n

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

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

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

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

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

A B f(0) = (=0, xe[0,1]. & TF A

& e & ¥ Fla-a aEF &

1. f, & U fagen AHAR 3ugha &I 3feccd
gl

2. f, ® @S fNgen HPAN surgHa ¢ B

3. f, wad foger: faRa g

A, f, 1 Sh-8reh Uk Tager: A 3uTHA &
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Let f,(x) =(—x)", x€[0,1]. Then decide

which of the following are true.

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

2. f, has no pointwise convergent subsequence.

3. fn converges pointwise everywhere.

4. f, has exactly one pointwise convergent
subsequence.

Holedd  f(x) = sin(x) sin (i),xe(o,l) F fou
T # F HlI-T TG 82
1. lim f(x) = llmf(x)

x-0

2. lim f(x) < llmf(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 G) ,x€(0,1)?
1. lim f(x) = llm f(x)

x—0

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

x—>0

3. limf(x)=1

x-0

4, Imf(x)= 0
x—-0

Wm%xe(—n,n)ﬁﬁﬁﬁrﬁﬁ
FiT-dr A0 TraA AAERT g &2

65.

66.

66.

67.

i 1
—- ((x + n)n)2

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

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

* Z (x+n)n)

T F & e Bl §  FA-9, (0,1) R
THAHATA: Tdd gl

1. f(x) = e*

2. f(x)=x

3. f(x) =tan (”Z—X)
4. f(x) = sin(x)

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

1 f(x) = e*
2. f(x)=«x

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

A &y, (x) 39 Boled & Afese dear & S
IfE xeA & A 1, TAT 32T 0 T

200
fG) = Z%X[O'ﬁ](x)’ xe[0,1].
9T fa=mrt| ar [0,1] W f(x)
1. QAW FATHAAT g
2. ST FATHAAT g
3. U& Hdd Held gl
4. UH THIEST Telol gl
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Let y4(x) denote the function which is 1 if xeA
and 0 otherwise. Consider

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

1. Riemann integrable on [0,1].

2. Lebesgue integrable on [0,1].

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

R2 9T T Feledl f(x,y) & & 30fA+
37aholol &

2 (x,y) =2, Z—i(x.y) =y

ar

1. f& fip-3rasherar @aT Tl feemsit & g

2. f @1 U Haholol e g3l = &

3. f &1 AT feer (1,1) & AR T9F Th
feep-31aehelo gl

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

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

partial derivatives

of —,2 Of — 2
ax(ny)_x ) ay(x;y)_ y .

Then

1. f has directional derivatives in all directions
everywhere.

2. f has a derivative at all points.

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

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

A fF R W d,, d, [T glis &

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

TN FPRTHITFT-T R W®

Th gl gl
d1(0y)+ da(x,y)

1 dGy) = 1+dq (x,y)+ d2(x,y)
2. d(x:J’) = d1(x:Y) - dz(x')’)

69.

70.

70.

71.

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

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

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

Then decide which of the following is a metric

on R™.
_dy(ey)+ da(xy)
1. d(x’ 3’) - 1+d41(x,y)+ do(x,y)

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

1/2

Ae & A, R? &7 et sqadeaT &
A= {(y) G+ D*+y* <13 U {ry)ry =

asin Iy x>0.

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

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

Then

1. Ais connected

2. A is compact

3. A'is path connected

4. A is bounded

A o

27 = {a = @)1 + axeCsuplas = llal < oo}
1/2

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

Ush ARRT T: £%° > 2 & 39 YpR IRATNT
N Ta= {al,%,%,...}

T Ul F T FiA-ar T &2

1. T U Had @& JA=RT ¢

2. 2 @ ¢2 W T 3eBIeHhd:; ARSI HdT gl
3. T~l&r A’¥dcd § JUT 98 Tad gl

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

£ = {a = @1 * axeCsupla] = gl < o}

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

Ta= {a

AT R A=[aij](’$ nxn%@ﬁ%?ﬂﬁ?

@l ij & AU q; F qUis g AW fF

AB =1, B =[b;] % AU (STg1 [ dcHHAD 3HTTg

g)| T Aegg €& AT, det ¢ 3HF AROIH

#r fAfese wxar g1 e Fu=t # § a3

e 87

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

2. & b; % U qUlich gl & AT det Al
QUi g Tied ufaeer § |

3. B EHAT T qUiish 37TTE ¢l

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

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

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

B = [b;;] (where 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 4 is an integer.

3. B is always an integer matrix.

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

Ao R A= ]| @ e R o, T,
A& ar 3fAeOE A = RAfése Fa &
A ay] 2 1,] BT 7

1. \Ar‘@'n—)oo,an—) o)

2. @@nﬁoo, B,— 0

74,

74,

75.

75.

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

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

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

l. a,> oasn—- o

2. B~ 0asn— o

3. By is positive if n is even.

4. B, is negative if n is odd.

A fF M, @ aredfds  nxn 3egEl B
gfey gafte & [Afdse a=ar g1 M, & [
3EHeddl # @ 9 W & Al s
3ugAear gl

V, = {AeM, : AgHACIIR )

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

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

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

> wpheE

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,,.

Ife P AT Q SFh AU 3Tegg ¢ drfeh
PQ = —QP &, aY gH Ig vy e Ia
& &

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

Pown

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

A = [a;] T n X n 3gg g, ai,i+1=1H3ﬂ'

i=12,.,n—1% [0 U a,, = 1. AL &

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

fasey Adrer Ida § &

1. A% AAFIOR AT & TH 18]

2. A% ATHIEIOP AAT H Tdh —1 8|

3. A®T HH-U-HH THh ATHAI0F AT §
fSraehr sgehar > 2 gl

4. AT S arEdides HHETOn AT 74T

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.

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

39TATCAT § difeh g W, &hr faaT 9 g1 A

& w=w nw,nw, g a &7 I8 sy

qu?rm‘s“ﬁ:

1. Ig 3MaTS g1 § [ RO T U 3ugATE
w gl

2. dimW <8

3. dimW =7
4. dimW <3

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

1. W may not be a subspace of R°

2. dimW <8

3. dimW =7

4, dimW <3

A & AT aredids TAAT 3egg &1 o
m%ﬁw&mq@m%%ﬁ

1. A% A0 AT & 08T B

2. A% Tt AT AT aredfas gl

78.

3. Ifg A1 &7 3f&dca &, ar A~ arEdfas
aur ARG gl
4. AFT HH A FH T 97 ATFAI0F AT gl

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

79.

79.

80.

"o f(D), gy © O I arer v

e Felel &1 A

1. z =0T gfaord ads gl

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

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

4. 7z =1 + 27i U 3eAde gl

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

(1-e?) sinz

1. z =0 isapole of order 2.

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

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

CRREY

o]

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

n=1
W RN A D={weC|w <1} F T
1. P(D) SR
2. P(D) fagd &I
3. P(D) &ad &l
4. P(D) 9Rsg &I
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Consider the polynomial

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

n=1

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

2. P(D) is open

3. P(D) is closed

4, P(ID) is bounded

Sguc

S

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

TG, a,, byeRVYn, a5 # 0,bg # 0 &1 ar Sgher
FFd HA F P gu g sy e §
& P(2)

1. & A ¥ A A I¥AaF A &

2. % 14HFAY 7 B

3. & HIg AEATdS FHA el &

4. & 12\FAH A

Consider the polynomial

P(z) = (25: anz"> (29: bnzn)
n=0 n=0

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

1. at least two real roots.

2. 14 complex roots.

3. no real roots.

4. 12 complex roots.

A 6 CR D U fagd gers dfshent g1 A

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

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

o Syt 7 ¥ FlA-8 T@@r 2

D # h greATfhe §

. h(D) € D.

. 1g'(0)] > 1.

clg1/2)l < 1/2.

AWM P

82.

83.

83.

84.

Let D be the open unitdiscin C. Letg: D - D
be holomorphic, g(0) = 0, and
g(2)/z, zeD,z+0
eth@) = {7000 P T)
Which of the following statements are true?
1. his holomorphic in D.
2. h(D) € D.
3. 19'(0)] > 1.
4. 1g(1/2)| <£1/2.

RO 2 X 2 SGcshHAUN Mgl & THE & oot
ELRE SRS E I

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

H={((1) I{):beIR{}.

frT st 7 & Fla-a @ 2

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

2. G & Ush WHGTY 39HHE H ¢ |

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

4. HETHS HHE G/H FURENT & 741 (R W)
RO 1 & &1, 2 x 2 faeol smeggy &
T & A1y John gl

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

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

H={(é ?):beR}.

Which of the following statements are correct?

1. G forms a group under matrix multiplication.

2. His a normal subgroup of G.

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

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

A 6 cafFas gt &1 &7 § Jar
T & 3HeX YA HFAS FEI3M T qofg
ar T 7 ¥ Fla-a a2

1. ¢ afshe gl

2. C & g GRAT 3UHAG dfsheh &

3. € & RfAdA: 5 IRAT 398995 &

4. C 1 W 3T 3TAAF AFF B
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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.

Ao b RUS aRIAT AR FAR@AT

g, dcgH% ITIT & Y g1 ar [AFT

FYAT H T PIA-H ATTThd: Tel o7

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

2. I8 ¥HT § & R& U YA 3HaId &l
HETed §, S & o Ueheh § o o Y I
qoth gl

3. R g 3T IUTsliaell 3ass &l

4. I R S Yo FT HAISTH o6l & ol RF
fordl 8 IisT 3UHeAg #1 °d Th AT
°rd gl

Let R be a finite non-zero commutative ring

with unity. Then which of the following

statements are necessarily true?

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

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

3. Every prime ideal of R is maximal.

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

fAFsT YT # F FlI-T aThd: Tl 872

1. Z[x] U HET IAUTSAEC Fid B

2. Z[x,y]/(y+1)W34{ﬁ?—ﬁTr3;rU1?l'@§?—r
wid gl

3. I R U HET IUECT id &, A p
T YrAR AT UTsTaell, & A R/p
IRIAA: Sgd T IUTsTafeT &l

4. I R UH HEF U Wid g, dr R &
#15 o 3ugery a1 3iafdse §, ag R
Tsh ALY U Tid gl

86.

87.

87.

88.

Which of the following statements are true?

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

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

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

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

A fF R T HFARGEHT ToI g, dcaHD
TG & WA, TAT R[x] U6 R H TH TgI
o gl TRl - f =3IV pa,x" & fau
aRAMNT A & w(f) § Theadwr n, difh
a,#0 3R w(0) =+c. O 5T Fual &
HIT-AT/A TEr 8/e?

1. o(f +9) =2 min (0(f), w(9)).

2. w(fg)zw(f) +w(@).

3. w(f +g) = min (0(f), w(g)), if w(f) # w(g).
4. A R US qulieh 9id §, ar

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

A R F, T 9RAT &7 § a1d 21| ar

o Syl H T FlA- TEr &2

1. F,[x] & AT IRIAT: Sga ool
379aq gl

2. TFy[x] T ©TT 2 T Sh-Slh Teh ITTGRIONT
TgI< &

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

4. F,[x] # o1 50 &g & rergaoiy
9g9e, F, & fodl o dord: dgaar #
feeT He T B
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Let IF, be the finite field of order 2. Then

which of the following statements are true?

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

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

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

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

AW 6 (X,d) v gl §ATE g1 o

L X# v oo Qg dfq<og ¢ 99d
ATl T Teh AVAT WIEAC &

2.3 xHag g A X H U w&oo Rgd
A=A G, G ATl HT Th 0T
AT gl g Thd|

3. AT TG X 0T §, X H U Feo fagd
TH=IY G, T9d FHTIA F Teh A0
giFAeT gl

4. AT IG X TAAT: Tgd g, X H Th
TIeo fagd @Head G, Hdd FHTUAT H
T AT TEEE

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

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

1. f& gfafss = deg g arfeul

2. f& vfafes # dgd g TR

90.

3. 0 fohelT oY Iad BT fT ST RS &
T& HAd ol dh faeqga ol ST el &
4. I ST RSP & UH Hdd Bold db Il
f @ faEqa fear S e § aF f & gafee
afteg &

Let

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

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

1. Image of f must be connected.

2. Image of f must be compact.

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

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

91.

91.

A & x:[0,37] » RAT.3.T.

x"(t) + et’x(t) = 0, t € [0,37] FT UH AR &
gl ar AT {t € [0,3m]: x(¢) = 0} &hr
IUAITETST §

1 & FHAWT

2 ¥ 3MOF I1 FHAT

2 & GHAT

. 3§ 3= ar A

(&

P DN P

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

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

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

y®) =fy®) y0) =aeR

JE fR->R g W AR 5 =i & @

FlA-T 3TATHRd: T 82

1. U Tdd ®eld f:R —» R JAT aecR FHT
3edca § difer IWIFd TATAT T HIg gl
0 & fordlr off arlcT & 6T Bl

2. mfmm%,ﬁaeﬂ&%ﬁ?
THATTT HT Th GAdT & ol

3. A9 f & IR Gdd dhelsid §, 3T
IRAS AT FHEDT & fov 3ifaca #r
3feess R R R

4. I fIREg § AT Fdd NTHelT g,
3WIFd FALAT & HAdca Fr 3cass
AT R gl

Consider the initial value problem

y'(t) = f(y(t)), y(0) = a € R where

f:R-R.

Which of the following statements are

necessarily true?

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

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

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

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

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

dx

" =—x+y, %=—y, x(0) = y(0) = 1.
FT FATHTT AT &l af x(t) 3H TAA g
1Loet+ ¢t y(t)

2. y(t)
3. e f(1+1)
4. —y(t)

93.

94.

94.

Let (x(¢t),y(t)) satisfy for t > 0

dx d

o Xty d—{=—}',
Then x(t) is equal to
1Le b+t y(®

2. y(t)

e t(1+1)

4. —y(t)

u(x,t) & fIw aqier T W e

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

d%u d%u
2z —ﬁ—o,(x,t)ERX(O,OO)
u(x,0) = f(x), xeR
ou
(0 =g(x), xeR)

A & SWIFT THEAT H g w; §, f = f, 9
g=gi i=12 & AT F@ fiR->R Tur
giR->RET T C2weret § ST & xe[-1,1]
& T fi(0) =fr(x) T g,(x) = go(x) T
AT AR &l T FYAr § F Sl
3METHhd: I 872

1. u,(0,1) = u,(0,1)
2. u;(1,1) = uy(1,1)

()=t

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

Consider the wave equation for u(x, t)

2%u  9%u
ETe] —E—O,(x,t)ERX(O,OO)

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

Let u; be the solution of the above problem
with f = f;and g = g; fori = 1,2, where
fiR->R and gi:R->R are given C2
functions satisfying f; (x) = f,(x) and
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. u;(1,1) = uy(1,1)

11 11
3w (5rg) = w2 53)

4. u1(0,2) = u,(0,2)
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AW fF w R?\{(0,0)} = R Teh C? HeleT )
@l (x,y) # (0,0) & faT «;ZTL;Jr 3271;:0 -

HATTT AT &1 #AA fF usq 7 7 &

u(x,y) = f(/x* + y2), & f:(0,0) > R TH 97,
3RRAR B g, ar

1. lim x2+y2_,0|u(x. y)| = o0
2. limx2+y2_,0|u(x, =0

3. lim 22 u(xy)| =
4. lim 2y 2 0 |lu(x,y) =0

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

u

... 92 0%u
satisfying PP + 57 = 0, for all (x,y) # (0,0).

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

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

Lo lim g2 0lu(x,y)| =

2. lim x2+y2—>0|u(x' y)I=0

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

4. lim x2+y2_>oo|u(x, yI=0

Frelt gaear

ay
u=gonTl

F Tk HETANT &, & dhclId Boled

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

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

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

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

yz—z—xa—uzo}

Eal e R

The Cauchy problem

ou ou
Yoy " %5, =0

dy 99.

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

ul:f(x,u)as‘rgﬁao‘{ﬁ#ﬁmmw
A wy = (1 -y +ay_, + %{(a + 3wy +
3a+1u/—1" 1 FfC §

98.

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

The order of linear multi step method

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

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

Iyl = f(y’2 + x?)dx
0

el y=2x—1 W y(0) = —1aar y(1) =1,
g, &

1. goel =g gl

2. gIo 3TAAH B

3. 9de ATH B

4, ySol 3TIAH gl

The functional

1
Iyl = f 2 +x2)dx

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

A TR y(x) TP WSU: TAd: dhclad Holed
[0,4] 9T &1 & Heleleh

Iyl = j(y’ —1D%(y' + 1)%dx
0

T FgeTdH T g § A y =y(0) &
1.y=§ 0<x<4

2 y:{ -x 0<x<1

x—2 1<x<4
_{ 2x, 0<x<?2
YSlx+6, 2<x<4

o x 0<x<3
4 y_{—x+6 3<x<4

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

4
Iyl = f o' — D2 + 1)2dx
0

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

I x 0<x<3
4. y_{—x+6 3<x<4

WheaId JHYd gHoT ST 31ts

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

g & T e J O Sl9-8 AfAceIos
TR TAT HITT ATHETOIh Belel &2
1. 1, e*

2. —m?, mwsinmx + cosmx

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

K(x,t) = {

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

K(x,t) = {

1.1, e*

2. —m?, msinmx + cosmx

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

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

HHATR HHRIOT
$(x) — = [ cos(x + £)p(t)dt = f(x)
& RFATT: g &l g afe

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

4. f(x) =sin3x

The integral equation

$(x) — 2 [ cos(x + O)p()dt = £ (x)

has infinitely many solutions if

102.

102.

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

4. f(x) =sin3x

o & & Fia-8 _tT TR &2 (@@ q,p
sherer: gfdfafica #Xd 8 caudhiehd e
YT SATThIH FAIT )

1. P =logsinp, Q =qtanp

2. P=qp?, Q=

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

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

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

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

103.

103.

T A2 9 Hl & I) FFdId: STl SATm
gl AT T X,Y 3T &l 30Tl & sidlol § ddr
Z=X+Y % A F J§ Z F 6 ¥ sfad
T ST § AW U gl aF FeT Fuer H ¥
HA-TVA TT T2

1. X dur Z Tadd gl

2. X U1 U TadT g

3. Z3dur U T&ade gl

4. Y QYT Z TaAT =Tgr gl

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

1. X and Z are independent

2. X and U are independent

3. Z and U are independent

4. Y and Z are not independent
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A dUT B U&h Wd Wad & fogd T gy
fsFhT 3oTelm ST Bl A Wel &Y YEITA HIAT
¢ RAFF = T IR 3B, B & SR Bk

H 3OTAAT §, 96 A A UTh IR Qah &t
3OTelaT & d7 B & 9R, 0¥ Wel oY W@l &
ag d%, 59 do T i &7 AdST A8 3T

o oft Y e fAe Srar & ag Sfaar g1 ar
. P(B Wins) > P (A Wins)

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

P(A Wins) > P (B Wins)

P(AWins) =1 — P (B Wins)

PobdPE

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)

Jgeyr Al §={1,2,..,n} S@ n>10 ¢

gFd Uh Hibld @l R faEr| AW R

HFA0T TR g P = ((py)) WU

T &

py >0 A |i—j||A §

py =0 3G |i—j|fawa &, aF

1. Hiepld e ety gl

2. U U IIEAT i T 3Edca & S &7 gl

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

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

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

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

pij > 0 if [i—j|iseven

pi; =0 if |i—j| is odd.

Then

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

106.

106.

107.

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

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

& JOHATT §ed WA dlel TIAT AIefosed o]l

F TF ITHA ¢ A e 7 § Pl w6

g2

1. %inmﬁZWﬁﬂﬁ?r?HT%l
1=1

2. ZX TTAeRdr & 9 de JfRART gar g1

3. (Z )mﬁmﬁmmmﬁama

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

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

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

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

2

n
1
3. (EZ Xl-) converges in probability to 4.
=1

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

i=1

A fF X s Iefees W § Rt 3egsrse

d¢oT & ATY| ar T&T HUAT P ggdrei:

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

2. I [a,b] H ITE X FT ThART de §
an, E(x) < &fegssr (x) &l
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3. If X & & gfdug s §,
VX)) < E(X) &I

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

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

AT T 9Taell 0 =60, AT 0 = 0,(+ 6,) F
3ieX T Tqiefoss aX X & IiRkerdr gegar
Forel o=t & fear Srar &

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

GRETOT ¢ P IRETR FY TR

p(x)=1 I x=0,1
=0 3¢ x=23
Hy:0 = 0, ST H,: 0 = 6,, T 9dietor & fow
qIETT ¢ &

1. TR 0.05 T TH AFddH TEToT ¢

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

4. 3TATT 0.05 T TH TI&T0T gl

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

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

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

1009.

109.

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

1. a most powerful test at level 0.05

2. alikelihood ratio test at level 0.05

3. an unbiased test

4. test of size 0.05

X1, Xy, o, X, § TAAAA: TG FAATHATAT: dfed

N(u,02),—0o <p<oo, ¢2>0 |

1o wwwmaamazo( X4

Xy, Xg, o,

X, are independent and identically
distributed as N(u, 02), —00o < u < o0, 02 > 0.
Then

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

Unbiased Estimate of o2

is the Minimum Variance

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

Unbiased Estimate of o

n

X —X)* . -
Z — is the Maximum Likelihood

Estimate of o2

Z(Xi —nX)Z

Estimate of o

is the Maximum Likelihood
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A F Xy, Xy, ..., X, TIAAT: Td AIATHHATA:
(1-6,1+6) e, 6 > 0 T 3FTEOT FA T
aRenf¥a & Xy = min{Xy, Xo, . X}, Xy =
max{Xy, Xy, .., Xp} THK = 230, X;.

o & & wla-ar acg 2

10 & T (X, X, X)) TATT B

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

Let X, X,, ..., X,, be independent and identically
distributed random variables each following
uniform (1 — 6,1 + @) distribution, 8 > 0.
Define
X(l) = min{Xl,Xz, XTL}'X(TL) =
S 1
max{X;,X,, ..., Xp}and X = ;Z}LlXi.
Which of the following is true?
1. (X1, X, X(my) is sufficient for 6

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

4. % ™, (X; — X)?# is unbiased for 62

A & X, X, .., X, 3 TAd ded Hod
F(x) & ATY TEAId: Ud FAATHARIT: dfed g
qAqT v,,Y,,.., Y, IH A dcad Bl F(x — 0)
% O1Y FTEAId: U9 HOUAEC: dfed gl Ig
#t AT foF @l i) & faT x, dUr v, T@AT €
qETOT FHEEAT  Hy:0 =0 AT Hy;:0 > 0
faamt|

A & XL X X Y Ve, Y, & W
Ry =% (X),a=12,..,m TU  Rpp=
e (V), f=12,..,n | IR N &

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

=0 e a=>bel
P aag T &

111.

112.

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

2. Uddr Y™, R, X &ea: wefed gl

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

4. H, =1 H,% S&To1 & faU U o 3memid
ST g qlieTor 3uged B

Suppose X;,X,,...,X,, are independent and
identically distributed with common continuous
distribution function F(x) and Y;,Y, ..., Y, are
independent and identically distributed with
common continuous  distribution  function
F(x—6). Also suppose X; and Y; are
independent for all i,j. Consider the problem
of testing Hy: 6 = 0 against H;: 6 > 0.

Let R, = Rank (X,),a = 1,2,...,mand
Rin+p = Rank (Y), B =1,2,...,n among
X1, X s Xy Ye, Yoy oo, Yoy
Define U = Zfzn=127é=1lli(Xa, Ys), where
Y(a,b) =1 ifa <b,
=0 if a=b.
Which of the following are true?
1. PIRy=n+mRy,=n+m—-1,R;=n+
m—2,..,Rm+n=1=1m+n!/under Z0.

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

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

TS BT & 301 H A gt Hir
qifdehdT 6 ¥ e I aR 3STem Sar §
ar gH 3ifhd wa €

Y = 13fg @it =t 3o # MY A gl
Y = 23f¢ |t A=l 3oTell & Jes fSeherar Bl
Y = 3 3=9r

I 0 &1 9 ©eled Beta (o, f) B, TUTi=1,2
& T y=i% U I W 0 F 927 ALY
6,8, ar

1. 6,>0,

2. 0,<0,
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3. Y =3% QAT ¥ aTell 6 T 9T eled Teh
Beta &1lca &1

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

6 is the probability of obtaining a head in the

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

we record

Y = 1 if all the three tosses result in heads

Y = 2 if all the three tosses result in tails

Y = 3 otherwise

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

0; is the posterior mean of 6 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 = 3 is
not a Beta density

wn -

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

X=Xy, X)T | TG A UH FEHT k x k

3TegE &, A e FUe 7§ FlA-d a@@

1 XTAX U XT(1 - A)X T g

2. XTAX AT X" (I — A)X TAUHHAA: sfed g
afe; ke wH & FRE (4) = 5 B

3. ~XTAX U JMAT ST T IHTEOT FAT &
afe A+0 §I

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

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

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

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

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

4. XT(1 — A)X follows a chi-squared
distributionif A # I .

114.

114.

115.

m Hﬂm (xl;y1);(x2;y2); "'!(xn!yn)$
fov et & 9fawy, #geian a1 fafer &
38R fihe fhd a1 |

Model 1: y; = By + Bix; i=12,..n
Model 2: y; = By + Bix; + Bax;? i=12,..n

A T fo, fy & TTTAH a3 3Tehelsl B, By &
FidET 1, & U 9w 2 @ wgeTaad aaf
3MreRerst § B3, 51, Bs.

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

B = Y0¥, — (Bs + Bixi + B3x2))

gl ar

1. A>B

2. A<B

A H HhaT & T A=0RIB >0

4, g T ThAT ¢ T B=0RJA>0

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

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

from model 1 and Sg, 81, 52 be the least square
estimates from model 2.

LetA = X7 (Yi —(Bo + 31xi))
B = TV, — (B + Bixi + BsxD)’

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
’

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

§cel T Helcd gl Uelcd

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

1. X dUTY &It T 39T §col Alddh JAHT gl
2. FEIIIOT (X,Y) =0 gl

3. XduTy Taa+ gl

4. (X,Y) I SJaTR HHT §co g
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115. Let ¢p(x, y; p) be the density of bivariate normal BIBD &I V & 5T #T & ¥ pas 3uaier
distribution with mean vector (8) and ¥ AT ar a1 g&ar g1?
. . . (1 p . 1. v=15 2. v=23
Variance-Covariance matrix (p 1). Consider 3. =25 4 v =128
X . .
a random vector (Y) having density 117. We are given some balanced incomplete block
1 1 L1 designs (BIBDs) with parameters (v, b, 1, k, A)
x,y;= )+ X,V; ) Then > .
2 <¢ (( Y 2) ¢ (( Y 2) suchthat A = 1 and k = 1 (are fixed). With
1. Marginal distribution of both X and Y is which of the following values of v can one
standard normal. construct such a BIBD?
2. Covariance (X,Y) =0 1l.v=15 2. v=23
3. X and Y are independent. 3. v=25 4, v =128
4. (X,Y) has a bivariate normal distribution.
118. ATA YROT & Teh GHHCT HATE & AT pudh
116. AT f6  YOTUG AT & WY WA foT v st @HTIT 95% faRamETdr JHadrer
FeRos yfdede & 3ue @ ured, ufdcd (25, 3.6), T g A & py < 2.5 th AIa
AT n & FId 3T W 1 Ifdedy Arex e ¥ Ay g7 S WiEE @ Hpp =
7 ¥ aur e fEdd & X s o Hytp # po & SET0rT & U 39amr aa &,
ASAT & AT TARG Ieos ufdeds @ ar
gred, Uil AT n & TId eqIdA WA Hl 1. a =.1 W H, IGThd: ATAHRT S|
gl ATET ¥, &1 TROT (V) = YIROT Var(Ys,) 2. a =.025 W H, 3TaTyehd: IEAIhRd e
& v et & @ Fa-ar @ g gfdey 3. a=.1 & fau sy s & faw gaar
e/e? 3T ¥
1. g TRT & AT AW B 4. a =.025 & T swy Awes & fav
2. | T bl FATT B AT AT B
3. W i € 118. A d 95% confidence i | (25
? : : ata set gave a 95% confidence interval (2.5,
4. &l 3.6), for the mean u of a normal population with
_ . known variance. Let p, < 2.5 be a fixed number.
116. Suppose Y is the sample mean of the study If we use the same data to test
variables corresponding to a sample of size n
using simple random sampling  with Ho:p = po Hy:pp # o
replacement sch_eme and Ys is th_e sample mean 1. Hy would be necessarily rejected at @ = .1
of the study variables corresponding to a sample 2. H, would be necessarily rejected at @ = .025
of size n using stratified random sampling with 3. For a = .1, the information is not enough to
replacement  scheme under proportional draw acon'clusion
allocation. Which of the following is/are 4. For a = .025, the information is not enough
sufficient condition/conditions for Var(Y) = to draw a coné:lusion
Var(Ys)?
1. All the stratum sizes are equal 119. At f% T TROEE SeA, AT UF F AT
2. All the stratum totals are equal o
3. All the stratum means are equal I 3TEROT AT ¢ T Fyer & § HA-q
4. All the stratum variances are equal aer 87
, , , . T & SEHA Felel Th AR Bl gl
117.88% $o @dfed g0 @3 HWdedard

(BIBDs) & SirdY g, wradlt (v, b,rk,A) & &Y,
afe A=1da k=1 @h &=Ra) & @

T2 T ANTEH Bl Tk 3T Bl gl
T3 T NWH Feled Th dcdHS Hold gl
V2T &1 SNf@H BeleT Teh dcdd s Bolel gl

N
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119. 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 T?2 is a constant
function.

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

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

120. fa=1 3@+ gemaa gFEar (LPP) R a9

z = 3x 4 5y & e gfaser & 37T
JrferheThe &Y
x+5y <10

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

ar

1. LPP &g GHI gl 1 IHe[HAd =gl |

2. LPP & U Ay Ts¢dH §of &l
e &l

120.

3.

4,

edd HHEAN F U Iefacd FCaH ol P
sfeaea &
edd THTIT I Uk IHINTG &l &

Consider the linear programming problem

(LPP) maximize z =

3x + 5y

Subjectto x + 5y < 10

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

Then

1.

2.

3.

The LPP does not admit any feasible
solutions.

There exists a unique optimal solution to the
LPP.

There exists a unique optimal solution to the
dual problem.

The dual problem has an unbounded
solution.

[ FOR ROUGH WORK ]




