H]

THT

PHIB

w4 A
U3 99

favg wie  gRasr ais

: 3:00 g2 wofe ;200 3%

11.
12.

P
[}

ERt

1Y ot @ ArFT g & | §97 uem gRaer 4 v & @iy (20 9 ‘A F + 40 9 ‘B +
60 4777 'C' # ) gger fawey ge (MCQ)fev 7v & | sgasl w1 'A' & & sifffpas 15 siiv
a7 'B' % 25 gear aer i 'C' F W 20 yer & v a7 & | Jfe [EIRT § e ge &
v QU Y @9 daer gser 97 ‘A’ & 15,977 'B' @ 25 e g7 'C' & 20 Sl @ oirg dt
et |

L.THSIR, FTY FF STl W 17 717 & | ST7 el T 3N Hw BT A for@ i g I8
e ATy 15 gRasr # g R Silv wEl & qer @El & do—we 7@ & | A} 9wr & ar ey
gfgoficiery & Sl @re @) gRABT dacr BT a7 HY FHd & | g9 GV 9 SL.yH3IR. Jav
gFE I A g o | g9 gRAFT d T B B & forg sfaRad gt derr T &

SL.TF3Y ¥ TFF & §o 1 F QU 777 W17 Gv U7 IS TR, AT T §9 gher gRawr
&T HHID [T, AT &1 3T E¥AER Hl 31qeF B |

319 ST SLVRSR. Tk TAF H ¥l 79, [399 Bls, GRIFT BIS Siv = Bl & Hafed
gl gal & iot it 97 § a9y Pl N g Vb A7 goerfl @ mert 8 & 9
SLTRS% T} T H ]V T¢ (59 7 Q¥ @I & e Y, QAT 7 HYd UV BIYEY
vl @7 wel afie W aglca T8 @Y e, fored Sida: Sudl &N, forew Sa@T
LTSI ITv TS B sedipla o e & wad & |

g7 A' 7 g 5o 2 3k, T 'B' § g gvv & 3 3w qur 9T 'C' § gy gv7 4.75 3%
T & | AP Terd Faw & FOTHS qodiaT 4T ‘A" F @ 0.587% aer i 'B' ¥ @ 0.75
31 & [&ar S | 9rr'Cl @ Il @ 1oy AT qodibd T8 &

T ‘A e 9T 'B' @ yE geT @ A1F R fAwey v T & | 399 W »IdT VH [Qdey &
TE ST HAlTH §1° & | SUBI AF FIT BT Wal 3qr walad g1 ger & | 9T 'C' H
T&d o7 P71 TP " I “VH W SR’ [dbey wel & wpd & | 977 'Cl F gld geq & el
faweal @1 wel T BV U¥ B HiSe gre s | W GE fApeul BT 9T T8 BYT Y Big
eI wise T8 fear v |

THST B §Y IT SGlerd a¥idpl BT FART B §Y UIY i dret GGl a1 §¥7 SV 377 47eft
g3 B fory ST SEVTIT O |HAT 8 |

gEreff B Sv A1 Y gl B SfANGT BEl S o I T& forar afey |
PAGATY BT SYINT BT BT AT T & |

Tem TR oY o A Rfsa &7 & OMR SR 933% & [3uiford &%/ gfaoflciey &
7671 OMR SR 7a% Gl & 99a7d 37 3951 Hid-dcrd glifeild o o aea &/

3=t e,/ AeBNTr & geT # 3Gl 819,/ 91 S Uv 313l NN AT 8T |

FHacT g¥lenr B Q¥ Jafe d@ do7 darer Geerell @ & geiem gRaer ¥ o o 1
Sl & Sl |

sgeff grer w6 E wrETS B H AT wear § |
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HIT \PART 'A'

A S8l & AR Th & dfad & g, oifchet
Herel 98 O arr AFlT H AdT @l Bl
gIg & TAT FEH q9 GooA & AbA H
ORIT GEY BN 98 & FAFA G gsd
Hler-ar sy eufcdar oerem ST dhar g7
1. G98 oI dgd T A W g

2. g8 99 95 T A @ B

3. O BT AT A F87 FgoT dd H

e B
4. TEY OIE 6ol HT Heblol HTell
6ol & HEH & qF A B

The houses of three sisters lie in the same /
row, but the middle sister does not live in the f
middle house. In the morning, the shadow oft
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 miGd[g.

2. The eldest sister lives in the middler

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.

y

4.

TS Afgem T X JAT{ Y I o @ligeny
F Fperar & aur ms.{som‘raﬂﬁra:
TRATd 3% UM, FO 2y JAT 2 X ¥ FEd

o

¥ 9w UM B dwt g AR

1. ®U 48.24 ' 2. T9¥28.64
3. TU¥ 32.14 4. TG 23.42

A woman starts|shopping with RX. andY
paise, spends R8.50 and is left with RY
and 2X paise. The amount she started with is
1. Rs.48.24 2. Rs28.64

3. Rs.32.14 4. Rs23.42

3. TH @A 1000 de &1 @fas f5a@d 1.5
I % dieT &, Ueh TAACT P Yl aar gl
AT Tiasr ¥ 80%diar 38 ot Aererar

g1 hael caA/gfafee darer ST SITar g2
1. 80 2. 12
3. 120 4. 150

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

1. 80 2..1P

3. 120 4. 150

Rifffert st % g€ Rl ar B A A Y
@I T g gl fhE a¥ & gfaed deEr
FeiRF T

50

i
e

Metric ton

30

- —

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?

Metric ton

ﬂ

T T T T T
2000 2001 2002 2003 2004

Year
1. 2001 2. 2002
3. 2003 4. 2004
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5. ¥ ¥ 7 & 3971am wiaHA HiT-ar gem?

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

A A
5. What is the next pattern in the given j
sequence? f
@ A2
A O O %4
| |
[ 0
3 4.
A A

6.0 Wwﬁ«gzi%"méawwﬁ—r
I HT AMAR U&JOT T &1 STl & TE
Redl_caf¥a & goeT # o & T dor
fed o F @ @ia-ar Jeror e
1. & o qAfCH/HAET FT qAT, AT &

iferer &1 oM g e
2. galga ST & g, FAET Yg B, TR
BT i PN g aRafde @l

!

i

7.

3. gufea/gaed & @#y aRafda gem,
wiq fafas i wohg gl s SRl
4. feat &1 wagmaf g fafas & o g

alAt wedr|

A person completely under sea water tracks
the Sun. Compared to an. observer above
water, which of the following ohservations
would be made by the underwater ebserver?
1. Neither the time of Sunrise or sunset
nor the angular span of the horizen
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 tife horizon shrinks.
4. The duration of the day and the angular
span of the horizon, both decrease.

I

|

TEast A B @97 C @ S=er ox fel
c Hr A T 10%me, B WX 20% AT
aA-e R 10%7IT {1l &1 AdUT C& g
Aol & TIeeId 3 o gl d 13T gielm
%'a'slﬁ? B Ul C& €IFd Sul Hedl &
TfSecard 38 5% @ @i g1 39 eafed @
gl arelr faere grfey a1 amer & g2
1. 10%@sT
2. 20%TH
3. 10.66%6cTTeT
4. 6.66%TTeT

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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8. udg & & ha @ e FusAl @

TMESAT (TG FTAER & FqIeT) W faawor
7 # curar T g1 38% IR W fAeT
H A lT-AT YT HAT 87

O e e ok R T N B Sea level

BN O N B O
/

/

|
o]

Depth/ Elevation (km)

A

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

|
=
o

=
=l

1. gt & Tcdg HT AR 9T g

SR | A gl /

2. THE STER q IR A AAE & ol 8IhA |
F1 30FR AR 2fF Fasa Ay

3. TG STOER A oA fiT AAE & Fol &I
T GEU HH AN 4T, s S ¥

4. TG TAEHR W FAfH TS B gy
Wmﬁmzﬂéﬁaﬁ?

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

{

-1 Sea level

Depth/ Elevation (km)

—10 ——

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

I
1.|Larger proportion of the surface of the
arth is below sea-level
2. Of the surface area above sea-level, larger
proportion lies below 2 km elevation
3. Of the surface area below sea-level,
smaller proportion lies below 4 km depth
4. Distance from sea level to the maximum
depth is greater than that to the maximum
elevation

al aEq3il A TUIB & FHI-GU AH & A
aeiar I

Time

Distance 'F ’

AR el F1 seeT-aEe T & S S8
F oA & R ARt FH FHiT-Ar I G 82

P

Distance

Time

N

Distance

Time

w

Distance
w

Time

»

Distance

Time

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

Time

Distance
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10.

¥

10.

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

1.
A
g
[ =
8
o
a
B

Time
2.
bt B
c
o
k7]
e A

Time
3.
@ A |
o f
c
S B
2

Time . b
4 < -q'{
g 4 J
s A »
@
=

{ (
Time

AT et F I F 30 dfere ¥ s
AR T HodHAd JAT & @1 ¢l Ieafy #
3 302N U W oAl TS ¥ e el
T R e e O gt 7 afeae §
3FH_H 9T 9T, U dichelc & & &
o ¥1 A O qU A TR & A 36
arg 3ifAhdA e dfmae a=t a2

1. 0y 2. 30
3. 25 4. 20

F

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

12.

12.

What is the largest number of chocolates he
can be left with after passing through all toll
booths?
1.0

3. 25

2. 30
4. 20

T gyarelr 90 eeX g H 10 el Uil
fATar 81 Fel ger &1 1/5" $T g7 & S
ag%hﬂmﬁaﬁgm@rﬂmé?w
AR el B ¥ ga @wr F gEh @ gy
&I 3T & i r

. 72:28

. 2872

. 20:80
. 30:70

A WNPE

[

’ {
A milkman adds 10 litres of water to 90 litres
of milk. After seling 1/5' of the total
guantity, he adds water equal to the quantity

ﬁe has sold. The proportion of water to milk

e sgells now would be
.j;:ZS
3.020:80 #

2. 28:72
4. 30:70

R T A
AMAThR &, T TUH & HedReh A GE
& IWedReh IE H NN gl 93 HER
qTel TH gd ¥ T Safd Bler I AT ¢
7T FUAT H T FlA-AT YT T 82

1. 93 TIfEe & o & 47+ HfHw g7
2. 93 AT & B ¥ 27 3+ g7 Bl
3. Gl AIRTAT 7 gF AT IATT H gl
4. BIE AT H 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 m?3)

=

13. @FT T & F Hia-ar ;S g & TARN
1000 1002 1004

sfier &Y gafar &2 (31aTa sta i FeaTer o
arferefierdr =7g)
10 —
1 Density (kg m?3)
1000 1002 1004 a0 L.

Depth (m)

o T | T
— 2. Temperature (°C)
E -4
£ 10 of |
a
E
£ 10+
20 | 2
20 |
2. Temperature (°C)
5 —I : : i3 ) Témperature (°C)
0 4 8
—_ 0 I ] T
: /A
£ 10 _.F (e
a ll[ -.g 10 —
20 |
20 |
3 Temperature (°C) ‘q & 4 Density (kg m3)
0 4 8 1900 1002 1001}
o I I T ‘\. ‘.ﬁ. ) f T t
. "R 2
= £ 10l
- g
20 L
20 |
14. ©s a9, gar f fAuda fem & 39 ReR
% DS i) Fr dTeh H IgT g1 TP HROT g foh
r 1900 1002 100‘} e °
/ R [ . 1. a1 38 39 &R &1 AfedA Aretelar
= EHAT e H TEIAT Ll gl
£ 10} 2. &1 3% | AR T v A
8 o Tgar & oad 38 Re” A
" gael # G gl gl
I 3. gar 1 ol Rer & dHeaa: wel
: ; gRITel g9 ¥ 39 98k oI MMaROT
[GEGIR
13. Which of the following graphs represents a 4. gar € Aol R F g & Ty s
stable fresh water lake?(i.e., no vertical o L .
motion of water) T F AR TF AT Tgaal o 7 Aew
Hr gl
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14. A tiger usually stalks its prey from a direction

15.

15.

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 afg amo
T & 100m#T gl W &, 3R BT 3T H
1T H AT 3T &, ar 3eh Y T IR &

17.

17.

al”

.f"‘

q@ﬁaﬁrmﬁ(&)ﬂ%uﬂaﬁ /

TEaR AT Tt (E;) 1 @E o gl /
1. E,>E

2. E,>>

3. E,= 5,5 9% s & foU & §
4. & IR SRR ST JAAT & B

N
g 6T ¥ e
< )

A cellphone tower radiates 1W @ov&er 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 (B and that from a
handset held to your earjks

1. E>>E

2. E2 >> El

3. E = E, for communication to be established

4. insufficient data even for a rough comparison

16.

16.

Tt FEyer & 5 fa AL g1 R &
E 1 GAT §l I TN UG a7 W 2
Wﬁi‘r.ﬁmﬁr#a@?ﬁﬁlw
Hﬁyﬁa:wmmaﬁﬂmm

gl 82
1. 1 mm/s 2. 5mm/s
3. 6 mm/s 4. 10 mm/s

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

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 &l 37 TH &Y

qANHR TGl A FFeIad HEAT fhdelr gram

e & aqol w1 frel off giger @ ars
]

TSI gt ST TH? y
1. 6 2. 24 '
3.8 4. 12 ¥

The dimensions of a floor are ¥824. What

is the smallest number of identical square tiles
that will pave the-entire floor without the need
to break any tile?(

R 6, 2. 24
3.8 | 4. 12

T AIRFfIR dorfae ddr & e
arel &F # 3hT HETET 1 AT
% faw 30 Aal @ 9$hs HX 3 HT

?Ra?ﬁﬁ’ua;-wgﬁwqmaw%’l &
aiamma's'ﬁwma’la%a#rmaw%‘,
R urar & 6 39 & ¥ 8 At v At 7
Hioer &l g1 SIAHRT & YR G dldr &

AT SISy fohcelr Sy Sefr?
1. 70 2. 150
3. 160 4. 100

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

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

T I Jod F U9 H HEY f9eq A 3HB
A & A et & el @it & St
T §l R & guld orgifed & qur By
& &Athell T AT TdR=I?
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HIT \PART 'B'

21. 3 AIHAT & FHoAA W A
X = {(x,)): x,€{0,1}, neN} q&UT {
Y = {(x,)eX: Fcafad: aRfAdeE: ag?-n F

1. -1 2.1
2
3. m—1/2 4. 2mr—1/4

J-.
a "

19. The mid-point of the arc of a semicircle is

connected by two straight lines to the ends of foT x, =18}
the diameter as shown. What is the ratio of ar J
the shaded area to the area of the triangle? 1. x TR ¥ Y oA %

2. x 30hE €, Y IO &1 ¢
3. X Ui %,ﬂvamfhzr 2

/ ¢ m;ﬂzr g, Y3 gl
Can|d¢r the sets of sequences

{(icn) x,€{0,1}, neN} and
E{ w)€EX: x, = 1 for at most finitely many}.
1.2-1 2. 22 Th f
2 2 is countéble, Y is finite.
3.mt—1/2 4. 21 — 1/4‘ i&«ls uncountable, Y is countable.
b 3. X is countable, Y is countable.

. 4. Xis uncountable, Y is uncountable.
20. &7 araret § gaf@sy adr s a%q%

Icafe AT & g9 @), 39 T A F
ﬂmﬁﬁMme%m 22'3“3233(_(1) —i _;>
HROT &
\ e (o Ewﬁmﬁﬁﬁ 1. geATcHS-ARTT & ’
AT & Aol e TgEs W el B 2. FRIC ARER §, T e At
2. s aTeN G (S dwTE) T A il
o o T 3. HOHS-ARAT Fl
;"3.grqﬁ—3rar”3hﬁls“ X s 4. F A HoMcAS-fAfad §, 7 gacA®
Rre iy et 7@ @i R
4. gAY (ST Joaedfa) gl & el 22. The matrix
qarafrfﬁgeﬁ%"l| 3 -1 0
20. Whylsthere |0WfISh population in lakes that <_3 _i _;)

have'large hyacinth growth?
1. Hyacinth prevents sunlight from
reaching the depths of the &k
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.

1. positive definite.

2. non-negative definite but not positive
definite.

3. negative definite.

4. neither negative definite nor positive
definite.
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23. A & f:R?2 -5 R?, f(x,y) = (x2,y% + sin x)
q fear Srar g1 ar (x,y) 9 £ FT 3ddhels &
s e arar e FOTART:

( 2x 0 )
1.
cos x 2y

3 )
cos X

Gy cos
(32: cos x)
(Zx

cos .X)

w

4.

23. Letf:R? - R? be given by
flx,y) = (x%,y?% + sinx).
Then the derivative of at (x,y) is the linear
transformation given by
2x 0 2x 0
L ( ) 2.( )
cosx 2y 2y cosx
2y cosx 2x 2y
3. (Zx 0 ) 4. (0 cos x)
24. Th Halsd f:R2 > R, f(x,y) = xy ¥ IRATNT
gl A fF v=(1,2)d%a=(a,a,) R? ?\a’f
399q ¥ a | fa:rva?r%%rrﬁr%a { h
3ideholelol &
1. ay + 2a, 2. a, +h2&1
3. az—z+ ay 4. %+ a,
24. Afunctionf:R? > R is defined by
f(x,y) = xy. Lety = (1,2) anda = (a4, a,)
be two elements oR?. The directional
derivative off in‘the direction ob atais:
1. aq + 2a, 2. a, +2a4q
¥ F
3. Z2+a f V4Tt
25. '
2n-1
EEOWEL &
1. 47 2. 16
3. 1% 4.8
25. hy
) 1 2n—1 N :
nl_t;{)loﬁ Z j> equals
j=0
1.4 2.16
3.1 4.8

10

26.

26.

27

27.

28.

fFR-RUWHEER™R F(0O)=0 | T x & foT
L) <581 & 50 s o wgT W E
& f(D)

(5,6) #H gl

[-5,5] & &I

(=00, —5) U (5,00) & &I

[—4,4] & &I !

i

P wDN P

f:R - Ris such thaf (0)'= 0 and -;"r
|% (x)l < 5forallx . We can conclude that
f(1)isin
1. (5 6). {
5 Ca ])'< '
—_90, 5) U (5, ).
214 R

R‘*a}?ﬁmmﬁﬁaﬁﬂmw
mn%v

1’?,1, 0,0,0),(1,1,0,0),(1,1,1,0),(1,1,1,1)}
(

1) Ol Ol Q)’ (1) 21 O) 0)’ (1) 2’ 3) 0)’ (1I 2) 3) 4)}
B; = {(1,2,040),(0,0,1,1),(2,1,0,0),(~5,5,0,0)}

1. By dUT B,, R B; LI
2. B, B, AUTB; |

3. B, AU B;, R B, el |
4. AT B,

Which of the following subsets &* is a basis
of R*?

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)}
B3 = {(1) 2' OI O)) (0) OI 1) 1 )) (2) 1! 0) 0)’ (_5) 5' 0) 0)}
1. B, andB, but notB;

2. By,B, andB;

3. B; andB3 but notB,

4. OnlyB,
A R
a b c
D; = det (x y z) aar
p q T
-x a -p
D2=det<y —b q)%m‘r
Z —C r
1. D,=D, 2. D;=2D,
3. D;=-D, 4. 2D,=D,
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28.

29.

29.

30.

30.

Let
a b
D, = det (x y z) and
p q r
-x a —p
y -b ¢ ) Then
z —c T
1. D;=D,
3. Dy=-D,

a

DZ = det

2. D,=2D,
4. 2D,=D,

sin 8

( cos 0 sin@

—sin @
g, W faart| ar 42015 59 gAR &

1. A
2.1

( cos 1360
—sin1360

a (2 (1))

Consider the matrix

TR A=

N

sin 139)
cos 136

sin 6

:(C059 smé

—sing ) wheref = 2

31
ThenA?°1> equals -
1.4 Vi
2.1 -

(C05139 sin136
—sin130 cos1360

4, (_01 (1)) { (

mﬁﬁ:]WnQn‘Bﬂ—a'gaﬁﬁﬁwm%

ﬁ'\q@rmﬂqﬁmfg%mmﬁrﬁ? B U&h

00 J
(3n) x (3n) 3T & =<o ] 0) T
. J 00
ﬁmm%lFﬁBﬁrﬁﬁr%:

2.3n—1
4.3

1. 2n
|
3.2

J
r

Let] denote the matrix of ordarx n with all

entries 1 and le® be a(3n) x (3n) matrix

0 0 J
given by B = (0 ] 0)
J 0 0

11

31.

Then the rank ofB is
1. 2n
3.2

2.3n—1
4.3

RA RAF & Helell & e THeadl # 4
HIA-TT R I Th HGA TATE 872

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

2= (o] im 9 () = 1] ¢

S, = {h|}(i_rgh(x)$f3-l‘%lﬁ%} 7
1. AFTS,. r r
2. FTTS,.

3.5, dUTS, W S AT,
4.Hafrzﬁ?ﬁaﬁaréﬂm%l

S;t‘{Whlch of the following sets of functions froR

.-'

32.

32.

toR is a vector space oveR?

Si\= {fllim,; F(x) = 0
Szhi«'éal lim o) =1J
S3 = {i_l| Li_r)r;,li(x)exists}
1. (!)‘nIyS1

2. Onlys,

3. S; andS; but notS,
4. All the three are vector spaces

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

Tohd g &

1. A & &Y <n-—1
2. A FT P =m
3 nm

4. n—1<m

Let A be am 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. Rankd =m

3. n<m

4. n—1<m
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12

35. Supposg¢ andg are entire functions and

Unit-2 g(z) #0forallz € C. If |f(2)| <|g(2)], then
we conclude that

33.

34.

34.

35.

W R

1. f(z) # 0forallz € C.

’i?ﬁ 2. f'is a constant function.

Zznz 3. f(O) = 0.

~ 4. forsomeC € C, f(z) = Cg(2).
&1 fFERor BFear , '

1. 0 ¢ 2 o 36. A & f,0<|Z|<6,E>0q_\rUé;€f(_‘ﬂ?:|-|'ﬁ‘ﬁ;
3.1 4.2 Telel & S @ikT Aol { s
The radius of convergence of the series Z anz™. I f

@F_ﬁm ST & g &l G It W6
limzaolf(z)l = 90' F

: e et P T &

[
N:‘»

n=
is
/,.{1. TMen>2 & AT a_, #0dUa_, =08
1.0 2. o0
3 1 4 2 / 2.@N21$ﬁva_,v¢oammﬁn>1v
|! ‘& AW a_, =08l
A fo afFas wAae # |zl =3/2 9 ¢ § | 3. ‘n>1% AT a_, =08l
S a#ATad G F &l a 1 I A foEe fow 4, n21%& fva, #0 &l
+1 — _ ,

f ( > i T f1> dz=0 A 36. Letf be a holomorphic function dn< |z| <

¢ z z ( b €, € > 0 given by a convergent Laurent series
%y -‘i‘. 1 &
1.1 2. -1 4% i
3.2 4. —2- Z a,z".

n=-—oo

Let C be the circldz| = 3/2 in the complex _
plane that is oriented infthe ceunter clockwise Given also that
direction. The value af for which lim,|f (2)| = oo,

We can conclude that

J( z + 1l + a )dz 0
. 2 —3z42 z-1 1. a_; # 0 anda_,, = 0 for alln > 2
[ % 2. a_y # 0 forsomeN > 1 anda_,, = 0 for
F Vo2 -1 alln> N
4, -2 3.a_,=0foralln>1
4.a_,#0foraln>1

(7]
L)

.1
.2

AR £ TAT g FaT 3R FolA §, T2UT

T zeC & BT glz) =08 R |f(2)] < 37. SIFfaE GEAT 0> 1% R I W, d1h
lg(2)| &, ar &7 TSy Fehrera § (n—1!'=—-1 (modn) &, &F sy Aprer
#hd § &

1_q:ra$r_zf(caw‘ﬁmf(z)¢0- 1. n = pk ST p 3HTST &, k > 1.
2. fUH AR Tl g

3. £(0) = 0. 2. n = pq gl p AAT q AT HHTST B

4. 35 CeC % AT f(z) = Cg(2) Bl 3. n = pqr STET p, q,r et 35T E|
4. n = p T p Th I g
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37. Given a natural numbem >1 such that Hdd 9Y aRT AT ST GHhaT &, SN G &
— | = — . N - .
t(rrllat 1)!'=-1 (modn). We can conclude Er\Uﬁ?r: 3e B e qoif 9w &
1. n = p* wherep is prime k > 1. 1. AT U]
2. n = pq wherep and q are distinct primes. 2. HOHa: aRfAd]
3. n = pqr wherep, g, r are distinct primes. 3. 31T U

4. n=pwh [ ime.
n = p wherep is a prime 4. IRFAC, IUENT AT IETUEAT @Y ARl

38. AT & S, n Yder HAIT THE Pl . . .
! w = 40. Let G be an open set iR™."Two points

fAfése. aXar &, @ar A, @H FEEd A x,y € G are said to be equivalentdf they can
3UHeAg &l T A @ Hi-ar @@ g2 be joined by a continuous path completely lying
1. 09 us 9RfAT gHg & g & o inside G. Number of equivalence clagses is
S ’ 1. only one.
el 8l n > 1 & fow 5,30 w378 2. at most finite:
oTel &l 3. at most countable.
2. %G n>1% T & IR GHE A, FT 4. can be finite, COLIImtabIe or uncountable.
U& 3T B
3. %% nx=1 % fov & aRfAd @eg 4, F
Tsh HETH gl .
4.n>3 % fC $& o R I wog m}r
S, FT TH AT 6T ¢l 41. r\é (x(D),p(©) ALHA. T
. — = g
38. Let S, denote the permutation groupy an at ye
symbols andA, be the subgroup of, even Y tx—y
permutations. Which of the foIIowin'glsﬁrue’? ar
1. There exists a finite group Whli:f'hls Not a HI AT Hd gl IS (a0 (1), y, (1)) T&T

subgroup of,, for anyn > 1.

2. Every finite group is a subgroupA),t for Cea(0), y2(0) &1 & &

somen > 1. ®() = %, (Oy2(6) — Oy, (6) & A 57 5
3. Every finite group is a quotient 4, for .
somen > 1. ? A
4. No finite abelian group is a quotientSf 1. -20. 2. 20.
forn > 3. 3. —. 4. P.
3 dm
39. F, W, ST & 3rauat & e aRfAT &7 &, 41. Let(x(t),y(t)) satisfy the system of ODEs
d
SFHACI 3 x 3 b T g —=—x+ty
1. 168. | 2. 384, dy
3. % 4. 3 —=tx—y
; dt
39. What is the number of non-singuBx 3 If (1 (6), y1.()) and(x (), ¥, (1)) are two
matfices oveff,, the finite field with two solutions and
elements? O(t) = 21 (Oy2(t) — x2(Oy1 ()
1. 158 2. 3284- then®> is equal to
3. 27§ 4, 3, dt
’ 1. -20. 2. 20.
40. & & R* W G U fagd aegeay g1 3. —&. 4. d

f§ig x,y € G JeT Fgard § Il = & TH
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42.

42.

43.

43.

44.

/3. hyperbolic forx >f,

yD+ay' W) =1, y@)+py'(2)=2
& 3 aRA#AT A gHEET

x2y" —2xy' + 2y =0, T Th H{ﬁ?ﬁ'&%ﬂ%’
i

1. a=-1, g=2.
2. a=-1, B =-2.
.a=-2, =2
4. a=—3,[)’——

The boundary value problem
x%y" — 2xy' + 2y = 0, subject to the boundary

conditions

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

has a unique solution if

l.a=-1, g=2.

2.a=-1, f =—

.a=-2, f=2.

4.a=—3,3=§.

3737, x—+yayu—0 3 4
1. S x>0,y <0 & i |
2. &g x > 0, y<oavﬁtr|h;
S.Wﬂﬁ?x>0,y>0$ﬁ'ﬂ'l
4. EEgeT x <0, y > 0. faw|
{ ~

0%u 6u {
The PDE — =0 is

dx2

1. hyperbolic forc 2 0, y <0.
2. elliptic forx > 0,‘_y < 0.
y.> 0.
> 0.

%

x =tV oz

4. elliptic forx <0,

mﬁﬁ:u(x,t)qﬁfﬁﬁ;trﬁ@mww
Z—’i:"’z—“- x€(0,1), t>0
x €[0,1]

0x2’
u(x,0) = sin(mx) ;

u(0,t)=u(l,t)=0,t>0
FT T FT E, A u(x
sH AW g

1. e sin (mx).

,n_iz); X € (0,1),

2. e tsin(mx).

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

14

44. Letu(x,t) satisfy the initial boundary value
problem
ou _ 0%u
= = on x€(0,1), t>0
u(x,0) = sin(mx); x €[0,1]
u(0,t) =u(1,t)=0,t >0

Then forx € (0,1), u (x, %) is equal to

1. e sin (7x). 2. e~ sin(mx).
3. sin (mx). 4. sin(rtx).
'd
45, o JddT B & A, difh r P

xn+1—axn(3——)+ﬁxn(1+ )
T el pife sifEazor x/_aa?%" 3

3 o :
1. a = g : ,8 =% Ii
/_ﬂ'Z. a=2,p= 2
| 2
"'r 3.I a = —II ] ﬁ = g
_1 =3
4. a =} B =5
45. Thegvalues of andg, such that
S xZ a
xn+r =ax, (3 — ;) + Bx, (1 + E)
has'& order convergence ta, are
_3 -1
l.a = 5 B = &
1 3
2.a= g , ﬂ = g
2 2
3. a= E , ‘B = E
1 3
4. a= Z y B = Z
46. Ifg
2
vl =j O +2yy +yHdx, y(1) =1
1
aqr y(2) WS &, df WA §
1. e* 2. e*tl
3. el ™, 4. e~*1,
46. If

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

andy(2) is arbitrary then the extremal is

1. e* 1. 2. eX*t1,
3. el 4. e7x1
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47. AT & ¢ GATYT AT §

$() = F() + [ sin(x — p() dt F,

F'T¢WWWC%L 49. @Y 590 & 90 1H 29 I aur 488 9
L 9@ =)+ | - or@de $| g 2 4a A g 2 B0 A
i Irefesehd: Teh AT T STl & a7 Il I

2. ¢(")=f(")_f0(x_t)f(t)dt Ty UF Ig AeToowd: 9o o ¥ R

3. o) =f(x)—fxcos(x—t)f(t)dt e o Siwear & ar sadr T4 IrEedr ¥
x 5 Sorar 19 Irm? 7
4. d(x) =f(x) —f sin(x — ¢t)f(t)dt 11 2 5 1 {
0 T2 i i 3 r
47. Let¢ satisfy 3. g - %

X
x) = x+f sin(x — t)¢(t) dt. . .
P =1 () 0 ( o) 49. There are twg boxes. Box 1 contains 2 red balls
Theng is given by and 4. green balls.{ Box 2 contains 4 red balls
X

_ and 2.green balls. A box is selected at random
L o) =70 +f0 (x - Of (Ot /‘(and a ball is chosen randomly from the selected

x / box. If t'he ball turns out to be red, what is the
2. ¢p(x)=[f(x)— f (x —8)f (©)dt . probability that Box 1 had been selected?

% i 1LE 2.2
390 = f() - | costa - Of e /

O 3. %' == _.-"’ 4, %
4. ¢p(x) =f(x) —j sin(x — t)f(t)dt 1 { (

50. T off ar geamsit AgarB& fav fae
48.@%%3@@@@@?%&? Taet 3 Ple-ar gaer Ter &0

W%’ ST gHteRToT = 1. PZ(AnBC)_I_PZ(AnB)_l_PZ(AC)21

x = a(@ —sinf), y = a(1 + cosb), 0<9<27‘[ ) c ) 2/ nC
2. PP(ANB“) + P*(ANB) + P*(A") =
AT T Tl & PR A §l A A Fod 3. P2(ANBS) + P2(ANB) + P2(A°) = 1

& . £ 4. P2(ANBS) + P2(AN B) + P2(A°) <
. ma?(1 + cos8)0? — mga(l + ci)se)

WlRkrw

Wl

. ma?(1 — cos0)0? — mga(1 + cos6)

1

2 -
- M 50. For any two events A and B, which of the

3. ma?(1 — cos0)0” +mga(1l + cosB)

4

following relations always holds?

4. ma®(1+ cos0)6? ffngar(l — cosb) 1. P2(ANn B%) + P2(AN B) + P%2(A%) > %
N o 2. P2(AN B®) + P2(ANB) + P2(A%) =

48. A_befad slides without frlctlo.n on afrlctlonless 3. P2(AN BC) + P2(AN B) + P2(AS) = 1
wire in the shape of a cycloid with equation 5 c 5 2 oa 1
x = a(0 —sind), y = a(1 + cosd), 4. P°(ANB*)+P*(ANB)+P-(A )SE
0<96 <2m.
Then the Lagrangian function is 51. AT & T& gehlel WX Mg, 1T 49T ©eT drelr
1. ma¥(1 +C059)§2 —mga(l + cosb) Tl URRA F AR HEHA S El g
2. ma?(1 — cos0)62 — mga(1 + cos6) TeT: 10:008s1 GercT &1 Ife Ig fear = §
3. ma?(1 — co0s0)6? + mga(1 + cosh) GO Ageh I 10:40 | 30T &, o SHAI
4. ma®(1 + cos8)6? — mga(1 — cosb) T E R AT 10:30%F T FIE ;e

3T 8 STEI?
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52.

52.

53.
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2. 2 1. X

2. QU St X & f¥dcas gl

3. X @ quliieh $7 (3=dqH qOlieh < X))
4. (Xy,Xo, -, X,) 1 ATCTST|

4, g71/2

NP B

Suppose customers arrive in a shop according to
a Poisson process with rate 4 per hour. The shops3  x x, .- X, are independent and identically

opens at 10:00 am. If it is given that the second distributedN (6, 1) random variables, whete
customer arrives at 10:40 am, what is the takes only integer values i.e.
probability that no customer arrived before O, —2,—1,0,1,2,}. {
10:130 am? Which of the following is the maximum
13 2.e7* likelihood estimator 06? e

) 1. X [ f
3.3 4. e71/2 2. Integer closest t&

3. Integer part ok, (Largestintegec X)

. 4. median of Xy, X,,+, X))
AT B X, X, -, X, TF TeTeod g ¥, (;1 27 Xn)

S BT BT [ (x) = 3x?1 1) (x), T 54,_E(X) >0 % W1 % T AEoS W X & @,
on@ ={t TE2EOD ¥ ar e J R 1 T paRei & p = 2 g
foveprerm I &l [ g o2, X T TR ¥ A Xy, Xy, X,
Y = min{X;, X, -, X,} T NRASRAT Gefca Felel ' JHAT gAfe fasr aArew 2 § aur
g(y) = g? TeRoT 9uTieh p &, @ uIed FadT Hidesn
1. g(y) = 3ny3n! lon () %‘ﬂ a8 ‘WTI SITdT %— &g Hy:p <5 dclH
"., : T C

2. ) =1~ 1=y lonO). [ :’ﬁ &{; ; ?wqg““: :;“ T aa% g
3. 90) = L=y lgn®). N ¢ .

b 1.3 XX, —2)?>C gl
4. g(y) =3ny*(1 = y*)" " I nO).
2. 3¢ J(X;—2)><C Bl

Suppose, X,, -+, X, is-a random sample from af SK=R)? .
a distribution with probapility density 3. 5= > Cel
functionf (x) = 3#31 g, (x),. Where 4 afy TRy,
Lo 1 (2) = {1 if 2€ (0,1) -2
{0-1) 0 ‘otherwise
What is the probabijlity-density functigr(y) of 54. For a random variabl&, with E(X) > 0, (tfhe
Y = min{Xy, X5, -, X3 }? |, coefficient of variationp is defined ag = ?fo
1. g(y) = 3ny3" 1 Ito.1) ) where ¢2 is the variance of X. Suppose
' X1,X,,-++, X, are independent samples from a
2.9 =1- 1" IO normal population with mean 2 and unknown
— (1 _ 3 | coefficient of variationp. It is desired to test
3. gfy) A=yIF Ton®) Ho:p <5 againstH;:p > 5. The likelihood
4. gly) = 3ny*(1 —y*)" ! I ). ratio test is of the fororRejectH,, if
v 1. (X, —2)? > C.
r
Xy, Xy, -+, X, TIGTA: UG TIAHATAT: Sfed 2. 32X —-2)*<C.
N(6,1) Ao W 8, S8 6 AT Ulieh AT 3 T -
AT ¥, A Bel-,—2,-1,0,1,2,-} | T 3 2(}’:_22)2
¥ FleT-a1 0 F 3RHIA FHAAT ITHAE B2 4. =———<C.
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(xllyl)' (vayz):"':(xn:yn)m %s X'ajw a:j-\m- S7. ;:nﬁ % (XIJXZ!“"Xp) T E”iit«@&ﬂ) H%QT %-,
YT Y-aredidend: HY & 3reler &, ekt g9 Yy dY gA-fAREd aReuer egg X
g # Anag, fow @ AW & ap  dfaed F @Yl A JYH AT Tk F AUIS AT
Y=a+px+e, SEI & Acos I g & P
a,p & HAGH T 3chereh & AR S (200, 1y), Zzixi
T Mex W wiRka fFar s, ar = ‘
|, & geenT, W § 1. ¥ & §ef 3feerfoe A= @ gfeer gl
2. e tn?or&aé‘n 2. ¥ & wgeAcH HHRTOs A @ T
. y "5 o
5. a g g, At sEd afi;rﬁwaﬁer gl N {d
4. @, pH @5 # T T 3. L & SeocH AHAEOp A § I
fderaror @feer &1
(x1,v1), (x2,¥2),+, (xp, y,) are data on X- 4. ' & Fﬁ-ﬁ Jiferereror Al Fr @fewr gl
cultivable land in a district and Y-the area -
actually under cultivation, both measured in 57 |et (Xl'XZ' ,X,)(be a random vector with
square feet. Lewf be the least squares /ﬂ' mean ¢ and a' positive definite dispersion
estimates ofr, 8 in the modelY = a + fx + ¢,
where ¢ is the random error. If the data are !.*’r matrix 'Z Then the coefficient vector
converted to square meters, then | (ll, Ly, -+, p) of the first principal component
1. @ may change by will not. ' 5 '
2. f may change but will not. W? is
3. both@ andf may change. ok
4. Neither@ nor § will change. A 1. the Vactor of all the eigenvaluesXf
.
A & 90T & TSy %%M%iw 2. the eigenvector corresponding to the smallest
gfasg #H, gl FAgh & ATear ﬁ;;a;ﬁ T eri]genvalue ob. | -
e 2 ¢ 3. the eigenvector corresponding to the largest
AHA 0% (FA R @l deror FaAer ST €)1 eigen\?alue ob. P ’ ’
ar FAT F- qfeTor gfqeeisr S A, Fredt 4. the vector of all the eigenvaluesyof’.
T FATAAT & TETOT & @I,
1. IRFT TFAFE ¥ IRG A& Brar o 58. AN n & Th W Acreos Iided (9=
T - QAFIOA &) AT N(=7) H Th IRAT
2. 3afvaiRa &1 4 FARE & AFem ST g1 ST Wifdehar &
3. 0%l i g & dty gaAfe zorE gfded & afaa &
4. 1% f \ W B FARE g ufed & enffier 78T &2
| n(n-1) n(N-n)
Suppose in a one-way analysis of variance ?(Nl_)tl)v ) VD
model; the sum of squares of all the group 3. s 4.~
means is 0 (Assume that all the observations are
not same) Then the value of the usHaltest ) ]
statlstlc for testing the equality of means 58. A simple random sample (without replacement)
1. cannot be determined from the above of sizen is drawn from a finite population of
inforndEtion. sizeN(= 7). What is the probability that the"4
2. is undefined. population unit is included in the sample but the
3. is 0. 6" population unit is not included in the
4. is 1. sample?
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n(n-1) 2 n(N-n)

" N(N-1) " N(N-1)
n-1)(N-n+1) n
mmWw—nT ) 4.2
N(N-1) N

(v,b,7,k,2) Th HJfId IqOT @S HiFehoda
(BIBD) & #HIa& wrad gl & (v,b,r k1) &

q HIF-A1 BIBD & UrIo & Tehd 87
1. (v, b,k 1) = (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,1,k,2) = (16,24,9,6,3)

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

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

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

3. (v,b,7,k,A) = (35,35,17,17,9)

4. (v,b,7,k,A) = (16,24,9,6,3) f
62.
3ETHA fT A TUT Jar a1y, p> A1 & @Iy,
% Th M/M/1 FdR W O] 7T 5 &
aﬂéaﬁmﬂﬁmﬂﬁW,sﬂ@f?T“
il &7 | ¢
e 5A_pe~5H ‘ i
u—-21 _—
62.
2. e St 5K
3. e+ (1—e54) e;Z” r -
e”S . {
4. e 4+ (1—e™>H) n
‘4
Consider an M/M/1, Queue with arrival rate 63.

/and service rater With\p > 1. What is the

probability that no gustomer exited the system
before time 5? |
ue=5A_pe=5H
1 |
2. ell‘s’1 — e 5K

3. e+ (1—e5h)°

—5u
S5u

F o521
4. e S5t + (1 —e5H) 7

5

61.

61.

HIT \PART 'C'

A B A TEH nxn U IHTE T,
arEafas wfafSeat & @y & & B=47, 4
%qﬁaﬁaﬁﬁﬁwm%lﬁmfv@ﬁ

q Hia-ar Wﬁrﬁzﬁr g2 .
1. A+B 2. A7+ B71
3. 4B

4. ABA
1

Let A be an xn non-singula? matrix with real
entries. Let8'= AT denote the transpose Af

Which, of the following matrices are positive
definite?
1. A+B :
3.4B | 4.

Fﬂlﬁ s €(0,1)I

& wdr ¥l
1. vimeN, >3 neNs.t.
2. VmeN, 3 neNs.t.
3. VmeN, 3 neNs.t.
4. 'VmeN, 3 neNs.t.

ardg W HeT 7

s>m/n
s<m/n
s=m/n
s=m+n
Let s €(0,1). Then decide which of the
following are true.

1. vmeN, 3 neNs.t.
2. VmeN, >3 neNs.t.
3. VvmeN, >3 neNs.t.
4. vmeN, 3 neNs.t.

s>m/n
s<m/n
s=m/n
s=m+n

A 6 f,(0) = (=), xe[0,1]. d@F T H

& et 7 @ -7 @@ gl

1. f, & U fagen AR 3ugsha &I 3feccd
J

2. f, ® @1 fHgen HPE surgHa ¢ B

3. f, waF figer wfraRa g g

4. f, 1 Sh-8reh U Tager: A 3uTHA &
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63.

64.

64.

65.

Let f,(x) = (—x)", xe[0,1]. Then decide
which of the following are true.
1. there exists a pointwise convergent

subsequence ¢}

i 1
—- ((x + n)n)2

2. f» has no pointwise convergent subsequence. 65, Find out which of the following series converge

3. f, converges pointwise everywhere.
4. f,, has exactly one pointwise convergent
subsequence.

ol f(x) = sin(x) sin (%),xe(o,l) F fou
A & § Fia-a @l &2
1. lim f(x) = llmf(x)

x-0

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

x-0

3. limf(x) = 1

x—0

4. Imf(x) =0

Which of the following are true for the function

f(x) = sin(x) sm( ) x€(0,1)?

1. lim f(x) = llmf(x) ke
x—0 - {
%
2. lim f(x) < llmf(x) J
x—>0 -
3. limf(x) =1 -
x—0 ; ”
i.
4. Im f(x) = 0 {
9T T R xe () F foT BT F @
Al Aforr nwwr FFraRa g 7

—-n|x| |

e
L9
n

66.

66.

67.

uniformly for x € (—m, 7).

(o]
e_nlxl
L Z n3 {
n=1
fr"
sin(xn
2. (xn) f F
5
n=1

(x + n)n)

2 9
iﬁ#%ﬁmmﬁr#ﬁaﬁﬂﬁ (0,1) |
ThEE: dad

1. ffx) = e*

2. filx)=x
3. f(x) =tan (”Z—X)
4. f(x) = sin(x)

Decide which of the following functions are
uniformly continuous org0, 1).

1. f(x) = e*
2. f(x)=«x

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

A F x,(x) 39 BT F1 AfEse Fear § s
IE xeA & a1, AT 32T OF|

200
fG) = Z%X[o,ﬁ](")' xe[0,1].
9 fa=mrt| ar [0,1] W f(x)
1. QAW ARSI g
2. oS HATHAAT gl
3. U& Hdd el gl
4. TU& THESC Bold gl
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67. Lety,(x) denote the function which is 1xEA 3.d(x,y) = di(x,y) + da(x,y)
and 0 otherwise. Consider 4. d(x,y) = e™d;(x,y) + e "d,y(x, )

200

F@ = Y ko @), w0l

n=1 d;(x,y) —lel yil,  dy(xy) = (lel il )

69. Letd,,d, be the following metrics oR".
1/2

Thenf (x) is Th(IaRnndeude which of the following is a metric
on ;

1. Riemann integrable d0,1]. 1. d(x,y) = d; (6y)+ da(x,y) -

2. Lebesgue integrable ¢0y1]. P Y S T e+ daey) 7

3. is a continuous function 4¢A,1]. 2.d(x,y) = di(x,y) —dy(x,y) {

4. is a monotone function ¢A,1]. 3. d(x,y) = di(x,y) + @ (x,y) r

] 4. d(x,y) = e™d(x, )+ e "d,(x,
68. R2W T&h Bald f(x,y)h et FAFH Y 112 J 24%.7)

asera & 70. &Y % 4, sz%ﬁrm%

oF P o, A= {l&x,y): (X+1)2+y2<1}U{(xy)y—
a(x,y) =X E(x,y) =y /ﬂ'xsmlx,-;r>0.
ar / |

1. f & Re-3adersr adT ol femsit & ¥ TAa'-sr"am
2. f & UE adolsl @ &g W F ‘ A N
3. f &1 AT fear (1,1) & AR T9F Th e B
fe-3faherT 1 4 Aqmzﬁ:i
4. f & NS Reeb-3achorst TdT el off e i
# oTE Bl - | | 70. LetA be the following subset d&?:

A= {(x,y):(x+1D?+y2<1}u

68. A functionf(x,y) onR? has the foﬁldwing {(x )iy = xsint x> 0}
e !y y - X' .

partial derivatives

Then
of ., of . S 1. A is connected
(0 y) =x?%, E(x.y) ke 2. A is compact
Then { 3. Ais path connected

1. f has directional derivatives in all directions 4. A'is bounded

everywhere.” 4

2. f has a derivative at all points. 71. #
8. f has dlrectlonal';jerlyatlve only along the o = {a = (@) a1 ¢ ax€C, suplay] = llalle < oo}
direction(1,1) everywhere ) k -
4. f does not have directional derivatives in 12
any direction everywhere. P2 = {c_l = (@)sy ¢ A€ (Z|ak|2) = |lall, < oo}
69-341?%11%"“%6}%??@?% TF AR T: £ > 2 3 0 YR IRARdg

1/2 - _ a; az
(o) = Zixl il d2<x,y>=<2|xi—yi|2> . T Ta- (0]
- = 5T HUAT A F -1 Tor g7
a’rawﬁ%ﬁmﬁﬁﬁa—mww .
T U& Had @+ #a=afkT gl
WW%'“)M) OF P2 R T NOEET: ARG Far
1(xXy)+da(xy .
1 d(x,y) = T o)t datr) T-1 &1 31fedca & dar g8 ddd gl
2. d(x,y) = di(x,y) — dy(x,y) T UhgAET: ddd gl

P wDd PR
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71.

fZ

72.

72.

73.

Let

£ = {a = @1 * axeCsupla] = gl < o}
1/2

= {g = @i+ et () layl?)

Define amag : £° - £2? as
a a
Ta= a5}
Which of the following statementis true?
1. T is a continuous linear map
2. T mapsf® ontof?
3. T~ exists and is continuous
4. T is uniformly continuous

A A= [a;] T nxnﬁ@ﬁ%’ﬁfﬁ?
sl ij & U q; s quiis g1 AW &
AB =1, B =[b;] & @AY (6T [ dcHHA® 3HTTg
g)| T AegE €& AT, det ¢ 3HF AROIH
# fAfdse #xar ¢ AFT U & ¥ S99
Ter 87

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

2. & b; & T Ul g1 & T det AT

e T S A S .
3. B g UF QUi e B {“‘

4. T by F TH QIF G F AT T ¢
3aeTH Ufaaer § detd € {—1,_—|_-§};‘§T|

Let A = [a;;] be anmn x n matrix such that;;
is an integer for alli.j., Let AB =1 with

B = [b;j] (wherel is the ldenti;y matrix). For a
square matribxC, detC denotes its determinant.

Which of the following statements is true?
1. IfdetA = 1 theh detB = 1.

2. A sufficient condition for eachy; to be an

integer is thatlet 4 is an integer.
3. B is always an integer matrix.
4. A necessary condition for eab}j to be an
integer isdet A €.{—1,+1}.
I
mﬁrﬁ;A_ [1 1]H?JT?FTI?rf3? ay, AU B,

A"a:ajmaaﬁmmaﬁﬁﬁwaﬂﬁ%
& = |8, &1

1. é@n—)oo,an—) o

2.3\@n—>00, Bn— 0

= llall> < °°} 73. Letd =

21

3. n@HE A B, U &I
4. IfE n QwH & ar B, =OT ¥

(1)] and leter,, andg,, denote the

two eigenvalues od™ such thata,,| = |B,|.
Then

1. a, > ©asn - o ]

2. B, = 0asn— £

3. B, is positive if n is even.

4. B, is negative ifn is odd. -frr
. | F
74. A & M, @t aedids  noxn 3Meggt

afewr @AfSe & fAfdse aar &1 M, & faw
smwzﬁﬁ#.@azraﬁﬁ%aﬁ;r-xﬁm

IugH™ETT §1 {
/:"1 V, = {AeM, : ATewAONTE )
2. V, = {AeM, : det(4) = 0}

a 3.V = [AEM 3G (4) = 0}

f 4.\v, =/ (BA : AeM, )}, STei M, & B T fyaa
Lyﬁz el

74. Let Myrdenbte the vector space of alk n real
matrices. Among the following subsets M},
decide which are linear subspaces.

1.V, = {AeM,, : Aisnonsingular}

2.V, = {AeM,, : det(A4) = 0}

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

4.V, = {BA: AeM,}, whereB is some fixed
matrix inM,,.

75. afg paarQ SYhAVI AT GIED
PQ = —QP &, a' g I8 Ay fRerel T
g &
1. Tr(P)=Tr(Q)= 0
2. Tr(P) = Tr(Q) =
3. Tr(P) = —Tr(Q)
4. Tr(P) = Tr(Q)

75. If P and Q are invertible matrices such that
PQ = —QP, then we can conclude that
1L.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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76.

76.

77.

7.

78.

22

A fof nue AvA d@AT & > 7. AW &

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,)) & TAw| o &

fasey Adrer Idha § &

1. A% A0 AT H Th 18]

2. A% A0 A J T -1 81

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

4. AT FIS IEATAS AHETOR AT a4

Letn be an odd number 7. LetA = [a;;] be

ann X n matrix witha;;,, = 1 for alli =

12,..,n—1anda,, = 1. Leta;; = 0 for all

the other pairgi, 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.

7
f

AW & Wy, W, W;, R & i et .

3TTATCAT § difeh &< W, &r faaT 9 g1 A1

TFw=w, nw,nw, & a &7 Tg

W T @ ¥ __”

1. I§ 3TaTS AgT ¢ & RO i T 3ug#ATe
w gl .

2. dimW < 8 {
3. dimw > 7 {
4. dimW < 3

%

80.

Let W, W,, W5 be three distinct subspaces of
R such that eaclf has dimension 9. Let
W=WwW, nW,n W3f Then we can conclude
that !
1. W may not be a subspaceR¥°
2. dimWW <8 '
3.dimW =7 |
4. dimW <3

|

AT F A TH adfds GAAT 3regg g1 o
m%ﬁw&mq@m%%ﬁ

1. A% 3fFerOs AT 7 08" &1

2. A% T et A aedfas g1

78.

79.

3. Ifg A1 &7 3fEdca &, ar A~ arEdfas
aur gAfAT B
4. AFT HH A FH T 97 AT 0 AT

LetA be a real symmetric matrix. Then we can
conclude that

1. A does not have 0 as an eigenvalue

2. All eigenvalues ofl are real .

3. If A1 exists, them~1 is real and symmetric
4. A has at least one positive eigen_yélue

i— =

0, at B f(2).

A

i

P :inz ¥ fgar St arer v
Heideh! Belel gl dr
1lz = U faerd 3Heide gl
2. kez & fIT, z = 2nik Ueh TIA 3fAdsh gl
3. kez\{0} & TOIU, z = kn T T

st 21
4, zr=n+2ni‘:"$ 3Tde Bl

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

(1-e?) sinz

1. z=0 is a pole of order 2.

2. for evenrykez, z = 2mik is a simple pole.

3. for everykez\{0},z = kr is a simple pole.
4. z =m+ 2mi is a pole.

sSguc

o]

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

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

P(D) fagd &l

P(D) Egd gl

P(D) uReg &

P w DN
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80.

81.

81.

82.
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Consider the polynomial 82. LetD be the open unitdisc @ Letg: D —» D
be holomorphic,g(0) = 0, and
N
g(2)/z, zeD,z#0
P(2) = Z a,z", 1< N< oo, a,eR\{0} leth(z) = { g'(0), 72=0"
n=1 Which of the following statements are true?
Then, withD = {w € C:|w| < 1} ; Z(lnsi);(élogorphlc .

2. P(D) is open

3. P(D) is closed 4. 191/ =1/2. *

L

4. P(D) is bounded 83. RW 2 x 2 YcshdAUMY 3MTeYEl & wgfé:ﬁﬁr
— ELRESCRII T E | I i

S

¢={( b):c_z,b,dE[R, ad = 1}

P(z) = (Z anzn> <ni=0 an”) H = {(3 Z) : ble R}ﬂ'

0 1
TG, a,, bpeRVn, a5 # 0,bg # 0 &1 ?—ﬂ'ﬁgTdT /ﬂﬁmmﬁﬁﬁﬂ-@ﬂﬁ%‘?
Ferdl el A [T U g fsey fererd § /1 3SR AU & 3T G U AR T ¢
&F P(2) [ 2.6 % v aAeT 39 H ¥ |
1. & & ¥ A a1 aarad 7 ' 3. B e T G/H guRkenfa § dur smaeh §)
2. % 14°FAN 7A B 4. o THE G/HGaRHATNT § a9 (R W)
3. & S qrEAIH Hel & TROE ¥ a1, 2 x 2 Rt smeger &
4. % 12WFAH 7q B f’*w ;anasmqwmh
Consider the polynomial ‘? ﬂ-i 83. Consider the following subsets of the group of

2 X 2 non-singular matrices ové:

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

H={(é ?):beR}.

P(z) = <25: anzn> <ibnzn) §
n=0 n=0 ).
i

wherea,,, b,eR Vn,as + 0, bqg #0. Then

counting roots with multiplicity we can Which of the following statements are correct?

conclude thaP (z) 'has 1. G forms a group under matrix multiplication.

1. atleast two real roots. 2. His a normal subgroup of G.

2. 14 complex rootsi 3. The quotient group G/H is well-defined and

3. no real roots. j ' is Abelian.

4. 12 complex roots. 4. The quotient group G/H is well defined and
is isomorphic to the group @fx 2 diagonal

A fF CW D Wﬁq?-r SHIS AfshenT g1 Aol matrices (overR) with determinant 1.

" aD->D , g(0) =0, dUr A . . . :

1 922, ZESZZEO) 84. @ fn C @lFAH A3 #T &7 ¢ aur ¢,
ﬁ?h({?:{g'm), z=0" U & 3T LA WEAS T3 1w |
ot &g 7 @ FHA-q T g2 ar et # & FF-T Tq@r g2
1.Dﬁh§’|ﬂ’mﬂﬁm% 1. ¢ afshe gl
g: f‘;}%i?i 2. C'F & IR SHEHE afEE B
4. |g(1/2)| < 1/2. 3. € & RfAAA: 5 IRAT 398995 &

4. ¢ 1 & 3T v IHFE E
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84.

85.

85.

86.

24

Let C be the field of complex humbers a@d

be the group of non zero complex numbers
under multiplication. Then which of the
following are true?

1. C* is cyclic .

2. Every finite subgroup d* is cyclic.

3. C* has finitely many finite subgroups.

4. Every proper subgroup 6f is cyclic.

A fh RUS aRIAT AR FAREAT

g, dcgHS ITAT & Y g1 ar [AFT

YAl H T PIA- HTTThd: Ter 82

1. R&#T 1S 81 YA 3ragd, a1 dl Toheh &
1 YT HT Ao B

2. I5 G99 § 6 R U YA 3aId &l
HETed §, S & o Ueheh § o o YT I
aot gl

3. R g 3T IUTsliaell 3ass &l /

4. A RFT HIS YT &M Aol A6 ¢ ol RF
forelr off A5 ITHeg FT a1d TH AT
ord gl

Let R be a finite non-zero commutative r?ﬁq

with unity. Then which of the following A

statements are necessarily true’?‘ .

1. Any non-zero element of R i_s_eit’her 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 zerq divisors then order of any
additive subgroup of R is a prime power.

ﬁmmﬁﬁﬁ%ﬁm&w;a@rﬁ?

1. Z[x] Uk FTT IUTHTEN i ¥

2. Z[x,y]/(y+1)W-3-1{ﬁ?—ﬁ'€r3IU'l?r@§H
9id &l :

3. AR R U FET AOISAG T §, FA p
THh YFIR HAGT JUEEe, & o R/ph
aRffad: 95 ey FeTsTafet

4. IR Uh AT UGS Tid &, o R HT
S 3 3ygery fo@e 13afdse &, ag iR
Tsh ALY U Tid gl

86.

87.

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 amds a
non-zero prime ideal, the®/p has finitely
many prime ideals

4. If R is a principal ideal domain, then any
subring ofR containing 1 is aga}n a principal

ideal domain
F

A F R T am%ﬁ‘?tr gord %',fdc{-lﬂch
TG & WA, TA R[x] T R H TF TgIG
o gl TRl AR f =Y pa,x" & fau
aRela & B w() ¥ dgeaw o, @i
a,# 0 3R w(0) = foo. A AFT FYAT H T

/" Hi-amy TE 882

f

87.

88.

1. o(f 4 g) = min (w(f), w(g)).

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

3.\o(f & 9) = min (w(f), w(g)), if w(f) % w(g).
4.):?1? T quiieh UidT &, of

f9) = fg.ﬁf) +w(g) &l

Letl'}? be a commutative ring with unity and
R[x] be the polynomial ring in one variable.
For anon zerg = YN_;a,x", definew(f) to
be thesmallestn such thati,, # 0. Also
w(0) = +o0. Then which of the following
statements is/are true?
1. w(f + g) = min (w(f), w(9)).
2. o(fg)zw(f) + w(g).
3. (f + g) = min (w(f), w(9)),
if w(f) # w(g).
4. w(fg) = w(f) + w(g), if R is an integral
domain.

A R F, T 9RfAT &7 § ard 21| ar

o Yt # ¥ FA-T T@Er 82

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

2. TF,[x] T °TT 2 S-Sk Teh TTGRIONT
TgIT &l

3. F, W F,[x]/(x? + 1) v gRfAT faam @fger
FAfE gl

4. F,[x] # o1 50 &g 8 rergaioiy
9g9e, F, & fodl o dod: dgaar #
feeT HeT T B
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88. Let[F, be the finite field of order 2. Then
which of the following statements are true?
1. F,[x] has only finitely many irreducible

3. 0 foRdl oY Idd eled f R SH RdH &
Teh HAd Belel ooh T fhar ST Hehel Bl
4. I ST RI® & TH Tdd Helsd ds Tig

elements.

2. F,[x] has exactly one irreducible polynomial f & faEqe o S Fevar & ar £ @ gfafes
of degree 2. A

3. F,[x]/{x? + 1) is a finite dimensional ¢
vector space oveif,. 90. Let

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

S={(x,y)eR?|-1<x<1landl-1<y<1}
LetT = S\(0,0), the set obtained by removing
the origin froms. ¥
' T Let f be a continuous function frofmtorR.
89. # ﬁ; (X, d) T g0 &l ‘_"T Choose all correct options.
1. X# wh oo fagd =g G d@9d

AL T Teh VAT WIEAC &

1. Image off mustbe connected.
2. Image off must.be compact.

2. xESg g A X # U W&o faga 3. Any such éontinfxous functighcan be
extended to a continuous function fréno R.

AT G , §9d GHTIAT &l Teh 0T . )
2 < > M4 0f fcan be extended to a continuous function

AFACT ALl 8 Hehell| / from S to R then the image of is bounded.
3. A1Y ARG X 0T B, X H U Foo Rgd -

TH=IY G, 9d FHTIA F Teh A0
giEAed gl

4, AT IE X TUIA: Wgd &, X H T
wes figa wHead G, B3 aEeadt @b 4
Teh I ATFAT g 1,‘1{

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

91.

AT TR x:[0,37] - R AT.3.F.
x"(t) + et*x(t) = 0, t € [0,37] HT UH AR &

89. gl ar @y {te [0,3n]: x(t) = 0} &I
1. An arbitrary open sé in X is a countable U &
union of closed sets,, 2
2. An arbitrary open séin X-cannot be 1 1% a=
countable union of closed setstifis 2. 2 ¥ A¥S AT FATT
connected. 3. 2 ¥ AT
3. An arbitrary open sef in X is a countable o
union of closedisets only Af is countable. 4.39 ar 3P
4. An arbitrary opep seff in X is a countable .
‘" union of closed séts only X is locally 91. Letx:[0,37] — R be a nonzero solution of the
compact. ' ODE
! 2
; x"(t) +et“x(t) =0, fort € [0,3m].
90. AR [0.3]

S={(x,y)eR?*|—-1<x<1du —-1<y<1}.
AW R T =5\(0,0), S & ¥&er Hqef feig ar

Then the cardinality of the set
{te[0,3m]: x(t) =0} is

foeTel &t & a1G 9T I FHed g AN 1. equal to 1
T R &, fU& §dd HeleT & T TEr 2. greater than or equal to 2
- : ﬁr 4 3. equalto 2

¢ i 4. greater than or equal to 3

1. f & wfafss = dag g afgu|
2. fo gfafds &t d@gd g arfgu]
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92. WRfRe A AT

y'®) =fy@®) y0)=aeR

el f:R->R g W faar| & sy=t # &

PIA-T 3ETHd: TT 7

1. U Tdd Held f:R - R T aeR HT
31fedca § aIfr IWIFd TATTT H IS gl
0 & fordlr off arelicT & 6T Bl

Z.meﬁﬁﬁ%,ﬁaeﬂ&a?ﬁﬁ
THEAT F Th IFGfAdT gl &l

3. S f & IR Tdd 3ddhcleiid g, IWIad
URTAS AT THEAT & v 3edca «r
3fTess AT R gl

4. I fUREG & dUAT Tdd Ndheld g,
3RFT THLAT & 3edcd o 3cass
AT R gl

92. Consider the initial value problem
y'(®) = f(y(®), y(0)=a eR where
fR->R.
Which of the following statements are
necessarily true?

1. There exists a continuous function \ 5

f:R - R andaeR such that the ove
problem does not have a solut'kon in‘any
neighbourhood of 0. A

2. The problem has a unique solution for every

aeR whenf is Lipschitz continuous.

3. Whenf is twice continuously differentiable,

the maximal interval of existence for the
above initial value problem'i.

4. The maximal interval of existence for the
above problemy® whenf is bounded and

continuously differentiable.
F

93. W B £ >0 % %I'Uf(x(;fr),y(t))

HT AT AT ‘s‘lla‘r x(t) 30 AT §
1oef+ t y®)

2. y(t)y

3.ef@d+1t)

4. —y(t) ¥

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

26

93. Let(x(t),y(t)) satisfy fort > 0

dx dy _

—=—x+y, ——=-y. x(0)=y(0)=1.

Thenx(t) is equal to

l.e P+t y(t)

2. y(t)

3.e7t(1+1)

4. —y(t) { ’

94. u(x,t) & fAT Far e W Ay .

[

otz ax?

u(x,0) = f(x), xe R
Z—Lt[(x,O),:g(x), xER )
L]

Qu % _ ) (x,t)e R'rx (0, oo)l

[

) {
/‘,{:mﬁr o, 39eFa HHEAT HT EA w ®, f = f, qAT
S og=g, i=12 & faU S@ fiR->R T
[ giR-RRA T 2 wee § SR xe[-11]
‘ FIRT i) =f,00 T g1(x) = g, (x) FT
Wd gl T FUAT H A -
3MaThd: Ted g2
1. w(0,1) = u,(0,1)
2. u;(1,1) = uy(1,1)

s ()=t

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

94. Consider the wave equation fofx, 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; andg = g; fori = 1,2, where
fiR->R and g:R->R are given C?
functions satisfying; (x) = f,(x) and
91(x) = g,(x), for everyx € [-1,1]. Which of
the following statements are necessarily true?
1. ul(O,l) = uZ(O,l)
2. ul(l,l) = uZ(l,l)

11 11
3w (53) = w(53)
4. u1(0,2) = u2(0,2)
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AT u:]Rz\{(O,O)}ﬁRWCZW%Eﬁ ; 3 @;a——l
u 2, . mTa=—
Fﬁff(x.y)i(O,O)EFﬁU‘;z ——OEFF 3.3ifa=-1
Wm%lmﬁ%u@mﬁr%‘. 4.3 ifa=-2
ux,y) = f(\Jx? + y2), ST f: (0,0) > R TH 97. The order of linear multi step method
IR Felel &, U1 = (1 -y + auj_; + %{(a +3ujy, +
L lim e e oluCey)l = o Satluj-1"
2 llm 2+y —>0|u(X,Y)| =0 for SO|VIngu' — f(x, u) |S I:: 1
3. limyzyyz e u(x, y)| = oo 1.2 ifa=—1
4 llmx2+y —>oo|u(x’y)| =0 2 2 |f a= _2 .frr A
2 2 . 3.3 ifa=-1 f '
Letu: R \{(0 0)} — R be aC“ function 4.3 ifa=—2
satlsfylng— + — =0, for all (x,y) # (0,0). y
Supposex is of the formu(x, y) = 98. Weleh ; : :
f(\/xz + yz), wheref: (0,0) - R, is a iy £f(y’2 +’5c2)dxﬁ'
nonconstant function, then /‘,{ P
Lo lim ey yeolu(x y)l = oo /@ yS20—1 W y(0) = —1@ y(1) =1,
2. lim,zyp2 olu(x,y) =0 / $lar |
3. lim,z 2 o u(x,y)| = [ ’ f
4. lim 2,2 6 |u(x,y)| =0 Y R el
2. 3Taad gl
Frefr gETar 3. Ydel F‘_q'\?-ﬁf[ﬂ' gl
o %4 4. Yol STaa
yax E - 0} "‘!-, { - H
u=gonl ) L 98. The functional
1
& TH HGAAT &, T AIFeid e = [ vz + x2)d
g:T >R & v r& @efeg & &, afy ][y]_f(y +x7)dx
L T={(x0):x>0} = WhereOO =—tlandy(l)=1ony=2x—1
2 T= {oy)xi+y?=1f | 2 e y(0) y() y :
8. I={(xy):xt+y=1x> 1} 1. weak minimum
4 = A{Gy):y = x >0} 2. weak maximum
f a_u —x— = 0 ‘ I'|
Yox  Xoy = | 3 99. AT & y(x) T TWSA: Tdd: HTholAT FHelel
u=gonrl I

/ N . 0,4 Foleleh
has a unique solution in a neighbourhood of [0.4] qi el

for every differentiable functiog: ' - R if
1.T= {(x,0):x > b}
2.T= {(x,y):x2 +y2 =1}

0
3T {(xy):x+y=1x>1} T FATH T & Ay =y(0) 7§

- f o' — 120" + D%dx

X
4.T = {(x,y):y = x* x >0} Ly=; 0Osxs4
f 2 y:{ —X 0<x<1
u’=f(x,u)aﬁsﬁaﬂﬁé5%ruiﬁmw lx-2 1<x<4
R s = (1= @y + g + {0+ B + 3y Y6 22xca

3a+1uj—1" 1 FfC § X 0<x<3
4, yz{ ’ -z

—x+6 3<x<4
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Let y(x) be a piecewise
differentiable function on[0,4].
functional

continuously
Then the

4
V] = f o' — 120" + 1)%dx

102.
0
attains minimum ify = y(x) is
X
1:)/':5 0<x<4
(—x 0<x<1
Z'V‘{x—z 1<x<4
{ 0<x<2
6 2<x<4
0<x<3 102.
4y e 32aen

WSeId THUTd TR0 ST 31s

(x+1Dt, 0<x<t .l'
(t+Dx, t<x<1 [

g, & v e & ¥ a9 et
I dUT I ATAAET 0T Belel &7
1.1, e*

2. —m?, msinmx + cosmx

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

K(x,t) = {

Vi

Which of the following are the" characteristic 103.

numbers and the corresponding eigenfunctions
for the Fredholm homogeneous equation whose
kernel is {

_ [+ 1Dy 0<x <t
K t) = {(t+1)x, t<x 1
1.1, e

2. — m?, mwsinmx ﬁcosnx
8. — 4n , T Sinmx +#ces 2mwx
4. — 2, mcosmx + ;in V154

AR FHFIOT

o (x) _'%fon cos(x + qd)(t)dt = f(x)
& HARTAT: Tgd gl § MG

1. f&'oc) = cosx

2. f(x) = cos3x

3. f(x)y=sinx

4. f(x) =sin3x

The integral equation

$(x) — 2 [ cos(x + O)p()dt = £ (x)

has infinitely many solutions if

103.

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

4. f(x) =sin3x

AT # ¥ *la-a Afga TaRor §2 @8 q,p
sheer: gfdfafiica #Xd 8 caudhiehd A&
YT SATTRIH FAIT )

P

1. P =logsinp, Q =qtanp
_ 2 _1 4
2. P=qp”, Q=7 {
— — 1
3. P=gqcotp, Q—log(qsmp) P
4. P=q%sin2p, Q =.g°cos2p

Which of the*following are canonical
transformations? (Whetgp represent
generalized coordinate and generalised

/:" momentum respectively)

1. P =logsinp, Q =qtanp
1
2.P—qp , Q=;
y” q cotp, log( smp)
4. P{‘}q sm,Zp, Q = q%cos2p

Y
% .
< i Unit-2
L

T AT 9 Hl & d) FadId: STl SATm
gl AT T X,Y 5T &l 30Tl & oiclol § adr
Z=X+Y g A & I Z 1 6 ¥ HAfod
T STar § AW U Bl af AT FuAr H ¥
HlA-TVA TT 22

1. X dT Z TadT gl

2. X 99T U ¥TqdT gl

3. Z T U TaaT gl

4. Y T Z Eaad AT El

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 whei¥ is divided by 6. Then which of
the following statement(s) is/are true?

1. X andZ are independent

2. X andU are independent

3. Z andU are independent

4. Y andZ are not independent
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104. A AT B UH WA Tod g [OFGH Tdh a1
fsFehT 3oTelm ST Bl A Wl &Y YEITA HIAT
¢ RFF o T IR 3B, B & SR Bk
N 3OTAAT §, 9 A A UTh IR RQah &t
3BTl § a9 B &Y R, 0 @l S @ &
a9 d%, 59 do U N &7 AdST A8 3T

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

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

P(A Wins) > P (B Wins)

P(AWins) =1 — P (B Wins)

ronp

104. A and B play a game of tossing a fair coid.
starts the game by tossing the coin once Bnd
then tosses the coin twice, followed by
tossing the coin once anBl tossing the coin

twice and this continues until a head turns up.

106.

Whoever gets the first head wins the game.

Then,

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

2. P(B Wins) = 2P (A Wins)
3. P(AWins) > P (B Wins)

4. P(AWins) =1 — P (B Wins)

%

105. 3@Ear gAe S ={1,2,..,n} &l n>£0?

gFd Uh Hibld @l W

hAUT GIidehcl 3Hegg P = %_:j))ﬁmm

R &

py; >0 3 |i—jlaA & .

--_O?Jﬁlz—ﬂ%w?#r{

1. HAlepfd AT HeEHNT gl

zwmmmﬁwm%a’rmél

3wmmmlwm%%w

f méaa?»rd(z)_l%l

4. 39RATT: Tg F geat & 31 caq Bl

105. Consider the Markov Chain with state space

S={1,2,..,n} wheren > 10. Suppose that
the |transition probability matrik = ((pl- 1))
satisfies

pij >0 if. |i — j| is even

pi;j =0 if |i—j|is odd.

Then

1. The Markov chain is irreducible.
2. There exists a statevhich is transient.

f

106.

107.

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

A & X;; i > 1} 9l ATET 2TUT TJ0T 5
& UOHATT §ed WA dlel TaAT ATefosed a’l
% Th 3Tehd gl dl e & @ @S-8 Fqer
87? i
v ‘
E;Xiqﬁmﬁzaa:aﬁﬂﬂ?rpht%‘l
|

" x fan # o A aBRRE R

e 7,
in> ;rrﬁ#rrﬁz}mﬁfﬁﬂﬁ?ram%l

i=1
I

4. i‘:‘(%)zmmﬁomma‘lm%l

\

=1
Let{{, i >4} be a sequence of independent
randomvafiables each having a normal distri-
butlgn with mean 2 and variance 5. Then which
of the following are true

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

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

2

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

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

i=1
A fF X s Iefes W § F e 3egsrse
§co & Y| a TEr YT hl Ugdlel:
1. IfE X & U TETCATHT §caT g df ATegent
(X) <EX) Bl
2. I [a,b] & ITE X FT ThTART ded §
ar, E(x) < &fegssr (x) &l
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3. I X & us 2fqug §eo g, ar For testingH,: 8 = 8, againstH,: 0 = 6, the
; teste is

VoD < E(X) # i 1. a most powerful test at level 0.05
4. A X T Th JAEHAE ST g, A 2. alikelihood ratio test at level 0.05

E(X) < V(X)) &l 3. an unbiased test

4. test of size 0.05
107. LetX be a random variable with a certain non- . . . .

degenerate distribution. Then identify the 109. Xy, Xp, ..., X, & TIGAA: TF HIAHAA; Sfed
correct statements 7
1. If X has an exponential distribution then N(t,0?), 0 < p < oo, g2 >0 | @l

median(X) < E(X)
2. If X has a uniform distribution on an interval
[a, b], thenE (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)

108. AT foh graell 0 = 6, dUT 60 = 6,(% 6,) F
e U Irefessd W X T WSl gl
Holel foeaT & fear Srar §

x 0 1 2 3
po,(x) | 0.01  0.04 0.5 0.45

pe,(x) |0.02 008 04 05 L

%

eTT ¢ T ARET X TR “’*«;{

_‘ A 109. X,,X,,.., X, are independent and identically
px)=1 I x=0,1 ! distributed aV (u, 62), —0 < u < o, g2 > 0.
=0 ?Jlﬁ'x=2,3 Thenn .
. Xi—X
Ho:0 = 6, 91 Hy: 0 = 6f, 1 aderor & faw 1. Z%is the Minimum Variance
qRT&ToT 0] & 1 n

. . 2
1. T 0.05 9T T 2radies SHIATOT ¥ Unbiased Estimate of o

2. T 0.05 % THIGHITAT IFeTarel ieTor ¥
8. TF AT TlefT gl
4. TATT 0.05%hT Teh GefoT &

n

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

1

108. Suppose the probability mass function of a Unbiased Estimate of ¢

random variableX Lfnder the parametér= 9,
and@ = 6, (+ 6,) are given by
{

A

X 0 1 2 3 Estimate of o2

Pe,(*) | 0.01 0.04 05 0.45
pe,(x)|0.02 0.08 0.4 0.5

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

- X —X)?% ) -
Define a tesi such that 4, Z — is the Maximum Likelihood
p(x)=1 if x=0,1 1

=0 ifx=273 Estimate of o
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110.

111.

A F X, Xy, ..., X, TIAAT: Td FIATHHATA:
(1-6,1+6) e, 6 > 0 T 3FTEOT FA T
GRS &L Xy = min{Xl,Xz, wXnd Xy =
max{Xy, Xy, ..., X, } dATX = = ?1X

e & § ®la-ar g %?

1. 60 & AT (X, X, X)) 9T &

2. 0 & AT = (X — Xpy) FTS B
3. 02 & fau 2 ST (X — 1) 3eTe g
4. 2 & faT 2 L (X; — X)? AT B

LetX;, X5, ...,
distributed random variables each following
uniform (1 — 6, 1 + ) distribution,6 > 0.
Define

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

max{Xy,X5, ..., X,} andX = %Z?lel
Which of the following is true?
1. (X)X, X(my) is sufficient forg

2. l(X(n) — X(1y) is unbiased foé 4
3.= Z ', (X; — 1)? is unbiased fo@fﬁ

&
4. ; ™, (X; — X)? is unbiased f062
Xy 3 HIS T Tl
F(x) & A1 ¥&@dad: U9 a9 . gfed §
AT Y, Yy, ..., Y, 3H Had deT B F(x — 6)
& FY FadId: mf‘aéamﬂm?r- dfed g1 Tg
s A o6 el i, F fAw X, aur v, F&9d7 &
qdreToT  FHEHET Ho? 9=0 FAH H;:0>0W
fan|

A B X, X, ..

A F XXy X VY Y, A
Ry = (X),a=12,..,m @A Ryp=
\ .
AT r), f=12..,n | WRERT H &F

U= Zgﬂ Z§:1 l,lJ(Xa, Yﬁ), GI'ET
Y(a,b)=13¢ a<b¥,

=0 IE a=>bel
T & @ Sl o &2

31

111.

X, be independent and identically

1. Hy% 3T P[R, =n+mR,=n+m—

1, P3=n+m-2,.. RPm+n=1=1m+n!.

Uaar Y, R, I@ed: wefad gl

3. Hydh 3eX E(U) ===

4. Hy §ITH H;& 98707 & fow v X 3maia
GfaToT g qliaTor 3uged B

N

i
Suppose X, X,, ..., X,, ate -indepeyident and
identically distributed with common continuous
distribution functionF(xB andY, Y,, ... Y, are
independent and identically distributed with
common continuous distribution  function
F(x—8). Also supposeX; and Y, are
independent for alllf] Consider the problem

/‘(of testingH,: 6 = 0 against{;: 6 > 0.

£

112.

LetR, ;' Rank (X,),a =1,2,...,m and
Rm+p = Rank (Y), B =1,2,..,n among
X0 Xo oo, X, Ve, Yoy oo, V.

Defifiel = ¥gb; ¥-1 ¥(Xa, ¥p), where
Wab)Y =1 ifa<b,

=0 if a=b.

Which of the following are true?
1. PIR,=n+mR,=n+m—1,R;=n+
m—2,..,Rm+n=1=1m+n!/ under40.

2.U andZ 1R are linearly related.
3.E(U) = 7 underHO.

4. Right tailed test based ohis appropriate
for testingH,, againstH;.

e Qo & 38d & Ay g Hir

i 6 ¥ e I aR 3STem Sar §
T gH 3ifhd wa §

Y = 1 3fg gefr =t 3oret & Y Feerar g1
Y = 23f¢ |t A=l 3Tl & Jes fHedherar Bl
Y = 3 3=9r

I 0 &1 94 ©eled Beta(a, f) T, TUTi=1,2

& T y=i% Gv I W 6 Fr geg Arey

;g ar

1. 6,>6,

2. 6, <0,

www.examrace.com



112.

113.

113.

32

3. Y=3¥ GAT AT aTell 6 T 9T Gelcd Teh
Beta®sicad &l

4. Y =3¥ AT AT ITelT 6 T 9T Gelcd Teh
Beta®ldlca gl &l

0 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 is Beta(a, 8), and

0; is the posterior mean éfgivenY = i, for
i=1,2, then

1. @ > (22
2.6,<0,
3. The posterior density df givenY = 3 is a
Beta density _ _ _ 1;«4
4. The posterior density of givenY = 3 is .
not a Beta density
AT & X, X, ..., X, TAAIA: dAT AGATHATA:
dfea A gaHeT aefos = §, T "
X=Xy, Xy, X)T | AR A T TTEH kx ke
eag &, o Tt @ R B
1. XTAX du X" (I — A)X TGcd g
2. XTAXaurxX"T( —A))_ma‘amﬂﬁ?r: gfeq &
afe; kwa & RE (4)= ] R
3. ~XTAX U IAT de & 3TEROT YT ¥
afg A=0 Bl
4. XT(I — A)X TH aﬁlré-a?‘r SeeT I AT
AT & IS A b gl
Suppose&,, Xs, ..., X, are"independent and 115.

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

1. )?TAX andXT (I — A)X are independent.
2. XTAX andXT(I — A)X are |dent|cally
distribited ifk is even and trac@l) = -

3. EXTA)_( follows a gamma dlstrlbutlon if
A+0.

4. XT(I — A)X follows a chi-squared
distribution ifA # I .

114.

m Hﬂm (xl!yl)!(xZJyZ)! "'!(xn!yn)$
fov et & 9fasy, #geian a1 fafer &
38R fihe fhd a1

Model 1: y; = B, + B1x; i=12,..n
Model 2. y; = By + Bix; + Box;? i=12,..n

A T fo, fy & TTTAH @I 3Tehelsl Bo, By &
gfasa 1, & amcrmcrzﬁwa?‘r
JTRerST & B, B, B {

At B A= 20 (Y - (Bo 4 ix)) )

B = (Y, — (B + Bix; + f3x))’ r

gl ar

1. A>B

2. A<B ¢

3. Q%’ETW%%EA—OWB>O
s u‘s"ETW%@EB—OtRHA>O

For a data sditcy, y1), (X2, V), .., (X, yn) the
following two models were fitted using least
method.

sq?ar '

MOdEI-Z:‘ yi;: ‘80 + ﬁlxl' + ,Ble'z

Let B,, 5, be least square estimates3gf3;
from model 1 ang;, 81, f; be the least square
estimates from model 2.

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

3. It can happen that= 0 butB > 0
4. It can happen th& = 0 but4A > 0

i=12,..n
i=12,..n

A B p(x,y; p) AIET TR (g) AT TEROT-
a1 .
§cel T Helcd gl Uelcd

Ho () + ¢ (wy -2)) vomame w
TefRos afeer (Y)EN famy) ar

1. X dATY Sl FI 39Td §cal Aleleh JATHTY g
2. FEIEROT (X,Y) =0 ¥l

3. X JATY TaAT gl

4. (X,Y) &I faTX JAHT e gl

g)vga—?raﬁmwrmm
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115. Let¢(x,y;p) be the density of bivariate normal

distribution with mean vectc(rg) and

p
1

a random vecto@) having density
%(‘1’ ((x,y; %) + ¢ ((x,y: —%)) Then

1. Marginal distribution of botly andY is
standard normal.

2. Covariance (X,Y) =0

3. X andY are independent.

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

Variance-Covariance matr(x/l) ) Consider

116.86 & TATUYeT Al & WY AT
FeRos yfdede & 3ueT § ured, g
AT n ¥ FId IEIIT W &1 Yfdedy Aex
Y B aur Ul fude & 3w geedrds
ASAT & Y TARG IeRos ufdeds @
gred, 9Tl AT n & TId 3eqTdA WA Hl
gfager AT ¥y, &1 9ROT (V) = TWROT Var(Ys,)
& fr A § @ wlaar A g gfaey
2 R
1. Tt TR & 3T A A £ §
2. gl T AeTheT AT &l
3. sl T ey A g
4. gl T JEROT FA

%
-
'Ii,q,q

116.SupposeY is the sample mean of the study
variables correspanding to a' sample of size n
using simple random sampling  with
replacement schelne akig is the sample mean
of the study variables corresponding to a sample
of size n using stratified random sampling with
replacement schgme' under  proportional
allocation. Which ;of the following is/are
sufficient condition/conditions forVar(Y) =
Var(¥s)?
1. All the stratum sizes are equal
2. All the stratum totals are equal
3. Allthe stratum means are equal
4. All ther stratum variances are equal

11784 Fo @dfdd 3q0t @5 fcheuard
(BIBDs) & St &, wraelt (v,b, 1k, 1) & @AY,
afe A=1adu k=1 (@N &Ra) & @

i

BIBD &I v & o<1 AT & & fras 3udier

o R fFar o gear §1?
1. v=15
3. v=25

117.We are given some balanced incomplete block
designs (BIBDs) with parametefs, b, r, k, 1)
such thal = 1 andk = 1 (are fixed)."With
which of the following values of €an ene
construct such a BIBD?
l.v=15
3.v=25

F
2.v=28

f 4. v=28¢

118. 3T YERUT & Ueh GHHATT FAM®C & #AET ph
T we st @HzaT 95% FaRaregdr oo
(2.5,8.6), &M ¥l AR B 4y <25 wH e
HEAT 4l TG &H 3ol sl A Hyp=
uOHl:uﬁt/AO?W&TUTé?ﬁ{UWW%,
ar J
1. 1 W H, 3TaThd: 3AIhRT gHeT|
2. U{Z.ozs 9 H, HTaTHhd: FEAHRA @M
3. @ mele 3 TOT TrSHS PPToRY & AT G
Feraitea ¥
4. a=.025 & U sy Aaee & fow
AT 39T g

al”

.f"‘

i

f

118.A data set gave a 95% confidence interval (2.5,
3.6), for the meam of a normal population with
known variance. Let, < 2.5 be a fixed number.

If we use the same data to test
Ho:pp = po Hyp # o

1. Hy would be necessarily rejectedaat= .1

2. Hy would be necessarily rejectedoat= .025

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

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

119.71:7 f6 T TRETAiRr deal, AT Th & 1Y,
T IHTEOT FAT gl oot wyedt & F Hla-q
e 82

. T &I SN@H Feld Th AR Holel g

. T2 & SNfPH Feld Th TR Holel g

. T3 &7 SNf@H Feled TH dcddms Hold gl

. V2T T SNfRAA BoleT Teh dcgHS Bl gl

1
2
3
4
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119. Supposq" follows exponential distribution with 3. G GHEAT & U IEIadT SSCaH gl I
unit mean. Which of the following \F\E 5 )
statement(s) are correct? «
1. The hazard function @fis a constant 4. A THEIT FT TH ARG & &
function.
2. The hazard function 6 is a constant 120. Consider the linear programming problem
function. (LPP) maximize z = 3x+ 5y
3. The hazard function @® is the identity Subject tox + 5y < 10
function. 2x+2y <5 i
4. The hazard function af2T is the identity x20,y=20. y
function. Then _ £
1. TheLPP does not admit any feasible
120. (LPP) R : 2 §I'Ok:gtrlg r(]e?(.ists a unique optimal solution to the
7 = 3x+ 5y B BT SR ¥ R PP %
HfRefiRd 3. There exists a unique optimal solution to the
x+5y<10 dual problem.
2x+2y <5 4. The dual probler% has an unbounded
x>0, y=0. /-"{ soltition.
ar ,.'f |
1. LPP 1§ FEHI gl HT NTA w1&l el . 1 |/
2. LPP & Ueh 3G[AdIT SSCAH geol &1 ‘ '
AT g dj .

[ F6R ROUGH WC;RK]
\ K| d.:“
|
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4/ B
2016(11)

e e e T

- 3:00 g2 goT gF qufe 1 200 b
1. oy o=t @) wrgw g & | §97 wem gRaer 4 v @ @iy (20 e ‘A F + 40 97 ‘B +

11.
12.

60 4777 'C' # ) gger fawey ge (MCQ)fev 7v & | sgasl w1 'A' & & sifffpas 15 siiv
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&T HHID [T, AT &1 3T E¥AER Hl 31qeF B |
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HIT \PART 'A'

%@maﬁﬁg‘s’%ﬁraﬂ@rﬁﬁﬁﬁaﬁﬂ
FI Ar = g fRg av & ufaed dear
gafas gdr?

50

Metric ton

I T T I
2000 2001 2002 2003 2004

Year

2. 2002
4. 2004

1. 2001
3. 2003

i

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

50 - : A d
5 35, i"
% 30| -\Ik‘\ q
s H ¥ i

1. 2001 712 2002

3. 2003 { 4, 2004

TH @ 1000@ A @ e 15
X 0% aTeT 8§, T B T S aar B
/ TR Tias & 8Q%disT 3 e Meprerar

¥ fraer e/ ateT ST ST &2
1. 80 2. 12
4. 150

3..120

A mine suppliesI 10000 tons of copper ore,
co'ntaining an average of 1.5 wt% copper,
to '@ 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 Afgr TR XTA Y I R Wy
e fAdherdl § T T 350TT I F
9T 38% U ®IF 2y AT 2 X &7 9o
g @& 7 U ¥ dw ag Afgen
Gl a1 Hdheld! &, a8 §:

1. ¥ 48.24 2. ®9U28.64

3. ¥4 32.14 4. @-23.42

A woman starts shopping With“flr:bs.and
Y paise, spends R8:50 and is left with
Rs. 2Y and 2X paise. The amount she
started with is
1. Rs.48.24
3. Rs.32.14

2. Rs28.64
4. Rs23.42

{
et TgeAT F HFA vh & dfFd F ¥ e
Herell [dga T ator " A AT W B
.%WW&@ & % HBME Hr
I O §8T & AFT W Uy B
T fasay erfcar Aerer ST awar g2
1.f-a%|ﬁa;|€ra%ﬁaﬁ€rﬁ1€?ﬁ%
2./ 998 99 95 NI A @ B
3. W O IT gIH T 5T S H
@l Bl
4. FIY BIET qgeT & HBIT FHoTol
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.

diT aEd3i A, B dUT C & §daf W fhar
gfFd & A 9 10% T, B 9T 20% ofTe
duT CWR 10%g1fa Bl &1 A AT Coh TgFd
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U Hedl & EiSeard 38 & gl @ oIreT glalm
¢ Sk B dUT C & HgFd 99l Hedl &
TfSecard 38 5% a1 i &1 39 afdkd @
g arelr fagrg &1fey ar @t = §2

1. 10%TH 2. 20%cTTeT

3. 10.66%6TH 4. 6.66%TTeT

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 aERHT ATUTB & FAGGY UG & oA f
gTar = gl

"4
Time
A - {f
Y2

Distance

g 3rei Y Jreer-geel &G ST o A
T F AR R T gt F F lerar
ITH S2ATAT &2 (

1.

Distance
w
‘—'ﬂq.."‘

Time

N

Distance

Time

w

Distance

-

Distance

Time

Time Y
- r

6. 'I_'im_e-distaﬁce é{aph of two objects A and
¢ Bare shown.

Time

Distance

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

=

Distance

ol

Distance

Time

Time
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1.0 4
3.25 [ Y

3.
a8 A
c
£ B
2
Time
4,
S B
E A
o
a
Time

AT s # 9de # 30 Iikelc &, Foo
JhT T Jo@da T N W@ §1 IEEe &

3 30 ¥ @ IOReAT ISl g1 Ycdeh el

I W & fAfer O goal & dfdele &
390 ¥ Ui 9F9T T dichelc T & & A
AT Bl I Tl U F IoRel o IR 38

T 3fFdA fhdelr disheic It WIN? 4
.

1. 0 2. 30

3. 25 4.20_==l»,~.f~r

4

A chocolate salesman is traveﬁling with 3
boxes with 30 chocolates in each box.
During his journey -he encounters 30 toll
booths. Each toll hooth 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?

2. 30

4. 20

al ATRIell f Jefordl & e H SHE
AMAThR 8, T TYH & e Reh AE G

F \eaRe S F A §l T3 IR
ATl U & O 3T Siefeh Bler q T gl
fFsT Rl H F PlA-AT YA Fel 8?2

1. 93 RIS H BIC § 47 3ifAF &9 &

2. 93 RS & B ¥ 291 30+ ga gl

3. Sl ATl H gd FAT JAdT H gl

4. B AT H 93 F 27T &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: 4

3. The coconuts contain equal’volumes of
liquid. [

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

ﬁmmﬁ'ﬁa?ﬁ-mmqﬁr%wﬁr
sfror«&r goATar &2 (37a71d STl 1 FEaER
afrefierar 8

'1. Density (kg m3)

0 I I T
10 —
20 |

2. Temperature (°C)

—4 0 4
0 T T T
10 —
20 |

Temperature (°C)

0 4 8
0 T | I
10 —
20 |

Density (kg m?)
1000 1002 1004
) f f t

Depth (m)

Depth (m)

w

Depth (m)

=

Depth (m)
i
o
[

20
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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 T I T
10 |
20 |

Temperature (°C)

-4 0 4
o T T T
10 —
20 |

Temperature (°C)

Depth (m)

N~

Depth (m)

0 4 8
0 I I I
E \
= .
g o - |
a
L
Vi
20 |
a Density {kg m?3)
1000 1002 1004

o T f

10 +—

Depth (m)

20 L

T HAPIT T | (FER) & 1w aiFd Hr
fafehzor e §1 3T erhled & greiey &
0.1\mw rfeFa &1 fafaor grar g1 afg 3o
A _100m#A gff o ¥, 3N BT 39 &
1T H W 3T &, o 3 A T IR &
qgal dlell Foll (Ey) TAT R BT W
qgT aTel Foll (E;) T HEr Jerelr g1l

10.

11

1. EE>E
2. B>k

3. E,=E,3 §Y+ d & fov I §
4. & I SATARRT ST TAAT & B
gATCT TRl 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_ryqur head
from a tower 100m_away (Eand that
from a handset held to your eap)is

1. E> 6

2. BE>E §

3. B = E for communication to be

. established |

4. insufficient data even for a rough

comparison

.ym,m@rﬁqﬁamwmm

H TEaT &1 3T FROT § &
1."gar 38 39 R$R &1 Hiedd Slefeldr

-

(EHC A H FEAAT I B
2.1 gaT 39e 1Y fARR dT I F a1
% ggare § e 38 ReR A
gest A 3mEE g gl
3. gar fr faudia feer # arAEga: gelr
ERATST gt & 38 dgc BF HTE0T
e gl
4, gar &7 TauRId fgem 7 s Fr Ryt 38t
e T RPR ah 6l g o H HAag
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.

12.

HAdE & &Fhd & fAffied JeErsat g
TS (FHG TeaR & ATY&T) T FAeor
7 & curar T g1 38% 3R W fAeT
H ¥ FlF-a1 HYA AT g7

%

-- Sea level

|
CIOG'\.DMDN.bU'IOO
'
/
T
'
|
'
'

Depth/ Elevation (km)

-10 3\

=12

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

1. Y & Tcdg HT AR 9T g
JER T =i gl !,a"
2. T TR q IR A AAE & Fol &bl /
FT IVFR 7R 2F.A. ST A g
3. TG SR A oA T AAE & Fol &Il
T TIY FH AR 4 R W&%ﬁaﬁﬁ%‘
4. Waawﬁﬂa‘rfﬁ%ﬁméaﬁrqi’rw
s @ it Ss @ sl

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

--4 Sea level

ol
OB NONB OO

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.

p

13 A

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

Ww@mésméaw—qﬁ

I H AN F&TOT Ll ¥ e a: CIRES

ﬁ@ﬁ@rmﬁm%éﬂ?é\a

giFd @ T § T HIA-8T J&T0T FEm?

1. & & gafegded & @Ay, & &
fafasr 1 Pl gl s

2. gAfeg ¢ & g, FIAE Uga gram, W
f@ﬁaaﬁraﬁnﬂ%q&mﬁﬁa@m

3. a‘aﬁa‘a/mﬁ?——cra?rmmﬁaﬁam

| mf@ﬁa@rmq&mm|

1.%3#%@6%@%8@

dgf;ﬁ el

perso*n completely under sea water
trgcks 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 spathef
horizon shrinks.

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

X I FA F 97T QAT FiA-GT BIM?

A ?

[
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1. ' 2. ratio of the shaded area to the area of the
@ triangle?
| [
3. l a.
’ -4 ‘-'-
n—{l

A A L3t 29
mt—1/2 4. 2m — 1/4
14. What is the next pattern in the given $.m—1/ ( 'Y
sequence? . |
16. T gyarem 90 dflex g A 10 Mex Tl
[ §
P e &1 et g &1 1/5" 71T J°e F A
A @ = ) ag'%qﬂm'aﬁigumﬁﬂmé?mﬂ
/mﬁfﬁm%lsﬂﬁwﬁmaa@
1. ' 2. J el 3
/ . 72i28 2. 28:72
.?:80 4. 30:70
[ = 16. Afmilkman adds 10 litres of water to 90
3. 4. 5 Ii(t)EeS of ‘milk. After selling 1/8 of the
% t Ial guantity, he adds water equal to the
' - i quantity he has sold. The proportion of
A R Y < water to milk he sells now would be
a 1. 72:28 2. 28:72

15, wh 34 gedd & U9 & AT Reg B 36 3. 20:80 4. 30:70

e % sifew Regat § WA W F T 17 o R A gugh 5 WA ¥ R
w%‘lﬁ-arﬁael‘rfr UESIEERCUINEE E) oo 1§ & Ig U 39e a7 W 2
¥ ST F I AT TR gfd d H Ty § gEd ¥ R

T A YA 38T & FATKR fhg a1fd & Fordy gda
g &7

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

W . 17. The pitch of a spring is 5 mm. The
- . diameter of the spring is 1 cm. The spring
1.%—1 2. = spins about its axis with a speed of 2
3wl 172 4 2m—1/4 rotat_|ons/s. The spring appears to be
- moving parallel to its axis with a speed of
f 1. 1 mm/s 2. 5mm/s
15. The mid-point of the arc of a semicircle is 3. 6 mm/s 4. 10 mm/s
connected by two straight lines to the ends
of the diameter as shown. What is the
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18. & uRfFufadr dafas aaf fir o
IMSTEY arel &1 H 3ofehl 3METET T 3HefHTT
e & fow 30 Aldl & TGHs F 3T T
TReeAl A UH-Uh Hoeh! Ugal &l &l TH
geag S 98 T 40 Aldl A 9s o §,
IR arar § & 39 7 & g Al Fr IcaAr #
Ao 81 o1 SAhRT & UR 9 dAldl
AT JMETET fhaelr Jardy Smaefr?

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.
approximately is the parrot population?

1. 70 2. 150

3. 160 4. 100

10. 5 dreEr & gf@ey Skt Ja a?lfqﬁr

Jcafs AAT FH gAUd @, 3T dreet A

HO @ WEEr FA GRS R,

HNROT § |

1. gAY (STl gereatal) TXST &1 QLA A
ATes & el de gEe @ ekl B

2. G3a dTell gAY (§ef def&qfd) lell &
gol JHFestal $T 7sC et gl

3. gAY S, 3o Feeuta Aofadl &

e gafca e, 78 e

/4. mu(mﬁtm)mﬁa%ﬁﬁ
qery oIS gl '

19. Why is there low fish population in lakes

that have large hyacinth growth?

1.HHyacinth 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.

What ;

20. T B FT PR 18 x 24 | 3T Th FAY
PR TGell T PoAdH HEAT fohctall gramr
foed & |l w1 fohdl off erser @ dis

ST gt ST h?
1.6 2. 24
3.8 4. 12

20. The dimensions of a floorgare, 8 24.
What is the smallest number of identical
square tiles that will pave theentire floor

without the need to break any tile?

1.6 2. 24
3.8 4012
. YT \PART 'B'
o i
2. 16
4. 8
2n-1
I o
JI_IEOF j° equals
j=0
1.4 2. 16
3.1 4. 8

22. FFR-RUHEF F(O)=0 | Tt x & foT

L) <531 &9 30 Frwd o wgT W §
& f(

(5,6) # &l

. [-5,5] & &I

. (=00, =5) U (5,00) H gl

. [-4,4] F Bl

22. f:R - Ris such thaf(0) = 0 and

|Z—£ (x)| < 5 forallx . We can conclude that
f()isin
1. (5,6).
2. [-5,5].
(=00, —=5) U (5, ).
[—4,4].
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23.

23.

24.

24.

25.

R* & foe Suseeaal & @ @l-ar R* &1
MR & 2
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, AATB; |

3. B, AU B;, R B, el |
4. AT B,

Which of the following subsets &* 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, andB, but notB;
2. By, B, andB;
3. B; andB3 but notB,

4. OnlyB,
A R 3,
a b c {
D; = det (x y z) aar - y
p qr Yo
—Xx a —p\ =
D2=det<y -b q)%lsﬁ
A —C r
3. Dy=-D, | a4 20,70,
Let g
a b
D; = det (x y z ang_i
' p q r f Y
-x a | —p
D, = det( y —b' q ) Then
: z —c T
i
3. Dy=—D, 4. 2D.=D,
" (cos@ sinf L, _2m
3-ﬂaq‘\_el;A_(—sinH cost9)’\_ﬂgr6’_31
g, W | ar 4% 38 FAE g
1. A
2.1

i

10

25.

26.
/

26.

27.

( cos 1360
—sin 1360

4. (_01 (1))

Consider the matrix

__(cosB
A= (—sin (7]

sin 130)
cos 1360

sin 6

2T
cos 9), where§ = 3—1

¥
i
ThenA2°t> equals

1. A {
2.1 | F
( cos136 sin 139)
—sin136 cos136 4

% _(31 é) { 'q_ r
-

Aol & ] TR n x n Mg # Afése e &,
fSterehr gafr wfafSean 1% qur &= &% B o

- 00 J
3 )‘g’(3n)3ﬂ01|§%'3173=<0 J 0) £

? J 00
ﬁmraﬂ%ra’rBﬁrﬁﬁ%:
1. 2n 2.3n—-1
3.2 4.3

LetJ denote the matrix of orderx n with all
entries 1 and leB be a(3n) x (3n) matrix

0 0 J
given byB=<0 Ji 0)

J 0 0
Then the rank ofB is
1.2n 2.3n—1
3.2 4.3

R R & Bolell o oot Tqeaat & &
HIA-AT R G Th TGA TATE g2

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

2= {g[lim oo =1}

S, ={h|}ci_rgh(x)$r3-l%dﬁ%}

1. AFS,.

2. ATLS,.

3.5, dUS; , W S, Tl
4. g3l A= Ay gARET &
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27.

28.

28.

29.

29.

Which of the following sets of functions froR
to R is a vector space oveR?

Sy = {flim,_3 f(x) = 0}
2= (o] lim 9 = 1}
Sy = {h| ,1}% h(x)exists}
1. OnlyS;

2. OnlysS,

3. §; andS; but notS,
4. All the three are vector spaces

A & A Td nxm 3MeFg 7, SR W
gfafse +1,—-1 Ir0¢ afes & &7 & -8+
Teh +1 ddT THh—1 gl &5 I fasey Feprer

ghd ¢ &

1. AH HE <n-1
2. A Fr P =m
3. n<m

4. n—1<m

Let A be amm x m matrix with each entry equal

to +1,—1 or O such that every column has g4

exactly one+1 and exactly one-1. We, can

conclude that . | |
1. Rankd <n—1 ) ¢ s
2. RankA =m =
3.n<m

4 n—1<m

S AT & wTTt o R
X = {(x,): x,€{0,1}, neN} AT

Y = {(xp)eX: IcAMPehc: IRFAT: gl n F
oy, =18}

F

| (__ﬂ_ 1

1. X IO &Y gl
2. X 390f T §, Y I g

3. XA &, Y A0 ¥
4. X 3O §, Y 30T F

Consider the sets of sequences

X = {(x)): x,€{0,1},neN} and

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

1. X is countable, Y is finite.

2. X is uncountable, Y is countable.

11

f

i

30.

30.

i .
8 %1 O {
/:f(—1 »2 —1) is

f

31.

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

3 -1 0
3Tegg (—1 2 —1)
0 -1 3

1. YeATcAS-ATRTd Bl

2. RUNMcHS-ARTT §, R UellcHeh-TA e
7| %

3. FuTcHS-ffRaa &l {

4. F A HOTcAF-ARadle, 7 g
GIEEG

The matrix

0o {41 3
1. positive definite.
2.inon-negative definite but not positive definite.
3. Inegative definite.
4 ither negative definite nor positive definite.

mﬁrt’ﬁ:— };:]R2 - R?, f(x,y) = (x%,y% + sinx)
O T Sirar &1 @ (x,y) R f 1 dholol §
saw fear amar s FaiaRoT:

< 2x 0)

1.

cosx 2y

2 (Zx 0
2y cosx

(Zy cos x
" \2x 0
4. (ZOx

Let f: R? - R? be given by

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

( 2x 0)

1.

cosx 2y
0

cos x

w

2y
CcoS X

3 (o %
2
. (ox

2y
CoS X

4

)
cos x)
)
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32. THh Bl f:R? >R, f(x,y) =xy & IRATT
gl A fF v=(1,2)TUa=(a,a,) R*%& ar
3aTq gl a W far vl feem & G-

3aehdetol §
1. ay + 2a, 2. a; +2a4
3.“2—2+a1 4.%+a2

32. Afunctionf:R? - R is defined by

f(x,y) =xy. Letv = (1,2) anda = (a4, a;)
be two elements oR?. The directional
derivative off in the direction ob atais:

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

a
3. 72+a1

33. @ o AfFes @Ade A |21 =3/23cd € ®
a’ramﬁ‘c‘r%%nﬁ%ma?ragmm?v

a
4.71+a2

J‘ ( z+1 + a )d _ .
z2—3z+2 z-1 Z_Q\,q-{
c
?, J'
1. 1 2 -1
3.2 4, -2
33. Let( be the circldz| = 3§/2 in the complex
plane that is oriented in the cdunter clockwise
direction. The value ai for which
J‘ ( z+ M . a )d _ 0
4 z2—-3z+2 “z—1 Z=
¥ C ] |
is L
1.1 I 2. -1
3.2 4. -2
34. fofy
|
Zznzt'
n=1 F
Fr JFEr BT g
1. 0 2.
3.1 4. 2

12

34.

35.

The radius of convergence of the series
(00

2

=1

S

wkEo

0 2.

1 4, 2

A f,0<|Z|<e,e>OCITU'£I~T-EﬁT'—ﬂTITﬁﬁ?
Holel g S oikr ofr .f'r

Z a,z". | [

ﬁ:_ﬁm ST 1 e 8l Y Il W) fF
lim,_,|f (2)| = g,

W.W&ﬁ%ﬁm%ﬁ:

/:"1. gfFrn>2F PT a, #0dWMa_, =08l

I
J
|

i

35.

36.

2035 N21% RTay#0aqm @ n>N
' AT a_, =08l

35l i1 & RTa, =08

4, nz;$ﬁva_n¢0%"l

F

-

Letf be a holomorphic function dh< |z| <
€, € > 0 given by a convergent Laurent series

oo

Z a,z".

n=-—oo

Given also that
lim,_o|f(2)| = o,

We can conclude that

1.a_y#0anda_, =0foralln>2

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

3.a_,=0foralln>1

4.a_,#0foralln>1

ST WEAT 1> 1% R o W, A
(n—1)!'= -1 (modn) &, &7 sy Reprer
ghd &

n = pk TgTp IHTST &, k > 1.

n = pq ST p AT q Aot 31957 g

n = pqr A& p, q,r [FeaT T §l

n = p S8l p Th 3TATST gl

P wnN PR

www.examrace.com



36.

37.

37.

38.

38.

13

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

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

2. n = pq wherep and q are distinct primes.

3. n = pqr wherep, g, r are distinct primes.

4. n = p wherep is a prime.

A fF S, n Ul W HHATT FHE A

Afése aar &, dur A, §F HHIAT @

39aHg ol T & @ Hlo-ar @@ 82

1. 08 U 9RTAT @Hg #1 Aedca g, i
el 8l n> 1 & fAT 5% Th 3UEAE
el &

2. %8 nx=1% fav & aRfAT a5 4, F7

3. %% nx=1& fov & aRfAd aqg 4, # /
TF HETHS & f
4. n>3 & fow Fg & IRMAT 379 T
S, &7 Ueh HAETh A8 ol

Let S, denote the permutation group on

symbols and4, be the subgroup of, even

permutations. Which of the following, is *rue?

1. There exists a finite group whigl‘his ota
subgroup of,, for anyn > 1. .

2. Every finite group is a subgroup 4f for
somen > 1. <

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

4. No finite abelian group is a quotient%f
forn > 3.

o

&
He 5 R W G U faga weedd g1 ar
ﬁ'gx,yeaaomr;;m'%uﬁaﬁiaﬁw
HAad 9Y SanT AT ST §ohdlT &, ST G &
q\ﬁaz-ﬂﬂ?%lqmﬁaﬂﬁ@rm%
1. AT |
2. 3w aRTEC|
3. Jfrrd: o]
4. 9RTA, TUENT AT PO @ HehaT B

Let G be an open set iR™. 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

39.

39.

Teh 3UHAE ol f‘-fg(z) #0 forallz € C. If |[f(2)| < |g(2)|, then

40.

40.

41.

only one.

at most finite.

at most countable.

can be finite, countable or uncountable.

NS

A & f AT g 99T A0S woleT §, IouT
gl zeC & AT g(2) # 081 IR |f(2)| <
l9(2)| &, o g vy e & R

1. @l zeC & AT f(2) # 0l _,-f’“,
2. f T 3R Fele g i -
3. £(0) =0l

4. %5 CeC % QT f(2) = €Cg(2) Bl

Supposg andg arelentire functions and

we corllclude that

1. f(z)# 0 forallz € C.

2.\f isja constant function.

3.0 =o0.

4. for someC € C, f(z) = Cg(2).

quﬁ,-a{ﬁma%wwqﬁﬁam%,

YAV 3 x 3 3HTeTgl T HEAT FT g2
1.1168. 2. 384,
3.9 4. 3.

What is the number of non-singuBax 3
matrices oveff,, the finite field with two
elements?

1. 168. 2. 384.

3. 2 4, 3.

A T ulx, t) IRAS aRAHAT FaEm
u_0%, L e(0,1), t>0
u(x,0) = sin(mx); x €[0,1]

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

$H WA g
1. e sin (mx).

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

4. sin(n~x).
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41.

42.

42.

43.

43.

Letu(x, t) satisfy the initial boundary value
problem
ou 9%u
E—m, 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~ Lsin(mx).

3. sin (mx). 4. sin(r™1x).

a ddqr B & AW, difeh

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

n

1 g P HFWOT Va TF §, §

1.a=§,[3=§.
2.a_§,ﬁ=§.
3.a_§,ﬁ=§.
4.a=%,ﬁ=%.

The values oft andg, such that
2
Xpa1 = AXp (3 - %") + Bx, (1 + %)

%
%
has & order convergence tfa, are < (

lLa=>,p=x T
2.a=:,p=3 -
3.a=§,ﬁ=§. :
4 a=5,p=2 { ’{
afy 2.

4

2
Jyl = f 02 +2yy" ¥y dx, y(1) =1
1 | |

dqqr y2) TS &, df WA §

1. MLy ' 2. e*tl,

3. el | 4. e7*1,
|

If

4 5

JIy] ='ff(y’2 +2yy" +y?dx, y(1) =1
1
andy(2) is arbitrary then the extremal is

1. e* 1. 2. Xt
3. el 4. e7x1

14

44. T AR 9T g¥0T T g¥uIfddlal drR X

el g, Toraer FHHor
x =a(0 —sinf),y = a(l + cosh), 0 <0 < 2m.
arel Ueh Tohol o TR H gl dl oameil HeleT

&

1. ma?(1 + cos8)6? — mga(1 + cos)

2. ma?(1 — cos8)6? — mga(l + cos6),

3. ma?(1 — cosB)H? + mga(l + cosl:;e) y

4. ma®(1 + cosB)6? — mga(l — cosb) {
r e

44. A bead slides withoutsfriction on la frictionless

f

/

f 3.‘na2.'(1 — c0s0)6? + mga(1 + cos)
4,

wire in the shape of a cycloid with equation
x = a(f —sinB),y = a(1 + cbsh),
0<@<2m | A

Then the Lagrangiaﬁ.n function is

1. ma?(1 + cos0)6? — mga(1 + cosh)

| .
2, ma?(1 — cosB)6? — mga(1 + cosb)

2(1 4 c0s0)6? — mga(1 — cos8)

F

S ——

45, mﬁ‘rf% (x(0),y(t)) T.37.9. a7

dx w §
E——X'i'ty

T FAT A §1 T (o (£), 31 () T
(e (), y,(t)) & BT & 2T
() = %, (D)y2(t) — %Oy () & A % sq

AT &
1. —20. 2. 20.
3. —0. 4. @.

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

dx
E——x+ty
d
D—tx—y

dt
If (x1(t),y1(t)) and(x,(t), y,(t)) are two
solutions and
D(t) = 1 (O)y2() — x2(O)y1 (1)
dd .
thenE is equal to

1. 2. 2. 20.
3. —. 4. ¢

www.examrace.com



46.

46.

47.

47.

48.

15

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

x%y" —2xy' +2y =0, H TH AT & &
afe

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

3

The boundary value problem

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

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

has a unique solution if

l.a=-1, g=2.

2.a=-1, f=-2.
.a=-2, =2.
4.a=-3 f=2.
. 9%u %u Y
3T.31.49. xﬁ+ym—0 %- .

1.mmaﬁasx>o,y<oasmrh-{
2.aﬁaﬁhtrx>o,y<oévﬁtr|__”
3. W& x >0, y > 0 &, faw]
4.aﬂg_ﬁ-ﬂ'€rx<0,y>di$ﬁlrl

L
The PDE x%_+y3271:=0 is

1. hyperbolic food® 0, y < 0.
2. elliptic forx > 0,4y <,0.

'3. hyperbolic forx >0, y> 0.

4. elliptic forx <0, y > 0.

Ao fF ¢ FATUST FT &

$Q)\= f(x) + [ sin(x — )¢(t) dt T,
A ¢ R o ¥

L gEf + | ‘- of o

2. $(0=f()- jo ‘- of @

48.

49.

49.

3. ¢(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

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

L 9@ =@+ | or 0f®dty
0

2. ¢ () = flx) - fo d-vfwode |

3. p(x) = filx) — f cos(x =) f(£)dt
F 0

{ x
4.7 d@) = f(0) —fo sin(x — O)F (¢)dt

E(X)'>__O§? @ ¥ wF qEoF W X F fam,
freor @1 IoTH p ARHRA & p = -2 2@y,

E(X) =~
STel 2, X & GEoT ¥ AW Xl,)((:,---,xn
T GHHAET gAe foer A 2 § oawr
371 FI=ROT I[UTR p 8, & Wied Fdd Afdest
g Ig Ter Snar § & Hyep<5 §AH
Hi:p>5 @1 Y{efor gl FHegdr  3ieqdrd
qIET0T 3H YR g H, P 3SR dY
1. I XX, —2)? > C gl
2. 3fg Jx,-2)2<c gl
3. afy s ¢ g

W2
4 Ay 2oy

For a random variabl, with E(X) > 0, the
coefficient of variationp is defined ap = X

E(X)
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 variationp. It is desired to test
Hy:p <5 againstH;:p > 5. The likelihood
ratio test is of the formRejectH,, if

www.examrace.com



50.

50.

51.

51.

16

1. 3(X; — 2)% > C.
2. (X, —2)? <C.

J(x;—-X)?
X-2

> C.
4, 2XDT
X-2
Cen,y1), (K, ¥2), -+, (X, Yn) 3RS &, X-F5T 8ffA
dqUr Y-ardfdend: HN & N &9, Qe aet
Pc # AMNd, 99 | A & ¢ p dfowT
Y=a+pfx+e ST & TEod gﬁ' g H
a,p % TYATH I IThoreh g1 AfC Hihsi I
g Hiex W wuika forar o9, ar

1. @ SS9, Wd f A8t

C.

2.
3.
4.

(x1,y1), (x2,¥2), -+, (xn, yn) are data on X-
cultivable land in a district and Y-the area
actually under cultivation, both measured in
square feet. Le®, be the least squares
estimates oft, 8 in the modelY = a + fx + &
where ¢ is the random error. If thg dﬁta are
converted to square meters, then‘ <

1. @ may change by will not. _

2. f may change but will not.

3. botha andf may change.

4. Neithera nor f will change-

A & 980T & TR %{aatma?mﬁ

gfasq A, Hﬁﬂﬁwa?mﬁa?a?fﬁaﬁ

Aerher 0F (AT T, el Garor waer et €)|

o AT F- oQeTor midgds @ A, Areat

$I FATATT o GIeToT & o,

1. 3RFd SRy & AuiRa 78 foear o
gl |

2. IERETN Bl

3. 0 §l,

4.1%? :

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 usHaltest
statistic for testing the equality of means

1. cannot be determined from the above
information.

2. is undefined.

3.is0.

4, is 1.

52. A & (X, X, -, X,) Th Iefoos AR g,

ATy dUT U-ARTT aREYT_ ey X

& @Yl d YUH HET HeHh Eh‘rn:«gwiqw afeer

P { s

(L Ly, 1), ;liXi { )

1. ¥ & ol 3iffereriores At o1 afger g1

2. Y F wgean AfAeIOF A § o
TFTETOT AT T

3. 3 & Feaan HFEROT A § Gora
3ifererEToT afeer B

4l >3 ?? asht 3ifdereror A F1 a@feer &

V.

Lﬁgﬂl,Xz,---,Xp) be a random vector with

52. Le
mean p and a positive definite dispersion

matr'x' Z.J Then the coefficient vector
(11, L, -+, 1,) of the first principal component
14

Z liXi is

i=1

1. the vector of all the eigenvaluesXf

2. the eigenvector corresponding to the smallest

eigenvalue of..

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

4. the vector of all the eigenvaluesZ)Tl.

53. AT n H TH WA Aefeod Yfaedr (oar
YAEATT ) AT N(=7) & Th aRfAd
FAfSe & Aprenr AT &1 TR WiAShar F=r
g & ey gaAfe swr ufaedy & afaa &
W B GATSE gars glded # enfdrer 7€r &2

nn-1) n(N-n)

" N(N-1) " N(N-1)
(n—-1)(N-n+1) n
AR ) 4. =
N(N-1) N

53. A simple random sample (without replacement)
of sizen is drawn from a finite population of
sizeN(=> 7). What is the probability that thé'4
population unit is included in the sample but the
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54.

54.

55.

55.

17

6" population unit is not included in the
sample?

1 nn-1)

" N(N-1)

56

n(N-n)

2. N(N-1)

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

n
4.2

(v,b,7,k,2) Th HJfd IqOT @S HiFehoda
(BIBD) & #HIa& wrad gl & (v,b, 1k, 1) &
q HIF-A1 BIBD & YA & Tehd 87

1. (v,b,1 k1) = (44,33,9,12,3)

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

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

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

3.

56.

(v,b,1,k,1) are the standard parameters of a /
balanced incomplete block desigfBIBD). [
Which of the following (v,b,7,k, 1) can be |
parameters of RIBD?

1. (v,b, 1, k,A) = (44,33,9,12,3)
2. (v,b,1,k,A) =(17,45,8,3,1)
3. (v,b,7,k,A) = (35,35,17,17,9)
4. (v,b,1,k, 1) = (16,24,9,6,3)

57
%,
|
3TTHA AfT A FUT Far Afd u>i,1,1én-qmzr,
&% TH M/M/1 FaR R O TAT 5 & 9gal
1S ol amger OF @ SIEL G AT, SHT FAT
giehdl g7 " -

e 5A_pe~5H \ {
u—-21

%

2. e754 — g5u

o

3. e+ (1-e5%) f.—.su '

¥

51
4. e 5H 4 (1 — e 5H) esl

Consider an M/M/1 Queue with arrival rate 58

and Service ratmlwith u>A. What is the
probability that no’customer exited the system
before time 5?

e

4. e M+ (1—e ¥

-51
51

/,.{probability that Box'1 had
1

S7.

cal S0 Bl 9 1H 2 I aur 488 IS
gl IF 2F 4 IS aur 280 7
Irefeoehd: Teh AT AT STl & dUT ol I
TF ¥ UF Ig Aefoowd: g o g1 Il
3G aTel fAdheldr §, dr ST FAT WkehdT §
f& s 191 72

1.

&
(
There are two boxes. B{ox 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 ghosen randomly from the selected
box. 1 the ball turns out to be red, what is the
been selected?

2.

3.

WIN N|R
QR Wk

"3 i
I.

3 |

]

: ol a1 g&amsit Aqur B fow et
wagl 7 Flerar e @@ ¥
1. PE(ANBS) + P2(A N B) + P2(A°) > *
2. 'P2(A N BS) + P2(A N B) + P2(A°) =
3. PZ(AnBC)+P2(AnB)+P2(AC)=11

4. P2(ANB®) + P2(ANB) + P2(A°) < -

4.

AlRr Wlr

WlrRrw

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

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

4. P2(ANB®)+P*(ANB) +P*(A°) <3

WlRwW| R

[

. HE & Tk gale W ATeh, afd 49fd °er arelr
TG fhAT o IR JETHA #Rd g gl
9Td: 10:008 geraT &l Afe TE fGam = &
GERT AgHh U 10:40 | 30T &, O A
Tehdr &1 § & 9T 10:30%F Ygo IS IEH

3T &Y STEI?

1. % 2. e7?

3 1 4, e~1/2
2
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58. 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, e~ 1/2

A F X, Xy, 0, X, T TEfeos Ided &,
ST "eled $elel f(x) = 3x%1g1)(x), ST&T
lo(2) = {(1) uﬁﬁ#} D g o et @
forererm a3 B

Y = min{X,, X,, -,
g(y) 1 &?

1. g(y) =3ny*" ).
2. gn=1-(1-y
3.9 =01 -y)" IO

4. g(y) =3ny?(1 =) I

N[k DR

59.

X,,} T IIR&HAT Gedcd Holel

Suppos&, X5, -+, X, is a random sample?”frem
a distribution with probability densityy K

59.

functionf (x) = 3x%I(g1)(x), whefe
_(1 ifze(0,1)

lon(® { otherwise '

What is the probability anS|ty functigr(y) of

Y = mln{XliXZ' - Tl}’> {

1.g = 3ny3"‘1'1<o,1)(y)-

2. 90 = 1- (1 8y 191

3.9 =01- y3)”fl(o,'1)(y)-

4. g(y) = 3ny*(1 —y*>)" ™ IO
60. X, X, -, X, TIcH: |08 FEATHHATA:
sfed N9, 1) TrefRos @) §, S| 6 A
QUi FTeT oIl &, 37y
fel+,=2,=1,0,1,2,} |
farr & & Fla-a1 0 Fr1 3w
FHTAAT 3Teholsh g7
1. X
2. quiieh S X & To¥ehed# Bl

3)n I(0,1)()’)- f

60 Xl,Xz,"‘

61.

61.

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

, X, are independent and identically
distributedN (6, 1) random variables, whete
takes onIy integer values i.e.

Oef-- -1,0,1,2,---}.
Which of the following is the maximtim
likelihood estimator 09? {
X 7
Integer closest t® {
Integer part ok, (Largest integeg X)
median of Xy, X5, --wX},)

.~'>f-'°!\>!A

7 \PART 'C’

%xe( m,m) & fow e A &
A AT TeEAE HfHERa gy 2

CIT-|T

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

2, enlxl
L)
. 3
n=1
oo 0
sin(xn)
2. ;
n
n=1
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, 64. ATf T A US nxn geaold 3T E,
zf aredfas yfafseat & @y A6 & B =47, 4

& gRad # Afése war &1 e ameggr #
q Fla-a1 GellcAh-fAfRad §?

i 1. A+B 2. At 4+ B!
3. AB 4. ABA
~ ((x + n)n)
] o 64. Let A be an x n non-singular rrEafrix with real
62. ¥ & & et Belel A & HlF-4, (0,1) W entries. Let3 = A" denote the transpose 4f
THAATAT: Tdd &l Which of the following ‘matrices are ypositive
1 f(x) = e* definite? i o
2. f(x) = x 1. A+B 2. A1+ B!
3. f(x) = tan (”Z_x) 3. AB 4. ABA

4. =si . r
f0) = s 65. #Et B s €010 @ au Wt T A &

62. Decide which of the following functions are FlA-T T F {

uniformly co;ninuous ori0, 1). /"1. vmeN, SneNd.t s>m/n

1Lfx)=ce F. 2. vmeN, > neNs.t. s<m/n

2. f(x) = x / 3. vmeN, 3neNs.t. s=m/n

3. f(x) =tan (”_x) [ 4.\VvmeN, 3neNs.t. s=m+n

2
4. f(x) = sin(x) ‘ : .
65. Le € (0,1). Then decide which of the
! following are‘true.

63. AT & y,(x) 38 Hoet 1 ST e %Eﬁ 1. VmeéN, " 3 neNs.t. s>m/n

e xeA§ a1, TAT 37=TAT 0F| 4 2. ¥meN, 2neNs.t. s<m/n

- I { 3.VYmeN, 3neNs.t. s=m/n
2% ; < 4.VvmeN, 3neNs.t. s=m+n
F@) = ) ko n (0, xelo1). YA
n=1 66. A & f,(x) = (—0)" , xe[0,1]. @ dT

W R & [01] | Fe) o frt & & -8 wel &

1. Do A ¥ ( 1. f, & T TG AR SUETHA B

2. O GAGANT § AT &l

3. U dad wee gl 2. f, 1 IS Tqer: FMAAN 3uTTha e &

4. wwm—c—q,%gm 3. f, §aA féigen HAAR g gl

/ “4 4. f, 1 -8 Uw fager: HRARY 3ureTHA
63. 'Let y,(x) denote the function which is 1 if 3

xeA and O otherwise. Consider

Poo 66. Let f,(x)=(—x)", xe[0,1]. Then decide

| which of the following are true.
f(x) = Z 76X 00| (), xel0,1]. 1. there exists a pointwise convergent
5 n=1 subsequence ¢.
Thenf’fx) i 2. f, has no pointwise convergent subsequence.

4 3. f,, converges pointwise everywhere.

1. Riemann integrable d0,1]. 4. f, has exactly one pointwise convergent
2. Lebesgue integrable ooy 1]. subsequence.

3. is a continuous function ¢0,1].

4. is a monotone function ¢0,1].

www.examrace.com



20

3. B is always an integer matrix.
4. A necessary condition for eab}j to be an
integer isdetA € {—1,+1}.

67. Bl  f(x) = sin(x) sin G),xe(o,l) F faw
e & ¥ sla-g adr §2
1. li = Iim
lim ) = g/ 69. AT fF A= [i (1)] U " B o, TR,
2. lim f(x) < hmf(x) A" & gy 3fFeerOe Al & Afcse ad §

0 AfE Ja,| > |8, &1 ar
3. limf(x)=1

x-0

1. 3 n-ow,a, > © '.-L
2.3\@7’[—)00, ﬁn_)o .rr-u
4. Imf(x)= 0 3. O n @H & A B, GBI -

4. fawH
67. Which of the following are true for the function e € & fy AT E

— o . l )
f(x) = sin(x) sin (x),XE(O,l)- 69. Letd = [1 1] and leta,, andp’n denote the

two e|genvalues ol such thatay,| = |B,|.

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

*=0 Then
/‘Il.an—hooaSn—)oo

2. lim f(x) < 11m f(x) ;"r 2. P -/ 0asn -

X0 , 3. B, is positive if n is even.
3. lim f(0) = 1 4, ;}s negative ifn is odd.

x—0

. 70. AR M, & aEdfde  nxn gEr A
4. lmfx)=0 A { aﬁfmaﬁﬁrﬁwm’s‘lM%ﬁm

gHeadl # @ 9 W & -l s

A & A= [a;] TF nxn 3-11?41:{5'\?'1%!'@?

68. . | IugATSEaT gl
W i) & BT a; w qEim e LV, = {AcM, : AzeEE)
AB =1, B =[b;] & A (g [ dcHHAR 3HTeTg 2. V, = {AeM, : det(4) = 0}

) T 3megE ¢ & AT det ¢ 3EF AR

3. V3 = {AeM, : 3@ (4) = 0}
4.V, = {BA: AeM,}, ST M, § B T& faaqa

A Affse Far & B FUEt ¥ A
a2 *

1. ?’J'ﬁ\'detA—l%‘.' Fﬁ detB=1 ¢l

2. gwbl,a:wq%aﬁ%ﬁvdemaw

/ quiih @ g B g

e &

70. LetM,, denote the vector space of mlk n real
matrices. Among the following subsets j,,
decide which are linear subspaces.

- 1. V; = {AeM,, : Aisnonsingular}
8. BRI T T SE & 2.V, = {AeM,, : det(A) = 0}
4-3'\’171-]-3;@‘{\”%3}'?37%3@ 3. V3 = {AeM,, : trace (A) = 0}
3IeTF Ty § detd € (—1,+1) & 4.V, = {BA: AeM,}, whereB is some fixed
| matrix inM,,.
68. LetA = [a;;] be ann x n matrix such thaty;; ,
is anyinteger for alli.j. Let AB =1 with 71. 3 P AU Q FHAUNT g © alfen

B = [by;] (wherel is the identity matrix). For a PQ = —QP &, d &5 Jg sy e dahd

square matrixC, detC denotes its determinant. CT

Which of the following statements is true? 1. Tr(P) = Tr(Q) = 0

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

2. A sufficient condition for eachy; to be an 3. Tr(P) = —-Tr(Q)
integer is thatlet 4 is an integer. 4. Tr(P) # Tr(Q)
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If P and Q are invertible matrices such that 74. AT fF A US drEdids GATAT 3eUg &1 ar
PQ = —QP, then we can conclude that ~ : °
1. Tr(P) = Tr(Q) = 0 & 38 IS T 9gT Hh § 15
2.Tr(P) = Tr(Q) = 1 1. A% IfFcerfOes AT 7 0 B
3. Tr(P) = -Tr(Q) 2. A% Tl 3fAeerOe A aredfas gl
4. Tr(P) # Tr(Q) 3. afy A o 3ifcea ¥, @ A~ areafaw
Al 6 nTew foww dear g > 7. A & SRURGECE]
A = [ay] TF nxn 3E &, ayr = 1700 4.AWW?H¥HWHH3J@FW AT &
=12, n— 1% [T T a,, = 1. 7 74. LetAbe areal symmetric matrix. Fhen we can
a;; = 0 @S 3= arelt (i,)) & TAw| o & conclude that :
sy ferer g § 6 1. 4 does not have 0 as an eigenvalue
- 2. All eigenvalues ofl"are real
1. A% e m ﬁ 151 3. If A7! exists, themi~! is real and symmetric
2. A% AfAFeOF AT A vF -1 81 4. A has at least one positive eigenvalue
3. AFT FA-T-HA Tk HTHALIOR AT § y ¢ \ { ’
Sy g5 > 2 B 754 R?2 W B B f(x,y) & et A+
4. AFT RS aTEdw sCEEE A A d f HTHAS (&
| I
I of / of
Letn be an odd number 7. LetA = [a;;] be | 53"'3’) =x* Sy =y
ann X n matrix witha;;,, = 1 for alli = ar
3h2 thn -1 anc;nl_r—h 1. Leta;; =0 f?rgll . 1 f'a;_%ﬁ_am’ TET I Rema & ¥
e other pairgi, j en we can conclude tha .
1. A has 1 as an eigenvalue. 2. fl1 T e wen ﬁgafr W &
2. A has—1 as an eigenvalue. { 3. fi@r AT fGam (1,1) & FATR §699 &
3. A has at least one eigenvalue With < feep-31aehorat &1
multiplicity = 2. - 4. T PE op-3radersl TIT BRaT o Ryam
4. A has no real eigenvalues. R )
A AL B
A T W W W, R Oa; fiFi, 75. A functionf(x,y) onR? has the followin
. Afunctionf(x,y S wing
AT ¢ AT & W, ﬁ fagm o &1 At partial derivatives
& w=w nw,nW, g O &8 I8 A~y
: { 2 a
quﬂm%ﬁﬁ, é(x,y)=x2, %(x,y)= y2.
1. ¥E HETH 61 g, foh RO $HT T IuqATE Then
w gl |y 1. f has directional derivatives in all directions
2. dimW <8 . everywhere.
3. dimw =7 . 2. f has a derivative at all points.
4. dipW <3 3. f has directional derivative only along the
| . direction(1,1) everywhere.
L?g W1, W,, W; bethree distinct subspaces of 4. f does not have directional derivatives in
R™* such that eacl; has dimension 9. Let any direction everywhere.
W= W, nW,nW,;. Then we can conclude
that ’ T ., n ﬁm .
1. W may not be a subspaceRf’ 76. TR N dyd, & 2
2. dimW <8
Gy s di(x,y) = Zm vl dy(x, y)—(lel yl|2)
4. dimW <3 a’rawﬁ%ﬁmﬁﬁaﬁamww

www.examrace.com



76.

77.

77.

78.

_£;2

2. Ais compact

TF gl &l

1. d(x,y) — d1(x,y)+ da(xy)

1+d; (x,)+ da (%)

2. d(x,y) = di(x,y) = d(x,)
3.d(x,y) = di(x,y) + dy(x,¥)

4. d(x,y) = e™d (x,y) + e "dy(x,y)

Letd,,d, be the following metrics oR™.

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

Then decide which of the foIIowin_g is a metric

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

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

AW & A, R? &7 et 3qad= &

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

ar

1. AGsE Bl (
2. A¥gd gl - y
3. A9y-gefad gl
4. AdREE Bl

Let A be the following sl%)set a2
A= {(xy):x+1)*+y2 <1} U
{(x,y):y = xsin%,x > 0}.

Then ‘|

1. A is connected
_A'-

3. A is path connected Y
4, Ais bounded |

A o |
7 3{a = @an * AeC suplay] = llal < o}
L

— {c_z =1:(a1¢)k21 : apeC: (Z|ak|2)

T&h AT T: £° > £2 & 30 JHR IRANT
F: Ta= {al,a—z,a—3,...}

23

T FuUear F F ia-a71 T &2

1/2

= lall; < 00}

22

1. T & Tdd @ A= g

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

4. T UHTATAT: Tdd gl

78. Let

£ = {a = @)1 + axet supla| =gl < oo}

1/
- {g = @i e (Y Jad?)” = Jdll, < oo}
Define amafT : ¢ - % as r

= 42 a3
TQ—{al,z,S,...}. ;
Which of the'f_ollowjng statements is true?
1.Tisa conti'huoui linear map
2. T mapsf® ontof
3. T‘fe;xists and is continuous

!,f 4. T is uniformly continuous
| I

§

79. RN 2 x 2 ol Mg & g & et
3qgHTadl W faar|

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

H={(5 ¥):per}

AT Ut 7 4 Fla- a@@r 82

1. 37cYg U & 3 G Uh HHE FaAlclm gl

2. G & Ush WHATT 398HE H ¢ |

3. HEThel HHE G/H GuURST § dur 3ael B

4. HETHS HHE G/HFURENT & 41 (R W)
AR 1 & AT, 2 x 2 o7 3meggr &
g & WY JeARI gl

79. Consider the following subsets of the group of

2 X 2 non-singular matrices ové:

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. His a normal subgroup of G.
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3. The quotient group G/H is well-defined and 82, e et & & Fla-8 3aTFHT: Ta&r &7
is Abelian.

4. The quotient group G/H is well defined and 1. Z{x] T FE IO e 51 & )
is isomorphic to the group @fx 2 diagonal 2. Z[x,y]/(y + 1) T 3efad Iure@s
matrices (overR) with determinant 1. g
. . ! ‘ 3. afg R v AET IUTTTer Ui §, AT
. AT f6 C af@FEs g3 &1 &89 § J2r ERa © P
N ot | Teh YA AT UTSTael, § @ R/p®
0T IR Ay Earsit &I .
F;f ﬁmﬁ ;‘?Frﬁ e &2 o INGERE Sgd 3HTST 0TS ai? i gl
Lo " ) ' 4. of% R UF ATY IOTSEEN Tid.&, AR F
- e P 3 3o e 13t 3 ag R
2. C & g IRTAT 398Hg dhsher B - e T uik ’
3. C & uRfAAd: F$ IRAT 398995 & > 2
4. C 1 g 3R 39w Gl Bl 82. Which of the following statéments are true?
1. Z|x]is a prjincipal ideal domain.
. Let C be the field of complex numbers afit 2. Zx,v]/(y + 1) isl-a unique factorization

under multiplication. Then which of the IfR*isaprincipal ideal domain amds a

be the group of non zero complex numbers /{ domain.
3
following are true? f non-zero prime ideal, the®/p has finitely

1. C*is cyclic . . I many prime ideals

2. Every finite subgroup d* is cyclic. | 4. \If Ris a principal ideal domain, then any

3. C* has finitely many finite subgroups. ring ofR containing 1 is again a principal
4. Every proper subgroup 6f is cyclic. ideal domain

F

-

. A T RUR IR e FAREEE ML 83 W (), —2— & R o aer w

(1-e?)sinz

qold, dcHHAS HaIT & A gl ar Ty | 3AdST BeleT gl dar
FUAT H H PlA-H HEGTRT: Tl of | . 1. z= 0T GAgid 3d® gl
1. R&#T 1S 81 AR 3ragd, AT dl Theh & 2. 8 kez & AV, z = 2mik Th EIA 3eAd g
AT LT H TS G 3. & kez\{0} & AU, z = kn TH W
2. I TeT ¥ T R& Uehy AR IHaad Helcsh gl
3T &, S o & v § T A T H 4. z =1+ 2mi T 3felds g
TS g
3. RS & FHCTMUSTI 35 2 83. Let )Zf(z) be the meromorphic function given by
4. & RFT IS Y T, ATl 76 ¢ al R&H (1-e?)sinz’ Then

1. z=0 is apole of order 2.

. 2. for everykez, z = 2mik is a simple pole.
g g 3. for everykez\{0},z = km is a simple pole.
4. z =+ 2mi is a pole.

T off I “IEFTEI'IHW}TSTI?I

. Let R'be a finite non-zero commutative ring

withjunity. Then which of the following 84. TEIE

statements are necessarily true? > N

1. Anynon-zero element of R is either a unit or P(z) = Z a,z", 1< N< o, a,eR\{0}
a zero divisor. ~

2. There may exist a non-zero element of R W AR @ D= {weC|w <1} & arT
which is neither a unit nor a zero divisor.

3. Every prime ideal of R is maximal. 1. PMD) SR 2. P(D)fagd ¢l

4. If R has no zero divisors then order of any 3. P(D) §ad gl 4. p(D)9ReEg Bl

additive subgroup of R is a prime power.
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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(ID) SR 2. P(D) is open
3. P(D) is closed

sSgda

S

5 9
P(z) = ( anz”>< bnz”>
TG, a,, b,eRVn, a5 # 0,by #0 &1 @ agwcrr
IFd #ell A [AAd g0 gH fAshy e §
& P(2)

1. % %A ¥ &A o ddids 7o gl
2. % 149FAN 7 &

3. & Pl AEAAS HA AL

4. & 126FAN 7 &

Consider the polynomial

<l

5 9 ¥ .
P(z) = (Z anz”> (Z bnzn) -
0 n=0

n=

wherea,, b,eR ¥n, as # 0, by # 0. Then
counting roots with muItipIicity[ we can
conclude thaP(z) has

1. at least two real roots.

2. 14 complex roots.

3. no real roots. ;!

4. 12 complex root

AW {6 CR D U faga seis afsher g1 A
& g:D->D I g, g(0) =0, dYT AL
o - (0 P20

o SUaT F T HlT-T TG §2

1. D #& pgreafhe §

2. h(D) € D.

3. 1g'(0)] > 1.

4. |1g(1/2)] <1/2.

4 P(D) is bounded

24

86. LetD be the open unitdisc & Letg: D —» D

be holomorphic,g(0) = 0, and

g(2)/z, zeD,z#0

eth@) = {700 "I
Which of the following statements are true?
1. h is holomorphic irD.
2. h(D) € D.
3. 1g'(0)] > 1.
4. lg(1/2)| < 1/2.

=y

87. & & : ff
S={(x,PeR?| -1 <x<1dIT -1 <y<1}.
A & T =5\(0,0),5 & fager aer fog
foehrel ot & Te OTdn IRT FFeAT § A
TGRH?,#WF?IHW%IWH?[

/,(ﬁaw—«qtafrgﬁ:

/L fF g # Feg g el

[ 2lr% gfafiE #r wed e aful

! 3. foreY oY ddd ®eled fH S& RTw &
@Hdd helel o faEgd foRar ST @ &1
4. TR ST RTF & UF Tad B aF I
ﬂﬁﬁﬁﬁ%mmﬂﬂ%ﬁfﬂqﬁﬁ?
IR ¥l

87. Let
S={(x,y)eR?| —1<x<1land —1<y<1}
LetT = 5\(0,0), the set obtained by removing
the origin froms.
Let f be a continuous function frofto R.
Choose all correct options.

1. Image off must be connected.

2. Image off must be compact.

3. Any such continuous functighcan be
extended to a continuous function frého R.

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

88. AW & (X,d) T glish @A g1 @l
1. X® Us Taeo fagd qeead G @9d
FHAL T Ueh 0N FFAC &
2. A xFEE g A X # & Woo fagd
qHeId G, §gd AT HT Th I
AIFAC g1 g FehdT|

www.examrace.com



88.

89.

89.

25

3. &1F Ffe X 0T §, X H U Toeo fagd
A=Y G, T9d FHTIA F Tk A0
giEAed gl

4. AT G X ¥UA: Hgd 8, X H TH
TIeo fagd FHTad G, Hgd HHTUAT H
T VAT AfeEdAeeT gl

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

1. An arbitrary open sé& in X is a countable
union of closed sets.

2. An arbitrary open sét in X cannot be
countable union of closed setstifis
connected.

3. An arbitrary open sef in X is a countable
union of closed sets only X is countable.

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

A & R v HARPEAT gou § dwq5s
3ITG & T, TAT R[x] U6 R H TH TgIa
gorg gl fhdl AR f =30 pa,x" & T
RN R & () § TGeddm n, AP
a, # 0 3ﬂ1w(0)=+w.sﬁﬁmag§ﬁ§r@r
HIAI-AT/T TEr 8/e? .

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

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

3. o(f +g) = min (0(f), w(@)); if 0 (f) # w(g)-
4. I R U qulies Uidd &, ol -

w(fg) =) +wl@ & |

Vi

Let R be a commutative ring with unity and

R[x] be the palyﬁomial ring in one variable.

be thesmallestn such that,, # 0. Also
w(0) = +oco0. Then which of the following
statements is/are true?
1. o(f+ g) = min(w(f), w(g)).
2. w(fg) 2 w(f) +w(g).
3. o(f + g) = min (w(f), w(9)),
if w(f) # w(g).
4. w(fg) = w(f) + w(g), if R is an integral
domain.

For anon zerg = fﬁ;oanx”, definew(f) to

i

f/,a’l.

90. AT & F, Ush IRfAT &7 § a1 27| ar

AT syt § F Hla-d T &2

1. F,[x] & AT IRIATA: §ga gyl
39aq gl

2. F,[x] T O1d 2HT -8k Teh TN
TgIS ¢

3. F, W ]Fz[x]/(x2+1)U$CIﬁﬁI$__-rﬁﬂTﬂﬁQr
gAfRe gl 4

4. Fy[x] ﬁwswﬁésﬁaﬂgﬁﬁ
SgTE, F, ¥ e of o e o
et e T B

90. Let[F, be the finitefield of order 2. Then

which-of the following statements are true?

IF, [%] has only finitely many irreducible

elements.

2, F,[x] has exactly one irreducible polynomial

of degree 2.

S.rz 1/(x? + 1) is a finite dimensional

fgor space ovef,.

4. Any irreddcible polynomial irfF, [x] of

geg're‘e 5 has distinct roots in any algebraic
osure ofF,.

91. u(x,t) & fOT aier FHewor W fAa:

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

‘Z—’t‘(x, 0)=g(x), xeR

AT T IWIFd TATAT F 8 w; 8, f = f; 9T
g=gi, i=12 & AU S@ fzR->R &
gi:R->REH I C? ®eled § S & xe[-1,1]
& fau i) = fo(x) T g1 (x) = g,(x) T
TAYA W gl O Fyar & ¥ law
AR T g2

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

2.
3w (37) = w(53)
4. u,(0,2) = u,(0,2)
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Consider the wave equation wofx, t)

0%u
at2

%u _

i 0,(x,t) e R x (0,00)\
u(x,0)=f(x), xeR
%(x,O) =gx), xe]R}

Let u; be the solution of the above problem
with f = f; andg = g; fori = 1,2, where
fiR->R and g:R—->R are given C?
functions satisfyind; (x) = f,(x) and
g1(x) = g,(x), for everyx € [-1,1]. Which of
the following statements are necessarily true?
1. u4(0,1) = u,(0,1)
2. u,(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 il
aHlr (x,y) # (0,0) a:ﬁtr‘“; ilzl=0 Ca)
m%n?rmmmﬁrﬁ:usvmﬁ%:
u(x,y) = f(y/x? + y?), ST&T f:(0,0) > R A

IR Folel &, al .
1. lim,z, 2 0lu(x, y)| = oo - q'{

2. lim 22 6lu(x,y)| =0 ¥

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

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

Letu: RZ\{(O 0)} - R bq aC? function
satlsfymg— + 2L — 0, for aII{(x y) # (0,0).
Supposeu is of the formu(x,y) =

f(w/x2 +y2), whétef: (0,) - R, is a
nonconstant functiﬂr, then

1 lim ey 2 oluCgly)| & e

2. lim,z 2 olu(gy)) =0
3. llrnxz+y —>oo|u(ny)| = ©
4. lim 2,2 _mluqx,y)l =0

as‘refr‘mﬂw

yz_::_)éay O}

u=gonTl
T Teh HGIAdT §of, & 3deholaild Holel
g:T >R & faT s aEfcg #7 g, af

93.

94.

1. I'= {(x,0):x > 0}

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

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

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

The Cauchy problem

ou_ ou_

yax ay }

u=gonl £

has a unique solution in a ne|ghbourpoodi of
for every differentiable functiog: I' - R sif
1.T= {(x,O):x>0} F

2.T = {(x,y):x* +y* = 1}

3. T = {(x,y): x+y—1x>1}

4. T = {(xy)y—x , X >Q}

Wmﬂw {

/" $) —2 [T cosCx + D) ()dt = f(x)

94.

95.

95.

%W:a@g&r%uﬁ

1. f(x)a'-—— cosx
2.9 (x) = cos 3x
3. f(®) =sinx
4. flx) =sin3x

e
F

-

Thefintegral equation
P(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

ﬁmﬁﬁaﬁa—ﬂ%@a@aw%?(aﬁ q,p
AT FiAfAfcd #d § cAThIhd facera
YT SATIRIH FAIT )

1. P =logsinp, Q =qtanp

2. P=qp*, Q=-

3. P=gqcotp, Q= log( smp)
4. P=q%sin2p, Q=q%cos2p

Which of the following are canonical
transformations? (Whekgp represent
generalized coordinate and generalised
momentum respectively)

1. P =logsinp, Q =qtanp
1
2. P =qp?, Q=72
3. P=qcotp, Q= log( smp)

4. P=q%sin2p, Q=q%cos2p
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96. AW &F x:[0,37] » R AT.37.4. 1. There exists a continuous function
f:R - R andaeR such that the above

" t2 — ]'o-2|(_-|q
() + e x(0) = 0,t€[03n] FT TF L &l problem does not have a solution in any

g ar e (¢ e [0,3n]: x(t) = 0} neighbourhood of O.

IAUTATTTETDT & 2. The problem has a unique solution for every
> aeR whenf is Lipschitz continuous.

1 1% GAE 3. Whenf is twice continuously differentiable,
2. 29 Hfo® ar qA the maximal interval of existence, for the

3. 2 & HAWT above initial value problem R+

4. 3 30 a1 FAE 4. The maximal interval of existence for the

above problem i® whenf is bouqded and

96. Letx:[0,37] — R be a nonzero solution of the continuously dlfferen;uable

ODE 98. A & t >0 F T x(t), ()

x"(6) + et’x(t) = 0, fort e [0,37].

dx - d F
Then the cardinality of the set ad " T E%_ -y, x(0)=y(0)= 1.
{te[0,3m]: x(t) =0} is wmﬂm%l ?—ﬁ x(t) 39 AT &
1. equalto 1 ; et +t y(©)
2. greater than or equal to 2 f/ 3'. ygf) I .
3. equalto 2 [ 4 e_ ((t]’) )
4. greater than or equal to 3 i
98. Let(',‘?t, t)) satisfy fort > 0
97. URTAF AT FHEAT (—)‘y(;)) v

t) = t 0) = R dx ay _ — —
y®©=f®), yO=ae A { Zdx+y, Z=—y, 20 =y(0)=1.
E%TfRaR%Wﬁﬂﬂ'lﬁma?%ﬁIﬁ{@ ) _ |
A smeeaT W 8 ,‘ Thenx(z) s eqa to
1. WWWfR»RHﬂTaeREF& 2. y(t)

3dca § difer IWIFd GATAT T HI gl 3.et(1+1)

0 & Tl off @rHTeT F ¢ & 4. —y(t)
2_aafﬁnfmw%‘i€?afﬂ%*ﬁ? 99. u':f(x,u)ﬁaﬁaﬂﬁa?ﬁmmagﬂw

il W. @l & ¢l fafer Uy = (1 —a)u; +auj_; + %{(a +3ujyq +

3. J9f & 9 Hd THAAT §, IWIFd Ga+ D) 8 AR 3

IRIAS AT FAEAT & fAv 3feaca & oy '
/ | .2 1fa=-1
[ 3Ress s RE 2.2 ifa=-2
4. 519 fuReg & dad Hdshaad g, 3.3ifa=-

IRIFT TATAT & Hedcd & 3T 4. 3ifa=-2

JA R &l 99. The order of linear multi step method

h ’
Uiy = (1 — Ay + auj_q + Z{(a + 3ujq +
(Ba + Duj_4}
for solvingu' = f(x,u) is

97. Congider the initial value problem

y®O=f(y®) y0O)=aceR
wheref:R — R.

Which of the following statements are ; g !I a f —;

necessarily true? calha=-—
3.3 ifa=-1
4,3 ifa=-2
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100. Woldds 3 _{ 2x, 0<x<?2
Yl x+6, 2<x<4

X, 0<x<3

1
Jly] = f 2 + x?)dx .
5 4 y_{—x+6 3<x<4

el y=2x—1 W y(0) = —1dar y(1) =1,

g, & 102. hsgIA gHud T fSgad s

1. gel #geTaA gl K¢ t)_{(x+1)t,OSxSt .

2. gdel A ¥l PEOT e+ x, t<x<1 !

3. & gAdH ¢ g & v oo # & Flay e
4. 9ol ITaaH gl mﬁamwmaﬁa:wﬁ?,

_ 1.1, e*
100. The functional 2. — %, mwsinmx + cosTx
1 3. — 4m?, msinmx + mcos 2mx’
Iyl = f(y’z + x?)dx 4. —m?, mcosmx + sinmx F
]

where;(o) =—-landy(l)=1ony=2x-1, 102 Which of the foIIO\qung are the characteristic
has /-"{numbé’rls and the corresponding eigenfunctions
1. weak minimum {  for the Fredholm homogeneous equation whose

2. weak maximum I" kernel i}';
3. strong minimum f Kl Y= {(x +1Dt, 0<x < t,
4. strong maximum ’ (t+Dx, t<x<1
1. 1) e* F
101. AW fF y(x) T WA TAA: dhdT Hold g - Z.Z,ZJT sinzx + cos nxz
(04] T &1 A FowT %4 . £4m?, mwsinmx + mcos 2mx

§ 4. = 12, mcosmx + sinmx

Iyl = f(y'—l)z(y’+1)2dx - <
0 ' d

1_y:§ 0<x<4 _

a

2 y={ T® 0Sxs1

x—2 1<x<4 { 103. AT fF AN AT F WA WA
3y={ 2x, 0<x<2 Fefoe ufdgde & 39deT & ured, ufdeed
—x + 6, Z‘SﬁxS‘L AT n § I FETTT o= Fr gfadesy areg
’ 0 S S 3 — .
F, Hhe 32 4\ V& e faad & el g e
| AT & @Y TARA IRfeow ufdeds &
101. Let y(x) be a piecewise continuously gred, el AT n & TIld 3eqdA W HT
differentiable function on[0,4]. Then the ufest AmeT 7, &1 9EROT (V) = SR Var ()
uficgerial | ¥ BT BT A @ #ar @ e afe
Jyl'% f(y’ - D'+ 1?dx ole?
9 . _ 1. T TRT & JATT TAA gl
ilttalns;nrlnlmum iy =y(x)is 0. T TIY ATHT THT
= — < .
YT Osx=4 3. g T ALy FAWT 2
z_y:{—x 0=x=1 4. T T TEOT FAWT
x—2 1<x<4
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103. SupposeY is the sample mean of the study 105. A data set gave a 95% confidence interval (2.5,

104.

104.

105.

variables corresponding to a sample of size n
using simple random sampling with replace-
ment scheme antk, 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 foVar(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) & ST §, wraet (v,b,rkA) &
Yy, afe A=1aar k=1 @ &R &
¥ BIBD F v & T A # ¥ fFae J

39T & AT R S Fehar 812 /
1. v=15 2. v=23
3. v=25 4. v =28

106.

We are given some balanced incomplete block
designs (BIBDs) with parametefs, b, r, k, A) %
such that = 1 andk = 1 (are fixed)‘%Vittﬁ
which of the following values ofc?n one
construct such a BIBD? 4

1.v=15
3.v=25

2. v=123
4. v =128

&,

AT TERT F UF GRS TARE F AL
& foU wh ksl FHTIT 95% faRaREIAT
AT (2.5, 3.6)1?%” AT R py < 2.5 TR
o dear 71 If@ gH s ST A
'Ho:u=u0H1:,u#:u0}£f 1ZIff&“I'UT & forw 3ughr
T g, o .
1. a =1 W H, 3TaTehd: HEHRd gl
2. a £.025 T H, 3a2THT. IEARRA g
3. aj=1 & fou ey e & forw gaer
IqETed gl
4. @ =025 & U e MFes & v
I FraEee B

106.

Jl.TﬂGﬂ'@HW
,f“' 2. T? FTINWH Beled Th 3R Fold gl
F | |

107.

3.6), for the mearu of a normal population
with known variance. Let, < 2.5 be a fixed
number. If we use the same data to test

Ho:pt = po Hitpt # po
1. Hy would be necessarily rejectedoat= .1
2. Hy would be necessarily rejectedaat= .025
3. Fora = .1, the information is pet enough to
draw a conclusion \
4. Fora = .025, the information is n_fatr enough
to draw a conclusion 3
|
A 6 T TRETaihr dea, Aty Te & 91y,
FT 3TN AT ¢l T FYA A F FA-q

"ua;mth—ol?r%l

3. T3 & ANWH BT T dcdH S Bl gl
4.?/2T-a:r AT Bl T dcddHs Hele gl

Suﬂg;sél" follows exponential distribution with

unit mean.* Which of the following statement(s)

are [correct?

1. The hazard function @fis a constant
function.

2. The hazard function 6 is a constant
function.

3. The hazard function 6% is the identity
function.

4. The hazard function &f2T is the identity
function.

ot Y @e dremAEe gaEer (LPP) W faam:
z = 3x + 5y &I &5 gfaset & 3R
HfRRART A

x+5y <10

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

ar

1. LPP ®1g &I §oT I AT g1 |

2. LPP & U&h 3Gdcid $5¢dH §el &l
Hfedea gl
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WAT § a9 dF, o9 d T N &1 Adiem
A&t 3mar| TS ot <N uger e Srar & 9%

Sferar &1 ar

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

107. Consider the linear programming problem 2. P(B Wins) = 2P (A Wins)
(LPP) maximize z = 3x + 5y 3. P(AWins) > P (B Wins)
Subject tax + 5y < 10 4. P(AWins) = 1— P (B Wins)

3. ¢dd HAEAT & UF 3IG[AdIT SSCAH gl I
3fedca gl
4. edd THET HT TH IARSE & &l

2x+2y <5 T
x>0, y=0. 109. A and B play a game of tossing a fair coid.
Then starts the game by tossing the coinsonce Bnd
1. TheLPP does not admit any feasible then tosses the coin twice, follbwed by
solutions. tossing the coin once fang@l tossing the coin

2. There exists a unique optimal solution to the twice and this continues until a head turns up.
LPP. Whoever gets the first head wins the game.

3. There exists a unique optimal solution to the Then, = i
dual problem. L. P(B Wins) & P{A'Wins)
4. The dual problem has an unbounded 2.P(BWins) = 2P|(A Wins)
solution. /:"3. P(4#Wins) > P (B Wins)
/4. P(AWins) =1 — P (B Wins)

108. TS #ITF UTH Hl &l IR TIAFd: 3Ol STl
gl AT TR X,Y 3T & 3BTall & oAdiol & JddT
Z=X+Y B A F JAT Z & 6 § HAfod
P aarg 9y U g1 O e st H &

/110. . lgafte s={12,..,n} & n>10 &
j:;xz" Alpla @emr W faar| &= &
) = m 3||GZI§ P=((pu)) W

RiT-TIA T FE? A\ T &
1. X aur Z &&@ad gl < [ pij >0 A |i—j| @A §
¢ pj=0 3 |i—j|fawA &, ar

2. X dUT U TqdT gl ¥
3. ZduT U T&aT &l -
4. y aum zm?i?ra'z?r%“lk

1. Hiepfd AW eTgHIoNT gl

2. T U 3r9EAT i FT 3i¥Aca & S &1 g

3. Ush VEY HaTAT | T A¥dca & foraer
HEadHTT d(i) =1 &

4. 39RfATa: g F geat Fr 3ecaa Bl

108. A fair die is thrown twa time{s independently.
Let X,Y be the outcomes of 'these two throws
and Z=X+Y. Let U be the remainder
obtained wheX “isidivided by 6. Then which of

110. Consider the Markov Chain with state space

109.

the following staterp_ent(s) is/are true?
1. X andZ are independent

2. X andU are inde?;zndént

3. Z andU are independent

4. Y andZ are not independent

A aur Bwaﬁéﬂ?%fiﬁqﬁwm
R soTeT Al ¥l A Qe YEIHTT
T & AR P T IR 3T, B & SR
AT & 3o &, a1 F A TF a¥ R
HT 3BTl § dUT Bal SR, U Wel IRy

S ={1,2,...,n} wheren > 10. Suppose that

the transition probability matriR = ((pij))

satisfies

pij >0 if [i—j|iseven

pij =0 if |i—j|is odd.

Then

1. The Markov chain is irreducible.

2. There exists a statavhich is transient.

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

4. There are infinitely many stationary
distributions.
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A R {(X;; i > 1} 9 ATET 2TAT YT 5

& JATHAYT ol TWel dTet TadT AeRoH oI

% Th 3Tehe gl al et & § wla-q @

g7

1. %inq@mﬁzaﬁmm%l
1=1

2. %inz UTRAaT & 9 deh JTATART glaT gl

3, (%Z Xi> ITRAT & 4 deh ATATART glaT gl

4. Zn: (%)Zmﬁoma@ﬂﬁam%l

i=1

Let {X;; i = 1} be a sequence of mdependent
random variables each having a normal distri-;
bution with mean 2 and variance 5. Then which
of the following are true

1. Z X; converges in probability to A G
., |
1 J
2. - X;% converges in probability to 9.
i=1

&,

n

(i

i=1

K
Xl-> converges in probability to 4.

o

n

4. Z ( ) Conv,erges in probability to 0.

i=

A R X e arfos W R w

IAUYSE §ed & TGl dr & FUAT A

CESIGE !

1. Ifg X 7 F IO §eT & ar Afeger
X< EX) Bl

2. ARel! [a,b] H IR X T THTAAA ded ¢
an, E(x) < afegsr (x) g1

112.

113.

3. G X & & gfug e g,
VX)) < E(X) &

4. fE X T T JATHAT §co g, af
EX) < v(X) &l

Let X be a random variable with a certain non-
degenerate distribution. Then |dent|fy the
correct statements i
1. If X has an exponential dlstrlbutlog then
median(X) < E(X) d »
2. If X has a uniform dl?trlbutlon onan interval
[a, b], thenE(X) < median (X)
3. If X has a Binomial distribution then
V(X)) < EX)
4. If X has a pormal dlstrlbutlon then
EX) < V(X) {

:mﬁrﬁ:snaa’r 0 =6,ddT 0=06,(#0,)%
WWWWXﬁmm

Wé}ﬂﬁm@rﬁmm%
0 1 2 3

Po,(®) 001 004 05 045
pef(x) [0.02 008 04 05
geToT ¢ T IRATNT T drfer

p(x)=1 IE x=0,1

=0 3¢ x=23

Hy:0 = 0, SITH  H,: 0 = 0,, 1 gdietor & fow
qhETT ¢ &

1. TR 0.05 9 UF AFddH TEoT &

2. TR 0.05 T Teh FHTIAAT IHeJarel GI&ToT |
3. U ATHAT GLUET0T gl

4. 3TATT 0.05%T Teh TYIETOT gl

Suppose the probability mass function of a
random variableX under the parameté = 6,
andé = 0, (+ 6,) are given by

X 0 1 2 3
pg,(x)| 0.01 0.04 0.5 0.45
pg,(x)|0.02 0.08 0.4 0.5
Define a testp such that

p(x)=1 if x=0,1

=0 if x=2,3
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For testingH,: 6 = 6, againstH,: 0 = 64, the
testg 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

114. X, X,, .., X, & Tad9d: U9 TAUHATAT: sSfed

N(u,02),—0o <p<oo, g2>0 |

114. X.,X,,.., X, are independent and identicelly
distributed asV(u, 02), —00 < u < o0, g2 >0,
Then - 6‘;l;

o (X, — X)?
1. Z ;Tis the Minimum \’aﬂiance
1

Unbiased Estimate of o2

'
- X —X)%. y } .
Z ?IIS the Minimum Variance
1

o

Unbiased Estimda'{te of o
)' y

[ n — | %
X, —X)* I‘ ) -
3. Z TIS e Maximum Likelihood
1

Estimate of o2 |

Estimate of o

is the Maximum Likelihood

32

115. AW & X, X, ..., X, TIAId: T JAATHATA:
(1-6,1+6) e, 6 > 0 P 3TN A T
aReia & Xy = min{Xy, X,, . X}, Xy =
max{Xy, Xy, .., X,} AU = -3, X;.

ot F @ Fla-ar a7 g2

1.6 & T (Xa, X, Xeny) T it

2. 0 F T 2 (X — X)) St &Y
3. 62 & T 231, (x, — 1)2 3 sl
4. 9% & fw 2y, (x; - X)? 3=fdaa g

115. LetXy, X, ...,)fn be independent and identically
distributed random variables each following
/‘(uniforr"n. (1-6,1+6) distribution, 6 > 0.
/  Define |
f L X)= mindXy, Xo, o Xn} Xn) =
/ s 1
mix{ 1 Xz, e Xp} aNdX = =37 X;.
Whigh of the following is true?
1. (X1, X, X(m)) is sufficient ford

2. %'_((X(n) — X(1y) is unbiased foé
3.2 ¥, (X; — 1)? is unbiased fo6?

4, % ™, (X; — X)? is unbiased fof?

116. & & X, X,, ..., X, 3H TAd el Hold
F(x) & T T&gdId: Ud JAUEHAET: dfed
g du v,Y,..Y, 3IH TAd scd  Hold
F(x—6) & A T&dad: Td HAUTHHAA:
dfea €1 I8 off 71 &5 @slh i, & fw x,
quT Y, FEAT gl TRETOT FAEIT  Hy: 6 =0
FATH Hy: 0 > 0 W aan|
At & X, X o X Y, Yy, o0, Y, B SR, =
I (X)), @ = 1,2, ..., mAAT Rypyp = I (Yp),
B=12,..,n | 9RATNT &I &

U =ZZL=1ZZ=1 lp(Xou Yﬁ),a'é'i'

Y(a,b) =1 3¢ a<b¥,
=039 a=> b7l
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e & O Fia-a @l 2

1. Hy% 31X P[R, =n+mR,=n+m—
LRy=n+m-—2,. Rm+n=1]=(min)!.

2. Udar Y™, R, @%d: gafad gl

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

4. Hy §ITH Hy& 98701 & fow v o 3maiRa
cferor geo qlieor 3uged &

117.

Suppose X3, X,, ..., X,, are independent and
identically distributed with common continuous
distribution functionF(x) andY;,Y,,...,Y, are
independent and identically distributed with
common continuous distribution  function
F(x—6). Also supposeX; and Y; are
independent for all,j. Consider the problem
of testingH,: 6 = 0 againstH,: 6 > 0.

i

i
m and /

n among

LetR, = Rank (X,),a = 1,2, ...,
Rin+p = Rank (Yp), B =12, ...,
X0 X0 s X, Y0, Yo, oo, Yoy
DefineU = ¥4t X5, ¥(Xq, Yp), where
Y(a,b) =1 ifa <b, "
=0 if a>b. e
. . < )
Which of the following are true? 4
1. P[Ri=n+mR,=n+m—1,Ry=n+
m-—2,. 1] = (; underH,.
2.U andZ 1R are linearlyrelated.
3.E(U)=— underH0 { '

4. Right talled test based éhig appropriate
for testingH, againstH;.

Rpyn =

Wﬁlﬁ%m@rﬁ%ﬁéfmﬁaﬁr

TR 6 ¥l T IR T ST ¥
aur g/ 3ifekd wa

Y = 13af¢ @l =t 3omal 7 oY Aswerdr g
y = 279t @l it [3oTel ¥ oo feher B
Y = 3 3=m

af o@r 9 Teied Beta(a,p) ¥, dUTi=1,2
& faTy =& AU S W 6 F1 9T AR
g:% ar

1.8, >0,

2.6, <8,

118.

118.

3. Y =3% AT I dTell 6 T UT Helcd Teh
Beta®sica ¢

4. Y =3% AT S dTelT 6 T UT Uelcd Teh
Beta®ldlcd 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 i

Y = 1 if all the three tosses result in heads

Y = 2 if all the three tosses result lr]r‘talls

Y = 3 otherwise i

If the prior density ob is'Beta(a, ), and

0; is the posterior mean GfglvenY =i, for
i=1,2, then.

L 6> 6, {

2.9, <6, "

4/ 3. The posterior density o givenY = 3 is a

Beta/density
4} The posterior density of givenY = 3 is
TOt a Beta density

AN Xy, Xpp..., Xy FICAA: TUT HEATHATA:
AT TR aefTod W E, T

X=X, Xy ., X )T | TE A TP FNHH k x k

IegE €, A e wuet F § Fa-d @ €2

1. XTAX @TXT(I - A)X T&adT £

2. XTAX AT X7 (I — A)X TIATHAAT: sfed &
e TH E TA G (4) = 5 B

3. ~XTAX U IAT ST T HTEOT FAT &
I A+0 Bl

4. XT(I — A)X U HI$-a91 §eoT &I 3HERoT
AT g TG A= El

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

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

2. XTAX andXT(I — A)X are identically
distributed ifk is even and trac@d) = g

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

A#0.
4. XT(I — A)X follows a chi-squared
distribution ifA # I .
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119. 31T AT (x1, 1), (X2, Y2)s o, (s Vo) & 120. =W & ¢(x,y; p) ALY TR (0) AT TET-
fow et a1 wfawy, ~gefas @91 fafer &
3TER fihe 6 a1
Mgdel L yi=pBo+ Bix; i=1,2,..n S¢of &I "elcd g1 Heled
Model 2. y; = By + Bix; + Box;? i=1,2..n %((p ((x,y; %) + ¢ ((x ¥ __)> @I T

A T fo, fy & TITaH G 3Thelst B, By & s o Srert
gfaeT 1, @ Tur 9faw 2 § ~gaH g - QT(Y)QT . L
° 1. XdATY CIl sl 39T dcdd d-llo-llfh"HHId-llo-q gl

Jenelst 863, i, Bs. 2. TEIERT (X,Y) = 0 &

WUTW( p)waﬁmm—a

n . | "4
A B A= 31(Y (/30+/31x1)), 3. X qury TaaT ¥ {
B = T3V — (B + Bixi + Bix)’ 4. (X,Y) FT R GoHley deT ¥ [
gl ar
1. A=2B 120. Let¢(x,y; p) be the density of bivariate normal
2 A4s=h distribution with mean ) and
B HhaT g T A=0RIB >0 'S_r"u'o Wil e? e 10 a
4. TE A FHaT g T B=0RJA>0 /‘(Variar)_pe-Covariance matr(xp [1)) Consider

| X . .
119. For a data setx;, y;), (x2,¥2), -.., (%, ¥) the f 2 jandojn vecto(Y) having density
following two models were fitted using least | 1( J 1) 4 )
square method. f 2 f’((x' Y 2) ((x Vi~ ) Then
Model 1. y; = By + B1x; i=12,..n 1. rginal distribution of botly andY is
5 . S andard normal.

Model 2: Vi = ,80 + ﬁlxi + .BZXL' i=1, %: - . C varlance (X Y) =0
Let B, B, be least square estimates3gf By andY are independent.
from model 1 ang;, 8;, 55 be the ledst s uare 4. (X Y) has a bivariate normal distribution.
estimates from model 2. ¥

2
Letd = 32 (¥ = (o + frx)) ™
* * * 2

B = Z?(Yl — (Bo + Prxiat ﬂzxiz))
Then { ~
1.A=B {
2.A<B -
3. It can happen that= 0 butB > 0
4. It can happen th& = 0 but4A > 0

_A'-
7 & X

| | FOR ROUGH WORK |
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H]

THT

PHIB

2w 4
U3 99

favg wie  gRasr ais

: 3:00 g2 wofe 200 3%

11.
12.

P
[}

ERt

1Y ot @ ArFT g & | §97 uem gRaer 4 v & @iy (20 9 ‘A F + 40 9 ‘B +
60 4777 'C' # ) gger fawey gem (MCQ)fev 7v & | sgasl 9rr 'A' & & sifffpas 15 siiv
a7 'B' % 25 gear aer i 'C' F W 20 yer & v a7 & | Jfe [EIRT § e ge &
v QU Y @9 daer gser 97 ‘A’ & 15,977 'B' @ 25 e g7 'C' & 20 Sl @ oirg dt
et |

L.THSIR, FTY FF ST W [T 717 & | 77 el T 3N Hew BT A foreE i g I8
e ATy 15 gRasr # g @R Silv el & qer @El @ do—we 78 & 1 gl Y & ar a7
gfgoficiery & Sl @re @) gRABT dacr &7 a7 HY FHd & | g9 avE o SL.YH3IR. Jv
gFE I A g o | g9 gRAFT d T B B & forg sfaRad gt derr T &

SL.TF3Y ¥ TFF & g8 1 F QU 77 1T GY YT WS TN, AT ad §9 e Rawr
&T HHID [T, AT &1 3T E¥AER Hl 31qeF B |

319 ST SLVRSR. Tk TAF H ¥l 79, [399 Bls, GRAFT BIS Siv = Bl & Hafed
gl gal @ Ict it U7 § a9 Pl BN I8 Vo 47 gaereff @ formert 8 & ag
SLTRS% T} G H ]V T¢ (59 T T @IaErH § G BY. QAT 7 Hed GV BHEYCY
vl @7 wel afie W aglca T8 @Y e, fored Sida: Sudl &N, forew Su@T
LTS ITY TS B sedipla o A, & waHd &

g7 A' 7 g 5o 2 3k, T 'B' § g gv7 & 3 afe qur 9T 'C' § g gvT 4.75 315
T & | TP Terd Fav & FOTHS qodiadT 4T ‘A" F @ 0.537% aer i 'B' ¥ @ 0.75
31 & [&ar S | 9rr'Cl @ Sl @ 1oy AT qoIbT T8 &

a7 ‘A e 9T 'B' @ yE geT @ A1 R fAwey v T & | §99 W »Id U [dmey &
TE ST HAlTH §1° & | SUBI TF FIT BT Wal qr Falad g7 ger & | 9T 'C'H
T T @7 “YF 1 “YFH W SiRF” [dkey wE & Gbd & | 9T 'C' § q’&E geT !
faweul @1 Wel T BV U¥ & HiSe gred s | W W& fAbeul BT 9aT T8 dYT Y Big
¥ wise T8 fear eI |

THS B §Y IT SGlerd a¥idpl BT FIRT Hvd §Y U1V I+ qict RGNl &1 §¥7 SV 377 47eft
g B fory ST TEVIT O HHT & |

gErff B Sv A1 Y g B SANTT BEl S o I T8 forar afey |
PAGATY BT SYINT BT BT AT T8 & |

Tem Gy oY o i Rfsa g d OMR Sa@v 933% & [3uiford &%/ sfaoflciey &)
7671 OMR SR va% Gl & 999rd 37 3951 Hid-dcd Flfeild o o aoa &/

3=t e,/ AeBNTr & geT # 3Gl 819,/ 91 S Uv 313l NN AT 8T |

FacT g¥lenr B QY Jafe d@ do7 darer Geerell @ & geien gRaer \rer o o 1
SrgEfa & St |

srgeff grer 6 E wHETe B H wA@a wear § |
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1.

HIT \PART 'A'

Teh Gl 1000@&T o & @it oasd 1.5
R % diaT §, Teh THAX HI Yeld dl gl
AR @iasr ¥ 80%diar 38T T fAehrerar

g fohdel caA/afafeeT dram ST SITar g2
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

3. 120

2. 12
4. 150

%@maﬁﬁgémé%r@rﬂ{aﬁrﬁaaﬂ

Fr A R gl fFg av & ufaed dear

gafas g

0] 4
; W/

|
30

Metric ton

T T T T
2000 2001 2002 2003 2004

Year

2. 2002
4. 2004

1. 2001

3. 2003 ;
o

Wheat production-of a country over a

number of yea:% is'shown. Which year

recorded highest percent reduction in

production over the previous year?

ﬂ

T T T T T
2000 2001 2002 2003 2004

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

50

e
Y
[

35

¢
Metric ton

Year

3. di9 S8l & AP T gy Uidd H g, olfchel

HAsTell S8 O arel HolT H g7 WEar gl
e F AT 98 91 98 & HPT Hr
BT G99 O 98T & AP W gsdr gl
FiT-ar Ashy eafchr [eprem ST anar &2
1. G99 DI gl T & @l g
2. gEW T SEeT € & @ ¥ y
3. O OIS I G998 g6 e

wd B i F
4. GEYH BIE TgoT HT AP HSTel

9T & H & 9F ;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
shadqw of the eldest sister’s house falls
an the youngest sister’s house. What can

eﬂ}oncluded 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 T X T Y IF R TWlegry
o fAderd! § T T 3.50TT I F
qRATd 39 U ¥ 2y dUT 2 X §H sOd
§ g8 = I T/ W g ARer
TGIEERT el foiheldl €, a8 &

1. ®9 48.24 2. ®UY 28.64

3. ®UU 32.14 4. Y 23.42

A woman starts shopping with R$.and
Y paise, spends R8.50 and is left with
Rs. 2Y and 2X paise. The amount she
started with is
1. Rs.48.24
3. Rs.32.14

2. Rs28.64
4. Rs23.42
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5. d9F &3t A B daT C & d9d W T

IfFd A A W 10% TH, B WX 20% o1
TAT CR 10%GI §Iefr &1 A TAT CH HgaFd
SO Hedl & eI 38 o gifal @ arer gier
¢ Safd B a C&F WIFd S Hedl &
TSI a 30 5% e gar §1 39 <Iied Hr
gl arell faere grfey a1 ameT 4 g2

1. 10%eeT 2. 20%%6eTsT

3. 10.66%clTsT 4. 6.66%ITH

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.

all the articles? I
1. 10% gain 2. 20% gain
3. 10.66% gain 4. 6.66% gain

il SRl H TAF H 30 TAhIT &, T
AR Th Yol I=T HX W@ B jg:‘@
39 30T U AT TSl %I G
T W & e O g Jfr w 3
38 ¥ 9fd goFar e dihelc ¢ & & H
T ¥l A el U H oL, F TRA 3qh
I 3ifRhH el didhele g g2
1. 0 2.30
3. 25 4. 20

o
A chocolate salesman is travelling with 3
" boxes with 30 thocolates in each box.
During his journgy 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?
148 2. 30
3.25°1 4. 20

7.

g

ot
4
What is his net loss or gain on the sale of f

HOOT &G A FHGST & IHeX o1 T Al

T & oEIAN HefoT &Ll gl STl & &

el cafdd &1 qorelm & oo & 3 dor

afFd et & & HiT-AT T&IT HIM?

1. & A FACT/IAEd w1 THL, =1 &
farfasr &1 o g ageret

2. e & & 9N, FAA Tl G, R
fﬂﬁaaﬁraﬁvhzrq&mﬁaﬁaz‘@m

3. YIfea/gareT &1 @7 grem,
Wﬁﬁﬁa’aﬁraﬁcﬁbq{’rﬁwa@?’l’rl

4, %H@rwmﬁafﬂﬁaﬁmﬂq&
G IR

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
ﬁnde’rwater observer?
either the time of sunrise or sunset
‘nor thesangular 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 spathef
horizon shrinks.

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

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

Time

Distance

afe el T rge-geer HX & I ar AT
AT A G T AR H G hleT-Ar
I 2T &2
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=

A
Q
e
8
(%3
2
B
Time
2.
& B
c
i
a
e A
Time
3.
@
e
2 B
2
Time [
4,
o]
e A %
2 b
[=} 1,
Time -

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

Time

If the axes are i
iniormation iss

o

Distance

L

Distance

A

E

terchanged, then the same
own by

Time

2.
bt B
c
i
RE
(=)
Time
3.
3 A
s
b4 B
2
Time
4.
S B
E A
o
a
\
Time

ﬁﬁr;ﬁ;mﬁmmaﬁmmw

N\
1. '
L]

iy

A

A

What is the next pattern in the given

sequence?

®)

A2

O

www.examrace.com



10.

10.

11

11

1 2, %

[ ]
3. [ a.

A A

Teh guarel 90 efeX g & 10 eflex urelt
AT 81 Fel g &1 1/5" $0T 9= & g
qE Y HET A I §U AT B AT & FAT
AR urelr fAerar 81 5@ @Hor § 9l 9 gy

FT 3T B
1. 72:28 2. 28:72
3. 20:80 4. 30:70 /

A milkman adds 10 litres of water to 90
litres of milk. After selling 1/ of the
total quantity, he adds water equal to the
quantity he has sold. The proportion of
water to milk he sells now WOU‘% bg

1. 72:28

3. 20:80 Ho0

4 3

T 9T, gar 1 fAudd feum @ e R

B ATF H @A &l FHH FROTE 6

1. gaT 39 39 R&eR &1 3ifeas Setorar
§HAT el H HETIAT Hal &l

2. gaT I WEMRIGR & Ay Fr aTa
% T § 38 ReR &
ot 3 e g B

3. gar Fr Audia fGer & AHAeIa: geir
ERATe 8l & 3" dgaX S 3TN0l
fArerar g !

4. gar i g Ger 7 v & Fufa s@h
T8 A RFR T A6 GG & A Feg
AR

A tiger usually stalks its prey from a
direction that is upwind of the prey. The
reason for this is

12.

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 reachitheprey

ﬁmmﬁﬁaﬁﬂmmmﬁrng
%ﬁﬂafra%ﬁw%‘?swﬁ‘c"raaaﬁraa‘rm

afaeferdr &) y
1 Density (kg m3)
1000 1002 1004
of T I [
E
£ 10—
[
{[=]
20 |
L |
2. Temperature (°C)

Depth (m)

—4 0 4
0 I T T
10 +—
20 L

Temperature (°C)

0 4 8
0 I I I
10 —
20 |

Density (kg m3)
1000 1002

0 ' I
Zo/

w

Depth (m)

e

1004

Depth (m)
=
o
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13.

7

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

1 Density (kg m3)
1000 1002 1004

0 |

E

g

£ 10—

L

o
20 [

2. Temperature (°C)

—4 0

Depth (m)

3 Temperature (°C)

0 4

8
0 I I I
10 —
20 |

Density {kg m?3)
1000 1002 1004
0 \ T f

= A

Depth (m)

i

10 +—

Depth (m)

20 L

v
HAAE ¢ &Fhd &1 Affed Jersal @
TMEMSA (FHg STk & @9eT) W faeror
T & curar r g1 8% 3R W fAeT
A T FF-T7 FUT HAT 87

4
0 | 1 I

10 —

20 |

13.

N OB Oy 0

1 Sea level

Depth/ Elevation (km)

-8
-10 A

=12

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

t[zaﬁﬁrwwyfgwmaﬁa
FEAT g A B ’
2. gHg Tl <@’5q<@rgds$§n—<~rﬂw
" F REAT R 2 fR A S @ A ¥
TG STorEeR A o Y Tl F Pl BTheT
| F S FH AR ARRA s ¥ A g
aﬁ%m@m‘r@mm@ﬁq&
1;@'«3&@??@‘@?%@@%%

=

w

ed- oﬁ/ the distribution of surface area

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

N B O

0 F-d--I--bofeodcbof -
—2
-4
-8

-10 A

=)

- Sea level

Depth/ Elevation (km)

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

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

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

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

4. Distance from sea level to the
maximum depth is greater than that to the
maximum elevation
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14.

14.

15.

15,

16.

& Afaet & Tpfrt & 3w B o
AMAThR &, T TUH & HedReh A GE
& HedRe A F QP §l T3 IER
aeT Uk gd ¥ T Safe B qU A g
o FUAT H & PlaI-a1 FUA TET 87

1. 93 RIS & BIC § 47T S &9 &
2. 93 AT A BIE ¥ 27T AWF a7 g
3. gt AT A ga A 3MAdT H gl
4. DI AT & 93 @ 271 &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. I
2. The larger coconut contains twice the
liquid in the smaller one.
3. The coconuts contain equal volumes of
liquid. A
4. The smaller coconut contalns tvxfce the
liquid in the larger one.
¥
Th B FH ISR 18 x 24 §["3T TH FOY
PR TSell T =AdH HEAT fehcel gram
e & al w R o ese @ A

=T TFT ST TH? {
1.6 . 2 b4
3.8 d 4, 12
E
The dimensions;iofia floor are 18 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

A
et renel 7 grafdey S S aaeafa
T AT H g9 @), 37 drelat &
ASCT AT AEET S gy AT &, ST
FROT §

16.

F |

_.-'"

17.

17.

1. g8y (STel gefeqfd) gIoT & AT @l
Tels & Jel T Jgael & Aehell &

2. TSl Aol gAY (STeT JATUd) Tlell &
gol 3iiferaste 1 @se A gl

3. gy ST Sl gedfad Asfedl &

T waied 3R w7ET el
4. MY (STe eredfd) a1l JiSTede
gerd oisd &l /

{d

Why is there low fisipopulation 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.

L”W TR (FER) & AW T @

o1 Qe &1 39S Yehi & grEel @
0.4 mwerfFa &1 afevor gar &1 3fg g
TE F 100mFN gff W &, IR BT T F
Plel T AT 3T §, o 39 Y T IR &
qg‘aﬁaﬁrm‘r(a)ammqﬁ?r@

TET aTell FSAT (Ep) T T Jelolt G
17 E > 5
2. E,>>E,

3. =5, 9% 0 & fov &0 §
4. & T SRR ST JolelT o &
qTed e

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 ([ and that

from a handset held to your ear)s

1. E>E

2. E>EF

3. & = E, for communication to be
established

4. insufficient data even for a rough
comparison
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18.

18.

19.

Th Y god & U9 & ALY &g A 3HH
& 3 et & Al @it @ Sier
I §l R & gl orifed & qur s
& &Ahell T AT TdRA?

-1
2 2

4. 21 —1/4

2.

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

triangle? [

%

4
£

N ¢

A

1.2-1
2 2

2.

3.m—1/2 « 482m—1/4
"

T ORFEAfI | dnfas ?{na’r dr foave

mmﬁaﬁqfwmww

oEe & T 30 fidl @ ghs W 3 A

f?ﬂaﬁﬁw-wﬂﬁﬁéfrmam%lw

19.

g ¢ a8 Y 40 Adl Y s o #,
AR orar & & 3 A & At i awdar &

HqgH &1 3T & YR 9T Ardr @
[ e fRdely aarlr Sef?

1. 70 2. 150

3. 160 4. 100

r
To determine the number of parrots in a
sparse population, an ecologist captures
30 parrots and puts rings around their

20.

P,

ratio of the shaded area to the area of the/

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

e & dagd 5 A g RS @
a1 HE gl gE TREr e 3 W2
TRt ofa & @ AR e ] o Rr
HYAT 3787 & FATK o a1fd & Fordh gdia

gt &2
1. 1mm/s _ 12. 5mm/s
3. 6,mm/s ] ., 4. 10 mm/s

- l
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
otat}bns/s. The spring appears to be
?ﬁng parallel to its axis with a speed of

4L mm/s 2. 5mm/s
3.6 mm/s’ 4. 10 mm/s
!‘
HIT \PART 'B'

21.

21.

Téh Boled f:R2 > R, f(x,y) =xy ¥ IRATNT
gl #7 F v=(1,2)dWa=(a,a,) R*F ar
3G9 gl a W fHr v feem &7 -

Jasheletol §
1. ay + 2a, 2. a; + 2a4
3.%-}-(11 4.%+a2

A functionf: R? - R is defined by

f(x,y) =xy. Letv = (1,2) anda = (a4, a,)
be two elements oR?. The directional
derivative off in the direction ob atais:

1. aqy + 2a, 2.a,+2a4

a a
3.72+a1 4.71+a2
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22.

22.

23.

23.

24.

24.

2n-1
S e
1.4 2. 16
3.1 4.8
2n-1
rlll_rgon— Z j° equals
1.4 2.16
3.1 4.8

fR-RUWEERF F0O)=0 | T x & T
£ 0| < 581 57 58 freas T wga TR ¥
& £(1)

(5,6) H &l

[-5,5] & &I

(=0, -5) U (5,) # g

[—4,4] & &I

P wDdh e

f:R - R is such thaf (0) = 0 and
|Z—£ (x)| < 5for allx . We can conclude that

f()isin
1. (5,6). 1 _{
2 [=5,5]. Vi

3. (=90, =5) U (5, ). .

4. [-4,4].

&,

R* & T :sqaanqm Fi ;ﬁq—f[m R* FT

MR § 2
Bl—{(1000)(1100)(1110)(1111)}

B, = {(1,0,0,0), (1,?,0 0),(1,2,3,0),(1,2,3,4)}
B; = {(1,2,0,0),(0,0¢% 1), (2,1,0,0), (-5,5,0,0)}

1. B, @UTB,, T By AL

2. By, B, dATB; |
3. B, @ B;, W Blz Y |

4.94{3131

|

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

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

10

B; ={(1,2,0,0),(0,0,1,1),(2,1,0,0),(-5,5,0,0)}
1. B; andB, but notB;

2. B;, B, andB;

3. B; andB; but notB,

4. OnlyB,
25. A &
a b c { ’
D, =det (x y Z> aar J
p qr {
—X a —p\ _ y
D2=det(y —b q)ﬁ'l?—ﬂ'
A —C T
3. D;s—D, 4! 2D,=D,
]
g {
2 Let =
?‘{ ! /a b ¢
Dy = delt (x y z) and
/' \p q 7
‘ -x a -p
D, ffiet( y, b q > Then
_ \g&F —c T
1. Dy=D, 2. D,=2D,
3. D;=-D, 4. 2D,=D,
26. 3o Wo T & EEER T o
X = {(x,): x,,€{0,1}, neN} qAT
Y = {(x,)eX: dcaftend. IRIATT: gel n &
T x, =18}
ar

1. X I &, Y aRfAT
2. X 3e0f &, Y o g
3. X A0 &, Y A0 gl
4. X 3P0 §, Y 30T B

26. Consider the sets of sequences

X = {(x,): x,€{0,1},neN} and

Y = {(x,)€eX: x, = 1 for at most finitely many.}.
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.
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27 m(_i _; _2) 29. R¥ RTAH & Holell & et Tyt # @
' “\o -1 3 FIF-9T R T T AT FAfe §72
S = {fllim,_3 f(x) = 0}

1. UATcAS-ARad & Sz ={9|limg(x) = 1}
zgfmmﬁ%aaqgmwwﬁ%m S, = {h] lim h(x) 1 31fEeea ¥ }
|
3. HUTcHAS-ARTT &l 1. H S, "
4. 7 A HOTcAS-ARTT &, 7 UeilcHa® 2. HAS,. {
afPaa 3.5, dUS; , R S, el _rr" )
4. s DT afeer mq‘i%ﬁm el .

27. The matrix

3 -1 0 29. Which of the following sets of functions froR
<—1 2 —1> is toR is a vector space oveR?y
0 -1 3 S1 = {flim, 5 £ (x), = 0}

1. positive definite. A ! 1
2. non-negative definite but not positive /"{ %" {g |I9161_rgg € 5 1}
definite. £ si= {h}'lim h(x)exists}
3. negative definite. f - fx—>3
4. neither negative definite nor positive f 1.50nlys,
definite. 2_10

f}aysz
3.5 and53fbfut nots,

¥ .2 2 — (+2 2 ;
28. @ 1% fiR* > R, f(x,) = (% y* +sinx) 4. Arll the three are vector spaces

3 2T S ¥l A (x,y) W[ H A ¢ 4

s far arar % FOTART: - | |

1.(stxx 20) ‘41 30. Al & A UH nxm 3eFg B, ORI &W
y - gfafse +1,—1 ATOE difeh &Y T H S-Sk

2. (i; Coﬂx X T +1dUr UH-1 gl g7 g fcay Aerer
3 (Zy cos x £ F ahd & 5
“\2x 0 ' { 1. AFr &y <n—1

4_(2x 23’) - 2. A Fr FE =m

0 cosx '

‘4 3 nm
4. n—1<m
28. Letf:R? - R? be given by

L f(xy) = (x3,y? Esih x).
Then the derivative of at (x,y) is the linear 30. LetA be anmn x m matrix with each entry equal
transformation given by to +1,—1 or 0 such that every column has

2x 0 ' exactly one+1 and exactly one-1. We can

(cosx Zy) I conclude that

(Zx 0 ) 1. RankA<n-1
2y cosx 2. RankA =m
3 (Zyg' cos x) 3.n<m
"\2x ro 4. n—1<m
(Zx 2y )
0 cosx
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31.

31.

32.

32.

£ 2

sin 8
cos @

T

£ ). et o =2

—sin 8
g, W faart| ar 42015 59 §AR &
1. 4

2.1

( cos 1360
—sin136

4 (% o)

sin 139)
cos 136

Consider the matrix

sin 6

=(c059 sné

_sing ) wheref = i—’;
ThenA?°15 equals

1. A

2.1

( cos 1360
—sin136

4. (_01 é)

sin 139)
cos 1360

%

|
mﬁﬁ?]annmﬁ%ﬁ'l%?ﬁ:%,

Sraehr ash gfaftear 1§ aur Al _f& B &

00 J
(3n)x(3n)3ﬂ€a§%sﬁ§=<0 ] 0) a
A% 0 0
ﬁmm%lﬁmﬁraﬁf&’s‘:{

1. 2n

@ 3nk 1 "o

N

4.3

LetJ denote the matrix of orderx n with all
entries 1 and Iek be a(3n) x (3n) matrix

{ 0 0 J
gib%n byB:(O ] 0)

J 0 0
Then the rank o is

1. 2n

2.3n—-1

3.2

4.3

12

33.

33.

'}

f

34.

34.

A o AIFEAY §HAST A |z =3/2Fcd C &
S arATad fger F §1 a &1 98 A SHe fow

f( z+1 + a )d —
z2-3z+2 z-1 Z 3

c

Wk ¥

1 k
2 4,
Let C be the circldz| =.3/2 in the complex

plane that is oriented in the/counter clockwise
direction. The value af for which

nj‘( 5+1{+a)d_0
d\zz2_3z24277-1)% 7

(o
IS |'
181 J 2. —1
3.‘2 J 4. -2
ﬂ'lﬁéf |z|<ee>0‘3|TUT=FE)I?m=|'Iﬁ"E
qm?r%a’r
Zanzn.

qfear Srar gl a8 off g 9= W &

lim,o|f (2)| = o,

gH vy P g & &

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

2.8 N21% AT a_y #0du @t n > N
a?ﬁl'ﬂ'a_n=0?"|

3.9 n>1 % AT a_, =08l

4. @f n=>1% T a_, #0 gl

Let f be a holomorphic function dn< |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
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35.

35.

36.

36.

37.

13

l.a_;#0anda_, =0foralln>=2 37. Given a natural numbem >1 such that

2. a_y # 0 forsomeN > 1 anda_,, = 0 for (n—1!'=-1 (modn). We can conclude
aln>N that

3.a_,=0foraln>1 1. n = p* wherep is prime,k > 1.

4. a_, #0foralln>1 2. n = pq wherep and q are distinct primes.

3. n = pqr wherep, g, r are distinct primes.

Jofy 4. n = p wherep is a prime.

- 38. F, W, ST &l 3gyal &1 U IRAF &7 &,

;Z Wﬂ3x3ﬂmﬁ@rmwﬁ?
3fEgeor =T 1. 168. 2.384. ¥ °

i T 3. 2 g2 g

1.0 2. ©

3.1 4.2

38. What is the number of non-singulax 3
matrices oveff,, the finite field with two
elements? |
1.4168. L { 2. 384.

/,a's. P . 4, 3
/ i
B9. W & R" W G U& fagad @eead gl ar

The radius of convergence of the series

[
NB

S
Il
ey

ifo ) f ?lx,;;ecgwmﬁ%“uﬁa’lﬁaﬁw
3. 1 22 ‘ aRT e ST EFAT ¥, St G &
qoTd. 3ex g qeadr @t i der §
A & f A g gaT IS FaI §, Ty, 4 1. T |
gt zeC & AT g(z)¢0%|uﬁ|f&i)|§ 2. 3if®a: aRfaal
19(2)| &, ar g& sy Pehrera & p ¢ 3. 31T AU
1. @ zeC & AT f(2) #0. 4. gRFAT, IUENT AT IO @ FehdT B
2. fUH IR Fold gl
3. F(0) =0 . 39. Let G be an open set iR™ Two points
' ' d . x,y € G are said to be equivalent if they can
4.35 CeC & AT f(2)'= Co@) gl be joined by a continuous path completely lying
. inside G. Number of equivalence classes is
Suppsef andg.are entire functions and 1. only one.
g(z) # 0 forallz E'C. If |[f(2)| < |g(2)], then 2. at most finite.
1. f(2) # 0 for all z E c.\ 4. can be finite, countable or uncountable.
2. f is a constant function. . '
3. f(0)=0. 40. A TR S, n UdRl W HAUT HHE A

4. for.someC € C, 'lf(Z)=Cg(Z)- Afése aar &, dur A, @A HHGET @

A TE n> 1% R S ¢ A 3qEAg ¢l T d & wla-ar | 82
(n—i)}z—umodn)%,gﬂ 1. 08 T 9RTAT @Hg #7 3’ g, S

: fpdr h n>1 & fav s,
e & R n=1 S, @1 TH 3THHG

1. n=p" Sl p 3T 8, k> 1 e &
N P .pwc o 5 2. 33 n>1% QU R AT @75 4, 7
. = pq STeT p FAT q Fe=T 3137757 o s 3

3. n=pqr & p, q,r FeaT ST gl
4. n = p gl p Th AT gl
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3. 5 n=1 fov g7 IRMAT THqg 4, ¥
T HAETH gl

4. n>3 & fow g o IRMAT 379 T
S, T Ueh HAEThA A8 ol

40. Let S, denote the permutation group on
symbols andA4, be the subgroup of even
permutations. Which of the following is true?
1. There exists a finite group which is not a

subgroup of,, for anyn > 1.

2. Every finite group is a subgroup 4f for
somen > 1.

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

4. No finite abelian group is a quotientf
forn > 3.

41. A & (x(0), y(t)) ALAF. dF

dx

E:—X'Fty t
dy _ _
a - T ‘\d_-f

AT FHATYTT S &1 I (xl(t),y}_(}))ir-rm'
(2 (8), y2 () & T § T
D(t) = x1(t)y.(8) — xz(t)jﬁl(t) ?»;, ar % a9
A ¢ \

1. —20. . 2 10.
3. —. 4" 4. @
oy
41. Let(x(t),y(t)) satis’Py the system of ODEs

dx
E——x+ty

dy 1.
dt_?x y

If (3 (£), y1 (1)) and(x, (), 2 (1)) are two
squtjons and
d(t) =X @©)y2(t) — x2(D)y1(t)
dd. .
thenE is-equal to

1. -20. 2. 20.
3. —. 4. O.

42. A &F u(x, t) IRIAS aRAAT gaEam
ou  0%u
> = a5 x€(0,1), t>0
u(x,0) = sin(mx); x €[0,1]
u(0,t) =u(1,t)=0,t>0

T AT HLAT &, d u(x,%);x € (0,1),
39 A & .

1. e sin (mx). ™

2. e~ tsin(mx). F

3. sin (mx).

4. sin(n~x).

42. Letu(x,t) satisfy the initial boundary value
problem [
out d%u

5? ::533; X € (0,]5, t>0

4 u(x,0) = sin(mx); x €[0,1]

/w00 I='u(1,t) =0,t>0

[ Then forx € (0,1), u (x, %) is equal to
1
2. e

g{n (mx).
1

sin(mx).

3. sin (mx).

4. sin(nr™1x).

43. o dUT B F AW, dIfH
o = (3-30) 4 (143)
f T FfT HFEOT Vo % & &

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

43. The values ofr andg, such that

Xpe1 = AXp (3 — %) + Bx, (1 + ,%)

n

has & order convergence tfa, are

A WD PRE
QR K K R

Il Il Il
BDlROINO|R W
S w @M W]
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44, A ¢ WA FT § 46. FHE x iy Tho0 ¥
$00) = f() + [ sin(x — P de T, 1. 3fAREAR™F x>0, y < 0 &F AT
Fﬁd)sﬂﬁﬁ'{ﬂaﬁ'&% Z.a'éacﬁ-ﬁ'qx>0,y<03?ﬁﬂ?|
L ¢(x)=f(x)+f0(x_t)f(t)dt 3. W& x>0, y >0 & |
2. ¢(x)=f(x)—f(x—t)f(t)dt 4. ¥ x <0, y >0 & fov|
0
3. ¢p(x) =fx) —J- cos(x — t)f(t)dt 0% [
0 46. ThePDE x 24y 5i=0 s
4. () =f) —f sin(x — t)f (t)dt 1. hyperbolic forx > 0, y < 0. {
0 I
2. ellipticforx >0, y <lo.
44. Let¢ satisfy 3. hyperbolic forx > 0;"y > 0.
$(0) = F(x) _I_f sin(x — OB (¢) dt. 4. elliptic forx <0, y > 0. " _
Y g ' ;
Theng is givenby 47. ue A T G907 U aYUIRE aR W)
L 9@ = f@+ [ - 0f©de A et o o
Ox II."'r x—a(@'—sine),y=a(1+cose), 0<0<2m.
2. ¢ =f0 - [ G-of@de | St 3 3R B1 Q@ o e &
% ! (1 + c0s0)6? — mga(1 + cosb)
3. ¢(x) =f(x)— —[0 cos(x — t)f (t)dt 2(1 — co,se)ez —mga(l + cos8)
4. ¢(x) = f(x) — j sin(x — £)f(t)dt % . ma*(r= cose)e2 + mga(1 + cosB)
0 ( b 4. ma®(1 + cosB)6? — mga(1 — cos6)
45, aREET gfaee, L ¢ o - -
, , 47. A bead slides without friction on a frictionless
YD +ay' M) =1, y@)+By (2)=2 wire in the shape of a cycloid with equation
& Irehed aRAAT AT AT x=a(@ —sinf),y =a(l+cosh), 0<6 <
2.0 ’ — - 31?\1%?&5 21.
Xy' -2y +2y =0, a;r;:w \ & g Then the Lagrangian function is
afe { 1. ma?(1 + cosB)6? — mga(1 + cos)
1. a=-1, B =2. 201 _ 2 _
2 a=-1 f=2 2. ma-(1 cose)? mga(l + cosB)
3. a=-2 B=2 3. ma?(1 — cos0)6? + mga(1 + cos0)
i F \ .
4. a=-3, B= g f 4. ma®(1 + cos0)6? — mga(1l — cosB)

45. The boundary value problem
x%y" =2xy' + 2y =0, subject to the boundary 48. Ifg

conditions fz ; 2
= +2 "+ d , 1)=1

YOt ay'(D) = 1 y(2) +By'(2) =2 =] 0%+ 2y +yDdx, y(1)
has a unlque solution if JUT y(2) WS &, WA ¥
1.« —-—1 ‘B = 2. 1. ex 1,

r 2 €x+1.
2= _1, IB — 3. el—x
3. a = —2’ B = 2. 4 o-
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48. If Y=a+pPx+e, B & TRcowh _f[% g &
. L B o, B & TIATH T IHehoreh gl ARG 3fiepsi I
y]=f1(y +2yy" +y9)dx, y(1) =1 N N AN
andy(2) is arbitrary then the extremal is 1. @ See, ‘RT:,T B e
1. e* 1, 2. e**L, 2. feea, W a e
3. el7% 4, e™*71, 3. aauUr p, Al e
4. &, B#H IS & g dgem| i

50. (x1;Y1):(x2;}’2):"‘;(anYn) are d#“é on X-

cultivable land in a Tstrict and Ysthe area

49. E(X)> 0% A1 % T Iqeios W X & 9T, actually under cultivation, both measured in
R R oy square feet. Lew,f be the least squares
T OTE p AN € p= E conn estimates ofy, 8 in the modelY = a + fx + ¢,
STET 02, X & YEOT gl A & X, X, -+, X, where ¢ is thg random error. If the data are
UF GRS GATe fEer Ae 2 & oad converted to squarq meters, then
. . i, change but will not.
37T FI=ROT qOTH p ¥, § Ued F@AT T /:" @ may ge byt

) 2. 8 may change but will not.
el W Aer S & B Hep<s w0 g both@ andf may change.

Hi:p>5 @ 9O&0T gl EHIeIdl  3fedrd Neithera nor 8 will change.
51. ‘v‘ﬂl

qETT 30 YR & H, P ITAHR A

1. 3 (X, —2)2>C gl f‘éF TERIT ¥ UH-9Y Jeovor &

gfoTd. &, @ aagt & et & e v

2. g XX, —2)*<C &l ?‘a aimﬂ‘r«r 0% (A 5 T3l detor gaT Fd §)I
3, gfy WD ooy < qi ar AT F- et gfdedis & AT, Areay
Xz ¥ & FARIAT F e F v,
4. af 5(_’;_‘;)2 <C & - 1. 3RIEFd AThRr & faRa 7@ o ar
. FHT|
49. For a random variabl&¢ with E(X) > 0, the 2. IR &
coefficient of variationp is defined ap = % 3. 0§l
where o2 is the' variance of X. Suppose 4. 1%l

X1, X5+, X, are independent samples from a
normal populatlon Wlth mean 2 and unknown 51. Suppose in a one-way analysis of variance

coefficient of variat onp;, It is desired to test model, the sum of squares of all the group
Hy:p <5 againstf;:p > 5. The likelihood means is 0 (Assume that all the observations are
ratio test is of the forrrRejectH0 if not same). Then the value of the usBaltest
1. 2(X;—2)*>cC., statistic for testing the equality of means
5 : ) | 1. cannot be determined from the above
LXK -2 <C information.
Jx;—X%)2 2. is undefined.
S 3. is 0.
. 4. is 1.
4. 2();—‘_;3— <C.
50. (1), Gz ), o, (i ) 32 &, Xo-oea sgfy 52 & S B FF 1H 27900 I Fo 40 I
quT v-areafiEa: H & T 8, At ad g s 2# 4@ G qw 280 W
e # Afta, 5w w 7= &% 4 f wfoww Irefosehd: Teh AT T ST & T I I

0 @ UH dig Aefeownd: To S gl I
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52.

53.

53.

54.

54,

17

g el fAderar g, ar T Far Wilhdr §
f& o 191 T2
1.

WIN N|=
AR 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

probability that no customer arrived before
10:30 am?

P
i

and a ball is chosen randomly from the selected 55. & F X, X,, -, X, T AR5 qﬁérﬁ, g,

box. If the ball turns out to be red, what is the
probability that Box 1 had been selected?

1. 2.

WIN NIk
AlRr Wlkr

3. 4.

fraY off ar g3t AT B & v [FT

S Eefed Belel f(x) = 3%l 1y (x), T8I

lon@ = ! “E;;Jgo' O

foeprer I B : .
Y= min{Xl,Xz,‘i--,Xn%. F AT Oefcd Helel
g FI1 82

el 3 S g W 2 i il N
1. P2(ANBC) + P2(ANB) + P*(AS) > ; [ 2P0y len®):
2. P2(ANBC) + P*(ANB) + P*(A%) = ; 3. y?@ =1 =y)" Loy
3. P2(ANBS) + P2(ANB) + P2(A°) = 1 4. gdly) = 3ny?(1 — y*H™ 1 151, (»).
4. P(ANB) + P2(ANB) + P2(A°) < " -4
. 55. Suppos&;,X,,--, X, is a random sample from

For any two events A and B, Which,gf thé
following relations always holds? ¢

1. P2(A N B) + P2(A N B) + P2(A% >
2. P2(ANB%) + P?2(ANB) + P?(A%) =
3. P2(AN B®) + P?(AN'B) + P?(A%)
4. P2(ANBS) +P2(ANB) +RAA) <
A R T g, W OAEF, A 4 9w

WIR R WlRrW|FR

TR JETHA A B

Tl 9Td: 10:OOE|GVT"iQ 3 gl afe gg fear
w%ﬁ:q&vuﬁa{@;:mnowm%,

ar s@dhr wi¥sar #ar § fF wid: 10:30F

maﬂémwﬁrﬂﬁ?
1. 2 2. e7?
1
3.%5, 4, =12
k|

r
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

a distribution with probability density

functionf (x) = 3x%I(g1y(x), where

1 ifze(0,1)
I = )
CRY (2) {O otherwise

What is the probability density functigr(y) of
Y = min{Xl,Xz, o ,Xn}?

1. g() = 3ny3n_1 I(0,1)(}’)-
2.9g0)=1-1=y*" lon»).
3.90) =1 —=y)" IO

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

56. X;,X,, -, X, TIAId: Ud FIYHAGIT: dfed

N(6,1) ATETeDH X 8, S8 6 AT qulieh AT

o g, 3T 0e{--,—2,-1,0,1,2,-} | T A
q HlI-AT 0 FT FfRdH FHITAAT 3Teholdh g2
1. X

2. quiter St X & fadea# &l

3. X T quiidh $T (3T quiieh < X)I

4. (Xy,X,, -, X,) 1 ATCTST|
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56.

57.

57.

58.

Xy, X,,++, X, are independent and identically

distributedN (8, 1) random variables, whef

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

Which of the following is the maximum

likelihood estimator 06?

1.X

2. Integer closest t%

3. Integer part of, (Largest integeg X)

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

AT (X, Xy, X,) Th TefTos a@fer §,
AT p U UA-ARETT aREur gy T

& WY o UUH HEY °UTHh H AUNH Al

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

1. Y & g3 fRIeIfOs A= F1 afeer gl

2. Y & FgeAdH A0S AT & A
3ifFrcretor @feer gl

3. ¥ & 3Taad AfFeIor AT F I d
3ifFrcretor @feer g

18

3.e5 4+ (1-e

4. eH+(1-e

58. Consider an M/M/1 Queue with arrival rate
and service raten with p> A. What is the
probability that no customer exned the system

before time 5? i
e~54_)e~5H

1. &
pu—2 {
2. e —g75H

3.e+(1-

4, e‘f“ +(1 —;:' e_Sﬂ.)s_;
ﬁmrn-wwwmﬁﬁqﬁaﬁ(
[ GAENE F) JAT N(27) BT IR
@ﬁmmm%lsﬂﬁmmw
& gt gAfe s ufdee & anfAer §
W S8 THRE gHES ufaed F fEer 4G §2

. -1)
4. 7' & el HTHALTOT AT T Frer §1N L 1. nN_11)
-.,“' f n(-N—n)
Let (Xy, X, -, X,) be a randon} vector with CN(V-D)
mean u and a positive defini ite dispersion g (-DW-n+1)
~ N(N-1)
matrix . Then the coefficient vector 4
N

(ll, Iy, lp) of the first principal component
i

Zle is ' {
i=
1.

the vector ofia iLthe eigenvaluesf

I\)

eigenvalue op.. -

3. the eigenvector orrespondlng to the largest

eigenvalue of..

4. the vector of allithe eigenvaluesZ)Tl.
I

3T aIfd A Y @ar afd y, p>21 & 4y,
%U%HM/M/larcm W | 97T 5 F ggot
aﬂéaﬁ-mﬁﬁmaﬁw,mw
GRASdT 87

e~ 5A_pe—5H

u-2

2. e S — 75k

. the eigenvector porrespondmg to the smallest

59. A simple random sample (without replacement)
of sizen is drawn from a finite population of
sizeN(=> 7). What is the probability that thé'4
population unit is included in the sample but the
6" population unit is not included in the

sample?
n(n-1) n(N-n)
" N(N-1) " N(N-1)
(n-1)(N-n+1) n
m=ANnr2) 4.2
N(N-1) N

60. (v,b,7,k ) TH HJfeld HYUT TS b
(BIBD) & #HIi& radl g1 e (v, b, k) &
¥ HIF-GT BIBD & WA & Thd 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 1) = (35,35,17,17,9)
4. (v,b,1r,k,A) = (16,24,9,6,3)
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60. (v,b,r,k,A) are the standard parameters of a 62. Let

balanced incomplete block desigtBIBD). o _ { _ . _ }
Which of the following (v,b,r,k, 1) can be 7 =187 @it aeCosupla] = llalle <
parameters of BIBD? . [ _ , A2
BT ) = (44.33.9,12,3)  ={a= (@)t weC: (Y lal?) = llall, < oo
2. (v,b,1,k,4) = (17,45,8,3,1) Define a maf’ : £ —» £2 as

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

_ a; as
ra={a, %%, .}

Which of the following statemenis true?

1. T is a continuous linear map *
2. T mapsf® onto+? i

W \PART 'C' 3. T~ 1 exists and is continuous

4. T is uniformly contindous

63. A & A= [a;] TH nxnw%mﬁ?

W ij & QA af wF e & A
61. AW & f,(x) = (0", xe[0,1]. dF T /‘(;)BI;T B = [bijlczgi(i%z ICH;T 3T
& T & F SI9-9 Tt &l / |.34|°?3|j  det € 3¥ oo
1. f, % w R HHEE S a7 sfeac [ l Wgoa" T ¥ T wUr F F A

gl [ 2]

: . detA=1%, a detB=1 gl
2. f, #I e JTAART 3UTThA |
fo 31 S T T T E b; & U qulish gl & T detA T

o

3. f, G947 fger AR g ¢ == )
) c['mia: ed gfaeer § |
4. f, FT SH-8h er: IfAA IuTThe, & | il
Ju BT T °£. & 3. BE#RI Us quiieh 3Megg B
61. Let f,(x) = (—x)", xe[0,1]. Then' decide 4. & by & T ik @ & T wh
which of the following are true. ¥ 3MTeTF Ufaey ¥ detd € {~1,+1} &

1. there exists a pointwise conVergent
subsequence ¢f.

2. f, has no pointwise convergent subsequence.

3. f,, converges pointwise everywhere.

4. f, has exactly one pointwise convergent

63. LetA = [a;;] be ann x n matrix such that;;
is an integer for alli.j. Let AB =1 with
B = [b;;] (wherel is the identity matrix). For a

subsequence. | square matrxC, detC denotes its determinant.
Which of the following statements is true?
! o 1. IfdetA = 1 thendetB = 1.
62. Ll S 2. A sufficient condition for eachy; to be an
£7 = {6_1 = ()1 ade. suplai| = llalle < 00} integer is thatlet 4 is an integer.
| - 3. B is always an integer matrix.
1/2 4. A necessary condition for eab}j to be an
2 = {Q = (ak)kzl :aeC: (Zlaklz) = ||C_l||2 < Oo} integer isdetA € {_1'+1}_
I
E"ﬂ? JIIIIEIiEIEI T: 4% > £2 3 50 TGN RN 64. ®eld  f(x) = sin(x) sin(i),xe(o,l) & T
g = {35 et # & Fad 7@ 8
Gr=zt a:a*;ﬁ H ¥ Pia-ar ger g7
. 1 lim f(x) = Im f(x)
1. T & Had @« ART g pory %0
2. ¢2 A {’ZWTW:.WFI%HWT%I 2. lim f(x) < Tm f(x)
3. T-1 & 3fccd § auUT a8 Fad ¥l %0 0

4. T UHEHATTT: Tdd gl
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64. Which of the following are true for the function

f(x) = sin(x) sin G) ,x€(0,1)?

20

lim f(x) = d
- Z ((x + n)n)

Im £ (x) = 0

66. A f& A UH nxn FAOT ITYE B,
gredfae gfafseat & @y A &6 B=47, 4
& aRad & fAfdse sxar 81 @, smeggh &

1. lim f(x) = 11mf(x) q P-4 GATcHS-ATTT g2 !
=0 1. A+B 2. A 14 Bl
3. 4B 4. ABA _f"
2. lim f(x) < llmf(x) #
x=0 66. Let A be an xn non—silﬂgular matrix with real
3. lim f(x) = 1 entries. LetB = AT denote the transpose 4f
C 50 Which of the following matrlces are positive
definite? ; ;
4. Iimf(x)= 0 1.A4¢B § ( 2. A7t + B
x>0 /‘{3. AB 4. ABA
65. 9T o foF x e (—m,m) & foT e A &

67. mﬁr%'se(om T W T F A

Fia-adY Ao vegaET IfAIRT 8y &7

/ &= FI'éT gl
x| 1.'WmeN, 3neNs.t. s>m/n
e 2. vﬁgl\l, 3neNs.t. s<m/n
3. eN, ?,-h eNs.t. s=m/n
4, VméN] 2neNs.t. s=m+n

[

L
Z sin(xn) 2 I { 67. Let's €(0,1). Then decide which of the
i

HMS

Lo \ following are true.

¥ 1. vmeN, 3neNs.t. s>m/n
LN 2. YmeN, 3neNs.t. s<m/n
Z (H) 3. ¥vmeN, 3neNs.t. s=m/n
4. VmeN, 2neNs.t. s=m+n

[y
&

n=

°° { 68. A f& W, W, W,, R & di et
* Z((x+7r)n) ugAfsear § drfes g w; & faAT 9 81 A
4 BHwW=w, nw,nw, & at g7 T8 Tray
65. Find out which of the following series converge 9T g o §
uniformly forax € (= ). | 1 5 3aeas @ ¥ B RO B U SR
had e—nlxl I w Em
1. z 3 ' 2. dimW <8
o= n | 3. dimw >7
'. 4, dimW < 3
2. d Sm(;m) 68. LetW,, W,, W; be three distinct subspacesRi°
- " such that each; has dimension 9. LetV =
W, n W, nW;. Then we can conclude that
e 1. W may not be a subspaceRf’
3, Z(E) 2. dimW <8
n=1 3.dimW =7
4. dimW < 3
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69.

69.

70.

70.

71.

71.

21

Ao fh A U areqides HAAT 3egg gl o 200
W%WWQ@W%% flx) = ZFX[Q%]()C)’ xe[0,1].
1. A% HfAeefoe A&t & o= 8 =t

2. A% gl 3Werei@e A aeafas § Thenf(x) is

3. Ifg A1 HR¥AcT &, aF A~ ! aEdidsd 1. Riemann integrable d0,1].

2. Lebesgue integrable ¢01].
3. is a continuous function ¢A,1].
4. is a monotone function ¢a,1]f

dur gAfAT g
4. AFT $H ¥ &H Teh 9 FTAAI0F AT gl

. . F
LetA be a real symmetric matrix. Then we can 72. R2WR U Weld f(x,y) & e W .

conclude that ) ¥
1. A does not have 0 as an eigenvalue SECEER '

2. All eigenvalues ofl are real o 5 _

3. If A71 exists, them~! is real and symmetric 3oy = x5, Sy) = yi

4. A has at least one positive eigenvalue ar r -

N L { C e
aT F B e veret § & FF-Y, 0,1) W /‘.{; i:ﬁ:m f};%ﬁmﬁiﬁlﬁ e

ThgHAT: dd gl

1. f(x) = e* [ 3 fe Iﬁqﬁr f&em (1,1) & gATR da9F T
2. f(x) = «x [ ﬁ%-m gl
3. f) =tan(7) 4.1‘ P RFp-3adae aa7 ey o e

4. f(x) = sin(x) T &1 4

Decide which of the following functions ar,ek

i ) .
uniformly continuous or0, 1). 72. A fLrnctlonf(x, y) onRR“ has the following

; ;Exg Z oox ‘-.1" qi partial derivatives
. X)= X i oF o, oF 3 5
3. f(x):tan(%) il a(x'}’)—x ) E(X;Y)— y .
4. f(x) = sin(x) Then
o ’ 1. f has directional derivatives in all directions
A fF y,(x) 39 BT @Al ﬁrﬁv{ T & S everywhere.
I xeA§ o 1, Y1 3=TAT 0% 2. f has a derivative at all points.
) 3. f has directional derivative only along the
200 "4 direction(1,1) everywhere.
fx) = ZLX n 1), xe[0,1]. 4. f does not have directional derivatives in
f n=1"6 [0:200] \ any direction everywhere.
W faEr| & [01] T f(x) 73. A BB R R dy,d, W g
N e i )i| L dx( )(i |2)1/2
x,Y) = Xi — Vil xX,Y) = Xi —Yi
2. O GAGEAR ' & ’ <
3. TH HAd Feled ¢ T R A # A Sl R W)
4. @ THfeST Helel gl o g0 B
f . o 1. d(x,y) = ~a&n*td2@y)
Let y,(x) denote the function which is 1xEA : V) = T a e+ da(ey)

and 0 otherwise. Consider 2. d(x,y) = dy(xy) — dy(x,y)

3- d(x,}’) = dl(x!y) + d2(x!y)
4. d(x,y) = e™d(x,y) + e "dy(x,y)
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73.

74.

74.

75.

75.

A Jan| = (Bl T

22

Letd,,d, be the following metrics oR™.

1/2
dl(xy)—Zm il dz(xy)—(Zm yl|2) .

Then deC|de which of the following is a metric
onR™.

1. d(x,y) — di(xy)+ da(xy)

1+d, (x,y)+ dy (x,y)
2.d(x,y) = di(x,y) —dy(x,y)
3.d(x,y) = di(x,y) + dy(x,y)

4. d(x,y) = e"d;(x,y) + e "dy(x,y)

AW {6 A, R? &7 oot sqadeT &

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

ar

ATEg gl

ATEd gl

A9T-gefad gl

AdREg gl

i

PO DD PR

Let A be the following subset @®?: A
A= {(x,y):(x+1*+y2<1} U g
{(x,y):y=xsin%,x>0}. X 4
Then

1. A is connected
2. Ais compact

3. Ais path connected

4. A is bounded { (

Ao R A= ]| R o, g,
Ana:armm&‘mmaﬁﬁﬁwm%

1.3\@n—>oo,an—>I !

2. 5 n > o, ﬁn—;O

3. I n @F & ar B, o ¥
4.21?n%q3?%' B ®OT Bl

LetA = H (1)] and leta,, andg,, denote the

two eigenvalues o™ such thata,,| > |5,
Then

1. a, > oasn —» o

2.5, 0asn - oo

3. B, is positive if n is even.

4. B, is negative ifn is odd.

77, a'g?j

76. AW f& M, @l aredids  nxn 3Meggr #
gfewr @afSe &1 fAfdse #=ar &1 M, & @
3UEATd A ¥ ¥ W R Fl-d Ew
3qwAEr g

1.V, = {AeM, : Agehaoiad}
2. V, = {AeM,, : det(A) = 0}
3. V3 = {AeM, : 3G (4) = 0}

4.V, = {BA: AeM,}, &I M,, & BlvF frra
N ¢ { s
76. LetM,, denote the vector space of alk n real

matrices. Among the following subsets Mf,
decide which are linear subspaces.

1 V1 = {AeM,, : ' Ais nonsingular}
2 = {AeM, : det(4) = 0}
V3 = {AeM,, : trace (A) = 0}
/‘(4 V, = {BA AeM,,}, whereB is some fixed
i

matrix in M,,.
I
§

P @7 Q SgcshAUMY 37Tcyg ¢ dlich

—QP % ar 59 I8 sy Perer oa
%ﬁ; .-"

-

1. Tf(P) = Tr(Q) =
2. Tr(P)=Tr(Q)=1
3. Tr(P) = -Tr(Q)
4. Tr(P) # Tr(Q)

77. If P and Q are invertible matrices such that

PQ = —QP, then we can conclude that
2.Tr(P) = Tr(Q) = 1

3. Tr(P) = —-Tr(Q)

4. Tr(P) #= Tr(Q)

78. A fF nud R g g >7. 74 &
A=[a;]Th nxn 3G 8, a;;4, = 17
i=12,..,n—1% T AT a,, = 1. A &
a; = 0\ 37 arell (i,j) & fow| ar g
fashy forer T &

1. A% A0 AT H T 151

2. A% fHaIOF AT H Th -1

3. A®T HA-O-HH Teh ATHcI&IOh Al g
fSrerehT Sghell > 2 &l

4. AHT S IEATAH A0S AT TG g
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78.

Letn be an odd number 7. LetA = [a;;] be

ann X n matrix witha;;,, = 1 foralli =

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

the other pairgi, j). Then we can concludeah

1. A has 1 as an eigenvalue.

2. A has—1 as an eigenvalue.

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

4. A has no real eigenvalues.

79.

79.

80.

S

P(2) = (25: anz”> (Zg: bnzn>
n=0 n=0

TG, a,, bpeRVn, a5 # 0,bg # 0 &1 @ qgeher
FFd H@ F P gu g sy e §
& P(2)

1. % 7 ¥ FA a JEdas A 8 o1
2. % 14FFA 7qF E W |
3. 1 N aredfad g A F Y,
4. % 12\FFAY 7 Bl -

Consider the polynomial
g

) ey

n=0 n=0

counting roots with multiplicity we can
conclude thaP(z) has

at least two real roots.

2. 14 complex roots.

3. noreal roots. |

4. 1? complex roots.

wherea,, b,eR Vn,c}qt 0,bg # 0. Then

=

A R CR D T faga sis afsherr g1 A

fF g:D $'D RS &, g(0) = 0, F2T A
_(9(@)/z, zeD,z+0

R h(z) = { pss 7

T dual # F Hla-T TE 82

23

f

80.

81.

1. D & h greltHAThes &
2. h(D) c D.

3. 1g'(0)] > 1.

4. |g(1/2)| < 1/2.

LetD be the open unit disc i Letg: D - D
be holomorphic,g(0) = 0, and

g(2)/z, zeD,z#0
eth@) = {700x P g8
Which of the following statements are true?
1. h is holomorphic irD. .;f'r
2. h(D) c D. -
3. 19'(0)] > 1. '

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

A & F(2), j(l—Tz)s'l; T AT Sy arel U

/“aﬁa@fw%la’r
F i

81.

82.

1! z = 0 faETd 3Ads &l

2..61' kéz?ﬁl‘ﬂ', z = 2mik WWW%I

3.%7 ez\{0} & O, z = kn T W
%ﬁ%u

4. z =% 2ni TF Feiad Bl

f

Let f(z) be the meromorphic function given by
——~ . Then
(1-e?) sinz

1. z=0 is apole of order 2.

2. for everykez, z = 2mik is a simple pole.
3. for everykez\{0},z = kr is a simple pole.
4. z =+ 2mi is a pole.

A fh RUS IRMAT IR FA@AT

Tord, ACHHAS Iadd & |y gl o &

HYAT H F FlA-F TaRTehc: TET 872

1. R #I$ 8 YA 37ada, o1 dl Teheh §
AT YT & AT B

2. I5 §HT § T R U YA Hagd &l
HdcT &, S o oY Teheh & o 1 T T
o B

3. R#I g 3Ty IUieliaell 3fass &l

4. IE RFT HIS YT HT ASTH g1 ¢ al R
fonell oY T 3UHAE &1 °T Th AT
o &l
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82.

83.

83.

84.
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Let R be a finite non-zero commutative ring
with unity. Then which of the following
statements are necessarily true?

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

a zero divisor.

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

3. Every prime ideal of R is maximal.

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

A & R v HAREAT gog § dwq5s
TG & WA, TA R[x] TF R H TH TgIa
gorg gl fedl R f =30 pa,x" & T
aRAMAT A & w(f) & dTGeadmr n, dife
a, #0 3R w(0) =4co. A 7T FUAT 7 &
HlT-AT/A TET g/e?

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

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

3. w(f +9) = min (w(f), w(9)), if w(f) # w(g).
4. If& R U quiies wid &, 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 anon zerg = YN_;a,x", define
be thesmallestn such thati,, # 0. Also
w(0) = +o0. Then which of the*following
statements is/are true?
1. w(f + g) = min (0(f), w(9))-
2. o(fgzo(f)+wl@t
3. w(f + ) = min(w(f), w(g)),
if w(f) # w(g).

4. w(fg) = w(f) x w(g), if R is an integral
domain.

) to

ey (X,d)wqf’iam%la’r

1. X® Us Taeo fagd aeeayd G d@9d
A HT Uh JUEAT FFACE §

2. afg X oG & @ X # vw weo fga
Hgmc,ﬁagragaﬁa:rwm;hu
ATFFT 61 8 HeheT|

3. A I X 06T §, X # U wEeo faqd
T G, Hgd FHTIAl T Ueh 0T
qfFae gl

4. ATF A X TAIT: Hed &, X & T
TIeo fagd @O G, Hdd THTUA H
U 0T GiEdAdT ¢l

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

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

2. An arbitrary open sét in X cannot be
countable union of closed setsKifis
connected. £ »

3. An arbitrary open seg.in X is a countable
union of closed sets bnly Xf is countable.

4. An arbitrary open seff in X is a countable
union of closed sets only X is locally

compact.
¥

4

85, 4Tt !
S={(x,peR?| —1<x<1dU —-1<y <1}
,-’r e ﬁ?I-IT =5\(0,0), S & fader e g

& % g 9 I WA § AN %

Hﬁ?gwww%‘l T3 T RAepodt Y

T

1. £i% gfafes A Feg g a@fRul

2. f & gfafss # dgg g R

3. 0 fohelt Y Iad BT fI ST RIS &
Teh Hold Wolel oo [aEgd fahar ST FeveTl &

4. I ST RIP & UH Hdd Bl db Ifg
f @ faEga fRar o @&ar § & f &1 gfafde
afteg &

85. Let
S={(xy)eR?’|—-1<x<1land —1<y<1}
LetT = 5\(0,0), the set obtained by removing
the origin froms.
Let f be a continuous function frofto R.
Choose all correct options.

1. Image off must be connected.

2. Image off must be compact.

3. Any such continuous functighcan be
extended to a continuous function frého R.

4. If f can be extended to a continuous function
from S to R then the image of is bounded.
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86.

87.

87.
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IEUG 3. _The qu_otient group G/H is well-defined and
> is Abelian.
N 4. The quotient group G/H is well defined and
P(z) = z a,z", 1< N< o, a,eR\{0} is isomorphic to the group @fx 2 diagonal
n=1 matrices (overR) with determinant 1.
WRREAAR A D={weC|w <1} & @
1. P(D) € R 88. A foF ¢ afFFsr w3t &1 &7 § Jur ¢,
2. P(D) faga B UI & 3eT YA WIFAN TEa13f] & FHE|
3 P(D) T &1 A e ¥ Fd wE
4. (D) TReg &l 1. ¢ 9w Bl { s

2. ¢ & g INFAT 3TAHE I &l ¢
3. ¢ & URMATE: F$ IRMAT 398 &
4. C" & & 3T 3HAAE AGhH &l

Consider the polynomial

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

n=1

88. Let G be the field qf complex numbers afiti

be the group of non zero complex numbers
under multiplication. Then which of the
following are true?

1. C" islcyclic .

Z.fve'ry finite subgroup d* is cyclic.

3. IC*jhas finitely many finite subgroups.

4. BEvery proper subgroup 6f is cyclic.

Then, withD = {w € C: |w| < 1}

1. P(D) S R 4
2. P(D) is open '
3. P(D) is closed I
4, P(ID) is bounded

R 2 x 2 GcshdA0N 3Tl & THE & foest —-
STEe W faar| VL 80 T wuel B @ Fd smavaEa: @ &2
6={(® Yandem a=1} X J 1. 2] O e T st d
1 b J 2. Z[x,y]/(y +1) T HERNT oGS
H={(, 7):beR}. .- g 21
T et F & Pla-a F@E §2 3. I R UF ALY IUSTEe Fid §, T p
1. HTeTg IO & e GEF THg T ¥ W*’Lfamymﬂmm,%fﬁf?/p*
2. G & TH THARY TEHE H § | Qﬁﬁm:agaymmﬁl
3-WW§9/HWH@H%‘HHTW%| 4.QﬁRW§@W‘Wg,ﬁRW
4-WW§Gm§qﬁH@H§HW(RW aﬂéaﬁmﬁ@1aaﬁw%,agﬁ»—{
/RO 1% @, g x 2 ot ey & U LT ITEe 91§
HE F WA oA ¢ 89. Which of the following statements are true?
. _ 1. Z[x] is a principal ideal domain.
Consider the following subsets of the group of 2. 7[x,y]/{y + 1) is a unique factorization
2 x 2'non-singular matrices ove. domain.

3. If R is a principal ideal domain amds a
non-zero prime ideal, the®/p has finitely
1 b many prime ideals
H = {(0 r 1) b€ R}- 4. If Ris a principal ideal domain, then any
Which of the following statements are correct? isdu;);; r:jgofnﬂ;ir? ontaining 1 is again a principal
1. G forms a group under matrix multiplication.
2. His a normal subgroup of G.

G='{(g Z):a,b,deR, ad = 1}
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90. & % F, Uk uRMAT &7 § urd 20 a 3. strong minimum
fre P @ A R & 4. strong maximum
1. Fp[x] & A1 aRfAT: 9ga rergaoia 92. A & x:[0,37] - R EL.37.4.
3aIq &l x"(t) + et*x(t) = 0, t € [0,37] FT Th Q]\FflT-R' gol
2. F,[x] T ©1 2T Eh-8lch Teh TTgHIoNY &1 A WEERT (e [0,3n]: x(6) = 0} H¥
IS & UTAHI AT §
3. F, WX F,[x]/{(x? + 1) Ter IRfAT faam afeer 1 1% gae ©
A 7l 2. 2 @ 3RF T gAT /
4. Fy[x] & o1 5& s o rergaonz 3. 2 & AT g 2
Sg9e, F, & el off ot dqaar # 4. 39 3 o1 wA | H

e AT @ ¥ .
92. Letx:[0,37] = R be a nonzero solution of the ODE
90. LetIF, be the finite field of order 2. Then - ;

3
which of the following statements are true? x" ()t et x(8) = 0, for ¢ € [0,37].
1. F,[x] has only finitely many irreducible /:"Then the cardinality of the set
elements. y
2. F,[x] has exactly one irreducible polynomial /(€ [0, 3”] x(t) = 0} is
of degree 2. I . equ,al tol
3. F,[x]/(x? + 1) is a finite dimensional 2.)gr ter than or equal to 2
vector space ovdr,. 3 ual to 2
4. Any irreducible polynomial irfF,[x] of 4. greater than or equal to 3
degree 5 has distinct roots in any alg bralc -
closure ofF. e* A p—
A Y =f(®), y©0) =acRk

-
78 N T T

HIT-T AT T 87
1. T Hdd Held f:R — R T2 aeR &7

91.%1;@1 g1 - 3edca & aifeh IRIFT THE F1 FS g

y]:j(y’2+x2)dx { o%%&ﬁaﬁmﬁaﬁm
' 2. 99 f foafice @dd 8, & aeR & AT
a%Ty—Zx—l“%y(O) —1a y() =1, TATIT & Th AT g ¢l
g & P 3. 99 f & R Had deholeld §, S
Lgézrm:rm%l f \ IRfRE A GEE § v Hfeac &
2. giet 3TaaA § 3T AT R B
3. U FAdH gl | 4. J9 fUREE § dAT TAd 3Ghead &,
4. gael ITIAH &1 | SRIFT TGALT & FTdg T 3T
AR R B

|
91. The ’fupctional

P s | 5 93. Consider the initial value problem
= | +x%)dx
o y'(®) = f(y(®), y(0)=a eR where
wherey(0) = —1 andy(1) =1on y =2x — 1, f:R->R.

has
1. weak minimum
2. weak maximum

Which of the following statements are
necessarily true?
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1. There exists a continuous function
f:R - R andaeR 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 whenf is Lipschitz continuous.

3. Whenf is twice continuously differentiable,
the maximal interval of existence foreth
above initial value problem R.

4. The maximal interval of existence for the
above problem i® whenf is bounded and
continuously differentiable.

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

dx dy

E=—x+y, =) x(0) = y(0) = 1.
HT AT HIAT g dF x(t) 9 TAT g
1. e '+t y(t)
2. y(t)
3.ef(1+1)
4. —y(t) f

Let (x(t), y(t)) satisfy fort > 0

T=—x+y, Z=-y, x(0)=y0)%4q
Thenx(t) is equal to - q-{

lLe b+t y() ¥

2. y(t) -
3.e7t(1+1)

4. —y(t) .

-

{
u(x,t) & AT a@r FHEOT 91| @9

62

™ axz =0, -(xdf) € Rx (0,0)

u(x 0) f(x), xeR

'} (xO):P(x') xeR

AT fr SRS TEET # & u, L, f = £ d
g=g5 i=12 % T @ f:R-R @
g R->RET I (2 Faled § ST & xe[-1,1]
BT AW =) T g, = g,00 F
TN e & e Fwue § ¥
HTETHA: T &2

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

3w (515) = w (53)

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

95.

/‘(4111

96

96.

97.

Consider the wave equation fofx, t)

0%u
at?

%u _

i 0,(x,t) e R x (0,00)\
u(x,0)=f(x), xeR
g—?(x,O) = g(x), xe]RJ

Letu; be the solution of the above problem with
f = f; andg = g; fori = 1,2, whéref:R - R
andg;: R - R are givenc? functions satisfying
f1(x) = fo(x) andg, (x) = g, ().
for everyx € [—-1,1]. r
Which of the following statements are necessarily
true? /
1. u;(0,1) =-u,(0,1) 2
2. uy(1,1) = }112(1 1
3.1, (5,5) = w51)

2)—u2(0
A RZ\{(OO)}eRua:@W%sﬁ
( y)¢(00)$1%m"” —2_0 &

A& A usvmﬁ%:
u(x, )= (x> + y2), 581 f: (0,0) » R Teh

Gelel g, dl
1. limxz+yz_>o|u(x,y)| = o
2. lim 22 6lu(x,y)| =0
3. lim,z, 2, u(x, y)| = o
4. lim 2,2 o u(x,y)| =0

Letu: RZ\{(O 0)} - R be ac? function
satlsfymgﬁ + — =0, for all (x,y) # (0,0).
Supposeu is of the formu(x,y) =

f(w/x2 + yz), wheref: (0,) - R, is a
nonconstant function, then

Lo lim 22 0lu(x,y)| = oo

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

3. lim 2y p2 o |u(x,y)| =
4

11rnxz+_'y —)oolu(x:y)l =0

Freft gaEear

Ju ou
ya—x$—0}
u=gonTl

T Teh HGIAdT &ol, &Y 3deholeild Helel
g:F—)RéFﬁvFUFQSHDﬂWIﬁ'%,?Jﬁ
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97.

98.

98.

99.

99.

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

PwobdPE

The Cauchy problem

u_ ou_
yax 6y_
u=gonrl

has a unique solution in a neighbourhood of
for every differentiable functiog: T — R if
1.T = {(x,0):x > 0}

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

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

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

afer Uiy = (1 —au; +auj_; + %{(a +3ujyq +
(Ba+Dyj_,} & A §

1. 2ifa=-1

2.2 ifa=-2

3.3 ifa=-1

4. 3 ifa=-2

The order of linear multi step method . %

Ujpq = (1 a)uj + auj_q + - {(a + 33%&_{ +
for solvingu =f(x,u)is -

1.2 ifa=-1

2.2 ifa=-2 -

3.3 ifa=-1 = -

4.3 ifa=-2 ' {

ot & O Fla FUIAOT &2 @' q,p

Ha: gfafattea ch{ﬁ 8 g fdens

1. P =logsinp, Q =|qtanp
2. P=qp*, Q=-
P,
3. P=qcotp, Ql ( sinp)
4 P'.= g*sin2p, Q =q*cos2p

L'
Whichjof the following are canonical
transfermations? (Whetgp represent
generalized coordinate and generalised
momentum respectively)

=logsinp, Q =qtanp

1
2.P=qp*, Q=3

28

i

100.

A

100.

101.

101.

3. P=qcotp, Q= log( smp)

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

A TR y(x) T WU TAd: dFhT Holed
[0,4] tIT gl ar Helelh

f(y — 120y’ + 1)%dx

Wwww%"aﬁy y(x)‘gL

1. y—— 0<x<4
F

) _{—x 0o<x<1 |
Y lx—2 1<x<4

f 2x, _0%kg<2 ¥
3 y={_ Ve g s |

]

- X, 0<x<3

¢ y_{;x+6 3<x<4

Let yx) be a piecewise continuously
dlﬁerentlable function on[0,4]. Then the

func /?nal

attafns minimum ify = y(x) is

‘A DA( +1)%dx

1y—— 0<x<4
2. y_{x_—xz gzz:i
3'3’:{—3}16, giiii
G giiii

hegld HuTd Heor fSadr 3ifts

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

g, & v e & ¥ Sia-9 et
FEIT AT HId 3fHAAIOR Boled g7
1.1, e*

2. —?, mwsinmx + cosmx

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

K(x,t) = {

Which of the following are the characteristic

numbers and the corresponding eigenfunctions
for the Fredholm homogeneous equation whose

kernel is
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(x+1t, 0<x<t
K t) = {(t +1x, t<x< 1?
1.1, e*
2. — 2, mwsinmx + cosmx
3. — 4n?, mwsinmx + Tcos 2mx
4. —1?, mcosmx + sinmx

102. AR GHHIOT

$(x) == [ cos(x + £)p(t)dt = f(x)
& aRfAda: a5 & g afe

1. f(x) =cosx

2. f(x) = cos3x

3. f(x) =sinx

4. f(x) =sin3x

102. 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

Y

103. X, X,,..,X, & Tadd:

N(u,02),—0o <pu<oo, g2>0 |

1. azwwwmﬁéwz

2. UWWWWW Z

F
¥ %
i 1

) | n —
. X; — X)?
3. o2 I 3TITH HHHMl:ﬁW«dZ% gl
1

|
4. o ] STTH HHITAT HTheTst Z(X X7 4

J
103. Xl,Xz,-...,an are independent and identically

distributed asV(u, 02),—00 < u < o, o2 > 0.
Then

C X;—X)?

& - X)2

29

104

gl

gl

104.

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

Unbiased Estimate of o2

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

Unbiased Estimate of o ¥
{

n —
X —X)? &
Z g is the Maximum Lil{elihood
Tl i F
1
Estimate of o2

1

-

X 4X)% . . N
Z s is the Maximum Likelihood

Estlmate ofo

% X1, Xy, o, X, TaAAT: UG FAUTHATAL:
:gq W g, T AF THTAT
(1-6, 1+9)'az?r 6 >0 T HeTET HIA gUI
CI'ﬁSfIﬁl’(—r HY Xy = min{Xy, Xy, .. X} Xy =
max{Xy, X, ..., n}a@nx_— X
5T § ¥ *la-ar a7 g2
1. 0 & T (X, X, X(ny) T &

2. 0 & AT ~(Xo — X)) IS B
3. 0% & fou 3 S (X — 1)? AT B
4. 9% & faw 1y, (x, - X)? s g

LetX;, X5, ..., X, be independent and identically

distributed random variables each following

uniform (1 — 6,1 + @) distribution,6 > 0.

Define
Xw

max{Xy, X5, ...,

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

1. (X1, X, X ) is sufficient foro

2. %(X(n)

3. %Z{;l(Xi —1)? is unbiased fof?

— X (1)) is unbiased foé

4, % ™, (X; — X)? is unbiased fof?
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105.

105.

106.

106.

30

Th I 9 &l & IR TadId: 3STel STl
g AT 5 X,Y 5 ar 3BTall & sidiol & odr
Z=X+Y % 7 &5 5§ Z A 6 F sfad
frar STar § 9w v g af AT Fuer 7 &
HlA-TIA TT B2

1. X duT Z TadT gl

2. X dUT U TadT ¢l

3. ZauT U T&adT £l

4. Y AUT Z TaAT =Ter 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 whet is divided by 6. Then which of
the following statement(s) is/are true?

1. X andZ are independent A
2. X andU are independent f
3. Z andU are independent /

4. Y andZ are not independent '

A dO B UH WA Told § O@H TH a2
ﬁmmm%m@aﬁw&mm
g Qe &I 16 IR 3oT0ER, Ba’rwﬁaﬁ? .

F 3ITTAAT g, 96 H Awmﬁa—}xﬁ

W%amBam,@@a_ﬁw%
a9 aF, 99 aF UF MY FT AT & 7T

forer off oY wger e ST € @8 Shaar g1 ar
1. P(BWins) > P (A Wins.p

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

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

4. P(AWins) = 1~ P (B Wins)

o

108.

A and B play a game of tossing a fair coid.
Starts the game by ftossing the coin once BAnd
then tosses the cLin twice, followed by
tossing the coin once anBl tossing the coin
twice and this continues until a head turns up.
Whoever gets thei first head wins the game.
Then,

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

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

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

4. P(AWins) = 1 — P (B Wins)

108.

107.

107.
o

aEyT AR™E S={1,2,..,.n} & n>10§

gFd TH Hibld Y@en R faEr| AW R

HHAUT WA g P = ((py)) wNUS

T &

p; >0 3G |i—jla@A &

pyy =0 A i —j|fawa &, ar

1. Atwfa er@er sergaoi g1 "
2. U UHT 3aEAT | T AHTeaca.g S &ifve B

3. U O IGEAT | H HTdcd & oI
3madere d(i) =1 &1 |

4. 9RAT: TgT sy @icc.ﬂi 1 3Tcaa gl

o

Consider the Markav Chain with state space

S ={12,...,n} wheren > 10. Suppose that

the transition probability matriR = ((pij))

satisfies

pia> 0 if |i—j|iseven

pijy=40 if [i —j|is odd.

Th

1. The-Markov chain is irreducible.

2. There exists a statavhich is transient.

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

4.:There are infinitely many stationary
distributions.

AW R {(X;; i > 1} 9cds ATET 2dUT TIROT 5
YOTATTT §¢o Wl diel Tadd ATeiedeh TR T
T HfhA g o T A @ Fla-d @ 82

1. %Z X; IRar 7 2 d faaRa gar gl

2. %inzma»—crrﬁwmymﬁﬁmﬁl
3. (%le) IR ar 7 4 I AFfFFART AT 8|

4. zn:( )qrfaa»?nﬁoaasa@:qﬁam%‘l

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

www.examrace.com



109.

109.

110.

31

of the following are true
n

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

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

2

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

=1

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

i=1

A fh X T Iefees W g R T 3aqsse

geoT & FIY| df & HUAT H IgIT:

1. IfE X FT U TETAERT §cad § ar ATSIHT
X) < E(X) &l

2. IR [a,b] H ITE X FT THAT dcaf &
an, E(x) < &fegsr (x) &1

3. I X #1 & gfaug e g, ar 3,
V(X) < E(X) &I ; "

4. Ifg Xa:rwmmaiz?r%",a’r*‘q'
E(X) < v(x) & J

LetX be a random variable with a certain non-

degenerate distribution. Then identify the

correct statements \

1. If X has an exponential disl{ribution then
median(X) < E(X)

2. If X has a unifogm distribution on an interval
[a, b], thenE (X) <'median (X)

3. If X has a Binomlfil distribution then

V(X)) < E(X)
4. If X has a normal distribution, then
EX) < V(X)

AT o6 grer 9=£Oa‘m 0 =06,(+6,)%
mtwmmxaﬁrqﬁwm
ot foeeT & Rar oar &

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

110.

ETOT ¢ T IRATT HE drfer
p(x)=1 I x=0,1
=0 3¢ x=23
Hy:0 = 6, §ITH H,: 0 = 6,, $T geqor & fav
qleTor ¢ &
1. TR 0.05 T UF AFddd TETor ¥
2. T 0.05 T T HHIACAT Tl oRIETwT ¢l
3. T AT TEToT B y
4. AT 0.05%T T ULI&TOT B
i .
Suppose the probability mass function of a

random variable& under the parametér= 6,
andé = 6, (# 6,) are given by
]

oty & - 3

-x‘
A o, (D001 004 05 045

f

i
f

111.

po,(x)] 0.02 008 04 05
| I

Di;i}ne'a testp such that

)=1 if x=0,1

Po= 0pif x=2,3

For testingd,: 6 = 6, againstH,: 6 = 6, the
testo is

1. a most powerful test at level 0.05

2. alikelihood ratio test at level 0.05

3. an unbiased test

4. test of size 0.05

m w (xl'yl)l(xZ'yZ)! "'!(xn'yn)a;
T T &) Wiy, g o R &
3R fihe fhd I

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

;:r[ﬁ' ﬁ? EO!Bl* rqc\trlde aﬁ Sllchel sl ﬂOJﬁl %—
IaeT 1, & T IAET 2 § wgAqA
3rehetst 85, B1. B

] N . 2
AW R A= 0¥ (B + Bix))
B = S3(Y - (B + Bixi + BixD))’
g1 ar
1. A>B
2. A<B
3. R TR g T A=0RIB >0
4. TE A FHAT g T B=0RJA>0
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111.

112.

112.

113.

For a data sety, 1), (x,¥2), ..., (%n, ) the
following two models were fitted using least
square method.

Model 1. y; = By + B1x; i=12,..n
Model 2 y; = By + Bix; + Boxi? i=1,2,..n
Let B, B; be least square estimatesigff3;

from model 1 angg, 81, 55 be the least square
estimates from model 2.

N N 2
Letd = 37 (¥ — (o + Brxi))
B = Y(Y; — (B3 + Bix; + Bix:2))’
Then
1. A>B
2.A<B

3. It can happen thdt= 0 butB > 0
4. It can happen th& = 0 butA > 0

A R p(x,y; p) AT FR (J) T SF-

P
HESTHTOT 3Texg (p 1
§¢oT & Hedcd g1 gelcd

%(‘i’ ((x'y‘%)*' ¢ ((x ¥; —%)T@ﬁ?ﬂﬁ TFH

) geFd AEEISCRIEIC

"l
?mmﬂﬁ%r( ) Rt @ ( X
1. X dUTY Sl T 39T dcal Aol ﬁ%‘ﬂil_zr gl
2. HEIHIOT(X,Y) =0 | J

3. X qUTY T&aT gl
4. (X,Y) &I faTX YATHEYT e gl

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

distribution with mean vectc(rg) and

Variance—Covariaﬁce matr(x; P ) Consider

1

F

a random vecto(X ) avi'ng density

12 (o) + @ ((ey: =3)). Then

1. Marginal distrlblrtlon of botl andY is
standard normal.

2. Covariance (X,Y) =0

3. X andY are independent.

4. (X,¥) rhas a bivariate normal distribution.

A & X, X, .., X, 3IH TAd dcd Hold
F(x) & AT TTAId: Ud FAATHAT: sfed g
qAqr v, Yy, ..,

Y, 3T Hdd s§eod Held F(x — 6)

32

& HY Tadad: U9 FAUEAAT: dfed &1 ITg
ot 7T 6 @l i) & foT x, 9T v, T9AT E
qUETOT FHEAT  Hy:0 =0 §o1H H;:0 > 0T

[EEICY

A & X, X, . XYY, .Y, & &

Ry =aI¢ (X)), a =12,...,m U4  Rpy,p=

FME (), f=12,..,n | 9T & &

U =301 Yho V(X V), STET /
¢(a,b)=1aﬁafb%, fﬁ

=0 3fg a=> b gl
e 7 3 Fla-a g g2
& HOQ?HETH[R1£n+m,R2=n+m—
1R3—n+m 2.\ R = 1] = s
/‘(2 U<‘-T2JTZ " R, @& HefdT gl
a' 3Hoas3mE(U)=—
4. Oa%mHﬁwaTUTaﬂ%muwsmTﬁ—cr
Jeo GET0T 39GFd &l

[ F,

113. Sup o'se‘X;,Xz,...,Xm are independent and
identically distributed with common continuous
distribution functionF(x) andY;, Y, ..., Y, are
independent and identically distributed with
common continuous distribution  function
F(x—6). Also supposeX; and Y; are
independent for all,j. Consider the problem

of testingH,: 8 = 0 againstd;: 6 > 0.

m and
n among

LetR, = Rank (X,),a = 1,2, ...,

Rip+p = Rank (Y3), B =12, ..,

X1, X0 e, X, Y1, Yor oo, Yoy

DefineU = X1 Xj_, ¥(Xa, Yg), where
Y(a,b) =1 ifa <b,

=0 if a=b.

Which of the following are true?
1. P[Ry =n+m,R, =n+m—1 Rz =n+
m-—2,. underH,.

m+n=1] (m +)|

2.U andZZ‘=1 R, are linearly related.
3. E(U) = % underH,.

4. Right tailed test based ohis appropriate
for testingH,, againstt;.
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114.

115.

33

T Ao & 3o # MY g fr gil¥ear 115

6 gl AFwr AT IR 3T ST § adr &7

3ifha = &

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

y =2 3fe @l et 3oTel A geo A Bl

Y = 3 39T

afe 6 F Id Gelcd Beta(a, ) &, di=1,2

& T y=i% QU I W 9 &1 927 AT

;8 ar

0> 0,

8, <0,

Y =39 a1 S areim 6 T 9T "elcd T

Beta®sica &l

4. Y = 3% &A1 ST dTelT 6 T 92T Helcd Teh
Betatdcd gl &l

N

w

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 116.

= 3 otherwise .4
If the prior density of is Beta(a, ), and
0; is the posterior mean éfgiveny *‘L for
i=1,2, then Vi

=

él > éz
.6, <6,
. The posterior densny dgivenY =3isa
Beta density (
4. The posterior density of givenY = 3 is
not a Beta density

o

w N

A B Xy, Xy, ..., X FIAA: TUT HIUTHATA:

dfed As YATHT Aeieod @R §, J2T

X=X, X, X7 | [ IE A v T kx k

3o &, o BT dUe 7 § FA-d a@@ §2

1. XTAX T XT(I —A)X TaaT £l

2. XTAX QU X" (I £ A)X TaurEHEd: dfed §
A T FA IFRG (4) = 5 B

3. XTAXUS JMAT ST T AT FAT §
I A#0 Bl

4. XT(I — A)X T HIS-a3 §eoT &M 3eor
AT g TG A=1 Bl

116.

117.

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

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

2. XTAX andXT (I — A)X are identically
distributed ifk is even and trac@tl) = E

3. —XTAX follows a gamma dlstrlbutyon if

A #=0.
4. XT(I — A)X follows afchi-squared
distributionif A # I «

(BlBDs)é’fﬂ%%W(vbrkﬂ)%ﬂTu

/ﬂ’ar% X¥=13aam k=1 (@i TaRa) & @

Blsoﬁv$mm#@ﬁm¢m

ﬂﬁﬁz&%mm%l?
1.Ww =45 2. v=23

3.&2;425 4. v =28
L] .

We are givéh some balanced incomplete block
desfgns (BIBDs) with parametefs, b, r, k, 1)
such thatl = 1 andk = 1 (are fixed). With
which of the following values of can one
construct such a BIBD?

1.v=15 2. v=23

3.v=25 4. v=28

A & GATAYAT QS & @Y d@HT
IeRos dfdedd & 3uAT ¥ ured, gfdes’
AT n A TIT IETTA T T Ul AT
Y B aur Ul ude & e geedrde
ASAT & Y TARG Ieos gfdeds @
gred, Uil AT n & TIld 3eqTqA W HT
gfaed @rew 7, &1 9ERor (V) = SO Var(Y,)
& fr A & @ *laar /@ gaca yfasy
e/e?

1. @t TG & AT AT B

2. g3t Tl AeTher AT gl

3. @8 T8 A @A §

4. g3 Tl gEROT AW §
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118.

118.

1109.

34

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

1. All the stratum sizes are equal

2. All the stratum totals are equal

3. All the stratum means are equal

4. All the stratum variances are equal

AT TIROT & Ueh JATHTT FATE & ATET
ps fOT T 3T T 95% faRaregdr
ATl (2.5, 3.6), &ar gl AW 6 <25
e fAud gear &1 afe e a1 3wt &
Hy:pp=po Hitp # pyg & gdgror & fovw I
39997 A &, df

1. @ =.1 9 H, 3MaTehd: HETHR G|
2. a =.025 W H, aLThd; JEdhRd E’F‘{rl
3. a=.1 & fAu Ay AFee F /T

AT AT g N ¢

4. a=.025 *mﬁwmmm

AT AT B

i

A data set gave a 95% confidence interval (2.5,
3.6), for the meam of a'normal population with
known variance. Let, < 2.5 be a fixed number.

If we use the same data to test

120.

Ho: = po Hyip 9?#0

1. H, would be necessarily rejectedeat= .1

2. Hy, would be nec?isafily rejectedaat= .025

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

4. Fora = .025, the information is not enough

to draw a conclusion
|

nﬁﬁ;?;mraﬁaa;r AL Uk &A1Y, F
3EROT T g1 T Fyel # q HA-7 T &2

proportionah 19

1. T &I SN@H Feled Th W Holel g
2. T? & SNPH Held Th W Hole gl
3. T3 & SNf@HA Feld Th dchddsd Hold gl
4. \2T &1 WA Bl Th dcdHqS Bl &l

Supposd” follows exponential distribution with

unit mean. Which of the foIIowmg

statement(s) are correct? i

1. The hazard function @fis a constant
function. {

2. The hazard function @f is a constant
function.

3. The hazard function 6% is the identity
function.

4. The hazard function ofZT is the identity
function. * {

1gﬂfﬁm%@$mmﬂwwupp)wﬁaﬁ:

z % 39c}i+5y3~ffﬁ?¥r§{ﬁ_q;§ﬁa§3ﬁ?
i A

X jj‘slo

2x #2y <5 g

x = 0py= 0F

ar |

1. LPP S HIT §ol I IHeTHA ALl |

2. LPP & U&h 3cfdciid $Scdd gl &I
f¥aea Bl

3. ¢dd FAEAT & UF 3IG[adT SSCAH gl Hl
f¥aea Bl

4. TaT THEIT FT Th JARTE & ¢

Consider the linear programming problem
(LPP) maximize z = 3x + 5y
Subject tax + 5y < 10
2x+2y <5
x=0,y=0.
Then
1. TheLPP 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.
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JOINT CSIR-UGC-JRF/NET DECEMBER 201 FINAL ANSWER KEY BOOKLET A
ENGLISH AND BILINGUAL

MATHEMATICAL SCIENCE

Set A Key 31 3 2 1,2 93 1,3
1 3 32 1 3 1 94 1,3
2 3 33 3 4 1,4 95 1,3
3 3 34 3 5 1,2,3 9 1,3,4
4 4 35 4 1,2,4 97 2,3
5 3 3 2 7 1,2,4 97 | 130r3
3 37 4 1,2 99 2,4
7 4 3 2 9 13,4 100 | _ 14
3 39 1 70 1,3 101 2,3,4
9 3 40 3 71 1,4 102 1,2,3
10 3 41 1 72 14 4 103 2,4
11 2 42 1 73 1,2,3,4 104 3,4
12 1 43 1 74 *1 3,4 105 3,4
13 2 44 2 75 .': 1,3 10 1,2,3,4
14 4 45 2 7'! ! 1 107 1,3
15 2 4 3 77 di"r 23 10 1,2,3,4
1 4 47 1 7 a2 109 1,3,4
17 4 4 2 791 2,3 110 1,3
1 2 49 K {I 0 2,4 111 1,2,3,4
19 1 50 A 1 |1,20r1,2,4 112 1,3
20 2 51 T 2 1,2,4 113 1,2,3,4
21 2 “52 4 3 1,2,3,4 114 1,4
22 1 153 2 4 2 115 1,2
23 1 , 54 1 5 1,3,4 11 3
24 2 ‘4 55 1 2,3 117 *
25 1 Ay 85 3 7 1,2,3,4 11 1,4
2 2 P 57 3 2,34 119 1,4
27 1 5 2 9 1 120 2,3
2 3, ! 59 4 90 1,4
29 2 | 0 1 91 2,4
30 A 1 3 92 2,4

il

change in key indicated in bold
*benefit of marks to those who attempted
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JOINT CSIR-UGC-JRF/NET DECEMBER 201 FINAL ANSWER KEY BOOKLET B

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

SetB Key 31 1 2 1,2,4 93 1,3,4
1 4 32 2 3 1,2,4 94 2,34
2 3 33 3 4 3 95 12,3
3 3 34 3 5 1,2 9 2,4
4 3 35 2 1 97 2,4
5 4 3 4 7 1,4 9 1,3

3 37 2 1,4 99 {,r )23
7 3 3 3 9 1,2,3,4 100 | 130r3

1 39 4 70 3,4 101 2,4
9 2 40 1 71 1,3 102 1,4
10 2 41 2 72 14 103 3
11 4 42 2 AN 23 104 *
12 3 43 3 74 ’1 2,3 105 1,4
13 3 44 2 75 .': 1,2 10 1,4
14 3 45 1 | ;"r 1,3,4 107 2,3
15 1 4 1 77 d’ 13 10 2,4
1 2 47 1 gy 14 109 3,4
17 4 4 1 790 | 1234 110 3,4
1 2 49 1%, 0 2 111 1,2,3,4
19 2 50 oy 1 1,3,4 112 1,3
20 4 51 3 2 2,3 13 | 1,234
21 1 %2, % 3 3 2,3 114 1,3,4
22 2 53 ;2 4 2,4 115 1,3
23 1 , 54 4 5 | 1,20r1,2,4 11 1,2,3,4
24 3 ‘4 | s 1 1,2,4 117 1,3
25 2 4 85 2 7 1,4 11 1,2,3,4
2 4 F 57 1 1 119 1,4
27 3 5 1 9 1,2,3,4 120 1,2
2 1 ! 59 4 90 2,3,4
29 2 | 0 2 91 1,3
30 1\ 1 12,3 92 1,3

il

change in key indicated in bold
*penefit of marks to those who attempted
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JOINT CSIR-UGC-JRF/NET DECEMBER 201 FINAL ANSWER KEY BOOKLET C

MATHEMATICAL SCIENCE ENGLISH AND BILINGUAL
Set C Key 31 2 2 1,4 93 2,4
1 3 32 4 3 1,4 94 1,3
2 4 33 3 4 1,4 95 1,3
3 3 34 2 5 1,2,3 9 1,3
4 3 35 3 3 97 1,3,4
5 4 3 4 7 1,2 e 2,3
3 37 4 2,3 . 99{;1 1,2,3
7 3 3 1 9 2,3 ; 100 | 24
3 39 3 70 1,2,4 ; 101 1,4
9 3 40 2 71 1,2,4 i 102 2,3,4
10 2 41 1 72 1,2 |- | 103 1,3,4
11 4 42 2 £73 | 1,3,4‘ { 104 1,3
12 2 43 2 /A 74 ’1 1,3 105 2,4
13 3 44 1 / 75 ,’ 1,2,3,4 10 3,4
14 1 45 1 / ﬂ‘ !."r 3,4 107 3,4
15 4 4 1 77 f 13 10 1,2,3,4
1 2 47 2 gy 7 109 13
17 2 4 3 4 79! | 1,20r1,2,4 110 1,2,3,4
1 1 49 hl""x y 0 1,2,4 111 1,4
19 2 50 W 1 2,3 112 1,2
20 4 51 3 2 1,3,4 113 1,2,3,4
21 2 %2, %, 2 3 1,2,3,4 114 1,3
22 1 53 (&1 4 1 115 1,2,3,4
23 2 , 54 1 5 1,4 11 *
24 1 - * 55 4 2,4 117 3
25 £3 A 185 2 7 1,2,3,4 11 1,4
2 L > P 57 3 2 119 1,4
27 1 ‘| s 1 9 2,3 120 2,3
2 >, | 59 2 90 2,3,4
29 3 0 4 91 1,30r3
30 1\ 1 1 92 2,4

Rl

change in key indicated in bold
*benefit of marks to those who attempted
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