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PART A

“Ihe area of the shaded region in o’ is

Joem

I [n-ﬁ} 2. (x-2)
L il %

3 [::._.‘13_ 4o (m+2)
TR

. The angles of a night-angled rangle shaped garden

are in arthmetic progression and the smallest side is
1000 m. The total lengih of the fencing of the
garden in m is
1. 60.00
i 1268

2004032
4. 27.6%

. AR g5 the drameter of the semeimcle as shown it the

diagram. 16 A0} =2AF then which of the following
is correct?
a
F,

A -]

L mjﬂh%,{dgﬂ

. LAPE =2/ A08
3, LAPB=2LA08

4. .{.JPE:%JAQE'

. The eabbit population in community A mcreases at

25% per year while that in B inereases at 50% per
year, Tf the present populations of A and B arc
equal, the catio of the number of the rabkits in B o
that i A after 2 years will be

I. la4 I -
i1 4, 1.23
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T moltes each of O and H; are i two seperate
containers, cach of volume F, and at 150 °C and 1
atmesphere, The tan ane nm-:ls te react in a Uaed
container to form  water vepour untl H» s
exhausted, When the temperames of the mixture in
the ihird container was restored too 130 °C, its
pressure became | aimosphere, The volume of the

third eontainer muost ba '
}l:."' E-u ..;' P:_'.Ilq'
3. 3Fy2 4, 2K,

Heliwm and areon gases in two separile containers
are a1 the same temperawre and 5o have differem
rogt-mean-square (r.m.5) velocities, The two are
mixed in a third contamer keeping the same
rernperzture. The rns. velociey of the helium atoms
i the nuaxivre is

mroere Than what it was hefore mixing.

less than what il was befare mixing.

aqual o what it was before mixing.

equal 1o thatof argen atoms in the mixture,

S Lk fa —

The mineral tale is used in the manufacture of soap
becauss 1

{a) mives bulk 1o the product

(b kills bacteria

{c) mives fragronce

{d} 15 5ol and does not seratch the skin

Which of the above statcments isfare correst?

1. (d) 2. a)and (2]

sy and (b 4. (a) and {d)
100 g of an inocganic compownd X-FH:0 containng
a volatile impurity was kepl in an oven at 150 °C for

60 minutes, The weight of the residue afier heating
is & g The percentage of impurity in X was

1. 0 PO
320 4. 80

Cin a certain night the moon in its wamng phase Wﬁ:’r
a half-moon. Af midnight the moon will be

en e eastern honzon,

at 45% angular keight above the eastern homzon.
at the zenith,

o the westiemn honzon,

Pl b
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1.

A pemstone 15 iradizted in a nuclear reactor for 5
days, Ten days afler imadiation, the activity of the
chromium radicisotope in the gemstone 15§00
disinteprations per hour. What is the activity of
chromivm radioisotope 5 days after irradiation if its
half life 15 5 days?

150
1200

1. 300
1, 2400 4,
Displacement versus time curve for a body is shown

in the figure. Select the graph that comeetly shows
e variation of the welocity with times

3
n
i e
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The spring balance in Fig. A reads 0.5 kg and the
pan balinee in Fig. B reads 3.0 ke, The iron block
suspended  froon the spring balance is panially
imumersed in the water in the beaker (Fig. C). The
spring balance now regds 0.4 kg, The reading on
the pan balance in Fig, C iz

. 3.0ke 2 29kg

Ji 3V ke 4 35kg

The ends af a rope are fixed to two pegs, such that
the rope remains stack, A pencil is placed against
the rope and mowved, such that the rope always
remains taul. The shape of the curve traced by the
penctl would be a part of

an ellipss

i rtangle

1. acirgle 24

1. asquare 4,

Dunng ice skating, the blades of the ice skater's
shoes exer! pressune on the ice. [es skater can
efficiently skate because

1. ice gets converted 10 water as the pressure
exerted on il increases.

iee gels converied o water a5 the pressure
excried on it decreases.

3. the density of ice in eontact with the blades
decreases.

blades do not penstrate into ice.

p

4.

Four sedimentary rocks A, B, T and D are intruded
by an ignecus rock R as shown in the cross-section
diagram. Which of the following is correet sbout
their ages?

Graund Surfaco

A is the youngest followed by B, C, Drand R.
E is the youngest followed by A, B, Cand D.
[ i5 the younpest followed by C, B, A and B
A s the younpest foliowed by B, B, C and [,

B Lk B =
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74

16. The strain in a solid subjected to continuous siress is

17.

18.

Plotted, .

failusre

Stress —

train —

Which of the followimz statements is true?

1. The solid deforms elastically till the poant of

Fatlurz,

2. The solid deforms plastically {ill the point of
failure,

3. The solid comes back to original shape and sk
on failure.

4, The solid is permanently deformed on failure.

Cirowvth of an orgamism was monitcrad an reguelar
intervals of time, and 15 shown m the graph below,
Arcund which time is the rate of prowth zero”

Edarrask |5]

tree [drys]
1. Close today 1D
2. Onday 20
3. Betecen days 20 and 30
4. Between dayvs 30 and 20
A Talf plant with Red seeds (both doouinant rats)

wias crosged with @ dwarl plant with white sceds. [
the seprepating progeny produced equal number of
tall red and dwarf whits plants, what would be the
senolvpe of the parenis?

1. TiRr= TiRR
2, TiRr=er

3, TTRER « v
d, TTRR = TtHr
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19, Three sunflower plants were placed in conditions as
indicated balow,

Plant A sall air
Plant B : moderately turbulent ar
Plant C - still a1 i the dark

Which of the following statements is correct?

1. ‘Franspiration eate of plant B = that of plant A,

2. Transpiration rate of plant A > that of plant B,

1, Transpiration rate of plant C = that of plant &

4. Transpiration rate of plant C > that of plam A =
that of plant B,

20. Which of the following 15 indicated by the acconm-

panying dingram?
5 b
a
|
o
. a®ab+ab®+. .. =a(1-5 for |bj<]

2. a®>bimphes @ = b
3. {avb) =a* + 2ab +0°

4, a=>b imphes —a <-—b
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21. e MATHEMATICS @ serd & omoy @ 21. The number af -.mrdxl that can be ﬁ::-mlwd by
Gt wer w2 perrmuting the letters of MATHEMATICS is
1. 5040 2. 4989600 s 209 il
1
3 4 gl ¥ 1B 4, 8!
22, 50,000 ¥ g5y urws feo 8 7 2. Thenumber of positive divisors of 50,000 is
1. 20 2. 30 . 20 2. 30
3. 40 4. 50 340 4. A0
23, ot fF A 7 B 3t nxn arendE s g Aer | 230 Let A, B be nan real marcices.  Which of the
Fum gy w7 [ollowing statements is cornzct?
| o (A+B) = wfir (A) + @ (B). . rank (A+B) =rank (A + rank (B).
2w (A+E) < TR (A)+ @ (B). i rank (A+B) = rai.ik{ﬂ}—rankiﬂ-}.
3. T (AR = i - rank (A+B} = min {rank (A}, rank (B)}.
{LB)}.{ B) i {""—'ﬂ (A), e 4. rank (A+B) =max {rank (A}, rank (B)}.
4. @ (A+B) = sy {and (A), o
(B)}.
-— £ - o
24, 75 fis _ Loy e imme — Srxie]d)/n]
= 0 0 Jor x-.‘:[lfn.]}
)= M _ﬁ:-'}‘xE[ .Ef.!r] Then
° 0 for xe[lin]]
L. lim f (%) defines a continuous function on
L lim £ x), [0,1]97 5T ToT @ e {"D“;“]
e E | 2. {fs} converges uniformiy on [0,1].
2. ik [0 )57 rommT sfERT B 2 3. im ffx ) =0 for all xefi,1].
3. w01 & lin Fix= e
=[] '%l?,,:{.-'?:' ey . 4. lim f (x) exists for all xe[0,1].
4. witxe[0,0] @ fw lim frx) 7 aver i
#y
25wy 2" 25, The number +2¢” is
L. ol o 1. arcational number,
2 - _:‘T':"_';gllf 2. atranscendental number.
o B 3. animmational number.
. awitey wey £ ) 4. an imaginacy b
4I Wﬁmmé ; ' g [y NUITEDCr.
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26

3

L1 £ be a primitive cube root of nnity, Defing

For a veclor v = (v, ¥, i€ ' defing
O/

Py R & T s Fw, [[w =
Wi,= ot 1A | where »° 15 transposs of v, [fw =

(11,17 then w, equals

[P
21
3 -l
4, 2

Let M= {ag, dr, @) 21,2, 3,3}, & +a; +
a1 = 6}, Then 1he number of elements in M is

1, & 3
oW 4, .12

The last digie of (38)™" is

1. 4 2 o
i 4 4. 8

The disnension of T vegtor space of all symmetric
matrices A = (1, ) of order nen (n = 2) with real
entries, ay; = 0 and Imace zoro s

.’ [}
{n'-n+d )2

{n:- k372

1. (n*+p-dp2. 2.
3. (n4n-3)2. 4.
Let T = [O11CE. For xeiE,  let gix) = dist

(%, 1} =mf {|[x-] - vel}l. Then

Lo eix) iz discontlinuous somewhers cn =,

2 oix) s conlnuous on 2 but nol continuousty
differentable exactly 2t % = 0

Iooolx) a5 contmuous on = but nol

continuousky differentiable exactly atx =
Dand alx=1.
4. olx) s differentable on 3.
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L. Coev & &l oft gor v f sieiniees o
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il
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3

4.

A R R x R—R e R oty & |
sl 5wy A wET o HaE d o w v, W) |
el x R'a B (H, Klek x B o T
Fawr 1 (V. W) Ay & fBar arr #

L V. K)+/(H, W)

2 f(HK)

3 7V, H) £ (W, K)

4. fH V) + (W, K)
35, gwTR 3 e oA W aale TEv o
W Wi N oarw w8 N - F uidemr |
P (SpHxl=p (x + 1), peN i ar {1, x, 8% x')
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3= Leta, =sin nwn. For tne sequence a,, a,.--

32

3

34,

35.

the supremum is

1. 0and it iz attamed.
2. Dand it is not allained,
J. 1 and it is atlainsd
4. 1 and it 15 not attained.

Lzmig the face that

21 wlE
—_ = —=enualsg
Zn’ & ,Z 2+l A
Z ]
bl gy
12 12
=2 ]
L Ny
8 n

Let 2 ©—€ be a complex valued function of the

form .y} = uy) + i vix, ¥),

Suppose that uix, y) = 3x7y.

Then

1. feannot be holomorphic on © for any cheige
of v.

fis holomorphic on € for a suitable choice of
v.

Lok

JSis holomorphic on € for ail choices of v,
# 15 not differentiable.

Let £ 2% % B2~ be 2 bilinear map, i.e., linear in
cach varisble separately. Then for (v, W) &
= 2%, the derivative D AV, W) evaluated on (H,
KlelR! x B is given by

- SV, K+ fiH, W)
JiH, K)

- SOV Y+ (W, KD

4. fFH V)W K)

Let N be the vector space of 21l real polynomials of
degree at most 3, Define

StN =Nby (Sp)(x)=p(x+1}, psN.

l
2
3

Then the matrix of § in the basis {1, x, &%, &1,
considered as column veetars, is given by
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36,

37,

38,

e,
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1 000 R
02000 ¢ 1 2 3
IR 0 a1 3
o 0 0 4] 00 0 1]
F1 A 33 ¢ 0 0 0]
I 1 00 0
Bt § ' 91 00
s i 001 0

qrf 1% F, & w79 are 7 87 £ 07 A= {xeF
wT =17 el k< T W i o S @
ford | ral A & argeey o

IR r A

3.1 - IR

e A S 4 (-1 el o wet #
g -

1o l=3 2 k<3

3. 1] =3 I O [0 £

T A= WE = are I B wal 1T ST
witder w quf afed’ o wRr £ 5w e v
s wreaT B oo oF aar whE e o vy
FreTEy 8§ °

I, amEwerE a8 f

A e e

3, #f oy o BT AT TR
4. @A

A |y I v o O T Y R s

r
LL I ]

LG & gl smgerly F o

2 ) amyaeihy & weag gl el
3 px) s £ ooee fix) W o
2, 7 & i) 3 pix) yogeiy &)

[12]
¥
1 0 0 O i R
]uzﬂuz 0 1 2 3
B 0 013
0 0 0 4 00 01
1 1 2 37 g0 0 0 0
3_!I13 i 1 0 00
3oa o8 ¢ 1 0 0
3 3 3 3 0 0 1 0]

36.

i

38

kL

Let F be o field of & elements and A = {xeF | x’ =
| and x®21 for alt natural numbers k =< 71 Then the
numher of elements in A is

L. 1 g

g e 1

L]

The power series -1 converges if
wail

Lolf=3 1 k<3

Lop-l=A3 4

-
b-11s43

Cansider the group G = 'E where § and Z are the
croups of ratosal numbers and iregers
respectively. Let n be o positive integer. Then is
there a eyelic suhgroup of order #?

not necessarily.

YO&, A Ui 0,

ves, but not necessanly a unigue oz,
never

Bl B

Lat f{x) = X'+22"+1 and pix) = 2x'+ x +2.Then

over Foy

fix) and pix) are irreducible

fix) is irreducible, but @{x) is not.
wixy 15 irreducible, but fx) 5 not.
neither f(x) nor gix) is imeduecible.

I-h:..-\.il'l'\-\.l:—'
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4. By W Ty, 0 @ Ig TOT GEEIRDT #

Cero

41

s b e

o fed —

. RIERRE A wE () = {1 W), vi0) = Lot

i E—F &7 & o GE o 5o ot 5
TEAET F

42.

FO{ F o s 75T 5w 0 2

l
2. Rov oo aTw ER BN 2

3,

4, 0@ FWET FE UE ST Y oE e

R uv oo [ & 59 &l ra =& gor )

Bl & wrg dw i@ B2 R ov =

A [ ETRTROT 3 W 0 (1)~ du'{l) +

Julty =0,1 ek & ™ ofag 5 a7 wyey
VEimv

I
2,

43,

FET Ui X0 =0

fbar 2 @} wep areBe wiier e gy
Brar | 3% oo arselGe ity wafie 2 )
ETE T g Ger u=0 o sl #var
F

gt 7t 8 v Bt e wew @

=
=1

-] T

Il

o H =D xe R

0 =0 xcR

R T g e anRrE K o e B

1.
2

(=, 1) xelk, 1eR).

{(x, 01 xel, t>0} oy mgmm
LD txeR, t <0} 7 78 ¢

fx, )2 xeR, teRJ(0,00.

flx. t): xeR, t=-1},

[13]

13

41.

42,

43,

from E;y 10 Ty is

e e B
=0 P e e

Consider the initial value problem

yO=E8)xlth,  wiH=1

[www.pkalikain]

40. The number of non-trivial ring homomerphisms

where f: E—R is continuows, Then this initial

value problem has

mtinitely many solulions for some [,
4 unique solution m K.

. ni solution m B for some

Bl

1 for some [

a solution in an interval containing 0, but not on

Let V be the 221 of all bounded solutions of the

ODE
U = 4uiE) + Jut =00 < F
Then W

1. iz areal vector space of dimension 2.
2. iz a real vector space of dimension 1,

3, contaws only the trivial Tunction u=0.
4, contains exactly bwo functions.

The function
o
- dr &
e a..l’?e el xR
] =l xeR

i5 & solution of the heat equation in

Lofix 1) xeX, 2R

2 {(x, 1) c =, 1> 0} but not in the set
it} rxeX, 1 =0}

oGt ke, teRI(00).

4, Hx ) xelE, t=-11.
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dd

45.

db, WerE

47,

45,

.t wE @ iE g SR

R e
Wy = il TEMS {l

1. s xel, vek & B dgeim #
2wl xeR, veR & frd granliwF &
it ke, v <0 e el 2oy
4. e xek, y<0F 5 whvaeide #

LaF]

ol WiC & PW WWT HEww o 4§
TR O sy ey @ gt & GER 0 R
7 v wil) g E gEEE |

. G & e Jeer By

Y T AT awew adheve o fwy o
T e i f

1 s e weliaen) & BR e e
o sy Bwrw ot 5§ )

4, i siay sREwET e A S
T |

3 l
fivix) = !I w3 1) }'[3’]:4-2—,}'{1}:']

br e D R A el o i e e il

Dol o e o v el
fle—dF g armemdy
KT W R R E F
W e A s !

-l-'i-'-\.l-l:"-l:—

-L/2
i wEEET R G x)=A+ |o g{EE, |

Fe s . |
F Fry oErs &l R 51 #

2 R
3. 32 4, 4 |

,:f -;.';' E ] = e

l. q—woo,p—

!‘\-_'l

L|—-ﬂ, ]1—-I}
1. q= uq_.ll_:.---[_:l

*

q—U, p—ee

o it o @t e Ho=py - g 2 ot

[14] [www.pkalika.in]
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44, The second opder PDE

A
Wy, — Wik, + XU = )

. elliptic for all x=&, yeX.

2. parabolic forall xeR, yelk,
3. elliptic forall xel, w<Q.
&, lwperbolic for all xelX, y <0,

45, Consider a sccomd  order ordimary  differential
Equation (ODE} and is  Boite  difference
representation.  [dentify which of the following
statements 15 comeot.

1. The finine difference representation 15 unigue.

2 The fimite difference representation is unigue
(ier seane GO

3, There 15 no unigue fnite difference scheme for
Lhe T

4, The wniqueness of a finite difference schems:
cannd be determuined.

4. The wvariancnal problem  of  extrenuizing  the
lungrional

3 I
Mylan= J-| pi3x = idey 2(3) =J1-?. w1 =1

has

1. awunigue selution,

2 exactly teo solutions.

3, an infinite number of solutions.
4, neosalulian,

47. For the hinear wiregral equaton
152
dlx)=x+ [ #()ds,
the resolvent keenel Rix, £;1) s
1. 122 a i
3 32 4 4

48, [fthe Hamuloman of & dynanneal svstenm iz given
by H=pg- g, themast — =

1. g= oo, p— o

2 q=9, p=0
Jooq=emp—=
4, q—=d, p—=e==

Download NET/GATE/JAM/BHU/CUCET/PhD Entrance/M Sc Entrance Que. Papers at www.pkalika.in



Telegram: https://t.me/pkalika_mathematics

49, wadl 3o wE B Bt 07 o e
W B v LN 2 oewre ww T, 7 Ts &t
S A bty = 36 @ hyn) = 4F 1=

0&F

L& t=0 # &3 Fyt) 2 Fat).
I w1 @ & R0 < Fi).
&3 E[_Tﬂl = F_‘_{T;]

4. =0 @ & A0 < A1)

R X, X - M) 2 apEre W
W WY & AT e W E i oae g
Ll S =X+Xle2x? 3

e (5 )

frem

Lo P

e i
|

¢

A S (X2 0w i s gl o
Ve W GEET ShET SR S v Sk
HOE & A B s smyweiiy et &
& IF NIHRT seEr

. @ artmr any weer dow wam #

I @ E s TR e ey B
Y w A v vy mm o B

4. @ diw-dh of e geT o TP
52 650 B X 7Y 7 vy wgiew av # oo
F e Y owie R a U= P 7
F=X-¥a

L U ¥ parwmw E )

2 UaV grfar gz T # g
3. U R 0 s v wafie B
4. Verer 0@ g aow wafig 2
23 UF g A = oot v @ R a0t
T W e £ 202 e F S
T Wl # 1w P m geed

iﬁw ‘-wrs'r.r:rr:__g,i{
T 200 | 400 | eoo

3 100 | 300 | 400 |
Lg7 1 300 | 700 | 1000 |

[15]
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49. The hazard rates of two life tlime variables T, and
T; with respective c.d.fs F.El} and Fat) and p.d.fx
Filty and £1), are hy(1) = 3¢ and hy(t) = 46, ¢ = o
respectively. Then

forall-t=10.
forall =1,

Fi(t) =2 Fy(e)
Fy(t) = Faln)
E(T)) = E(T;}.
fift) = (1) for all ¢ = 0.

e RO —
L b

30, Letds, Xz, - beiid. NCE D) random variables, Lat
.".7-',=X|?-:-X:+---|-,‘E’: for % = 1, Then

Feay {-’5'4

< |5

i

[. 4

| |ik] 4. 0

1. Let {X, : wz 00} be a Markov chiain on 2 finite
stale space S with stationary transition probability
nuElrnis. - Supposc  that the  chain i mot

irreducible, Then the Markov chain

adimits infinitely many stationary distributions.
admits a unique stationary distribution,

may not admit any stationary distribution,
Gannot admit exactly two stationary
distribmtions,

£ b

suppose X and Fare independent random variables
where ¥ is symmetric about 0, Let =%+ ¥ and
V=X~ Then

Land Fare always independent,

L' and Fliave the same distribution.
L/ is always symrmetric about 0.
s always symmetric ahout 0,

s b e
e s

53. Consider the following 2 x 2 table of frequencies of

vater preferences 1o two parties classified by

gender, o an  election.  Mdentify the  correct
statemenl:
| Gender Party B | Pary C | Tota]
hale 200 40 0
Female 0] 110N, 0
I Toal | 300 00| 1000 |
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| smwrirsde oy o e |

[ 80 4201
120 IR0 '

T FaEe oAl ,_:,"-Jrr.',l'ﬁ.l'ﬁ il i Lo E'E' F-"_-'EI"'E'TIF
mHERE O o

3. RT3 oo owia ooy E g

3, oEg T FE T e e O @ gRE @

gy
[ |

S, B B X Xooond n (2 2 Mg oy FET W
sy FEAE wmT F FET wew G- u
con = g<xosEnT wwe B owt F

Gl TG FAE g0 & AETT W T

TEETE YA FER e s # 1 owd

e A OFHEE

| B & TR S0, & FORT A

o fE

2 ey w e 5 Gy T OV SR
ot
=4 2 o=

a Cr P it S W R e T j’ﬂ:" Faf =mEa
FT N

4. 81T G B0 F IRl my wE

=y

88, o= J& R I X X o, A R T g
ghe AT ey WY W RRE dawr F ¢ FEE
Ty s i mnnd grer gl gwewrey gEE e
vadE sEw e ¥, b Y, W Foa R
FrfarEy oY W OB R a E Re= X T
Y w2 g wpewn 8 XS B o el
a obrww B oW Ry Sqfm wyEmw 4 FaY 8
R ey mimwsr F o4 &)

. 1
1, PRy —Rp=0)> —.
i polp - 3
2 PBiRy-Ry=0)= %
3. E(R=E(RA
4. P{Ry=Ry)=1.

§6. v aurew wereTsr el ¥o= 8 X4e oo
S 1w F A= W S (Y, XD,

=]

e

n T i’:lif{. o7 GETRe ¥ @)
M

sy an gresr # o A prwemr Y @ o |
i ,
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1. I thers is no association belween party and
gender, the expected frequencies are

[8O 420
120 280

I

The chi-square stitiztic for testing no
association s 0.

Crender and party are not associated.

Both males and females equally prefer party O

Lak

84 LetX, X- oo ben (= 2)iid observations from
e, -:1"} distribution, where —ae< g seand
i< < =are wnknewn parameters. Let
e and e denote the maximum likelihood
and uniformly minimum vanance unbiased
estimates of o* respectively, Jdentify the comect
slalement:

. &, has the same vadance as that of &y
i3 . ST
2 oy, has larger vartence tham that of &7,
F 5 o s Sller mean squared error than that
of Fpne -

n2 .
4, g, and a7 have the same mean sguared
ELTO0 .

55, Zuppose that we have Lid. obzervations A5, A, oo,
A with 2 normel distnbution. Suppase Tucther that
we have an independent et of chservations T,
Yoo Xowhich are also .04, with the same normazl
distribution. Let £, = the sum of the ranks of the

X's when they are ranked in the combinted set of A
and ¥ ovalues, and 8y = the sum of the ranks of the

¥z the comlyned set, Then
[. PiRy—Ry=0)=

2 PRy -Ry=0)=

3. B{Ry=E(Ry).
4. P{Ry=Ry)= 1.

|-\,_;||-— Fodd | ooms

56, Conzider a simple linear regression maods]
F= fX+g Leat };':'1 be the least sguares predictor of
Yar X = x based on m observations (1,00 i = 1,
- i and f:lz X, .
i

Then the standard emrar of the predictor ¥,

Download NET/GATE/JAM/BHU/CUCET/PhD Entrance/M Sc Entrance Que. Papers at www.pkalika.in



Telegram: https://t.me/pkalika_mathematics

ww X o x 77 5o & af ow ol #r
o X # g rew & ot afe S #
o] O @ o xy s & T e e &
are O & ore xg sy & G &0 By &)

Ry

57, v gt 4 1, 2,0, N wETE N R sl
F N T o e A & e A o
T e rE wmwe agfew n Reel oo
miaesl e orwr o ¢owd B OX, XX
Bwel ov B 72 wowr & @ www owe g
e dEAR REET A e e A
T N & s s 87

1 EK—lﬁﬁxzﬁ-{}{,h +X,)
2. 2K +1
]
3 2K +—
Z
oy 1
2
S8 oom Ao W T W omr et AT v B AT
B @ wiv o s gftom & £ v et
W R rar fred wgfoe w9 oW 99 n
oy e B o Bt A BT = @
mgfes w9 ow g Al oE g o s wa
¥ @ B gwft gwr § 1 39 5o R
mﬁﬁ?arwwﬁﬁ'wﬂrm#wﬁm

l. % mevaewm @t o e & ar 3t
~wia ST

3TY Wy At W e & a8t e &
~ gy

. ot el Eeimive—ferEla o

4. mrgfimray g

W

. a0y L0 agvEl ot 23T
et Z 40T T BT R AT R A g
W w o # 7

1. 5w+ Ty % Gewos 5o 21 8 7 ovey
F arfT e

2. Sx+Txy o7 e g 17 & 7 O i
TRHT Feaay T B

3. 5xt+Txy & Tenw oew 2] B T oEe

7o e 1T Bt
4, SxHTxg w7 7 Ot wF 9T g # T oAt
T |
/07 RDM2—4 AH—2A

i

[17]
17

2.

38,

a9,

decreases as x, moves away from A .
IMCreases as xp moves away o A .
increases ag x, moves clozer 1o 0.
decreases as x; moves closer o (.

Foiid -

A box contains M tickets which are numbered 1,
2o, ML The value of M is however, unknown, A

simple mnpdom sample of 1o otckets s drawn
witout  replacement from the box, Let X,

X,y be numbers an the tickets ohiaingd in the

1% 2%, -, n" draws respectively,  Which of the
fallowing 15 an unbiased estimator of N7

1. 2X-1 where i:#[ﬂ,i—-_.—:}in}

2, 2X+1
3 Ef+i
2
4 27 Q8
2

In a elinical trial n randomly chosen persons were
enrollad fo examine whether two different skin
ercams, A and B, hawve different effects on the
human bedy, Croson A was applied to one of the
randomly chosen arms of each person, cream B to
the other arm. Which statistical tesl is 1o be used 1o
examung the difference? Assume that the response
measured 15 @ continuoues variable,

Two-sample t=test if normality can be assomed.
Faired t-test if normality can be assumed.
Two-sample Kolmogarav-Sioismnay (esl.

Teat for randomngss,

de Lok b2 —

Suppose that the variables x, 2 0 and x; = O satisfy
the constraints 5, +x; = 3 and x,+dxs =4, Which of
the following is true?

1. The maximum vabloe of 5x, + Tx. 15 21 and it
does not have any fimite minimum,

2, The mumimum vabue of 5x,+7%; 15 17 and it does
not have zny finile maxinmum,

3, The maximum value of 5x,77x; is 21 and its
rimimum value 15 17,

4, 5x,+7x; neither has a finite maximum nor
finite minirmum,
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18
6. arrdT o L= 07 B oF s 0 @ 60, Let X{t) be the number of customers in an MM
[ B L T e R B O e - T quéning sysem with amval rate & > 0 and
wwr F Qi X)) TF serviee cate i = 0. The process X0 is a
T -y T e wr # ) l. Pousson process with rate A-pi.
2, W W A-u @ gF AT o # 2. pure birth process with birth rate A-p.
3, @ T AT T ahr g Y wee 1. hirth and death process with barth cate & and
wimr & 1 death rate .
1
P T B SR e S 4. hirth and death process with birthrate — and
A H
wiibar & death tare .
Ll
|
8/0T RDM2—4 AH—2B
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61.

61,

02,

0,

63

19

i Part C

T Lnit 1

werT fx) = cos(e = S)) + sin (e 3) + e+ 107 - (i + 4) 0% faw oMoy o f e Al A

wef s gEr 8.7

1. x=5

[}

)
R

Bad

3, x=-10 4. x=0

Consider the function
Ay = coslle = 503+ sin {lr =30 + b + 10 = (e = 47,
At which of the following points is £ ngt differentiable?

. x=5 20 x=3 1. x=-10 d, r=0

R @ frer gumgeal o el o g 7

Lol ) k=1 pMz2 2 ()M L)
3. {x S :"l_]-"j =23} 4 A o 5-}_,2 +5

Which of the following subsets of B are comgact?

L {{x =1, vz2} 2, {x s, a2y
D RS el e | 4, fln Wiy +5)

B d @i e ={f:[0.1]— R @ 7% soe wav &) Fgiw &7

L difg)=rsupi| flx}-g(x)| :xe[0.1]}.
2. alf g ="inff| F{)=g(x)]:x=[0,1]}.

I
R ﬂ_.l'_{.'r]l - g(.ﬂidx.
L]

3. dfg)=supl J(x) - g(x)] s xe [0} [l £(x)- gl |
L

[www.pkalika.in]
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e

fd.

fuk.

[20]

20

Which of the following are metrics on ¢ = {1 [0, 1] = 2 is & continuous function}

L. dlf gi=sap|] flx)-gix)|xe[01];.

z. dif b=l fAx—gla] e {0,105

|
Looodirg= [0 - gix)]dx.

|
At = supl i - 0] < e 0,003+ [ 060 gl
i

mei= 1,20 B A B A, v uiT wen & R wn o e a5 s F R

L
1: A e e §
] -
Pl
e
1 A amee &

Foreach | = 1,2, 5...., let A be a finite sct containing at lcast two distintot elemaents, Then

‘-:II
I: U A, 15 it counlable set,

TEd|

0 T4 is vncountable.
=1
fmr & o w owmew wh doE T

b R L e

¥ 1"'||'I'~
3.0 |le=| semma—w.
I )

Which ot the following 1s%re cormact?

W ]'\-\.h.llll
1. '|+—| —hg AS N =R,
SO

-

I_- _I n
3, ]+—] —E AR oo,
L, s

2. [i]]l[d,wrrﬂu B

=l =i

4, OAJ.WE? i

a=t

r Oﬁﬂ}, i uncountahle,

w=l f=1

B

4 U .rf}, 15 ncoantakle |

nal]

2

i 1. L
|1+— —3 @ THE =00
o o+l

L

4, Ll-l—;EJ — N

B
T, (r— Po—hE A5 a0
Y .r.z--'--if,il

J R -
4. (I*—?J — i % ko,
W L
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6. fer & & ol wet 727

]ag’f;ysm‘gx;lﬂw it x, v =0 F g

X

+y
e 2t 2.7 it x, vy >0 F B g

s.m"";?”s““"‘;““}' ity >0 7 B

(x+y)
Iﬂ:

Emux{x*,_}r}} mx,y>0dawkz] &0y

. Which of the following isfare ruc?

s

+ ]
log xE}E]_::‘gx_+ID£ for all x, v = 0.
a+ir i J
i g% for all , y > 0.

X+

A sin x+sin
&in = = farall xy=0

(x+)
2-&

<max {x“,y*} for allx, > 0 and all Kz 1.

67. Jila, B) = R vF ¥ w7 & O F-FT w9

a
wit ase<dsb & &Y amw f_jf'(x)ﬂ‘.r=D g =08
&

e
2. whasc<h @ fw o [fladdv=0 atf=0#
d
3, wlasc<dsbha Branrw jf{x]dx:i) T TF amETEE T R =0 8
4 wiagcsh @ R R [f(x)de=0 @ 7 s T E =08 )
67. Letf: [, b] — R be a measurable function. Then

I Ir Ij'{.::}ir:l} forall@sc=d=hthenf=0a.c.
C

2. I [Fix)de=0 foralla e < b, thenf=0ac.
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o8,

a9,

22

d
3. If Jj_[-f:ldx=l::l for all @ = ¢ =4 = b, dows not necessarily imply at = 0ae

[&

[
4 If -LI'-{I}EEE =0 for all @ £ ¢ = & does not necessarily imply that F= Dae
a

B %= (0 X0 ) T 3= (0 Paepid | Sp<on @ 00 390

sl p

[ | 7t )= T Gl =1, 2} & 4 A =

i n
CPESE Z|‘If =¥
b=l
LeR s (v, =<1 1 spsw A & 7 F7 m o 58 887

¥

|, de-ghm 8 fga # 2. deghE F B fgE
3. d-gdE AR BER T E s 4, @3 A By Bgw R

[ s
Forx = (x;, x,...xyand v = (w, yo.. 05 m B Lot {fP{.r. ¥} =il\Z|xj —}'_r-i':'] for 1 £ p<ay

i=l
and d.(x, 30 = mix {o-p| i@ 1, 2w
letB, = {xeR"  d (x, 0) <1}, i 2p=m
Which of the following are cotrect?

1. & 15 openn the 4.-melnc. 2. Bsizopen in the & -metric.

3. B s not open in the dy-metric, 4, B isnot open in the dy-metric.
o v = (Te+ 2, x s dp +" i oty eRER AR R o e o @t

{0, ) o7 f o & ¢

{0, 0) 77/ wag & 7 (0,0) 57 7 Ro—amrow & wfme & 1
{0, 0) wv F argawie & avy srveeor DO, O) syl 227 2
{0, 00 o sery & g s D0, O) geeeiiy &

B

Consider e map £ B = B defined by

e =i+ o 3+ 4y ""}":I.

Then

1. fis discontineous at (Q, O,

2. fiscontinuons at (0, ) and all dircetional denvatives exist at (0, 0).
3. s differentizble at (0, O bt the dervative D0, 00 15 not inverible
4, s diffeeentiable o1 (0, 0 and the deqvvative D00, 0) s invertible,
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Download NET/GATE/JAM/BHU/CUCET/PhD Entrance/M Sc Entrance Que. Papers at www.pkalika.in



Telegram: https://t.me/pkalika_mathematics [ 23] [www.pkalikain]

23
7. [0, 1] 57 Taw T @ e O, 1] A o9 & Beg f g &

Lo L e = supdlfx)] - xe(0, 115
1

2 flle= [l realdx.
Q

3 A1 = e A+ RO

5 k= [JrCofar.

0, The zpace CT0, 1] of continuous functions on [0, tj is complete with respect to the nomm

1. 1|l = sepg x| - xe[0, 175

1
2 U= flrco)ds.

a
oINS = I et L+ O
4,

I = \f I}].r‘[x}lz d.

1. i B Dy (1= 1l ¥) (x—al + (- b)Y <) 1+ R & 5 avegeral & afs anow des

g P
L D1y W41, 00} U Dol 1) 2. D1} W Dol 1)
3.0 Dypgl1y v £01, 00} U Dygn(1) 4. D1} U Dy, 2(1)

71. Let S (F )= 40 V) o (x— ay + (v= B’ <#}. Which of the following subsets of B are

comnected?
L. Dhogd 1) WL 00} W Dyagyl(1) 2. Dyom(1) ) Dz gll)
3.0 Dyl 0 01, 00} U Dl 1) 4. Dpgl1)\J Dy, (1)

72 ar X ={xe[0,1]: xvelinne M} B gan gwesfEs aiietet # o 6

. A dog o T & 2. X=7otdws & 7O SR
J, XAmmammE 4. X aww & geay W T
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74

4.

24

Let .3["={.1' [0 :xxelinmne NE be mven the subspace tepelogy, Then

. Xis connected but not compact. 2. Xizneither compact nor connected,
3. X'is compact and connected. 4. Xis compact but net connected.
Frey airagel & & wil & sl § 7
Fo .
1 z 1] 5 12
i 2 2 1]
Fd4 o 4]
3 | : 4
-1 4 4
Which of e following malricss are positive definite?
2 1] 1 2]
l p
| -2 2 14
[4 - b 4]
k] | 4
-1 4 4. 0

T - T et wiee e VoF A T gy Haw wwenew § 0 T oo
= Vo4 W sda Vowr w3 f g A Rk - B (V) = v ol B owe AcRO# S

A" =44 |

A=
o ] L
s A =13

A A wr oo oo A e B
v ager gV e K E i mit eV @ A Ax =0

Ja s [ed e

Lot A be anonezere hnear ansformalion on o real wector space F of dimension g, Let the

subspace %< Fbe the imape of Funder 4. Lel &= dim V. <& and suppose that for some
AER, A" =@l Then

A=1

el = a8l

A i5 the ooy cigenvilue of A

There 15 a nontrivizl subspace Voo F such thar Ax =0 for 2ll xs 1,

e tar -4 e
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75, A @ C 0F o x n aras arege & e @ WL C, O C7) BT B 1% wee
wafez & ) Wiy wafe W e @

1. Zn 2. afw & s
3o 4. afEw & e n

75. Let b an = o real matrix. Let B be the vector space spanned by {1, C, %,..., €™}, The
dimension of the vector space ¥ is '

. 2r 2. atmostr

TN 4,  ut most 2

T4, At i V7 Vopw widw wefer et anmiegr & ) B F W 6T armerem: 1o# agemny §F
b Wi 3 Fill T

3, KFi+t¥e=Ixtyixel, velil. 4. KW= [xebiand ye kil

7. Let I, ¥, be subspaces of a vector space V. Which of the following is necessarily a subspace of F'?

1. FHkK. 2. Ful P

3. Fi+t W ={x+vieF, yel). 4, F\ee [reFiand ve Tl

M. A RN T 3% 3 g s @ R g g 0F =0, fe F o a7 wod e a7

I, N vF Bevf-ameg o wer 78t #

2, Now Rev-amg @ amer d )

3, N i nunY Shee o #

4, N @ ftr it e Mt wew §

T7. Let ¥ be a nonzero 3 = 3 matrix with the property N° = 0. Which of the following isfare wrue?

Mg not similar to a diagonal mateix,

M 15 simular 1o a diagonal matmx.

M has one non-2erg eigenvecion.

Mhas three linearly independent cigenvectors.

okl v Jir

) p i
78. 7 i x, pel® ff[x,y}=5up[ie‘gx+f“*}:| dpelR) T BER | fra # o w-med
o :
T ESE

. Ay sl < +2)in ). 2. Sy =i <] +2Re(x, ).

“+ +2)(x .

L flnn -!filz +||},|=4_1|{_x, ¥ 4. fix,y) =]

X
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7 {if i 2 A
78, Levx, vl Cansider [ |:.'|.'__r}l=5,up-i:|{;"?.1'+£":')-i| - =_€:'>. Which of the following
. !
i 5t
154 eorro gl
WonE 1] 1 2 1 ]
b Sl |y -l-;g-|? F24x. ). 2. ey s+ +2Re (x5
Py 2 . v 3 3 . v
3. Ili"'{_fl Vi =|!'|;'|' - !_]-'!! . :I:.L',_jr::.. y i, fl:.‘t’,_}'] = "'li'l + [J" +2 'I'.'x'-:"-_::'; :

e [1/Unit IT

T4, Frr o # wh-d w0, 1] F wew £ P (gewwenrre st @ g A 1] 5
TN ST WA Woen i g

|, {feCl0, 1] of vo ages & ) 2.0 Hed]n, 1] i =0
|

1 (=000, 1] A0 2 0} 4. el [finde=s)
L]

79, Which of the following sets are dense in (70, 1] (the space of real valued continuous
functions an [0, 1] with respect 10 sup-norm Lopology )7

L. {feCl0, 1] : fis & polynomial } 2. M=o, 1]: 40 =0
k
3. {feCD, 1] A0 = 0 4. e, 1]: _[ Fleide=3)
o
. ] n :
Hil, A i O Conz 138 By f[— W T SO g T AR wEe f w0
n "t
oY [Tk £ )
1. ) =112 2. =R ogv oW UE R HEE R
i fi21=1/4 4.t il AmeRE e @ Wik T B
80, Le 2 C— C be a meremorphic function analytic at O satisfring f[-l-]: : H_ : for mz 1.
n n+t
Then
1. fidy=1R 2. fhasasimple poleatz=-2
AN -=i4 4. no such meromerphic function exists
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81. 7 v wlE dweiiE vy & 0 s S wr S e 0, &

1. f o arvelE Sy ferw d ) 2. fRewgy
3. =0 d. [ oo gelav fewia g g

81. Let § be an entire function. If Im § 230, then

1. ERef is constant 2. [ is constant

L f=0 4, f'is anonzero constant

82. LD B0 =07 F{1/2) =08 @ Semire & owf D=z | <1} fer f @
e i o e
1. |fr (1) 543 2. | =

o043 and [fO) St 4 f(3)=7,zeD

82, Letf: I — D be holomorphic with f(0) = 0 and f{1/2) = 0, where D= {z: 7| <1}, Which of
the following statements are comrect?
1L |f (1) <40 2, S0y
. 1A (ZR s 43 and | ()| < 1 4. fif)=z zeD

83. z=x+iy &7 F zaC W B iy o -
H' = {zeC:p=0,
H™ = {zel: y< (Y
L' = {zeC: x>0},

L = zeChx=0W
2z+1
S=+3

v f(z)=

l. H sl & & 7H & o oGy e & )

H& H o awa [ #H & G o oo § o
Hat L' @ &ov 7 H & L # &9 ot s 8
Har L'# #9v 7 H o L's woe o o &

B
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Ba.

28

For ze G afl the formm z = x + iy, define
H ={zeT:y=0},
W= fzeC: p= 0,
L7 = [zelCax=ql;
7 jesl sy,

: e dEF]
The function [ [z;..EIE

|, maps H onto M and H' onto 7,

I_;\-_'l

maps H onto B and H- onta &,
3. maps H' onie L and [ onta [,
4. maps H' onto 0.7 and H onto L.

i
2 =0 @ BT j‘{z]=uxpL

& e
J

| —ensz

v agar Bfewmr & 4

1,
2. PR AAOE B
3 v s AT &
4.z
&
¢
Atz =0, the function ()= -:xpL ]has
|l—gosz )

a remavable sineulanty.
o poele,
an cssonlial smgulascy.

Ee Ll Pt —

powers of

s = QX1 TR L |+ BT e pw e & ) wd R Vo = omempmma y & o

Al oo gl

1

1.

Let B = Q {x]T where 1is the ideal generated by | =% Let v to the coset of X in B, Then

1. y* 1 s iereducible over B, 2.y +y+ 1isimeducible over B,

3. ¥ —y+ 1isureducible over R, 4, v +y +y+1isirreducible over K.

2= 0 % 3 o ) @ s Svleen @ H o G50 aEeTE § WNE B e &

the Laurent cxpansion of fTz) around 2 = 0 has infinitely many positive and negative

¥ ] 2 oy ayEl
3 o¥-yed 4.y +yty+l
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8o,

fa.

a7,

87.

88,

B,

29,

29
57 & ala—ar Wt # 7
L. Sin?", Q oe #idhw 2. Coswi17,4Q) @ 4l & |
i sin! |, Qo detr # g 4, ﬁ+ﬁ‘ﬂ{ﬁ}wﬁﬁﬂr? /
Which of the following is true? ..
1. Sin7 is algehraic over Q0 2. Cos 117 is algebraic over .

JZ 7 is algebraic aver (J(x).

3. Sin" 1 is algebeaic over Q.

o

A=+ rrrl w gl =2+ 1 A QeE

L SEH ST i (), g(x)) = 1.

2 mEars o s (flx), gl) =2 - 1.

3.0 oy o (e, glx)) =2 40 0+ ],

4. aEw wEee ({0, el =x 0 S Lt e

Letfix) =2+ 5" +x+1 and m{x) ="+ 1, Then in Qx].

god (o), mxp=x+ 1.
god, (fx), gixP=x' -1
Lem. (flx), gla) =" + ' + 2+ 1,

Lem. (i), six)) =2 + ' + P+ +1.

B o

Wi 36 & FF wE G 7 oww ey Ho@ G sl d @ B

. HcZ(G) 2. H=Z(G).
. G ¥ H o oy 4. H vw smadh wap

For any group & of order 26 and any subgroup & of G arder 4,

!;..'l

. HcZF.
3, fis noemal m G

H=Z(G).

£ 15 an abelian group.

i

A G T 8, x S8 B wwr & )

. G 77 2-Wat ovege mmg & 2. C o7 3-AF Tywer gemneg §
3. O W 0 SO g anenE # o 4. G W ow ey eTEas e 72 a7 i
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59,

90

i

Ui,

o1,

30

Let £F denote the group S, = 5. Then

1. a2-8ylow subgroup of G is ncrmal. 2. a 3-8ylew subgroup of &F is nomal.

3. O has a nonivizl nomal subgrowp. 4, (G has = nomal subgroup of crder 72,

W X e e EeeEE e & ¢ A R Ay Ag, A X F T ave & wl e

st 8§ 8 X 9 TF woq A qoadral wed [ pden e £ amd ) = a, W9 xed,
i=1,2.3.

L g WA w89y

Z, W H T gy, 0,0 T F T ST weEwed & e g o #
3. a0 ® WE AT g F

4 el o we A, A 0T A 7R T R e

Ler X be 2 normal Hausdorf? space. Let Ay, Az, A be closed subsers of X which are pairwise
disjeing, Then there always exists a continueus real valued function fon X such that
N =gilxed, i=1.2,3

b iff cach a0 erther Oor 1.
2 7 at least two of the numbers @y, 22, a5 are eguoal.
LR for all real values of «y. s, .
4 cnily 1 ane amoag the seis A 4. and A, s empty.
e LI U nit 111
i : 2 -| . p (1 2
it S e e B e B e = Y=d¥. ¥Yidl= i) v fad GEf A=| 6 -1 | o
it -1 \ 1)

¥ [_!.'ﬂ.t’]} it

| ¥20x) |
vilxh = wo 0F valx) = 0 FT x = m.
pilxh = 0 7 o) =» 0 TF xoy on
Wlxp = oo e paln) =k s T N - Ol
Wilxh paly) — —oo W X —F oo,

Zu Ly I e

Consider the system of ODE

i 2 |
Ly ar® ¥ = ‘ '
ks h—] 1
J P - vl |
where A= !:Ln-:l - 1) | Then
=l vylx
L. wixd—wand ya{x)— 0 asx — o,
2, witxd = O and (el = Das v — o,
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Ak Yalx) — oz anel 1f) — =0 a9 —on
4. l|'I[.-"-']1_'|.-'_=-[.'II':I = D GG e

a2, wtar W eyt + Ay =0 w0 =0, v(1) =0, # 59 dar v 3Bt m k @
sierT & Fread (0, 1) % ooF s was R & o

. re a5t Fewmr o 2, Pz qemmr B g
3. wueE ot 4. HoE #
0z, For the boundary value problem

YRy = 0y} = 0, w1} =0,

there exists an eigenvalue . for which there corresponds an eigenfunceion in (0, 1) that

L. docs net change sign, 2, changes sim.
4. 15 posilive. 4. 18 negative,
93, ] i (7
TR B pHyscesecs O<x<s, W0)=0, yl—|Z0Fmawa:
X 2 AL E
1. smge 2. T 3. SR 4. A

93, The solution of the boundary value prehlem {!—’r tTr=eosecr; Oy L
d’ i 2

¥()=0, J(%J = Ois

1.  convex 2. concave 3 negative 4. posilive

o4, - e, =0 Fﬂ
ul®, ¥ = x, x4 ‘},3 =& Fav

1. @ xek, yeR o B9 rF g # )

(%, ¥) €R* : (x, ) # (0, 0)} 7% §FF amrer 5707 & ¢
{0 ¥) eR7: (x, y) = (0, 00} 9% oo affwr e & 4

B

Tl ) R O, v) = (0, 0)) 0% 7 airg 2 & S e WL By
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94, The Cauchy prohlem

T, +p, =0
- 0
(X, ¥)=x, oni+y =]
b
1. asolution forall xe R, velk

am wmgue solution in 4y, ¥1 €& 1 (x, v) {0, 00}

bk

3 a bounded solution in {(x, v) €B : (x v}« (0.0))

4. am unigue solution in (%, ¥) €R7 1 (x, ) = {0, 005, but the solution 15 unbounded.

a5, o [ n O FET

u —u,, =0, Oy and (=0
w01 =l )=10, {0
i) =zinx+amdy, UZxsx

ol e l=re O

it ce(D, D@ 152 wx, ) 2055 { — o

Wit ce (0, AE D Cule, = 0 F9r =

xe (0, 7, t =0 & B dulx, i) oF whes sav
witve(0, o B oMol ) > 0 TF e

et

s, Let & ke a solution of the hea equation

w, -, = Dz x<mand =0
Wl g y=wlm, =10, e T

n{x, ) = sinx+sm2y, 0SrZx |
Then
] erfx, 51— (has ¢ — 90 forall xe (i, o)
2. Pulx 0 —+0asi—r = forallxe (0, M,
3 e'nlx, £15 a bounded function for xe (0, 7, 0= 0.
4 e ulx, £} — 0 as ¢ — o« forall xe(0, m.

4. Cori S e e e

rr'+}r:’=ff.f]'. re{ll) l

u' (0=, u(lh=b

4,
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7 a4 A1 @ e o S e ) = (Ve e gt ) =

f{ﬁhﬁ), o v i s W

VetV =8 {Ex,.vil X+ *:1}*1"1
vix, =0 {;r,_y] x4 y7 =1} f.'"q'fj

T B 0w A
. a=0%b=0 1..u:~l}ﬁ'.-_':r=l3l
3. a=0T h=0 4 a=0z bh=10

9. Letu be a solution of the boundary value problem

=e'+-1u’=f(r}.- t e (0,1}
4
wi{=a, u(l)=h

Define for "+ = 1, WX, ¥ = f:[\q'.rz I-_]-E Jarldg[.'r,_!.-jl = '.l"{\,l.r? -—_|.-IJ :1 then v 15 & solution
ol the PDE
Vv TV, =g n {{x._r] 2?4 -:1}1’
, il

Wrpi=0  on %(x,y}l e +_}-?=]}i
I, ag=0andbz=0 2, arlandb=0
A g=0and h=1 4, w<0and b =1

7. R g § I v 9uR Bepm st (UTM) grmeetr ool & o gwe ol Bl smws
= w A P W et ov-Re

2433, -y = 3
dx +dicy = 5x, =3 {13
_2x| _-3'.1:.: ' .1':. = I.

o et (1)
i, v UTM # wwrafem &t o wanh & vog a7 oyl TE B wuity s Gev)

wiiftea g B ol #
. ool @ oawenidE UTM o swreide & 78 ar s

AH
5107 RDH2—4 AH—3A
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3. UTM 5 wwmien @y wenr £ awiE it aw Seel wieal g w B
4, UTh & woraier & oy menr & o7 UTM &5 o (1) a7 g # ¢

97.  Given that an upper tnangular matrix (UTH} is invertible if and only if all its diagonal
eleamenis are diflerent from sere, consider the lncar system

2o +3dn,—ry =3

-
fx, 44, ~Jr, =3 i1

A P |

-
Theo svatem (L)

gan b tanslermed intoe an U hut iz not invertible becanzse the diagonal
eotries of the LT are non different fiom zero,
is invertible thongh cannot be transformed into an UTH.
g can be ransformed mto an UTM because above diagonal entrics ane all dufferent fram
i,
4, can be ransfmeed o an UTM and the solution of the UTM isghe sabution af{1).

98, wET ) =% - x—2=0.. (1) & g F B wd @ x = pln) @6 g(char w f
Fraer @ (1) @ g @ 2l plx) & whoer aoag of

x 2 ) . ) & -~
l. #lx)=x— — ., mig[—a,q) T T g S a T e R B
Al
1 2 th 3
3. elal=rt = 2, gzl — WHE TE
. . _T
1 e I
3 X = —— o K0 K e B oreamnmr g &
r”
; 3 ;
d. pix)=xt =, plxisle = R IFESE T E
kY
. Consider e fusction
Fix)= -1 -2 (1}

Lt x = sladesi theat any fxed poind of o) 12 a soluton of (L Then

2 -
T —a—a

l. x)en e [ea,a] 15 a possible choive where o 15 positive constant.
i
1 2
2 2lX)=y" — L gix]=l+ — arepossible clwices
X
s _'._" ".'f"l 3 1 = 1 ;
3 FLXl=x- ——_ K =0, K c & is2possible choice.
#
T & .
d, giand=x" =2, gplai=1+ — are e only pogsilhle chvices.
Az

=/07 RO/ 2—4 AH—3B
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9. s R h)=A K O
[N

WEf A v g 2
; casysing, for Q<

& K(x, )= e prdsx<g
cosg sing, for & Sx=a

£ yw o sr wmer @) = A dn)=0, #(@=0, F(0= 0 =t aiv o awr #
E fA) e d e g o w wren o

L. @A =0, % vy 5a & ¢ 2. &A=, s T w BT E )
3. A<, 7 mw oA o 4, W AE),E AT ET E S

04, The integral equation

#x)=2 jﬂx,.;* IS WL
¥

; COs X 51 i e o
where A is a parameter, and K[—"-'J:-}:{ ;1;“-:':.;01';:.1'-‘:5
|[COSC &Ny, foT { Sx=x

leads to a boundary valee problem gix) - A &) =0 (2= 0, F0F 0, where ff4) s
known. Then the boundary value problem has

L. aunique solution when #.4) = 0. 2. infinite number of solutions when f{4) = 0.
3. nosolution when 4 <0, 4, a unigue solution when A= |,

r

i Fa

e s
=
(i)

R

2 I
gz
100, wafe fz(x, ) = J-j|. \I -i-| E._-:,_.] -1z ]ﬁ".rfi}- 5l D v wlw & Ryt ofefsr wv -
o Y

Exsl-l2yve ), W 220 & F ovmrlery 3 avar or afaesig Bz = (x ) 7
wy o . '

L 5= ad(xy), 75 o e # w9 D o 559 ¢ voomm =m0 £

i=1
Lo zm= e (0t addx, V)8 o 0F e Rermw & 0 g 7 by @ m e
HTFEFE e E '
Yo o= afdx, p)FE o feaw @ ow D owe b e #
4. m=(F =104 = 1)1
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[, An approximaie salutian 2 = 7. (X, ¥) 10 the problem of extremiang the functional

L.

101,

L.

=)
s Y 1 |

i ' fae Y Ee N .
fz{x, ph) = f_nl = |+ — | =3z idudv,
o I_I"' s L

where £ is the square, -1 £ x £ 1~ 1£ v £ i, and 2= 0 on the boundary of the square, is of the

n
k- Fe Zr,:l.e'i (2, v), whers e are constants and functions & are lincarly mdependent
TR
i )
2 mo =ty O, b gegh e, v wherg o and e are conslants, and ¢ and g Lave

comtmuans partied deryvatves.

Lad

so = el V) where & is a constant and ¢ s continuons i D

m= (et = D = 1116

Fs

e g S b o -

1. Sftpeesr Fruse [aorerd Figir oy sl &

¥ o pgEn P @ sl @ A we Gy e et $teee e
TR aEr @& Grd S ad & g

X, dfivee P sronadt weftel & arprrdt # o

4, e T e Frrr fweT e o ammen £

Which of the foflowing izfare cocrect?

Hamulton's prineiple follosws from the DY Alemben’s principle.

T e

Hamliea s priseciple 1= w01 vseally applicable to nonkalonomic system. unless a
velation connecting the diffeventials of gencralized coordinates is grven.

K. Hamelten's prizeipie [llows feoom Lagranpe’s sguatings.

4 Mewton's second law of motien foflews frem the Hanlton's pringipls.

mer fE L e goredt 2 emwolt B o

L. el wehl it ot @ aeenr afiaa &y

2. vl @ et wsl ey Fdaral @) dr & ware 8

L el Leaiv alaes wy A sy ol & ooy |l T selewt @ s s
i Wy &)

i ar i aafRer F ward) v sl wifr o vw Govwy waa B

Let | denate the Lapranman of a systene. Then the

Lagranie’s equations are second order differential equations.

1

L. =

4 Tl member of eguaiivas is equal to the number of gensralized
conrdinales,

i Lagransian Lois not unigqus et lunctional form, bat the form of the

Lagrange’s equaticn of moficn can be presecyed.
4, Lagrangian function is @ quadratic function of generalized velocity when the
poicntial exizs,
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2
v@me [ Unit 1V

w1 F(x, w), G(x) o5 Hiy) &5 (X, Yar Wy Wt 72w wad, X @7 owe vl e
Y # a5 Eay § ) ofhnite &

1 E X<a

1 == Y=k
1_1 ;'.f? .rli:-:"l‘?

-1 = ¥=h

@ vl

L1

wWE g F b Fawamew aiE F o oar

Fav wme (U, Vy=0 st &t x 7y & & Fix, ¥} = Gix) Hiv)
Ok gy # E Fix, y) = Gx) Hiv) ot ssmere (UV) =10
arlUaVeamsfat X eYarg § ¢
X IY s dm U oV o d

Lo Bad ok

Let T‘I‘{x, ¥h Gix) and H{y) be the joint c.d.f. of (X, Y), marginal ed.f. of ¥ and
marginal e.d.f, of ¥ tespectively. '
Drefine

1 i ¥<b

-1 if ¥=b

U-_{J if Xaa
-1 if X=a

and F":{

where g and b are fixed real numbers, Then

If Cov(U, V) = O then F(x, v) = G{x) H{y) for all x and W
ITF(x, ¥) = G(x}H(y) for all % and y then Cov {II,V) = 0.
If U and V are independent then X and ¥ are independent,
If X and ¥ are independent then U and V are independent.

ol b=

A 3 # b @ R aglew e X g Y @ wrw @ s weT ae £ 2

. wfaeRFMPX>alY>a)=PX>a)

wila,be R# & P(X>a|Y<b=P(X>a)

Xa Y wowadhw T ¥

a,be R & &7 E[(X-a) (Y-b)]=E(X-a) E[Y-b)

e

Which of the following conditions imply independence of the random variables X and
¥?

L. pX=a|Y>a)=P(X>a)foralla e R
2, pXra|Y<b=P(X>ajforallabecR
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3. oand Y are uncorrelated.
4. E[(i-a){¥-b}=E(X-a) E(Y-b)fralla,beR

105, smep Ffe 5= 11,2,34.5) 77 & goew wioen P oo @ G T § g g A
sy oy ey

(O «0 020007

] i 0 0

F= 07 0 01 B2
(02 O 05 0.1
L0 05 0 0 05,

o2 0o O

[}

I (e I.'i':_.”:l: @ II_?,.T} T Ly B

E lim J.::-_[__"! =],

T =

I~

srefs seer o e (0025, 0625, 025, 0,23, O)rr =7 509 £ )

4. lim l.':-:r = |43
K=z

105, (omsider a Markowv chain with statespace 5 = {1,2,3.4,5} and stationary transition probability
miatris P given by
(01 0 02 0F Jon
] 1
=107 0 Ry O
2 0 0301 0

|
Yo 85 o 0 05

et
i
=

et o™ bethe {7, 1) th elemnent of &

1Then

i
ol

8 Z.‘un ,.'J[, =
=t E

2 (.25, 0025, 4.25, 0.25, 0] 5 2 stmionary diswibuwion for the Markew chain,
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A Zpig]{m.
=l
4. lim pl =143,
L Lo
1 =
b oy
x@E,#ﬂ#W&g[ﬂ:FEI rF R 9 U UF I SEN & oo e £
2x

(1) Wity e B od gdowu & B ul-x) = —ulx)
() xe (=1 1) # @ ux) =0

(i) ™mixck# R |m:x;||55 :

\'-'E:re
A i it x e Boab B9 flx) = glx) + wilx), @

J e wew o e &

wetx @ 5 (x) = 0 v sy By
R fow m@war wocy wes £ )

Jvw e v 2

£ b e

Iz

| 5
Let g(r}—.-—fi-—ﬁ' P forxe Eandube a continuous fonction on | such that
LT
(i f=r) =—n(x), [orall x & &, and 0 non-mero
{11} u(x} =0 for x &-1,1),
.. e 1
{1t} ulx)< Jorallxe B
| : 2; 2ae

Let iz} = gix) + wix), for all x'c B, Then

S can take negative values:
Fix) =0 for all x and # ds nat integrable,

1
2
3 i is a probability density function on B.
4

4 an integrable Tunction,

AT Ko Mo . 0T GRREE w E W X, -n T dnin=1,2,..) # fv F rewwe

N e
. ot e e e
gEw d rAR EN=2, . # R Sy=—7=2 L7 Sy & §o7 g Fy # 1 aur av
. g [ 5 B
WA el n
e — v = - ==
fF DR A ST WEREE 6 9 a0 e ) e wwer o Py O @ e

el B8 7
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1 lim Fy(0)s®() 2. lim Fy(0)2®(0)
1 lim F (£l 4 lim F()z®()

Let Xy, s, ... be independent random variables with X, being uniformly distributed between
o and 3n,n=1,2,..

i
Let &, ——,1=Z£ for N =1,2, ... and let Fs; be the distribution function of 3., Alse let &

-.'.', Eal M
denote the distrioution function of a standard nosmal candom varable.  Which of the
following isfare tmee?

1 lim F(0)=d00) 2. _&Iim_Fﬁ.{ﬂjaﬁﬁ[G}
30 lim F (l=ddl) 4, Elim Fy(lyz @]}

. ; i 1y
e O X, 7 X, Wy ¥ W T9E EeY R _;']{x]:he P xs0T

f;{x}%e"h*“,.mw far

[, Mo+ X0 @ Brf gafar & ) 2. Xy 2K .0% vk &
1N, 42X, 07 Bl Py %[ﬁri,ﬂ},ﬁ'ﬁ frd s & |

; z .
Suppose X, has density f(x) ::ﬂ]-e*"' s Oand X, has density f; (I]=E—}E .EIIIH1I:" 0 and

e My are independent. Then

L. X+ X, 15 sufficient for & 2. X, #2X. is sufficient for &
1 S
3000 M+ 2Xs s complete for O &, ;{..Ji'l + 2.4, is unbiased for &

s i pa ure n = 2 yyEwEET W WY O# 3w 06w Xy, XWX, & O OTE 0w A0
N, o) g=T # o wEf e p<n g Qg o giE ammr E ot

1. o & SR WEIET SR o8 T ST S £ )
o T FEET W SRR WA ST @ @ Hw TS AT
ger o w9 g aey g el & o

T ol s L e e R M e e o G e e o o Y i e

[ETL e'-'? !

4. o o @ o sl avwes @ B o e o gew arwe F el e sgie

g Bl
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109.  Suppose that we have n ( = 2 ) i.i.d observations X, Xs,....X. sach witha commaon N{y, ﬂ’!}
distribution, where —¢ < u < = and 0< o® < <0 are both unknown. Then

. the maximum likelihood sstimate of o is an unbiased estimate for o,
2. the uniformly mininmm variance unbiased estimate of o° has smaller mean squared
error than the maximum likelihood estimate of o

3. both the maximum likelihood estimate and the uniformly minimum variance estimate
of @ are asymptotically consistent eslimates

4, for any unbiased estimale of o, there is another estimate of o with a smaller mean
squared emar,

110, e B X, XK, X FEWe (8-, 0+ 14 ] & 7o coraer 77 & 550 & o o< <e
TE I REe Boran

it awn O T FETT oA B S

wereyf g QFT s aww §

gireel wma O 27 CEwRIES TERT FEVS AT s e R
wireyf SEywy § &7 UEET s FEET A $iEaT a8 8

fu b b

110.  Let X, Xan... X be ii.d. observations from a uniform distribution on the interval [B - %, 8 +
14 ] where — 20 < B < & is an unknown parameter. Then the

gample mean is an unbiased estimate for .

gample median is an unbiased estimate for O

sample mean is not the uniformly minimum vardance unbiased estimate for 0.
sample median is not the uniformly migimum variance unbiased estimate for &,

Boolb b

111, #w X oy Ef(x; A= A x =0, m‘f?‘*ﬂaﬁ'ﬁ“ﬂfﬁﬁkﬂ}{ﬁk+1,k=
0,1,2,.... X o B g Y =k fmw & 1Y & 5ev # Y, Yy, .00, Y, 00 TG00

aftvrsl g g & 0 A R }‘*:azr,. 1 ar A T STl faft smeew A #
il

111,  Suppose X has density £ (x; &) = ™, x = 0, where & = 0 is unknown. X is discretized io
pive Y =kif k <X £ k+1,k= I} 1,2, .... A random sample Y, Y3, ..., Y, i5 available

from the distdbution of v let F= Z}" Then the method of moments estimator Aof &

(]

15
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ot R
1 Jhod 2. A==+1
¥ g
% E ; A
i A=Inl 1+ =J 4. the same a2 the maximum likelihood estimator
A &

) T x & 0 0F s w, sl fix - 8) = [0 - x), TF w0 e g
T | et w2 owwmET w sy wew e X, NoGXG 0wl 1106 = 0

Ha: B0 0 e oflmy mhesa 5, =y fm (X)), e

1, ofF x=0
fag [x) =y 0,7 x=0 v RaW |
.ﬁ—].ﬂﬁ’xr:l:]

AT iz, e gorme g e el L0001 - ) F wmrw £ we Ol g @ Eer T o
wm o wa R ?

1. o g=0, @ limPiS, >nz, =1

[t bt Y 'I

2 ak g=0, @ lim P[S,>nz, }=a

Pk

3 g =0, @ ]1':11P{5‘R:n,-":?3£}.:l

Heki

a @R g0, @ lim PS>z} =a

n—k=

Let 3y, ¥ooo. . X, be bid. observations from a distribution with continious probability clemsaty
function f which is symmetric around B e,
fis — 8% = [{0 - x) Loc all real x.

&
Comsider the test Hy: 0 =0 vs H, = 8 = 0 and the sign test statistic 5, = Zaign{}.’: ] where

=l
(1, if x=0
S1Em {_.,-].:J 0, §f x=0 . Letz, be the upper 1001 — cejth percentile of the standard normal
=1, ifx=0

disteibution where 0 < o < 1. Which of the following isfare correct?

. 1Fd=0, then lim F-[.’S-“,, = ».'rnr{, } =].
a=rs

2. [ @=0, then lim PS> nz, =2
=g .

[www.pkalika.in]
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3, IFé>0, then lim P{s":-\.";:}a}=1_

=il

4. I1£6>0, then lim P{S,>Vz, | =er.
et L]

113, a9 fF X, Xp. X N0, @), & = 10 8 Py war oo agftew sfesd & 00 @ gd 6-N(0,
£ 10 a
), =20 57 At ¢ ,xf:llzx,ama-; T T T A O g e

1. d=X 2. E'h=£
21
3. G=Xif Xz20 4. P=Xif¥=0

113, Supposs X, Xi,... X is a mndom sample from N(B, o*), &° = 10. Consider the prior for 8,
_ X H
8-N(0, T} 7' =20. Let ¥=—1 X,. Then the mode &of the posterior distribution for 8

i=1

satistices:
1 é=F A s
21
3. GsXif X=0 4, BzXifX=0

114, (X, Y) o7 &0 w2 frey gfe Qeref ov Band (0,10, (120,02, 30, (3,20, (4, 1) 1 &F

| 5 X w‘:’ma‘m—mﬁh‘&wwm#?=% i
2 Y v X P agE-g ders e # X =2

i X T Y &g w gEgey qore 0 8
4

X 7Y @ dte o owewy mwE +1 8y

114.  Consider the following five observations on (X, Y0 (0, 10 (1, 20, (2, 30, (3, 20 (4, 1),

Then

1. = The least-square linear regression of ¥ on X i3 ¥ = %
2. The least-square linear regression of X on ¥ is X =2,
3. The correlation coefficient between X and Y is 0.

4. The comrelation cocfficient between X and Y s + 1.
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o5, h?ﬁﬂ?—:!&“ﬁruﬂN{ﬂujwﬂﬂ?ﬁFf'}"f ..... X, Fan g

e @ A I?‘?!ﬂ'."rifrr fr m &
f ; ;
Yo=p+ &, F- g =p (- +yfl=p* e i=l 2 n =1

et T:lZ}; whapala =0 o ned & forg

 fon
1. T /o G 827 5 | 2. T o apg u 75 ol o i & 7
3. E(Ti=pg, swew (T} = ain. 4, T~ M (u, ﬁzj el B = o',

Suppose €, En-.. %y oare dido N0, ). Consider Yy Ya.oY, delined by
Vo=t g, Y=gt = p(F— g +l=-p" 2. 0=, 2 n=1,

Let T=— ZTr Suppoge b=<p<landc' =0 Thenfornz2
Fiz|

14 T hac a nocmal distrilition. 2, T has mean @ and vananee g,

1. BTy =g, var(T = a'in, 4, T— M (e, &) whene 5 = e in,

v TR N TE worhae 9 # P owee aed wal #@ Sfj"?i'ﬁ P ® airveEy By U oTn omw
a3 wikeET A 7B aET-armT whoww gk se

T A: 200 soewns © T owew wgieew moed fAroamw B gTm #
(SREWOR), e # % w &y oW oy @ B s P mp W OFW e A wve #
X

200

.|I'__II =

it By swararad & et gow g = wERT & fonfam e & Y TR0 W 100 @)
SRSWOR it & g & ooy # 8% www o 7 o o w0 omr & @l pow oo

& Ay T
HIEPG RN o & iy S
2}

it witen & seemened 77 W e 8 6

oy W SAEE ST & wea] pa AR
B e B ST s #
o, g BT TR g B R pa @ SO p) B gerar f O o) &6 W OwmE £

T o oo 29 aid gey 7 Wl gawes & Sgen wEe B By T oy W T
AR B

La 1l e

It a survey to cstimate the propottion p of votes that a party will poll in an election,
statisticians A and B follow different sampling strategies as follows:

Statistician A: Selects a simple random sample without replacement (SREWOER]) of
200 voters, finds that x of them will vote for the party and cstimates p by

[www.pkalika.in]

Download NET/GATE/JAM/BHU/CUCET/PhD Entrance/M Sc Entrance Que. Papers at www.pkalika.in



Telegram: https://t.me/pkalika_mathematics [45] [www.pkalikain]
45

X

7= 500"

Statistician B: Divides the votars’ list into Male and Female lists, selects 100 from
each list by SESWOR, finds that x;, x; respectively will vote for the party and

gstimates p by
B Xy = a0y
o200

The number of voters in the two lists are the same, Then

—_

 is an unbiased estimate but p; is not.

2. pand p; are both unbiased estimates.

3. moand p; are both unased estimates, but gz has a smaller vanance than gy, or
the same vananoe as .

g, Variances of py, pz are the same only if the proportions of male and female

vaoters who vote for the party are the same.

117. 1,2,...,5 7 ST § avarw gow of @vs o e wes SR o RE
wow 11,2, 3}; @w= II: {1, 4,5}
ey & iy wrsw vy el BoF 7

1. afiwerr gag # o

2 WE O U0 ST @ g £ U gty auare fwwr @ se HEEr s s

@ ween Ay at 2ot waat @

ifipgrer Fareait gearr [ o aderaw & g vei der el s v eeT e B
4. F* o wrr AEant mAaw e e # g

e

117.  Consider the following block desipn involving 5 treatments, labelled 1, 2, ..., 5, and
two blocks:
Block I: 11,2, 3% Block 11 {1,4, 5}
Which of the following statements iz/arc truc?

1. The design is connected.

i The varance of the best inear unkbiazed estimatoer of an elementary (reatment
contrast is either 20° or 407, where o is the variance of an observation.

3 There 15 no non-trivial linear function of ohservations collected through the
design whose expectation is identically equal to zero.

4. The degrees of freedom associated with the error is zaro.

118, &rY fo pand oies oF sy wyerd 8 s 25 e 8 Rrger ev pm @ g 0 ar 1 8

I HIEET o WEL g aeesr o e el et wer g

7 HFE W EEr T awes | oW T B Eenw |

3. O ARy UF pEw we £ swen wme g [ sy wr g )
4 wereor 3w et mhIr o amar (0 o 1 EVUT
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Suppose Diat we have 3 data set consisting of 25 chservations, where each value is either U o7 L.

The mean of the data cannot be larger than the variance. .
The mean of the data cannot be smaller than the vanance.

The mean being same as the varanee implies that the mezn is zero.
The varianee will be O iF and enly if the mean is cither 1 ot 0.

o led B —

g ka2 5, AN %L 130T Ay —x S 15 o o ST T AW, 20 0 X 20 W
et ¢ S o wb ala Wi R e as B8

1. Ax, + Ix. &0 s mm # 250 20 I F2x w oamms A A 1L

3. A 4 I @ ErT R s et 8 4, 3IxFIxe T T wOAT e O 8

Comsacder the variables x, = 0 and x; = 0 salisfiying the constrants x, + x; = 5, 4%, - 5; 8 15 amd dx,
—x; 2 13, Which ot the following stalements sfare correcr?

1. The maxieum valoe of 3x + 2x. 15 25 2. The mintmumovalus of 3x F 2515 11

%, 3wy + 2, has no finite maximum 4, 3%F 2x; has no fnile minimnm

T Tgw e b worEl & sel B oo gt oma ot 12 Gee oA v aEE W o F OO
FuEt T oyt R @ R R & ow o war & FF oomr &0 3 e e 20% sadh £ A
LT T =T |

FETEt o orEel & ey wear o gad 2 #
e o gresl W oTny weer ¥ gwo 4 &
woprEht o wrerar fer oy ey mwn wwe i 3ga 16 A i)
wrt o e wre Rar vy gsex owny # g e #

A e

In a system with a single server, suppose that customers armve a1 & Poisson rate of 1 person
every |2 minutes and are serviced atthe Poisson rate of 1 service every & minutes, If the
armval mate ingreases by 20% then in e steady state

1. the increase in the everage number of customers in the system is 2.
2 [he merease in the average number of customees in the system i5 4.
3. the increase in the zverage time spent by a customer i the system is Lo minutes.
4 the increase in the average time spent by a customer in the system 15 24 minules,
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. ! St e Mv be filled in the boxes using the pattern given as: _;_m_m_I_m_T_J—m_ﬂ_D_ -
o NN
w -~ =
2 p A e |EB® = . OILX XeX XX JeoX X Ne¥e
< B.a mwwmum 3| |E
Q Sl E3|B* 5 88, HEECILE X XX XX X X JeX )
_.D_L »n ] \mmmmm s L
= A ALEH fl1Sc0leceeeceeeen
v M\HW 508 .m.W\
o | me\mwﬂm zl|I"®@ecococeececee
m”n_ W % 383 m*mmﬂ N ® % b O~ ©® ®» O
il I WW m._mwmm 0 L s S s
pa | [= MW
7 - mmﬂacm w
L ©
mm.pn. & PO 00000000000 ee00e00008e0e00ee 060000
[IN] (7)) nﬂ._
= % 20e0e00e00e000000000000000000000000@00000GOE
= 3 COOEPOEEOE®E| |2 “
W Tm OPEAEEO®EO m@oooooooooooowoooooooooooooooogooooooo

Ll o
ol W/ O@CcCe0®ee®®©0000000000000000C00800000®00
=~ ° -] ———"
% %%H W.w.ua.3456T890,ﬂ,,2‘34587890123%5%7%%%MW%M%%W®%n
AW w__7® @ @ e @_U_HQ77777778\1&883888889999 > o S EFfF s s = = ,
< 3 3 .
ol 5 @ £
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