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PART A

The arca of the shaded region in cm® is

&3 1o
i
I ofm=iz] 2. (#=2)
N, J
[ ) :
3. t-r:--- “::-'- 4 (m+2)
- - }

The angles of o nght-angled nangle shaped parden
are in arithmeetic progression and the smallzst side s
1000 m. The total length of the fencing of the
garden in m iz

1. 60,00 2. 4752
1 1363 4. 2268

AL 15 the diameter of the semeirele as shown in the
diggram. 1f ACy=2AP then which of the following
15 corract?
a
5

£ =

L. 2 APR =‘;mga

. LAPBE=1-408
3. ZAPER=LAQ8
L

4. ZAPB=_LAQS

The rabbit population in ¢ommuniiy A mereases at
25% per year while that in B ncreases an 5060 per
year, [ the present populations of A and B are
equal, fiwe ratio of the number of the rabbits in B to
that m A after 2 years will ba

. 1.4 IR [T )
io1® 4. 125
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Twe moles each of Oy and H; are o1 two separate
comminers, cach of volume I and at 130 °C and |
atmospliere, The two are mads te react inoa trd
poentainer to form  water vepour imtl He o is
exlausted, When the tempematirs of the micture in
the ihird contumer swas restored o0 |30 °C, its
pressure became | amosphere, The volome of the
third eontainer must ba

E,_ ¥, 2. 5 l"' .'-1
3. 32 a4, 2,
Helium and areon gases in two separale conlaimers
are a1 the same temperatars and 5o have diffsrem
fopt-mean-sguare (L) velooites, The mwo are
mixed i a thied comtamer  keeping the same
temperatore, The rms. velogity of the helium atoms

i the nuxiere s

rore Than what 11 was before nixing.

less than what it was before mixing.

aqual t what it was before mixing,

pqual o that of argon atoms in the miaiee,

Su Lap =

The mineral tale 1% wsed in the manufacture of soap
bercauss it

@) mves bulk to the produst

) kills bagleria

{e) gives fraprioce

fd} 1% soft and does not scrateh the skin

Which of the above statements 1sfare correst?

1. {d &
3 e and (b 4.

() and (<)

() amd {d)

10 g of an inorganic compound X-5H:0 containing
o valatibe inpurity was keptlin an covenat 150 °C for
60 minutes, The weight of the residue affer heating
is & g1 The percentage of impurity in 24 was

1. &b 28
3. 20 4, B0

O a certein might the moon nits waning phisse was
a half-moon. At midnight the moon will be

om Lie easiern honzomn,

at 45° angular height above the castern honzon.
at the zenith,

om the western homizomn.

Fu Al fr
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10. A gemstone s iradiated in a nuclear reactor for S
days, Ten days afler imadiation, the activily of the
chromium rodisisotope in the gsemstons s G600
disintegrations per hour. What is the activity of
chromium radicisotope. 5 days afier irradiation if s
half lite 15 5 days?

1. 304 2. 150
|3, 2400 4 1200
11, Dizplacement versus time curve for a body 15 shown
in the figmre. Select the graph that comreetly shinas
(e variation of the velocity wath tims
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The gpring halance in Fig A reads 0.5 kg and the

[ halance 1 Fig. B reads 340 ke The icon blosk
suspended o the sprong balance is partially
imumersed o the water in the beaker (Fig, ©). The
spring balance now reads 0.4 kg, The reading on
the pan balance in Fig, C iz

3 r9kg
4, 35k

I, 5.0k
3, 3lkg

The ends of a rape are fixed 1o two pegs, such that

the rope remains stack, A pencil is placed apainst

the rope and moved, such thy) the rope always

remains taut. The '=]'-"'jJE: ofthe curve troced by the
pencil would be a part of

1. acirgla 2. ahelhpse
X asfuare 4. i irangle

During ice skating, the blades of the ice skater's
shoes exerl prossure on the iee. [ee kater can
efficiently skate because

1, iee getsconverted 1o water as the pressune
crerted Of i inercasss.

&, lee gels converied 1o water as the pressure
excred on it decreases.

J. thedensity of ice in eontact with the blades
Jdevreases.

4. blades do nol penslrate into ice,

Four sedimentary rocks A, B, Cand D aee intruded
by an igneous rock B as shown in e cross-section
dingn&m. Which of the ﬁ}ll-::m'ing iz correct shau
their ages?

Graund Surfaco

L. A js the voungest followed by I, C, D and R,
2. Ris the youngest followed by A B, Cand D,
3. Iis the voungest followed by C, B, A and B
4. Ais the younpest foliowed by B B, Cand [,
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14.

17,

1u.
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The stravin in & 2alid subjected to conbinuous sTess is
plotied.

Stress —

Which of the fallowmg statements 15 e’

1. Thesolid deiorms elastically titl the point of

Farlurs,

2. The solid deforms plastically 4]l the pomi of
Failure,

3. The solid comes hack to original shape and shee
on failure.

4, The solidis permanently deformed on feilure.

Crrovrth of an organism was moniiered an regula

tnfereals of time, and s shown m the praph belowr,
Accund which tims is the mic of growth zero!?

Bdamaies |5]

i H al
Favs Fderya]

47

Close ta dav 10
CIn day 24
Bevtacen days 20 and 30

Between days 30 and &0

In L b ==

A Tt plant with fed seeds (both donunant Irais)
wis cpossed with @ dward plant wits wane seeds. [
the sepreating progeny produced squal number of
tall red and dwarl whits plants, whal would be e
senalvps of the parenis?

Tikr = TiRR
TiHr = mrr
TTRR « fer
TTRRE = TR

B B
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Three sunflower plans were placed & conditions as
indicazed below,

Plang & sl
Plant B @ minderately urbulent wr
Plant C - siill aic in the dark

Which of the following statements is cormecl

1. ‘Transpiration rate of plant B > thae of plant A

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

3. Transpiration rate of plant € = that of piant A,

4. Transpiration rate of plant © = that of plant A =
that of plant B,

Which of the following is indicated by the sccons-
panying dingranm?

2 b
| |
| ‘
B |
| ]
A— | ——

L. @b+ ab . =af1-#) for [bl<]

2 a=bimphes g’ = B

1 = B ';
3. lakbY =g+ dak th
i
4, a>bhamphes —a<-b
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1. 5040 2. 4989600

3. tl! 4_ E: i
50,000 7 gy yrwE fae @7 |
1. 20 2. 30

3. 44 & an I

4 & A 7B 3 nxn oendE areE F) B
e s wE v

L. @ (A+B) = @t (A)+ @ (B).

2 T (A+B) < T (A)+ @ (B).

3. o (A+B) = g {ifE (A), i
(B)}.

4. @ (A+B) = sewrr [and (A), oS
(B3}

| - forx |01/ n)

ﬁ
0 Jor xelinl]

;;rxj =

Lo dim f o x ), [01]97 i wery & i

Ly ﬁ I

2. 4fE [0 5 voremy iy wor 2
1. wHhxe [ﬂ, | ]$ o J'.f.lrr.lf;l"x__.- =gy

4. watxe[0,1] & fow lim frx) =7 aiee !

By

L. sy womr & )
1. HEEERE £

3. amféey wE 2 )
4. FEET wemr 2

1.

23X,

24,

9

PART B

s g @ R # 21, The number of words that can be formed by
1 4 "

perrnsiting the ketters of MATHEMATICS s

L. 5040 A L T
3., I'M 4, gl

The number of positive divisors of 50,000 is

| L1 Z. 30

o4 4. 50

Lot A, B be nun real matrices, Which of the
following statements is cornect?

rank {A+B) =rank (A + rank (B).
rank (AFBY = rank (A) = rank (B},
rank (A=B} = min {rank (A), rank (B)).
riank (A+B)=max {zank (A, rank (B},

= e b =

(1=nx Jorx c[0.1/ n]

Lat =1
ot fifx) |.{I for xr:[lfr:.l[

Then

L. lim £ (2} defines » continuous function on
n—s

[0.1].
at wonverges wniformiy on [0 1]
{in foix)=0for all re[0,1].

R

fim f o x ) exists for all xe[0,1].
m—rb

Gl bl

o

e gl
The tnumber +f 2™ i3

a-rational numther,

a transcendental niumber.
an irrational mumber.

an imaginacy nunber,

= hed Pk e
Friet i iy
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26, A @ L vwowr aEs sy £ o0 A o s | 260 Let [ be a prititive cube oot of naity, Define

FEW = (v, v nlek' # 5 |v| F i For a veclor v = (v, vs, wipe ' define

i L T e e - ool » T . P
£l wdy’ | Tl v o aite S w = vl = vl | owhire o is transpose of v, [Tw =

(1L & jwls C5.1,10 then fw), equals

i

I
-1
2

Lo Jd, e

I

1T e MM e g ) el 203,48, 8+

k-
=1

7o Lel M= i an el el 2 3 48, a; tap t
] o P TR el i - v :
ap+tay =6} M # amael @ e B =04 Then the number of clemenis in M s

1. 8 A i 2 Xy Ly
i 19 §= A 310 4, 12

5, (30 Frammoam # 28 The last dien of (38 s

] 7. ALlig LA
% L 4, 8 34 4. 8

3 ]
=]

19, wwEe WEE 8 aEve we nen ez 2) The dunznsion of |]1:.1 VeESlar Space .nf f.LII SRTRETic
2 @ el s anegEl A e (o), = 0@ mainces A= (1) of order nen (m= 2) wilh real
(L v T P L i k| T P .
e we e Der B entries, iy = 0w trde wero s

| (mn-ay2 20 (nmed)i2 . {n*n-4¥2. 2, (n-nté)l

i (n+n=3)2 4. {n'-n+2)2 3. Anen=3)2L 4 (#-ntd)i2

W0, 1= [A]CR xeR o Gt oy | 00 Let T = [QUCR. For xeR, et gl = dist '

\ | %, 1) =mt e -vel}, Then
o= (o Dy s B fley)oyal) oom A AR A e

- : = Lo ek} i discanlipuons somewhere on = )
L, e ol oix) sisar &
2 olxyows contmuous i 2 But nol continwogsty

1B

TR TR ST THIE ko= 0y

ey e differenliable exaetly atx = 0,
[ {57 Je [P X T L DL R . =
e ; ; S Ioalx) a5 contmuous on 2 bur nat
1 B ex) SR peT e =0 e x =

T e comtinuonsky differenhiable exactly at x =
HE A e e = .
: ; y Cand alx=1,
4, Eoav o) sy F : Fiy i S -

X 4. ok s difereniable o 32,
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=R x R'& & (H, Kiek® = B o qoaifen
Fawere [ OV, W) B @ R omr &

L. SV, K) -+ f{H, W)
2 J(H,K)

3LV H) (WK
4 AH N+ AWK

. w3 mE ar el swaw agve o
wfEw T N oA @ L8N N %) giamr |
FSpMxi=px+1), peN g a1, x o %)
WA eRw e e A R rmame 8 my
HIIE, 5 R fge o i -

3+ Leta, =sinwn, For tne BEQUENICE A, Ay, -

32,

B

34,

35.

the supremum s

1. Qand it iz atamed.,
2. Qand it is not altained,
3. 1 and it & atlzined
4. T and it 15 not giained.

Usoie the fact that
bl I. E: = |
—_———, —————g&quals
in’ i Z:’Eua—f; 4
5 T
1. — 2o m]
12 12
P Az Ty
2
Let £ L —~L be a complex valued function of the
p

form Ty = uix,y) + i wix, v},

Suppose that ulx, y} = 3x'y.

Then

. feannot be holomorphic on © for any cheige
of .

fis holemorphic on © fora seitable choice of
v,

8]

3. fis holomorphic on © for all choices of v,
% o is notdifferentiabic:

Let 2 2% % B~ be 2 hilifear mapy, .¢., linear in
cach vanable separately.  Then for (V, W) e
x &7, the derivative D £ (V, W) evaluated on (H,

Kielk’ x & is given by

L. AV, K+ FiH, Wy
2 SH K)

. IV B} (W KD
« SHOY) F00W KD

£ i

Let N bethe vector space of all real polynomials of
degree at most 3, Define

SIN =N by (3piix) =pix+1), peM.

Then the marrix of 5 in e basis {1, x, €, %)
considered as column vectars, is given by:
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Lot F be a field of & clements and A = {xeF | x' =
L and x"21 for alt natural numbers k -
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-1 converpes if
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Tail

! 1 k<3

o

1 k-ll=43 4 p-1j243

Constder the group G =072 where G and 2 are e
groups of rational surmbers and integets
respectively. Let a be o positive integer. Than is
fhicre & cyelic swhgroup of arder 57

nod neccssarily,

YOS5, & NGNS 13,

ves, but not pecessaniy a onigue ons,
fever

b L Bed e

Lat fix} = ' +2 +1 and uix) = 2r+ ¢ +2.Then

T ?.-'-.

fxh and prxd are irreducible

(0% 15 irreducible, but @(x) s not.
elx) 15 reductble, but fx) s not,
reither (x) nor gix} s wreducible,
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4. Hx, th; xeR, t=-1},
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40. The number of non-trivial ring homomorphisms
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EELT
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3,4
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41, Consider the mitial value probiem
Y{U=fwt,  w=1
whera I: 2 —R is continuouws, Then this 1mitial
value prohlem has
I mfinitely many solulivns for some f,
2. aunique solution K.
1. noselution n X for some 1.
4, asolulion in an interval containing O, but not on
& for some I
42, Let ¥V be theset ofall bounded solutions of the
oDE
")~ 4ty = Jult) = Q. &
Then V'
1. ig 2 real vector space of dimension 2.
2. is a real vector space of dimension 1,
3. contams only the trivial funetion u=(0.
4. comtzing exactly wo functions.
43, The function
| N 2=t
uix L=« !
] A0, xeR

is o solutiom of the heat equation in

L {ix 1k xe®, 12k,

i t) wel 2 0 but not mthe set
1) xaeR, e <0}

3fec i xel, EEI{0ML

s xeR&, t=-1%
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The second order PRE

¥ . =
Uy = Wb+ X' e )

L. elliptic forall xsR. yeX.
2. perabolic forall xeX, yeld,

A ellptic forall x=&, vy <0,

&, Dwperpolic foratl xeR, y <0

Censider a0 second  order ocdinary - differential
Eguation  (0ODE} and i Goite  diTerence
represenlibion [dentlify which of the following

sralemends 15 commegl.

1. The finite difference reprosentation ks unidue.

2 The fimie ditferonce representanion is unigus
Ciar soni LM
3, TThere 15 noownigue Gt diTerence schems for

the CHOE.
. T uniquenass of a fnie diffens
can med b determmined.

e schame

Ex

[he wvariauenal ol extremnang  the

laretional

problem

.

i |
Myl = Jl-l plax—yaxy yal= -'11—_;-, k=1

has

a unigue solution.

cractly oo solutions.
ancinfinie nomber of solution
nex salulian,

et LT

For the birear wtepnal egoation

flry=rs |

]
the resolvent kernel &0x,

; HEEE,

-,

Erlpis

L. 1172 2 4
3, 32 4, 4
L ke amaMoman of & dvienucal system iz given

2

by H=pg g°. then as

1. q
q—=0,p=0
ki - =y
4, -1,

e s
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52,

a3,

The hazard eates of two 1ife time variabli T, and
T; with respective c.d s Fo(1) and Fafth and pud.[=
Figt) and £(1), are lu(t) = 3¢ and hy(t) = 42, 1 = 0
respectively. Then

Lo Fty= ity forall 1=0

2 F<Fi)  forall =1

X EI_T'|:| = E[T‘]‘.

4. filth= G4 forall 0= 0.

Let Xy Xo, - be Lid, AL ) random variables, Lag

AT FXit XS o Aoz 1. Then
Var( 5

{iam ﬂ"} is

S—fir Ilr

[. 4 U

a1 400

Let {X, : 0 = 0} be a Markov chain on A e
state space & with stationary trnsition probability
nEins.  Supposc  that  the  chain is ot
irreducible, Then the Markov ehiin

ddmils infinitely many stationiry distribudions.
admnts @ unique stationary distribution.

my not admit any sitonany distribution,
cinnet admit exally two stationary
distribulions,

Suppose A and Fare independent random variables
where ¥is symmetric about 0. Let =Y+ ¥ and
F=X-F Then

Land Fare always independent,
Urand Fhave the same distribotion.
L7 i always syimmetrie about 0
¥is always symmetric about 0,

sl B e
sl !

Cansider the following 2 = 2 1able of frequencies of
voter preferences 10 two parties classified by

gender, in an  election.  Identify e  vomect
statenenl:
| Gender | Party B | Pary € | 'Jm'-::-tgl__I
[ Mlale 200 400 aild
[Female | 100 300 a-:m___|
L Tol | 300 700 1000 |
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[, 10 thers 15 no association belween parmy and
gender, the expected frequencies are

LE0 G20
 fel) 2E0
2 The chi-square statistic far esting no
Assoiation s 0.
3 Gender and party are not associated.
4. Dot males and females equally preler party O

Let X, Aol ben (2 21 L0l observatiens from

Wi erhy distribution, where -2« p< seand
0 g < ware unknown parameters. Lat
ﬂ?:,,a. and ., denote the maximum likelihood
and uniformly |11i: LTIl At ks
estimates of o respectively, 1dentify the corree
statermenl:

I. 5, has the same vanance as that 07 &0

T ; Lok
2 Oy has larger varionee Qam thatof oG,

3. o has smaller mean squarcd error than thal
of e

3 -1
Ty e a0d ey o have the same mean sguared

ErT

Luppose that we have Lid. obzervations X, A, -,
AL with & normz! distibotion. Suppase lucther e
we have m independent 2ot of observations 1,
Yoo Mo which are also 1.4, with the same normal
distrihution.  Let £, = the sum of the ranks of e
A% when they are ranksd 1n the combared st of &
ard ¥ ovalues, and By = the sum of the ranks of the
5o thee commloned set, Then

L
I, Bify—=Ry=0p= =,

i

?l_llln = |r|r'|' - D] -

E{!‘El_!' El_R||
4. P fR'-l = R}::I= |.

P+ | — -2

5_,_'\'

Conzider a simple linear regression mode]
f= BX+e Let }:','} be the least squares predictor of
YarX=x based on s observations (1, 50 i = L,
Cmand X = Z.’[’
M

Then the standard error of the predicior ]",
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S8,

a9,

s ok R e

decTeases as 1o moves away from X
MECIEeRses a5 xp ime0ves awiay fom A,
increases as Xy moves closer 100,
decreases as ¥, moves closer to ),

A box contains ™ tickeis which are numbered 1,

2

simple mndom - sample of
witttout replacement [rom the box,

vy WL Thee value of N 15 however, unknovwn, A

n tckets s drawn
Let X,

MWy, 4-X, be numbers an the tickets ohaingd in the

-|1! b L

st draws respectively,  Which of the

followneg 15 an vnbiased estimator of N7

2% 1 where i:LI[.S{I +-..—:}:r.]n

In a clinical tmial n fandomly chosen persons were
enrolled o exarmne whether two different skin
creams, A and B, have differemt effects on the
human body, Creosen A was applisd fo one of the
randomly chosen arms of cach person, cream B to
the other arm. Wlich statistical ezl is o be used to
exarmne the difference?  Assume that the response
measured 15 2 eontinucus variable.

i Bed

Twio-sample t=test i nommality can be assumed,
Paired t-test if mormality can be assumed.
Two-sample Kolmogarav-Siamay (es]

Test fior candomness,

Suppoae that the vanables x, 2 0 .and %= O satisfy
the consiraints x;+xp = 3 and x:t2x =4, Which of
the following is e?

1.

s

The maximum velue of Sx;+ Txad5 21 and it
does not have amy finite minimonm,

The minimuwm value of 5x,+7%; 12 17 and 1t does
not have zny finite maxinum,

The masinmm value of 52+ is 21 and e
minimum value s 17.

5%, +7x; neither has a finite maximum nor a
finite mininmim,
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Gl Let i) be the number of sustomers in an M4
quétting system with amval rate & > 0 and
service cate p = 0. The process Xt isa

l. Potsson process with rafe A-pl.

2 pure birth process with birth rate A-.

3. birth and death process with barth rate A and
death rate .

I
4. hirth and death process with birth eole - and
&

1
death rame —,
il

/07 RD/12—4 AH—2B
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T Init 1

bl. Tead fx) = com{l - 30 4 sin (e =30+ e+ 107 = (i + 9 v Frew 8B o F R famaai &
C G e i 1 .

| R 2. x=3 3 x=-10 4. x=40

i1, Consider the function
A= eosle =50+ sin (e =30+ e 4 ]I:'I1 — (el = AP,

At which of the following points is £ pgt differenfiable?

Fiozap225 20 arwid k S [ 4. x=0
62, R A vl ) el g A7

o flx il = 1, =21 pNE {5 T A A

3. {=i 437 25 4, {r):Ffs)y+5)
62, Which of the following subsets of ' are compact?

L e pdif=1,v=2) 2 fx:ds, whg2y

E R D o S 4. fx Wit s+ 5
3 A dasmac={:0-Raiwameesdl =87

Lo dlfg)=supi| f{x}-gi{x)] e [01]}.
rk alfl ) = inff| flx)=g(x) | :x = [01]].

Looodlfg)= ‘ﬂ,!'{-'f} - x|y,

L]

4, af g) = supl Wix) - gix) cxe[0 1]+ J-| Fley=gix)dy
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L
: o T . R A = Qo o it i
ird Which of the following are metrics on €= {7 [0, 1] = R is & continuous function
I i @ = supl| Sle—gixn) | ixe|01)}.

2 difgh= il fxg—gix)] x e [0,1]5

[
b difgr= [f{x) - gla)er.

|
Ao supt [0 - g s xe [0+ G- gl

4. weq= 1,23, R e S A v T w8 e A s E A
p Wha
Lo |4, o e wpem 2. U4, set= 2
=1 =t J=i

3 l_[ A, s 4, I:i.ajJ arreH B
| =t

full. Foveach )= 1.2, 3., let A, be o lindte set containing at least tweo distinet elements. Then
"

113 n
‘:I 15 st covnlakle ser 2z UII .-'IJ, i ncountable,
I w=k s=l1

b

T s

T o
3 4. is uneoeniable. 4. U A, is wncowntable -
] el
05, T & W EeT 7 G u'i..-"'" g
F "."': ¢ 1 ]
1. |1| = ! =g e, 2z |]+ 1 —F 2 A —o
LR . n+l)
i L i ; "'II'T
3 [14=]| —veumn-sow. 4. |l-.——1—: —3 @ Y N
R e
5. Which of the following e comest? '
i w vl i l "
. il
1. | 4— | —p A5 f ==, Z. f+——§ —easu—o.
Y T
i | "'."- s J ]
3 L+— | —r gl 33 R—ro. 4. | i——?J —rE 3% =T
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63, fer & & ot wet 827

] ]ﬁgx;y“{lugx-lz-lngy W,y =0 F 5T
a3

S £E+

2

& it y>0 @ P

3, sin‘;}'s?i”?‘“f" weft x>0 F frd

.
4 {I;:’:' smux{x*.f} whx,y>0ad k=] a5y

06, Which of the followng isfare rue?
4 1

L. log ..r E}EJ?E—xLIEIE'—P forallx, v =0.

:H-_: £
2, PR T forall x, v =0
3 s[::fj—iiw forall x, y= 0,

|:-’-' + J"}k £

4, = smax{x*,y'} forallx,y>0andall k2 1.

67. Sila, b] = R v& 87 w57 & @ Fhe-a07 5T
a
). ftasc<dsh & BTy If.;x;.dpg a =08
(3
g
2, whascsh # fw s [flade=0 alf=0¢
a
d
3. wlasc<dsb# oy o !ff:-]n’.r:ﬂ gt aw s Tar £ fE =0 8

T

4. wha<esh & B [f(x)de=0 o w s 8 & =08

67, Letf: [a, &] — B be 2 measurable function. Then

l':‘
1. Ir Jf[.r}lir—-l} foraliasc=d=hthenf=0ae
C

2, K _[..I"{.r}rix =0 foralla<e<b, then =0 g.c.
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1
I
3, i Ij_l'.1'ﬁdx=ﬂ' for all a ¢ < d = b, does not necessacily imply O 5= 0o,

4 If JI.I"[A'}:.".-*: =0 for all 4 = ¢ £ b does not. necessarily imply that /=0 e

a
B %= (0 XSk T V=000 Vradnd VEp oo & 75 79 1
i n > Wi
d (x.¥)= Z!_x.. "’l | & ol )= TEEE ey = 1,20 & w B =
W=l i i ¢

reR (v M= 1L 1 spas Fre 7 o 3T w0 mf B2 7

. de-ghE d Bt | 2. defmdB Al
3. da-gifte & B GEw e 4, dy-Fhe A By .IIE'E'TI" THF R g

SN O]
for T ap=ag

St paoh ) L D e T T
Forx=(x; Xa...x.band v = (v, .. m 5 e ﬁ'l..r{.r._p}—. Z|ﬁj ¥l

L=l ; L
and oL ) = {le=p| e 2
et B, = {xeR cdi(x, 0=} I 2pse
Whitch of te following are correct?
£ 15 open m the & -melnc. 2. By open in the &, -melric.
Y By s nel apen in the dy-metrc, 4. By is notopen in the d;-mctrc.

Ml ) = (T +x, S = dp +0") g oy sAER AR R e Ba o A

{0, o7 f sraow & 1

{0, 0 7r f wmr & 70, 0) o7 wl Ae-amrew & WERT £
{0, 0) v f armeiy 8 gy saweor DRD, 0) ayeswelte 22T #
{0, 00 &% a8 ov Serem DD, O) Sreaeh

Ln L b o—

Consider the map £ B — B defined by

S =T v b 3+ dp w0,

[hen

1 Fis discontinwows at (0, O,

s, Fis continueus at (0, 0y and all dicectional demvatives exist at (0, 0.
3, fisdifferentiable a1 (80, O but the deravative DD, 0008 pod inverble .

F.

Fs differenteable a1 (@, 0 s the desvvative B0, 0 13 invertible,
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[0, 1] o7 a7 Ba= & wwee O, | A w9 & RAeg g 8¢

Lo e = sup difla)i - 2 (0, 11

2 A= flrifds.

e

30 AT = e AT RO

& k= [lrf e

Vo

The space CJ4, 1] of continuous funchons on [0, :‘-: i& codnplete with respact ta the nomm

Lo if e = sepilfla) 2], 113
1

& [LElly = _Fl_,l'—[.t]llnrx_
a

30 BAIG =0 R WL+ B0

1

4, | llz 1|||!| rﬂj'[.t]llz el

Q

e o Dy (=[x ¥ c(x—a) + (v- b <} 1 R o fer avwgeral o st w0 She
BAE?

L Dggl) WL 00 U Dyapyll) 20 Dyl W B 1)

3 Dyl v (1, 09} v Byl 1) 4. Doy} U D z(1)

Let 3 (F =4 V) oz - af +iv—5"<r}. Which of the following subsets of B are

connected?

L Dyefl) W1, )} W Dyagll) 2. D) W D wll)

L Dyoll) v 101, 00F U Bypail1) 4. Dpgtl) J Dy (1}

A B X ={xe[00]: x=linne M) for gan gemn® wiflet & o atf

|, Xoqy & ovg woa T8 £ 2. Xwotwag d 70 6T

P i vl i | 4. X @ & gy e T oo
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Let .‘{';{.1'5[0,5.]: rxlinmne F’” be mven the subspace wepology, Then

Xis connegicd big not compact. 2. Xz neither compact nor connected,

3. Xis compact and connected. 4. Xiscompact bt not connscted.

Frer amee & 2 o e § 7

fi

s
g

S
]
1
+-
R

Whigh of e following matricss are positive definite?

o . -
b T T e Y D TR

T T e o A Lol -\.‘..J"'ﬂ:f.l!.l Por o s P e T o ) e e ey el

L]

ol GO I R B o B 0 S = O N TR T o 1 - e T

3 A A T T oA SRR e B

4. v aerE v Vo Vi e ity Vg Er Ay =0

Lee A 2o noan-zere hnear Imosformolion on aoreal vector space ¥ of dumenseon s, Let dhe
subspace  Fooo ¥ be the image of Funder 4. Tet & = dim ¥, < end suppose that for some

AEE A=A Thien

1. o=

: fplol = &

3 A 15 the only sgenvitlue of 4.

= Chere 15 nontrivizl subspace Voo Fosuch ther Ax =0 forall e 1,
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T3

75,

T4,

T,

T

T

TH.

25

A OO0 s 0 AT e ool @ WL C, L CF) 5T B T R
Wtz & | wiew aeie Wt g

. 2n AR i i
LT 4. e 0w In

Let Cbeaw o« o real matrix. Let B be the vector space spanned by {1, C, O3 O The
dimension of fhe vector space 7 15 :

[ 2n 2. atmostn

3. o 4. at most 2n
T e B A = T o O e B G 1ol e e o el
P TR R 2. FiUF,

3, it Hs=dr vzl vetsl. 4, FywWi={xetiand yeFil.

Let I, ¥, be subspaces of a vector space F. Which of the following is pecessaniy a subspace of 17

1. #iik. 2 KU

. FitkM=ix+yizevLrelsl 4. Fi\Wee fxeFand vk},

e N T Y w3 ey s 8 freer rw N =0, e o g et o wod w doE 7

N v fvi-arey w wRey 785 &)

N oF fwr—arar 7 e &

N &7 T s aeeE e 8

N oo dfty Marwt e et aiEw F

e T b e

Let N be a nonzero 3 = 3 matrix with the property N° = 0. Which of the follewing isfare true?

A is not aimilar to 2 diaponal mateix,

M 15 simular 1o a diagonal matnx.

A has one non-2ere elgenvecion

A has three linearly independent cigenvectors.

gl b

e 5 x, pel® .'f[x.y}:sup[gfﬂxw"’yiz cGoel) e Gar | P & @ s-med

L

oat 1 ' i noeR T 1
L. flxy) s .'.1'] +=|_1-'| + lhx,_]’l:-! : 2. Fix y) =il --!Lyii 42 Re{.r. ¥)-

Y 5 B P % ) £ 4. flxy) =5+ #2)0x 0.
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T,

7.

Hil,

i,

1. LT e, Cansid

26

=il

+u ”3-‘i;- Pwe }%F . Which of the following

(L] T
psare corroet?
o 2 T R 9 Rl xp0)
Sy 2l + ] #2200 2. flap) =l o +2Re (x5}
-: [ 'I!:_I_:_ I %
o Ay =l Sl 2l 4o Fley) =+ + 2000

e [0/ Uit 1

Frog o gt w-d sy [0, 1] § wew £ P (Fewnonre At & awmod i 1] 5
arellE SEITE WA Fo o ae)

I, IfeCI0, 1) - f va sg9s £} 2. ffeclo, 1] =0
|

1. {fedqo, 1) :A0) 2 9] 4, {feCl 1] | fix)dx=5]
1l

Which of the fallowing sels are depge in C]0, 1] (the space of real valued continuous
Tunctions o [0, 1] with respect o sup-norm Lopology )?

L. [feCo, 1] fis a palynomial } 20 e ] Ao =0
I el 1] R0« ) 4, {fec]o, 1] ;j;[_qfr::j |
1]

]
w L Conz L8 B r’| ] T T AT g T AAeE Eee b w0
o P B

g v F

1. =12 2. me 2 g W Ve W SEAE E
i AD=1/4 PR . T i o o ol v e s

] b

Let 5 T C b o eerommoephiie funetion analvtic at O sanstying [-—J l'-::.r =3
"

Then

1. fi0y=1" 2 fhesasimplepoleatz=-2

3O =14 4. mo such meromorpluc funclion exists

ary
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81. AT o i e g # 0 s f w7 St wr e 0, 8
L. f o grerles aw e ) 2. ffem@
3. f=0 4. f" v gy fewiE #
81. Let f bean entire function. If Im f 230, then
I. Eejf isconstant 2. Fisconstant
i f=0 4, iz a noneero constant

g2. LD D A0 =07 f(12) =08 ar Sebme & mef D=zl <13, s i w
T T T EiT 7

L. () sai 2 [FO)=1
30 (2) =43 and | () = 1 4. flza) =g,z
82, Let: I — I be holomorphic with /£(0) =0 and f{172) =0, where = {22 =] <1}, Which of
the follawing statements ars cormeat?

1| (24 SRR (1) B

LT (120 5 43 and |7 (00 < 1 4, flz)=zzeD

Bl

83, 2=x+iy 80 F zaC & BY ofyie o -
H = {zeQ:p>03,
= {zel vy,
L™= {zeC : x>0},
L = fzeC:x<0).

Ez-e-]_

-

Z+3

wew fz)=

. B &0 ¥ ewsl o B aw o s &
e H- o ave o w8 wor oeieSe @y & o

& LT @ ooy 8 Host Lo ®oy oSSy &mr &

(=]
"
u

Hear L'# gor oM wr L'F F9v 0o onr &
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For scl af the tomz = x = fedefing
H =izl p>0},
H = fzeliy=0}

L= dzelox =0},

L= = jeaConsil)

i | b
|y

The function f{z)=-—

l saps H onto T and [ ofto B,

:"_‘_'-

paps 1o onto B and H ona B

maps H' onte L and i onto 1.7

ad

4. mups H onwe L7 and H onto L7,

Iy 2 |
:=0w T fiz)=exp| SR ;W
Ll=ansz)

T g fafewEr & o

VR AR B

v a2 )

2 0 % A o A=) #F i BellEen @ §TOT ST T T S W e &

&)

i P S ]

i -
1 a [ Z >
Atz =0, the function f{z)=exp| 7—]huh
| —cos2 )
a remavable singulanly.
apeke,
an cssenlial smpularny
4, tBe [avrent expansion of /T2 around £ = 0 has indfinitely many positive and negative
powers of 3

LI

s = Qa1 w1+ w e e pw o arel @ ) we R W o @ ey B g

at B wn swgEeha §

Let B = Q1 {x]/1 where 115 the sdeal penerated by | =x7. Let 3 to the coset ol x i B, Then

. y" 4 1is arreducile over R, T +y+ isimedocible over B,

3 -y 1 tsameducible over B 4, ¥ +y+ v+ 1is irreducible over K.
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fa.

AT,

BT

a8,

HH.

89,

28
57 4 W ata-ww wdl & 7
1. Sn? QO wdficwd s 2 Cosw17,€) o by # 1
3. S L, Qurdir 4. 2+dx Qmyw T
Which of the following is true?
L. Sin7is algebraic over O, 2. Cos w17 is algebraic over (.
3. Sin™ 1 s algebraic over Q. 4. J2emis algebrate aver ((x).

WA B = e v el e gle) =t 4 1 0 QA
RET H W (), gl =a3 1

qEETs T MTAw (f{x), glel =0 = 1,

s a0, glx)) = O ;.-f bt 1:‘
aee wamaed () ple) = + 0 b P et g

B L8 b

Letfix)=x'+x +x+ 1 andenx) = »* + 1. Then in ],

1 g (), mxN=x+ 1.

] ged (), pixh=x-1.

3. lem {fx), gl =4t + L

4 Lem. () amix)) =" + '+ 2+ +1,

B 36 ¢ & wp G 7 owe ovese H oo G sl 4 & A

I, HcZi, . H=ZF0.

ETN P 4. H ww apad wae 8

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

I He#a, 1. H=7G)

3. Hisnormal in G 4, ffis anabelian group.
ARG OwEE Sox S B wver & 0 a)

. O @7 2-dfat goame w8 ) 2. G o7 3-dF Tvess gomErg £

oo G W T W peTTeS OTEgE £ 4. G 97 oW P Oass w72 o7 #
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%9,

Qih

o0

b B

i

Let {F denate the group 5 = %), Then

1, 22-3ylow subgroup of & is nermal. 2. a3-Bylow subgroup of & i5 nomal.

k.

3. i hasa nonirivizl nommal subproup. 4, (7 has = normal subgroup of crder 72,

g 0 X v pETEET Femen amae B A AL Aa, A X o G M L &t AT
et B¢ AT X O U ST aTiEE gemaiel wed forden v £ il fix) = a, @ ved,
I=1,23.

1 Era a0l 5oy

2 e e PTG M -l =1 i O
3. oy, an @ W s e E g

Fral o W A, A, T A 7R T RET R

= L

Lot X be o normial Housdorti space. Let A &g, As be cloged subsers of X which ane pairwise
digjeini. Then there always exists 2 continueus real valued function fon X such that
fixh=wilred,i=1,2,3

L iff each a, s erther Dor 1.
2 7 at least two of the numbers @y, @5, &5 are eguoal.
5. for all real values of ., i, @y
4. iy 1f one wmoag the sets £ A, and 4, ts empty.
e LI Limit 111
- T Er 2 1 | = ill I 4 .|
T AR e R == =AY, Pl = [, & fad sEf A= | &=
x —1 | V0 =1
Fat)] .
¥ s 1) | a
| yalx) |

1 vlah = oo T vy = U FF x o,
L Ptk = 0 0 palx) <o 0 wg - on
Ly Vel e B pal ) —p o TFE N -,
dq Wil h palx ) —r = W ¥ —F -,
Comsider the systen: of QEE

g e £

— =AY, Y= i

el -1

(1273 wix)]
where 4= and ¥= |. Then
W0 =1 V] |

L. yixy—wand p{xf s dasyr— =,
i

= k=0 and (] = Das 8 =,
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R

The solution of the boundary value problem

31

i vilrd — o and aax) = —masx - —,
4 WL )~ e a5y - —e,

wtlar w waEr p + Ay =0 w0 =0, v(1) =0, & B¢ dar ve smsite o komr
HiET & Frwd (0, 1) % 0 s e g )

[ (et FEY FEEET 2 e aeraar &
3 AR ) 4. o E

Fer the boundzry value prablem

¥+ k= 0 y(0) = 0, y(1) =0,

there exists an eigervalue & for which thers corresponds an eigenfuinction in {0, 1) that

I docs nol change sign. & changes sigm.
d. is posilive. 4.5 negative,
T |
ot drp " [ 4
TR BE Ao - THM=wseey Jox<—, wli=0, ¥| oo | =0 2
il 2 W
\. smyw = TR 3. ST 4. mEE

dsy T
T+ pmcosecr: O<xe<l
ex* 2

'
V0)=10, ,u[f]:ﬂm
2

1.  convey 2. concave i nepative 4. posilive

ot e, =10

el wry E

ulx,i=x, 1’4 ¥ o=l .:ﬁ?}
1. it xck, yeR @ &9 oo g # )

2o {ixy) sl : (x, )= (0,0)} o7 7 a5 8

3oy eR': (x, )= {0, 00} o7 7o oitve B &

4, v el (x, v =00, 0)) o7 7 s = R et L gl
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B4, The Canchy prshlem
KN+ v, =0
- A
vl =2, conxt =y =]
buis

a solution forall xe B, yeR.
FN an wmgue solation in {ix, ¥ 25 (x, v o= ()
. . . Wd
3. a bounded solotion in§(x, v) &B7 0 (a vl = (0, 0}

4. ar uoricue solwion i (X, ¥ R (xoy) 240, 05, but the solution 15 unboundsd.

g5, e 3w T AT

wo=u,=0, Dy and | :*Cli
) =i f=1, =l
wix ) = sinyvamdy, USxsrm j

oW R &g

it e (D, FE D wlx, ) - 0 FF §—m

it ce (0, M@ 5 P, 0 = 0 T —

xe (0, 7, 120 & 8 e'ulx, ) vF wheg FET E
witxe (0, M A eMuix, ) 0T 1 e

ok o

5. Lei i ke & solution of the heat equatian

u, -, = 0= < and .!:“_-lf'.l-i
w0 y=wlm, =1, (e LRl
il =smr4sin2y, O0<r<w

Then

e, = has | — oo torall xe (0, .

Fulx, ) = 0as 1 - = forall xe (0, o

enix, 15 a bounded function far xe (0, 7, =14
e ulx, 1) — Oas ¢ — o forall xe(0, m.

Fu ek Pl e
oot it T

i, G B N il

ok, ,
k==, e l
'

w (N=a, w(l)=h

4
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AH

FTEA R ¥+ < 1 8 B ooty =t Wx; ) m u(wf??}?}ﬁgix, ) =
f{-,,l'x-TJ v T S e

VetV =R {{x,y}:x2+}'zﬁ]}4"1

ik =10 {;1-,_}-] Xt 4 =IJ.':WJ

3 e s ol e

=l b= 2. ax=0g b=
3. e=07h=0 4, a=0zbh=0

i Letw be a solution of the boundary valug problem

Ww= 1), te(0])
w{=a, u(l)=5

) et

Prefine fora™ +y" 21, vx 1= r4f|I 1,'.'.1" |-_1"> JIan-J £le, vl = ..I"q y A =37 | then v 15 a solution
1 )

ol the PDE

1
"y

TV =L In {IT.J']:.x'::—_!.-"cgl:-E
. : il
v =0 on {x,p) x4 ¥ w]H

L. a=0and b=0 2, ag=landb=0
A a=Qandb&=49 4, g=0andb=10
. e g B I v 9uR S omgE (UTM) e ol o wes mlt Belf s
il i B ol el e
Pkl —y =5
20k dx, —my =3
diptdny =3x, =3 (1)
23 Ry =
ot gt (1)
I, v UTM o o &1 @ wanlh & voeg a7 syl w8t £ ouifs oo Galf

itz g e i )
o ey B priE UT & soefer 27 787 o 5o
2] P ST e

5/0T RO/ 2—4 AH—3A
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Vo UTM o w2 o et F oo it oo ety wieet ery o A=

4, LT o worefis 7w e & 0T UTM 27 e (L) o o g 2

97, Citwen that 2n upper tnangolar matrx (UTHM) 43 invertible if and only if all its diagosnal

pe thifFerenl ooy czre, consider e lincar system

I = =3
Aap 48, ~Ja,. =3 11
} s

Tl syatem (1)

a

car bae ansinored intooan E7EM hut 15 not invertible because the diag:
colnes of the LT are novdilferent o eero,

e franstormed o an LT,

mte an LT Because above dingonal entries are all dilfcrent dram

& inwertihle I_!in._-'.ll_'_h carn

%5 cdny D IrEnSiorng
PR

4 cag b mnsformed e o TS and the solotéon of Jhe LT85 the solution ol {11

1 2 el e R = £ O S e ] 1
. T Ml =% g— 2 =000 (P & ar g oA o= ) et g} e wr
fa _'__;‘_*-,__I- |'| |\ T e :-: i 1] L_:I:__'. I 7 Ty ey il
i -
i ; L L S B e e Pty o
| Py =) ——————, N E -, T OHET IR RO QU B RIS

;.l|'_|__| -2k : I|_r|:_._ 1= '_ + W T :'
L Pixj=x — Kl Ke R v s gy &

d winl=a" = 2, rlx)mls — 4RF R B T g

Bt Consider e function
Flxl=a L (1}
Lot v = miny, kb asolunon of Ly Then

B e
1. ()= =, o foeaya] 15w possible cholce where g 1s positive éonstant.
1 2
2 alrl=y" — 4 elvi=l+ — arcpassible cloices
Ly
'._" Py
;i #ln]=x iR KE B possible choce.

4 L) =0 2, plxy — are e only pogsiile choices,

5/07 RO/ 2—4 AH—3B
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D. o w g~ [K (e L)
[}

wel A 0w T B
N cosxsing, for J=xad
g M,r.{.“}=1 2k e 0 3
{coscsinx, for & Sx=o
B AR 5 e ¢ (x) = flA) A0, ¢ ()= 0, $(0)= 0 #F sty o o &

WEflA) Jre gt g o wT wer

b ma g4y =0, mF s r & 4 2. wa f{A) =0, awr vom wEa f
3. w0, w7 ww oAt LS e ol o e
4. The intepral equation

T
Plx)=2 |K(x.O)@S WS
13
[ cosxsing, for 0sx<g

where A4 is a parameter, and & [x, &7 = : '
[cosg sy, for & v

leads 1o 2 boundary valee problem @x) - 42} d0) = 0, ¢ (m= O, (0 0, where f4) is

known. Then the boundary value problem has

L. aunigue solution when .43 = 0. 2. infimte number of solutions when ji2) > 0.
3. o solution when T4 <0, 4, aunique soluion when d = |,
-F"r"z zE 'ff:"‘\':.
2. = |
100, wwf Jz(x ) = J-;I e ] | == =2z |drdy TEF D v vhe & S ot o =]
ilae) Loy
L B A
Sxsl-lsys |, 0 270 & & woonrlow B SaRr oF aiesite paop e znlx ) 7
wy oA
n
] To= g e, v), OBl op Rerers # w8 D oo wed g vwmmn wAET £

i
L =y (o)t aegde, V) o ay 09 s e # o P I PO o
. L B | !
O sid E
57k Zn = agfix ¥R o Reimmm 2 or D we b T ®

4, =T -1) 00— 116,
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[

P00, A approsiniaie salotion 2 =z (x, ¥1 0 he problem af extremiang e functional

Fizlxzpdh= f_r -2z ‘dvdy,

FE<x g1~ 15 v 2 i, and z =0 on the boundary of the square, is of the

-
rs
I
=4

L=
=

L
B
ot

wvlvere s
Fiarma
I oy e (2, 00, whers & are constamis and fenctions & are lincarly independent

1
11 1
2 o =y @ O vk aadl b wherg g anid oy are conslants, and g oand g Tave
comtmungs parted dervetives,

wad

== ey, VI where ais a constant and @5 continuons e D

= =1 1 = (IR K]

L.

101,  fre #dam-moeadt 2oE 7

), e B B e e v o R T o et

1 SrE (R e Frdmnar o srawar & A & vy e w2 war dites fang
A e el O v

I e e A weleeye A el
3, o e e Sl e B o T G

[0, Which of the fofowing isfire correc?

Hemilton's prineiple follows from the DOAlemben's principle:

Flayliean s priscciple s o1 usaally apphcable to nenkbalonontic sysiem. unless
velaten conneating the ditfcreantials of generalized coosdizates is given,

1 Taimelive's przeiple ollows feom | .i'.|_1r:.4:tl_::l:'.‘~i wrpuaElngs,

4 Newlon's secand low of mutien foilows fom the Hanlton's prineipls

L2 wd L e et 2 oen

Tl o b B L R T e T

Syt W ey el RO SR g T -G ETA oy LEN L B Al B T
)t e R sprywlier Fderad @) G @y B
Fra Laiint e iy s apl &g el mi st gk ey a

o wa )

Ll Pl e

d s Jpey oyt & el wee aioaitg Ty a opa Bovdly wae B

10X, Lei ], denoke e Laprangian of @ systeins Then the

| Leorenie s equations zre second order differential squations.

iLh ol number of aouatioas 5 gl t the number of gensralized

conpdinales,

Legransian Lois net anzgue 1ot funetional form, bat the form of the

Lagranges equaticn of modican s be preserved,

- Lagrangian furction & & quedratic function of generalized welecity when the
potcinial cxises

-2
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&  Unit 1V

W03, 7 B Fix, v), Gix) va Hiy) 790 (X, Yo7 nyer sws vos garn, X o7 owi ool v
T R Y I oW 'l 39 wae § o ofne =

i g X=g 4 J | @ Yeh
L. - '?'::' V=
1_—| T XN>a -1 @@ Yz

o B R = o el vt O

Fav wEmme (U V=0 & &t x 7y & B Fix, v =Gix) Hiv)
HIT WK gy F R Fix, ) = Gix) Hiy) o wememy (1,¥)=0
arelUaVeasfaX e Yarm §

X IY moFg ol oV mma &

Lo Bad g i

103, Let Fix, v), Gix) and H(y) be the joint c.d.f. of (X, Y margmal ed.f of X and
marginal c.d.f. of Y respectively.

Drefine
[ 1§ 4 [1 Y=
gl iV Amas b grwss
(=1 if X>g (=1 & F>bh

where a and b are fixed real numbers. Then

If Cow(ll, V) = O then F(x, ¥} = G(x) H{y} forall x and ¥,
ITF(x, ¥) = G{x}H(y) for al! x and y then Cov (L) =0,

[T Uand V are independent then X and ¥ are independent.
If X and Y are independent then U and V are independent.

e R B e

Wd,  Fer o sl @ oy aglee v X 8 Y @) wve @ sl wen o 2

1. i—'.'ﬁhr:'Eh‘l‘fE?fFPfKr:-nh’}a}—Pf}i}a}
i, be R# o FiX>a|Y<bi=P(X>a)
X3 Y woweldy 78 #
Tia,be R & & E[(X-a) (Y-b]=E(X-1) E(Y-b)
L4, Which of the following conditions imply independence of the random variables X and
Y37
L. pX=a|Y>a)=P({X>a)forallac R
2, piX=a|Y<bi=P{X>a)foralla, be B
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(o)

3, X oand Y are uncomrelated
4 EliX -ab{¥ -k} =L(X-a) E{Y —b) foralla,b e K

Do vl i Lol S T e

A e kBT g ) e s B
% lim e
=t
2 sl s o ot (025, (625, 0,25, 0,23, Oy wrar gew &
- )
fTegiyal L} ey
L . B
A . | e -
3 hm gx," = |

105, Consider o Markov chain with state space 5 = {1,2,3,4,5} and stationary tracsiion probablity

matris P ioven b

7 N ER < e O i |

F=ipd o o 02 B
S MR B
0 95 0 0 0.5

Lot e U peine ) teloment ot &

S tim ol =1,

2 (.25, (25,4025, (125, 0 5 g spiionary digmibation for e Magkow cha,
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1046,

L.

1oy,

39

3. Z pij}'] < om,
=l

4. lim ,r;f;'] =143
[ L
o
xE B, @A @ plx)=—==e ¥ 00 R 7 U IH SO S 6T AT L

Wit

(1) Wity e B g gedov e # 5 w(-x) = —ufx)
(H)  xe(-1, 1) & Fux)=0
1

(i) oy c k@ G Era[j:)ls-. e
22w
A fE welt e & R @ B fie) = gle) + ulx), at
L. o oo o w8
2w B R =0 S e B
3. Rwfer wfiww wae ow £

4, S ow w2

I =
] e
Let glx)=—e—e * forre Bandube s continuous function on R such 1l
'-.ilT
(i1 =t} =—nix), lorall x e K, and 0 nem=memn
{31 uix) =0 for @ (-1, 1],

iy ] _
(i) fwix= = forallye B .

L Ay

Lt iz} = i) +nlx), forall ¥ ¢ B, Then

1 Fean take negative values.
2, Fx)=0forallxand f is nat integrable.
£ is a probabilite density funetion on B,
4. iz anintegrable inction

WY K Ko o TET R gy B ooEf N -n T n (n=1,2..) # #h 7 vemrEa

N
oo R i |
SLECRC IR o B P B - . S _l_ 20T S W ST T B 7O e are)

"'\1" N i n
B v e e Wi WY @ aow e A wwn & 1 Fe o @ el nnen

e P I
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104,

1L lim Fy{0)s 0

e

i lm £ (=D

|—|'i'

Lot s, X I
oo arid 30, 5= l.F!..
| &
=12,

Y N
degote the dls.u mucmn function of
fallowing is‘arg tnmw?

Lo lim Fu(0)<din)

% lm Fatly=p{l)

|, -'.:'-:; +}: 1.5"'.'] e e

1

., Ny 42 0w Bl iy

; L 1

Suppess X has density I,.‘,I,’.':]-.-:I--r.’
:

K. X are independent. Then

L. X+ X wsufficient for &

300 K K complete for 8

qrf i on

LR fr} I I, W T

[
=1l

EHE A VI R e M e e T Y Ll R S

40

3 lim F, (0 =)
Neson

4. lim F(zd)
o

... b independent random variahles with 3, being uniformly dismbuted batween

cand let Fy b the disteibution funetion of S, Adso lei &

a standard mormal random vanable.  Which of the

2 lim Fy(0)2®(0)

4, hm F i)}

=+

e s s
T g filx)=ee 07

2, X+ 2Ky .0 i @

| -
4, E[;-:’i—}",,lz'l._,}%f? & ford s &

=Ll

z
= land X, has density (%)= {_;.‘ e yx =0 and

2. W F 2 issufficient far &

1 ; .
&, ;(.li’, + 2451 is unbinsed for 4

Ko BB TR
o7 oo’ < ot ammr £ ot

[ 6 T MR ST SRR o 5 A e &

2 r..‘:' T T R G S SRS T B & HETT e I i
-:"“" E T T o

3 o° & AERETE wnilr SRS UY PWENET WA B avse, 3T aenml wee

T ot @ v gww s & Fiwer T anay w2
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Suppose that we have n { = 2 ) 1.id observations X, X,....X, each with a common Nij, a’)
distribution, where —o < g = wand 0-< g’ <0 are both unknown, Then

I, the maximum likelihood estimate of & is an unbiased estimate for o,

2. the uniformly mininum variance unbiased estimate of o° has smaller mean squared
error than the maximum likelinood estimate of o

3 path the maximum likelihood estimate and the uniformly minimum yariange estimate
af o are asympiotically consistent eslimates

d, for any unbiased estimate of o, there is another estimate of &’ with a smaller mean
s{uared errar,

e B X, WXy AR [ B+ | For ormET AT B £ o - <law
b o e

. sfreef aeg O & afim arsa B

2w wimer @ st s 8

3, el wem O @ rEwRrEE U T ST s T E
4, witref oSywy O 97 (e SAE GEET AMNAT SiEeT T8 8

Let Xy, Kaver o Xas be id.d. observations from a uniform distribution on the interval [B -3, 8 +
14 ] where — 2 < @ < o is an unknown parameter, Then the

sample mean is an unbiased estimate for 0.

gample median is an unbiased estimate for B

sample mean is not the uniformly minimum varance unbiased estimate for 0.
sample median i not the uniformly minimum variance unbiased estimate for B,

- R

7 X e A (= x>0, mef A>0ammd TRk <X s k+1,k=
0,1,2,.... B X o e g Y=k fmw & /Y @ qer # Y, Yy, ., Yo 0 TG00W

L
alivasl wrer may & o wrd F:lz}} far A FT e O s A B
H

]

5.4 i
] .l'.%-:: e ‘=='|'|.
7 =¥
z i
3 ,-=.=1n|(l+% | d, SERTRT T M @ W
3 ¥,

Suppose X has denstty £ (; &) = kg™, x = 0, where & = ( is unknown. X 15 discretized (o
gve Y=kif k <X < k+1L,k=0,1,2,.... Arandom sample ¥, Y3, ... Yy is available

from the distrbostion of ‘r’ Let ¥ ]' E ¥.. Then the method of momenis estimator A of A
[ e

n
1

is
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d. the samie a2 the maximum hikehbood estimator

sf) e x o fO 0F smwre i, sl i - 80 = 0{0 - 1), TF Fi WRwar g
[r TRk I‘ -F.- | .:._:I.;-} '.-'.I rm-‘?:?'?_' Tl A r]‘ -‘ni:l:.l .-r.‘-i“- -E}.:':.l :":_-,.. h_ i [|I-\,E':i,lﬂ_.'{'_! !]_'F.-' 5 |..:' R

'}T fam (X))l

——
jo=l

.”1,:';':-"':' iy ll::rF ‘J“r“l'f"i’ﬂi'f.'?—":"-%' -l-'l:

I, T x=0
b ofd x=0 47 =R |

fag (x)=
I 1,5 xah

mr iz, e waree g er ool 10001 - a)at wmeme £ mE O <a< o Frer o w

Coor ol s i g

1 o =0, @ lim P8, >nz, | =]

v

3. @ @=0, @ llmF‘ 5. wafnz y=it

=T

ir

¥ o gd=0, @ lm .l-'I.‘:. :-wrv |

i o *

4 of =i o I|m *‘"E-'

"
n—+

e T Il =4

Lel Xi, Koo, X0 be i.d, observations from a distrbution with continuous probability density
function £ whicl is symmetric arownd 6 1.6,
fie — 81 = ({8 - %) for all real x
-
01 = 0 and the sigm test statistic §, = Z::[;i_;n { X, ] whare

Consider the test 1;: 0 =0 w3 T,

if w0
1 l'l,l.} =+ 0, 0f x=0 . Let z; be the upper 10001 — ee)sh percentile of the stasdatd nommal
l

disteibution where = @< ]

i xl)

E

Whicl of the following 1afane correct?

It =40, then lim F-:..‘;"}u'n:\,r:’: =]
2 108=0, then lim P{S,=Jnz t=e,

A=)
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3, Ifé>0, then lim P{SH: -...";:.za}=].

M =hid

4. If8=0, then Iilqu.E'”;w";zﬁ} Sk

e

13, 77 F X, Xy Ko N©, o), & = 10 & B war vor arglfioe sfvesd 200 o gf 6N{D,

10
), =20 B oad _=lzxfaiaa;m?ﬁ?ﬂi’w{?ﬁﬁma‘.
i=l
L 6-X 2 62X
21
3. dzXif X0 4. GzXifkKs

113,  Supposs Xj, Xa,-.. X 15 2 rendom sample from N8, o®), ¢* = 10, Consider the prior for 8,

. - el & R
6~N(0, ), 7 =20, Let X=EEJL'I. . Then the mode & of the posterior distribution for 8

satistics:
1 6=F ¥ HREE
21
3, GsFirXzo0 4 gzXifX<o

114, (X, Y) o7 &0 w3 ey ol mererd oe B (0,10, (1, 20,02, 20, (2, 20, (4, 1) ¢ A

1. X =Y oy ogmo—if e sammm g Y = g: i
5
2. Y o X o ogmi-o e e # K= 2
. XY @ddmwmammmymE e
4, X g ¥ edumormrgms +1 8§
114,  Consider the following five observations on (3, Y): (0, 13 (1, 20, (2, 30 (3, 20 (4, 1),
Then
1. The least-squage linear regression of Y on X is ¥ = %
2. The least-square linear repression of X on ¥ is X = 2
3. The correlation coelficient between X and Y 150,
4. The comclation cocfficient between X and Yis + 1.
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a5, 8a... B, TEEETAE FERE w0 O N0, o) # ammw owrer £ YL Y Y, F ant
feod @y A wmte TR TS E

Vi=p+ &, V- =o0F ,n'.n"'l +1‘II|.—,'.J: S i=ladiican—14
e T—-lZ}; whepslT =0 0o nz2 @i
L i=1
1. T v Foers §eT F ) +3 T &7 8em 07 B i ¥ 7

1. F{(T)= g, s (T o, 4, T~ M, ) wefat = ot

Suppose €, B Epooacs i N0, ). Consider ¥ YooY, defined by

s
K=u+ g, Ya-p =.I"-":]:".“.|‘J'\.'“" 0 B =L 2, =L

Let 7= lETﬁ- . Suppose b= p<land ¢ =0, Then forn =2

i =l
1. T has a nocnsel distribution 2, T has mean ¢ and variance @ /.
3 (T = g, var(Ti = o', &, T=H (i, &) where & = a/n,

s g yw e e F e wee 4 RQ) # age p & AT B R TR
rfaer A g Wi A TR aT-arm mReet i i ¥

miftmelife A: 200 swenmsd ¥ TE awed anhoew mowel Baoamw @R gmw @

(SREWOR), wer # B oo ®x oW W @ B Ay T 0 p W 3W wEr e e §

Ir_|| =

2010

wiferaiile W saamrst & ok Wt g o 2R o F Epmfom awy £ B R W 100 @t
SREWOR et & ger & wer & B mww x a0 wr &7 mr 9 oW p W I T

s & Xy T
HERos Fam o I = ”:.l:’-‘-
- 1
AlHE

st wien o saserst w5 wew warer B

2 O SR ST & e p oEY

£y o e EF R s B

oy pe B SR g U e O SO oy B gaal & ol & u wEE E
T omer ) o 24 ared gey 7w gEerais @ s wwe 0 o e T o o T 3
= Lol A

Lo g Pl e

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

Statistician A: Scleets a simple random sample without replacement (SRSWOER) of
200 voters, linds that x of them will vote for the party and estimates p by
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117,

118,
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Tz
A=500°
Statistician B: Divides the voters” list into Male and Female lists, sefects 100 from
each list by SRSWOR, finds that x;, x; respectively will vote for the party and
estimates p by

P i .?I.'i_ |- .:l.'j
17 200

The nember of voters in the twao lists ame the same, Then

—

By 13 an unbiased estimate but g2 is naot.

2. and p; are both unbiased cstimates,

3. pand pz are both unbiased estimates, but 2 has a smaller vanance than py, or
the same vYanance as 1.

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

waiers who vote for the party are the same.

1,2, 0005 /303 5 9wy gow, of ons ww Fer ey SR 5 R
aeg 11,2, 3} oo I {F, 4, 5)

Frey & @i A0 weer wit BoE 7

—

SifEaEr wam 8
5.5 TE o T T S e & T WS GETe T @ A HEET SRR S
W e A et WAt @
3. sifven Rt geamr g & wdenes Bogre veiE e wly s WA o T E
2 (o T G

o

Consider the following block desien involving 3 treatments, labelled 1, 2, ..., 5, and
two blocks:

Block I {1, 2, 3} Block - {1, 4, 5].

Which of the following statements i'are tng?

[.  The design is connected.

A The variance of the best hnear unbiasad estimator of an elementary reatment
contrast is either 2a° or da”, where o is the vardance of an observation.

3 There 15 no non-trivial inear funchon of ohservations callected theough the
design whose expectation is identically equal to zero.

4. The degrees of freedom associated with the error 82 zero.

el S B o v e wyer B e 2S e P B gm0 wl iy

HEEE W A o weeer ® e wdF el s o

HrwE! T aEn T wews ® @ Tt B EeR

O RS UF wEw e 8RRl wawe pan [ ouey wer By
§415 G/t o e |

o Ld bl
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Suppose Oiat we have a data set consisting of 25 chservations, where: cach valee is either ot L

i The miean of fhe data cannot be larger iy the varianes. .

i The vrean of the data connet be smalier thar the variance.

3 [he mean being spme s the vananee implies hart e mean 15 2o,

4, e varianee will be 0ifand snly if the mean is cither 1ot O,

mrl s % e S dX - s 1S - x s W g E o geb o, 20 20 W
TR P A b @it R et wma BaE R

] Ax) + Ixs @ ST e # 25 I S s S o - 4 B

3. Aw, o Iws @0 @y ol sk el 8 4, Ax+3x. W oTE wEERT spers aw &)

Comsicder the varidbles x;, =0 and %: = O satisfing the constramts 3 + xp2 5, 40 - K3 15 and A%,
— %y = 14, Which ot the following stuements isirg correcy

1. The maximune valoe of 3xq+ 2% 1525 2. The mintmuwm value of 32 F 23015 11
3, 3wy + 2xaohas no fnile maxirmun 4, 3xF 2xg basno Goole e

v T A pw vl F i fF e gl oma gt 12 Aee oA v wlfe W oA § W
aE war wrt oma gt B e & owowhy | @ W § o0 iy s e 20% e 8

el argey i

GETH 7 TTEe B we ween o sEd 2 8 0
grredt 1 grsl W omny e § oo 4 &
gyl o gnrer Erey FRETOT Oy own wmm o awa 16 e d )
gt & g g Sovsy ey g wren F gE 24 fEe E o

Lot o fed —

=

In o systom with a single server. suppose that customers amive ai @ Poisson rate of 1 person
cvery §2 minutes and are serviced at the Poisson mate ol 1 sérvice eveny 8 minutes, [ 1he
armaval eate increases by 0% then in the stcady state

{he tnepgase in the avCragc nurnher of customers i the syslem ig X

]

) Lhe meeease m the avernge number of costamers in the system'is 4.

3. the increase in the zverape tmee spent by o costomer m the system s Lo mintes,
4, (he inerease in the average lime spent by a customer in the system 15 24 minules,



