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PART A

“Ihe area of the shaded region in o’ is

. The angles of a nght-angled trangle shaped parden

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
3, 1268

2004702
4. 27.6%

. AR 15 the drameter of the semeimele as shown it the

diagram. 1f A0} = 2AP then which of the following
is correct?
a
F,

A . -]

L .ﬁAPﬂ:%mQﬂ

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

4. E.JPE:%éAQﬂ'

. 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 ratio of the number of the rahbits in B 1o

that i A after 2 years will be
I. 144 ] [

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
atmaosphere, The two are mads to react in a thied
container to form  water vepour untl H» s
exhausted, When the temperames of the mixture in
the third comtainer was restored e 130 °C, its
pressure became | aimosphere, The volume of the
third container must ba

¥, 2.
3. 32 4,

S04
¥,

Helium and argon gases in two separale containers
are a1 the same temperawre and so have differem
rogt-mean-square (r.m.5) velocities, The two are
mixed in @ third contamer keeping the same
rernperzture. The rms. velocity of the helium atoms
i e nuixiere is

rroere Than what it was hefore mixing.

less than what it was before mixing.

aqual o what it was before mixing.

equal 1o that of argon atoms in the mixture,

S Lk fa —

The muineral tale is used in the manufacture of soap
becauss i

{a) mives bulk 1o the product

(b killz bacteria

{c) gmives fragronce

{d) % soft and does not seratch the skin

Which of the above statcments isfare correst?

L. (d) 2. (aland ()

5 fe)and () 4. ) 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 ol
320 4. 80

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

o ie eastern horxon,

at 45% angular keight above the eastern homzon.
at the menith,
on the wesiern homizon,

Plal —
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10. A pemstone 15 irradiated in a nuclear reactor for 3

11,

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
Displacement versus time curve for a body is shown

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

I 3.0k
30 kg

2. 329kg
4 35kg

3
The ends af a rope are fixed to two pegs, such that
the rope remains stack, A pencil is placed against
the rape and moved, such that the rope always
remains taul. The shape of the curve traced by the
penctl would be a part of

2.
4,

an ellipse

i rtangle

i. acirgle

1. asquare

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

1. ice gets converted 10 water a3 the pressure
exerted on il increases.

4. iee gets converied to water as the pressure
excried on it decreases.

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

4. blades do not penstrate into ice.

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 o 1
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1. TiEr= TIRE
2. TiRr= ttr

3. TTRR = itar
4. TTER = TiEr

74

16. The strain in a solid subjected to conlinuous sress is

17.

18.

Plotted, '

failusre

Stress —

train —

Which of the followmz statements is true?

1. The solid deforms elastically till the point of

Farlur,

2. The solid deforms plastically till the point of
failure,

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

4, The solid is permanently deformed on failure.

Cirowth of an orgamism was monitcrad ar reguelar
infcrvals of time, and 5 shown i the graph beloar,
Arcund which time is the rate of prowth zero?

Close to Jaw 10

On day 20

Betercen days 20 and 30
Between dayvs 30 and 20

Ex led bd ==

A Tl plant with fed ceeds (both dominant traits)
wias crosged with @ dwarl plant with white sceds. [
the seprepating propeny produced egual number of
tall red and dwarf whits plants, what would be the
senolvpe of the parenis?

1. TiRr= TiRR
2, TtRrx trr
3, TTRER « v
d, TTRR = TtHr
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19, Three sunflower plants were placed in canditions as
indicated below,

Plant A ; sall e
Plant B : moderately turbulent air
Plant C - still aic i the dark

Which of the following statements is cormect?

1. ‘Franspiration eate of plant B = that of plant A,
2. Transpiration rate of plant A > that of plant B,
%

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

Transpiration rale of plant = that of plant A

that of plant B,

20. Which of the following is indicated by the aceom:
panying dingram?
E b
d

f—rm oy ey

Cmdabrabt b =al(1-b) for |b<1

@ = b impliss @ = b
favb) = a° + 2ab +b°

a = b implies =a < —h
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L. = (A+B)= s (A)+ @ (B).
D mE (A+B) < T (A)+ & (B).
3. (A4B) = wEw {wfd (A), o

(B)}.

4. @ (A+B) = sy {and (A), o
(B)}.
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21.
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PART B

The number of words that can be formed by
permuting the letters of ‘MATHEMATICS' i5

1. 5040 2
3., T'H 4,

SEEDA00
!

. Thenumber of positive divisors of 50,000 is

L ) 2
40 4.

S0
1]
Which of the

Let A, B be nxn real matrices.
following statements is carrect?

rank (A+B) = rank (A + rank (B).
rank (A+B) £ rank (A) < rank (B),
rank (A+B} = min {rank (A}, rank (B)].
rank (A+B) = max {rank (A), rank (B}

;p..':.pm.._.

Jorxe[0.1/x]
Sfor xu’:[lfn,]]

l=nx

Lat fo):{ a

Then

L. lim f (%) defines a continuous function on

[0,1].
2. {/aF eonverges uniformiy on [0,1].
fim [ x) =0 for all x<[0,1].

P 1

4. lim f (x) exists for all xe[0,1].

L EE]

The number \E{:"“ E]

a cational numhbee,

a transcendental number.
an irraticnal number.

an imaginary number.

e
f h h .
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26, A G L v o anEs g £ 5 A @ gl |26, Let £ be a primitive cube root of unity, Define

g
(& 0
o "\.I _,-'|.= " .
.-1:[“” 0 E L0 E,J
Lo g
HEW v = (v, vy vleR ® 5 | v| el For a vector v = (v, vs, vipelk’ define
£ wdv” | mE T v T AR e w = el = o vde’ | where o is transposs of v, [fw =
(110) & |wls (1,1,17 then fwl, equals
1 0% mmm ¢ | L2
I - v . % ]l
3, -l Foww Eg ' 7y 5
4, 2Fwma E g '

1T & fiF M= ':E“I: itz “1:':' HE) 23 dh 227 Tel M= {(a, @ @) aef],2, 3,81, a4 a4
2, +2; =6} M @ arrzal o} wem & a1 = 6}, Then 1he number of elements in M s

|
|

1, 8 2.9 | 1, & 2.9
|

3o1a 4. A2 K] 4, 12

1
8. (38" oA aw # |zs. The last digit of (28 is
1. & 3. B 1. 6 p .
3.4 4, K 3 4 4. &’

10, meefe gfife g g a9 o nen (a2 2) 29, The dionension of the veetar spaee of all symmetric

a2 B ) e svEEY A e (), A e 0 @ matrices A = (1) of order nen (n = 2) with real
iy wpere gl Ry B LA entrics, iy, = 0 and trace zero s
1, | By
I [111+T|—4:?."1 5. I[nz—n‘-ﬂ-'l 1. {(n"+n-4)¥2. 2. {n-n+4)2
I mn=3¥2 4 (nf-n+d2 3. (nf4n-3p2. 4 (nfentd)2

A0, wd B )= [0]CE ke 2 B s A 0. Let I = [Q1ICR. For xeX,  let pix) = dist
olx) = 5 (x, 1) = Breapr {lx—y|yald ¢ ot (%, 1} =mf {|[x-] - vel}l. Then

L. Rive ol oix) st & | Lo oix}is disconlinuous somewhers on =,

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

Iooolx) a5 contmuous on = but nol

2 O (k) TR F OV OREE N = 08T
Hw. seweiy 76 & o
1. Rovw(x) @ B oy oammi a =00 x = : i
[ T S TR continuousky differentiable exactly atx =
S T Qand atx=1.

4. R gl sty & £ abe) s diferensiable on B,
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U # 7 37 grer =6 By 4
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32

s ) = wRY) + 0 vix, iET a5

s o OO #
A ulx, v) =3y,

L. Corv & &l oft gor w0 f eieiniee o
E wEa
Cwww o afw oo ox f sleims s g
3. Cavv & = oow o f piEe
il

4, waEEeTNT SRR

34,

AT BT BT N AT @ i g P v, W
el x Bi'a & (H, Klek x B ov T
Fagrrw DAV W) B @ B o # -

L AV, K)+f(H, W)

2 f(H,K)

3 AV OH) (W K)

4. fH V) + (W, K)

FwEE 3w aet W aeale agvel o | 35
W wiE N oA w8 N =N #) o
F(SpHx)=p(x+1), peN sa {1, x 3% ¥}
A R e mr AR sy £ S
STE, 5 N fewn wwr i -

Let a, = sin win. For tne sequence a,, 4y,
the supremum is

1. 0and it iz attamed.
2. Dand it is not allained,
J. 1and it is allained
4. 1 and it 1= not zitained.

Lzmig the face that

2
i

= 1
—_ = — = &quals
,Zn’ i3 ,ZJ'EHJ.-U' i
z 3
o) P i)
12 12
- ]
i Hoaw el
b

Let it ©—~C be a complex valued function of the
form (T} = ulx,¥) + i vix, ¥),

Suppose that ulx, y) = 3x'y,

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,
& is not differentiable.

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

- SV Ky fH, W)
SH, K)

. SV HY+ (W, K)

4 SH NI +FW,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.

1
2
3

Then the matrix of 8§ in the basis {1, x, %%, x°}
considered as column veetars, is given by
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w7 e

1o l=3 2. k<3
3ol=ls3 0 4 s

TR G=02Fan B e Q7 e
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36.

i

38.

kL

d
1
|

1000 i
6200 01 23
0030 0 0 13
0 0 0 4 0 0 0 1]
11 2 3 TR v
II13|4 oo
2212 3 I I )
3 3 3 3 0 0 1 0

Lot F be a field of & elements and A = {xeF |x' =
| and x®21 for alt natural numbers k < 71, Then the
numther of elements in A is

L. 1 23

Jire i,

L]

The power series $ 37 (-1 converges if
wall

Lolf=3 1 k<3

Lo k-l=43 4

e-11243

Constder the group G = {'E where © and 2 are the
sroups of ratosal numbers and Dregers
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

Leat fix) = o' +2x"+1 and glx] = %'+ 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.
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Julty =0,1 ek & ™ ofag 5 a7 wyey
VEimv

1. Rar2 @t vr gy i wufe #
2. Br | 3 oo arsle witr wafis @
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4. dw—atF 5 B et st gl o £

| o _
EETF ufx )= -.."Ff =D e R
it 2s0.xeR

R T o e anRrE K o e B

. {{x, 8 ; xel&, te®].

2 {lx, 0 xeX, 1> 0} oy wyE
{(x0 rxeR, t< 017 78 ¢

3ofix 0 xeR, teRW0.0)

4. f(x.t): xR, t=-=1}.
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40. The number of non-trivial ring homomerphisms

41.

42

43,

from E;y 10 Ty is

e e B
=0 P e e

Consider the initial value problem
YO=Rnn,.. wWH=1

where f: B—R is continucus. Then this initial
value problem has

mtinitely many solulions for some [,
a unsque solution in &,

. ni solution m X for some

Bl

1 for some [

Let V be the s21 of all bounded solutions of the
Qe

UL = 4ue) + Jut) =00 <[®
Then ¥V

1. is 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
BT
Wxd = JF
] d=0xeR
i5 & solution of the heat equation in

L=l xR

1. (s, 1): xR, 1R

2 {(x, 1) c =, 1> 0} but not in the set
1=t r xR, =0k

oGt ke, teRI(00).

4, f{x, 0 xel, t=-1}.

a solution in an interval containing 0, but not on
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48, ro wiwt o ot 2t H=py - g 2 ot

# W WG e e,
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2 g—=0,p=10
3, g, p=—10
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The second opder PDE

£ ET
Wy, — Wik, + XU = )

L. elliptic forall xelk, ye.
parabalic for all xeR, yels,
elliptic for all xe[®, v <0,
Ivyperbolic for all xel2, y <0,

g ek

Censider 2 second  onder ondinary  differential
Equation (ODE} and is  Boite  difference
representation.  [dentify which of the following
stabemenis 15 comrect.

1. The finine difference representation is unigue.
2 The fimite difference representatnion is unigue
(ier seane GO

There 15 no unigque fnike difference schems for
Lhee OO

The vnigueness of a finitle difference scheme
can not be deternuined.

s

d,

The sariatonal the

funstional

problem ol  exlremazing

3 |
fplan = L (3= pidey p(3) =4, pll)=1

has

1. awunigue selution,

2 exactly two solutions.,

3. an infinite number of solutions,
4. ne zalulion,

For the linear witepral egquation
142
dlx)=x+ [ #()ds,

the resolvent keenel Rix, £;1) s

L. 2

=

po

142
2

2
4. 4
[f thie Hamulonian of & dynanneal svstenm 1z given

byH=pg- ¢, thenast — ==

1. g= oo, p— o=
2 q=9, p=0
Jooq=emp—=
4, q—=d, p—=e==
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OF ¢

L& t=0 # &3 Fyt) 2 Fat).
I w1 @ & R0 < Fi).
&3 E[_T|}I = E{Tz]

4. =0 @ & A0 < A1)

ML) & apar weme
TR WY aiew ufiy W E A Rz
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HE R X 7Y 3 ety wgfew av & ot
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F=X-¥a
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49. The hazard rates of two life time variables T, and

T; with respective c.d.fs F.gl} and Fat) and p.d.fx
Fi(t) and (1), are hy(1) = 3¢ and hhith=4¢, 1= 0
respectively. Then

forall- 1=0.
forall ¢x=1.

Fu(th = Fyft)
(1) = Fait)
E(T)) = E(T;}.
fift) = (1) for all ¢ = 0.

e RO —
L b

Let A%, Xz, - be i, NCLT) random variables, Lat

5',=X|?-Z-X:+---|-..-?: for n = 1. Then
Far(.

Jim ( %) is

e .rr

[. 4

B3 |1 4.0

Let {X, - 2 0} be a Markov chain on a finite
stale space 8 with stationary transition probability
nulrnis,  Suppose  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
distributions,

£ g

suppose A and Fare independent random variables
where ¥ is symmetric about 0, Let =%+ ¥ and
¥=X-F Then

Land Fare always independent,

L' and Fliave the same distribution.
L/ is always symrmetric about 0.

¥ 15 always symmetric ahout 0,

s b e
e s

Consider the fallowing 2 x 2 table of frequencies of
vater preferences 1o two parties classified by

pender, in an election.  [dentify the comect
statement:
| Gender Party B | Pary C | Tota]
Male 200 400 &0
Female 104 300 400}
Towl [ 300 00| 1000 |
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4 O T Gy B & IR o wmy wER
2o

o % IER g X, X, oo, X O T g
G EETEH ey WY W aler daw F ¢ e
Ry ard G grer gwll gwoetey 9T are
radE gaw @ ¥, YooY, W F @t o
wifer wey @ A B e R X T
¥ w2 g wper & XY @) o ()
a7 abrwe £ opw By =qfim o wyem Y oah
Ry ey mimmsr F o4 &)

1 B(Ry—Ry=0)= %

1
2 PiRy-Ry=0)= 3
3. E{Ry) = E(Rs).
4. P{Ry=Ry)=1.
e aEew anrsEr Al Fo= 8 Xie ww

S 1w F A= W S (Y, XD,

=]

R

nT X= —ZX ov HETRr Y o@w

L

7 i g # ¢ A mee ¥, @ me

i
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5o

1. [ thers is no association belwedn party and
pender, 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.

Baoth males and females equally prefer party .

Lak

Let X, X- - X, be n (= 2) i..d. observations from
e, -r.r’} distribution, where —ae< g seand

(e < oare enknews parameiers. Let

e and e denote the maximum likelihood
and uniformly minimum vanance unbiased
estimates of o* respectively, Jdentify the comrect
slaterment:

. &, has the same variance as that of &ypoe .

- B e
¥ oy, has larger variance thim that of &0, -
tF 5 o hits smaller mean squared error than that
of e -
4 g pand &7, have the same mean squared

ELTOT

Zuppose that we have Lid. obzervations A5, A, oo,
A with g normel distnbution. Suppase Tucther that
we have an independent et of chservations Y,
Yoo Wewhich are also id.d, with the same noemal
distribution. Let £, = the sum of the ranks of the
X's when they are ranked in the combinted set of A
and ¥ values, and By = the sum of the ranks of the
g on the comlnned set, Then

1
L PR~ Ry = 0)> =
2 PiRy-R, >0} %
3 E{Ry=LE(R)
4. P{Ry=Ry)=1l.

Conzider a simple linear regression maods]
F= fX+g Leat ]::,'t-: the least sguares predictor of
YarX e m, hased on g observations (1,00 i =1
aand X = E X, .
L=
Then the standard error of the predicior }f:
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decreases a8 X, moves away froim X
IMCreases as xp moves away o A .

increases as X moves cloger 1o 0.
decreases as x; moves closer o (.

Foiid -

A box contains M tickels which are numbered 1,
2,0 No The value of N i however, unknovwn, 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

" s
12X -1 where E:H{A’:Ih..—:}:n}

2, 2X+1
3 L?+i
)
i, PR
2

In a clinical trial n randomly chosen persons were
enrolled fo examine whether two different skin
ercams, A and B, hawve different effects on the
Tuman bedy, Croson A was applied to one of the
randomly chosen arms of each person, cream B to
the other arm. Which statistical tezt is o be used to
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; 2 0 satisfy
the constraints x,+x; = 3 and xH2x =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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6. Let X{t) be the number of customers in an MM
quéning sysem with amval rate & > 0 and
serviee cate i = 0. The process X0 is a

l. Pousson process with rate A-pi.
2. pure birth process with birth rate A-p.
1. birth and death process with barth rale A and

death rate .
1
4. birth and death process with birthrate - and
A
death rare l.
L

8/07 RDM2—4 AH—2B
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s Part C

T Lnit 1

FerT fx) = coslx - 51+ sin (e = 3+ e+ 107 = (] + 9 o fEw @M g
wiEl s TEr & 7

. x=5 2 x=3 3 x=-1D 4. x=0

Consider the function
S = coslle — S+ sin (e =30 + Lo + 10 = (] + 4",
At which of the following points is £ ngt differentiable?

. x=5 20 x=3 I, x=-10 d.: x=

R & frr vl o et o e # 7

I {le )Rl z2) 2 ()KL biea)
3 {2+ ¥iss5) 4 frmateltss)

Which of the following subsets of B are compact?

L ffay):id< 1 vz2} 2 {=y) M1, pl 22}
Lokt ehies 4, el = @+ 5y

R ddm w C={f:[0, 1] R & 7% 5o wev &) F oihw & 7

1 difg)= supi| fix)-gix)| :xe[1]}.
2. alf g)=inff| F()=g{x)]:x=[0,1]}.

1
Lodfg)= [l - gtn]dr.
0

4. afg)=supl i) - gle)l x4+ [l F00-gloidx .
&

f e gl o



20
i3 Which of the following are metrics on ¢ = {1 [0, 1] = 2 is & continuous function}

L. dif g=supf| flx)-gix)|xe[01];.
2o dif g= ] - gl s[04

|
3ooding= [ (x0 - gl

|
Jif e o osupt iy -glx)) cxe[01]5+ J-| Six)-gixydx .
2

4. meie 12,3, B A S A, v ol wm @ R e v an g wa E LA

i &1 N
1o A, v o g & 20 U] 4, srtm 2
-1 =l =i
e =)
3, H;{,W#; 4, | ja; oo &
il =l
k. Foreach p= 1,2, 3., let A, be a finite set containing at least two distinel elements. Then
£l moon
R U"].' 15 i conniakle ser, Z. UII .-*i}, is naeauntahle,
el w=l f=1
o o
0 T4 is vncountable. 4. | Ay is wncountable .
(| n=l
3. for # W owT o w b AR
' i wnsl « 1. "
1. |1-|- " — g T gD 2. |1+— —3 2 Y [ w0
Lo ) o o+l
.- § -.lu'.' ¢ i ]
3. 142 Ssewan—sw. 4. |l4—5| DeTTHIw,
S ) "
a3, Which of the following sfare corgst?
o il -
i szl h
1. 14— —E AR N T 1= ! —F & A5 MR
b n+l)

'

1 _III ] -
3. |]+—] —r@ Qs h—roo. 4. (I+—J — 35—,

. L ."I1
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T W S 7

.r+_|r'5Ic:-gx+1ugy Wit x, v 0 7

la
L 3

mty
e o=

e +e¥

wite,y>0 & fr g

o Imr+simy
3.1&I2':”53”1'3:;4'“"Lr it p=0F By

T
{I;EP—:I Emux{xﬂ}'}} whx,y 0T Ek21 P Mt

Which of the followmg isfare true?

L¥)

+
log .'EE}’_EJ_“.E"'_HDE for all

T+ x i
== &+
e ¢ ET forallx, y = 0.

oy

. x+) _sinx+sin
siniad e Y farall xy=0

k
[I;}I} 5;“3;;{_1-“’_}.*} for all x, v =0 and all k= 1.

Sila, b) = R vF &7 w77 & of Foe—a07 5ia

a
wit asc<dsh A [fxde=0 @ f=0¢
3
[
W a<csb & fw e [flxdde=0 atf=0#
d
wlase<dsbad fiv o [f(x)de=0 5 7% v 7§ fF =0 & |

mtascsh & ol PR jfl:x:ldrzﬂ o s T =03

Letf: [, b] — R be a measurable function. Then

I

.

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

If [fx)dx=0 forallasc<b,thenf=0ae.
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o
It J_.l"[.r).:ix:l:ll forall @ £ o = d = b, does not necessarily imply al = 0ae

[

Lad

[
4. I _{f{x}t& =0 for all o = ¢ = & does not nacessarily imply that = 0ae.
a

K" & x={x; .'f;,...':.-xﬁ} Ty =¥ Vaeokad, | Sp<oo @ B0 o
{ n ¥ e
:.’F{:,}'}:_;kZFJ, ','*'_.:| ¥ d.x, ) =TT flr-pij=1,2...0} & 5 fF B, =
i=l

LeR s (v, =<1 1 spsw A & 7 F7 m o 58 887

l. dezhe $0 Bt 2. deglE B
3. drg¥E A B REw T8 4, dyzie TR Bgw R

[ e

Forx = (x;, x,...xyand v = (w, yo.. 05 m B Lot {fp{.r._]:}=i Z|x}; —_‘,.J_r-|':'] for 1 £ p<ay
1 r=|

and d.(x, 30 = mix {o-p| i@ 1, 2w

letB, = {xeR"  d (x, 0) <1}, i 2p=m

Which of the following are correct?

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

3. B s not open in the dy-metric, 4,  Byisnot open in the d,-mectric.
o v = (Te 2, dx s dp " g o sREE LR R w BER o q

{0, 0) o7 o & g

{0, 0) 77 7w & 7(0,0) o7 7 Re—amrmw & wfne & 7
{0, 0) v f aromerdhy # avy srveeor DO, O) syl 227 2
{0, 00 o smewry # v s D0, O) geeaiiy &

Fi o

Consider the map £ R — B defined by

e y=0x+ o, 3.1:+4_:|'+}":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 differentable an (0, OF and the desvvative D000, 00 15 invertible,
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[0, 1] 97 Waw ot @ W OO, 1] A wree # By o g &
Lo (L ke = sup )] - 20, 1]}
2 Iflh= iﬂf ()] dx .
CH P :=EIEI Jl=+ 113 + [R0)].

& Nfk= 1|Ihf{~}fm- -

The zpace CT0, 1] of continuous functions on [0, lj is complete with respect to the nomm
1. 1|l = sepg x| - xe[0, 175

|
2 flh= [ el

a

Ll

HANEY = it 11 + R0
£l = J flr(ef ae.
4]

A D ()= v x—al + (v—bY <) 1 R @ e avweral F sl wow weg
P

o

L D1y W41, 00} U Dpoel1) 2. D1} W Dol 1)

3. Dg(1) U {01, 0} U Dl 4. Dym(1} U Dy, z(1)

Let S (F )= 406 V) o (x— ay + iv— B’ <#}. Which of the following subsets of B are
connacted?

L Dipofl) U{(L, 0} U Day(1) 2. Dpn(1) Y D)

3. Dyefl) w1, 0} U Dpal) 4. Dpgl1)\J Dy, (1)

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

. A dog o T & 2. X=7otdws & 7O SR
J, Ymgawmdy 4. X @mw & geny wew T
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Let .3["={.r [0 :xelinne N; be mven the subspace epelogy, Then

. Xis connected but not compact. 2. Xizneither compact nor connected,

3. X'is compact and connected. 4. Xis compact but net connected.

Frey aivage! & & Wy | sonew—aliaa B 7

Which of the following matrices are positive definite?
2 1 1 2}
| 2. i
|T 2 2 1]
4 -1 0 4]
3 4. .
[—l 4 “ |:"-1- 0

T - T et wiee e VoF A v gy Haw wwene § 0 oo
= VoA @ sds Vo @l i f o oarf BE ko B (V) 2w v o B ome ieRO#

=44 1

=1,

TE A=

A A wr oo oo e T B

v anper gveene Mo Vs mitee V3 B Ax =0

N T N

Lot A be 2 non-zere hnear transformalion on o real weclor space F of dimension g, Let the
subspace I < P be the imape of Funder 4. Lel &= dim V. <& and suppose that for some

AR, A= A4, Then

A=

del A = a7

A i5 the ooy cigenvilue of A

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

P I e
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A @ C 0F o x n aras arege & e @ WL C, O C7) BT B 1% wee
wafez & ¢ wEw wRe W e g

1. 2n 2. aw W st
3o 4. afrw & s 2o

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

At i V7 Vopw widw wefer et anwmiegr & ) B F W 6T arrerem: 1o® ggemne #F
b Wi 3 Fill T

3, KFi+t¥e=Ixtyixel, velil. 4, W= xeFiand yeFal.

Let I, ¥, be subspaces of a vector space V. Which of the following is necessarily a subspace of F'?
1. FMNk 20 KU

CI A A PP S A e AY 4. ¥, W= [xeViand ya ¥yl

e N TE 3« ) ey waE # e mw AN =L e A v wtr wod wE RoE 7

I, N o Bevf-arem & wrey T8 #

#8 N oF fer—arem o JweT 8

L} N &y o Iy e Wew &

4 N @ ftr it mee vt wew #

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

A is not similar to a diagonal mateix,

& 15 simular 1o a diagonal matnx.

M has one non-2erg eigenveciorn.

M has three linearly independent cigenvectors.

okl v Jir

W & ox, yel” n'f[x,y}=sup[le"”x+e"*}-ﬁ;z:H,@EEE or fGEr ¢ G § 9 FE-meT
o ;
mar BT P

. Ay sl < +2)in ). 2 flxyy =i+l +2Re(x ).

3 Sy =] o+ 2fe ). 4. flxy =5 b+ 2)im ).
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TiHwe }i} Which of the following

78, Loy yel”. Consider _,Fﬁl:.'l.'._r}=5up{|'{f'w.1'—:£"’ﬂ

i gt
1sfare correct?
I 1 K ) - ||1.||? + E_]-:F el PR 2. fle) =;|x||: + |i1r'2 +2Re(x ¥}
3.0 =[P = 2i(x 4. flx) =+ Dy 20

e [1/Unit IT

T4, Frer o o wte-d sy C0, 1] ¥ wew £ P (Femwenrnn Aifowl & RO [0, 1] 5%
SREIEE ST WaE Wo i aei)

[

I, {f=C[0, 1) fvw agvs £} fre 0, 1] 0t =03

|
1 feCi0, 1] A0 £ 0 4. HeClh 1]; [fixde=5]
L}

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

L. {feCli, 1] fis a palynomial } 2, edo 1] Am =0}
!
3. {feCD, 1] A0 = 0 4. e, 1] :Jf[x]c.l':=i]
0]
" H
8,  wE A LCsConz L@ f[— == ]memxgmmﬂ}f}wﬁa“qﬁﬁ'?#ﬁm
] H+
oy e ¥
1. =112 2. =R ogv oW UE R HEE R
i M7 =174 4. ity el dveE wom o e T B
Hi, Le1 2 C—» C be a meremarphic function analytic at (b satisbying f[--l--]:2 " : for mz 1.
M n+
Then
1. fidy=1R 2. fhasasimple poleatz=-2

JoOAN-=14 4. no such meromcrplic function exists
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7 v wlE dweiiE vy & 0 s S wr S e 0, &

1. [ a7 arefs awr e & ) 2. ffewdy
3. =0 d. [ oo gelav fewia g g

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

1. Ref is constant 2. f isconstant
Lo =0 4. f'isanonzero constant

LD B S0 =07 F(1/2) =08 @ Semire & awf D=z | <1}, e dw

wiT W e w7
Lo |ff (1) =443 20| =1
3. 1 (142) £ 4/3 and 0y =1 4. flz)=z,zeD

Let f: I'— [Ibe holomorphic with f(0) = 0 and £(1/2) = 0, where I = §z: Bl =1}, Which of

the following statements are correct?

Lo |f {12 =4 2. /o=t
o 1A (2 s 43 and | (0)) < 1 4. fli=zzeD

z=x+iy W9 & zeC & frw oty o -
H' = {zeC:p=0,
™= {zeC:y=0},
L' = {zeC: x>0},
L = izeC:x<0}.

2z+1
S=+3

v f(z)=

l. H wH & & 70 & o oGy e )

H'wl H & aw s HFH & & ot o f
Hat L' @ &ov 7 H & L # &9 ot s 8
Har L' a9 7 U ot L'# w9 5offir owr #

B
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For zeC af the form z = x + (v, define

H ={zeC:py=0},

W= fzeC: p= 0,

L=zl x>0},

7 jesl sy,
The function _.f"[z}zz—zz-]—

Sz+3

|, maps H onto M and H' onto 7,
2. maps ¥ onto B and H7 ento H
3. maps H' onte L and B onto [,
4. maps H' onto .7 and H onto L7

i

z2=0 @ &I f{g]:mptl_iz}m

v ayay [Bfewar & o

PR O B

(et = ol e

2= 0 % 3 o ) @ s Aveleen @ yTOd JET aEeTE § WWE B
&

B R e R
I A L

Al o= l:l, the function _.rl::}= EE]J‘[. - ]hﬂq
l-cosz

a remavable sineulanty.

o poele,

an cssonlial smgulacy.

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

T

e R = QAL Ly oA pw e @ A R Ay o ommyma y B
at R oo aregslig §

1. ¥+l T vyl
3wyl 4. Yy +yiiv4l
Let B = Q {x]T where 1is the ideal generated by | =% Let v to the coset of X in B, Then

1. ¥+ 1is dreducible over B, 2.y +y+ lisimeducible over B,

=

3. v —y+ 1isureducible over B 4, v +y +y+1isirreducible over K.
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fa.

a7,

87.

58,

B,

29,

29

A= 5 8 eta—wr wit # 7

l. Sin7", Q w #idiw # 2. Cosnf17,Q ov diahw #
3. smt |, Qoedm 4 I+zm MmwadT e
Which of the following is true?

1. Sin7 is algehraic over Q0 2. Cos 117 is algebraic over .

JZ 7 is algebraic aver (}{x).

o

3. Sin™ 1 is algebraic over ¢,

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

L SEET T RS (), g =x4 1

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

3 sy wEE (fx, glx)) = Pl Wy

4. g wewed (. el) =2 + 5 b St

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

god (o), mxp=x+ 1.

ged (fay gl =o' -1,

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

-pl-i.lql'l-\_'l'—'
" L

B 36 & FF wyw G 7 owe ovegr H @ G w4 B

. HeZ(G) 2. H=Z(G,

Y. G HH gamr @ 4. H vw smadh wap
For any group & of order 26 and any subgroup & of G arder 4,

. HeZG). 2. H=ZG)

3. #ismormal in G d,  ffisan abelion group.

A G oEE 8, x S8 e wwr # ) a)

l. G @r2-dat oo wrg # 2. C o7 3-AF Tywer gemneg §
3 G O HE FeTT anenE oo 4. G W ow ey eTEas e 72 a7 i
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i

Ui,

o1,
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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. ¢ hasa nentnivizl nommal subgroup. 4, (G has = nomal subgroup of crder 72,

s S X v e Eraeen mmie @ A R A, Ay, A X F Tige avage & alb g
st 8§ 8 X 9 TF woq awmlas qeadral werd f pdey v £ amd ) = a, 9 xed,
1=1, 2,3

l oW a0dm] g ey

2 wE Fd I gy, 0y T FG ol ot el & e EE A A
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 subsets of X whick are pairwise
disjeing. Then there always exists a continueus real valued function fon X such that
N =gilxed, i=1.2,3

iff cach a0 erther Oor 1.

ifT at least two of the numbers @y, a;, @5 are equoal.
for all real values of «y. s, .

cnily 1 ane amoag the seis A 4. and A, s empty.

+ e b —

g LI Unit 111

]

o

2 o A
LIS ATET fae e T g—}’-_.-q}f'- ¥ :[ ] o faad GEr .-1=|I
Ry —1

o -1
¥ | 2t it
| 4yx)

vilxh — oo [Fvx) = 0 7F x oo
vilxh <> 0 77 yalx) <> 0 @7 x <y o0
yilxh = o B aaix) = w0 TF ¥ -,
4, Wil paly) — —oo W X — 0,

L

Consider the system of ODE

{ P
L yoa¥. ¥(O) { ]
el -1
.-|. 2 M - l,'l-[_-f}-l
where A= |;|_|-,.;[ ¥=f- J i
=1 ¥yl x]
L. wixd— wand yyix) — 0 asx — o,

2, wixd = Oand ;i) = Dag v — o,
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AE Valx) — ov and vix) =5~ a5 x o o
4, MERD, 1Y) = ~o0 ag y —p —oe,

T W ey "+ hy = 0 y(0) = 0, ¥(1) =0, & frd dar vw wfmeftrE w ko7
e & Bt (0, 1) ¥t o EET TN § o

1L Fere wft geEmy ) 7, e weEmr B
3 HAETE F L 4. FHummaE B or

For the boundary value problem

¥Ry = Oy = 0, y(1) =0,
there exists an eigenvalue & for which there corresponds an eigenfunceion in (0, 1) that

| does not change sign. 2, changes sim.
4. 15 posilive. 4. 13 negative,

4

qrﬁ?ﬂ-‘!rnﬁmr-:rr%'—f+_u=cusu¢x; D{.;-{-E,y{ﬂjﬂ}, y(:;—J-—.'I]WFﬁ?:
X

1. smge 2. T 3. S 4. -GS

The selution of the boundary value problem Er!{r_f + y=cosecr; O<x {-i:.

¥(0)=0, ;.EJ = Os

1.  convex 2. concave 3 negative 4. posilive

e, =0
el wrr =
w(x ) =x, xta4 ¥ =1 wav
1. i xel, yeR o B0 v g # )
(%, ¥) €R* : (x, ) # (0, 0)} 7% §FF amrer 5707 & ¢
¥ eR7: (x, y)= (0, 00} o7 7o oftws e &
e ¥) € R (x, y) = (0, 0)} o7 % 3rr = # wvy ey ool £

o
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The Cavchy problem

T, +p, =0
wix,¥i=x, on P _1;1 =]
b
1. asolution for =il xe R, vel.
2. am wingue solation in H{x, v) R (x, ¥y = {0, 00}
3. abounded solution in (%, y) €B ¢ (x, ¥}« (0.0}

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

e [y OTeT T

u —u,, =0, Oy and (=0

w01 =l )=10, {0
i) =zinx+amdy, UZxsx

T A R

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 wew
witve(0, e B oMol ) >0 TF >

et

Let & ke a salution of the hea equation

w, -, = Dz x<mand =0
w1 y=ulmx, =10, [ R
n{x, ) = sinx+smn2x, (O=rZx |
Then

I erfx, [ — has ¢ — = forall xe(D, o

2. Erlx, =+ 0as § - = forall xe (0, -

3 e'rlx, £i15 a bounded function for xe (0, 7, 0= 0.
4 eufx, £} — 0 as ¢ — o forall xe(0, m.

Cori S T e e

n"+%r:'=_,r“U}. e {1} l
u' (0=, u(lh=b

ey



33
FTEFE X+ 2] B RY ooty = % Wx, y) = u(\ﬂx.’+yl}{'ﬁ"g{x, ¥y =
f{ﬁll'xzﬂll),zﬁv HiIE s W

vty =g {(op)ixt+ ) <)d

viz =0 {.:r, ¥lrixt 4R =1} o

T I ow EAT A
I a=0% b=0 3 Gt e=0
3 a=07 =0 4 a<lz h={

96. Letu be a solution of the boundary value problem

u”+-lu‘=_j"'(r}_. t e (0,1}
r
wi{l=a, u(l)=h

T | .
Define for "+ = 1, Wx, 1 = u(\.'.rz -|-_:|f3 ]and glx, v = _.l'_{ -.,f.v;? + )~ them w15 2 solution
ol the POOE

YatPa=8 in {{-I-.]"'] it .|"'1 ':]}
il
v, =0 on {l{x,y}l LR RTE =]}T

I, g=0andb=0 2, ag=0andb=0
A o ag=0and b=10 4, ag<0and b =4

7. g B v 9ul Gopa s (UTM) greeeitr ool & o gwe ol Bl smws
b B i O A B el o e

24 3x,—xy =3
dx +dicy =3x, =3 {1}
2+ —xy =l

o et (1)
L. UTM # swiafie 1 o7 wonf & vy 98 amerdy 28 & a0l owet Bal

wiiftea g B ol #
. ooy & srenlE UTM & sl &t 78 o ot |

AH
$/07 RDM2—4 AH—3A
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3. UTM 5 wwmien @y wenr £ awiE it aw Seel wieal g w B
4, UTM ¥ eoraiig 37w mem & W UTM s e (L) ar R g & ¢

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

2o +3dn,—ry =3
fx; +4x, —3x, =3 {1

-2x A dxp-a =

-
Theo svatem (L)

I, 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.

& can be rznsformsd mte an UTM because above diagonal entries are all different from
i,

4. can be mansformed o an UTM and the sohition of the LITM is the solution of (1)

98, wET ) =% -k —2=0. (1) F g F ¥ e @ x o= pl) o i) e wid o
Frag g (1) wr gm B g ol plx) & iy aoat o

a
e et . P o
b ?;':-"ﬁ'*-".'— —..':'iF_E—n::',-:ai TE WA QN OB T G UG BT Frarsie @
i
1 EARE it
2. glx)=rt -2, gix)=ly — WHHR TEE )
X
LR e , ) A
3 glaj=r- ——o K20 KeR o g mm & |
F
: 1 2 F
4. pla)=x = 2, miac=l+ — 99 205w e o
x
9E. Consider the fusction
fixl=x"—n -2 =0 (1}

Lt = onla), s theat any xed poind of o) 12 a soluton of (Fy Then

== b ; 23
1. glxl=ux - e [ea,a] 15 a possible choive where o 15 positive constant.
i
1 2
s 2lX)=y" — L gix]=l+ — arepossible clwices,
X
: a2 ——
glxl=x- et K =0, Ko 5apossible choice.
1 Z . :
4, gin=x" = 2, p{ad =1+ — are e only possiile choices,
Az

$/07 RO/12—4 AH—3B
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5, e it $x)=2 [K(x.O)$(E)dg
[N

wEF A v g B
: eosxsing, for 02x<
mw K{x.)= ; ¢ ¢
cosg sing, for & Sx=a

E gw wimr sry e @) = fA) Px=0, §(7)=0, F(0y= O # v & ower 8
E fA) e d e g o w wren o

L. o@ fd)y =0, vF s s # ¢ 2 w0, ywr e F Ea 8
3. TWAN<0, 7 koA 4 d, WF A=), vE TR E

o9, The integral equation

Blx)=A [K(x,0) (S g
ik

: [ cosxsing, for 0= x<g
where A is a parameter, and K (x,{)= :
cosd sinx, for & <x2x

leads to 2 boundary value problem @'{x) — A.4) dx) = 0, & ()= 0, F(0)= 0, where A s
known. Then the boundary value problem has

L. 2 wnique solution when §.2) =0, 2. infinite number of solutions when f{4) = 0.
3. nosolution when 4 <0, 4, aunigue solution when A= |,
el e b
Gz & T
100, wwiw I(z(x3)) = [] [T] —[EJ—] ~2z ]fm:y W D v it & frt afeler ww -1
{1l ax '
i» L B d Ll

i

sxsl-I=y=s1, z'ﬂl.'!Iiﬁﬁ?ﬁmﬁmﬂﬁwwaﬁ?ﬂ?ﬁsﬁz*zﬂhﬂﬁ
wy o .

L =D ap(xy), 55 o Rewiw ¥ vd D 7 vt ¢ covemm ww £ 1
i=1

2 2= ay () angdx, 1), W e OF o fPererm £ 07 @y 7 do # wo G
HUFEW sd &
Yo o= afdx, p)FE o feaw @ ow D owe b e #

4. m=E-1)08- 1)1,
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101,
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An approximaie salutian 2 = 7. (X, ¥) 10 the problem of extremiang the functional

-

| TR ar . L A A
Hzlx = fﬂ a - -I-_'j_- — '{'-IEI"I?_}--.
L, Lk s y

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

n
b Fe Zr;:l.!;'i (2, v), whers e are constants and functions & are lincarly mdependent
vl
i )
2 mo =ty O, b gegh e, v wherg o and e are conslants, and ¢ and g Lave
combmuons pirtial derivatives.

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

4, m={t -t - 10

e g S b o -

Sftpeesr Fruse [aorerd Figir oy sl &

ary o wrgalgn Frdme @ swwal o AW # ey A w we S B
T aTer & Ord ST TR BT

X et Fd proral sty & sl & o

&, sy T S By #heeT e o amen £

fodl  ma

Which of the foflowing izfare cocrect?

} Hamzlton's principle follows from the I Alemben’'s principle.

Hamliea s primeciple 1= w01 vseally agplicable to nonkalonomic system. unless a
relaticn connecting the ditfcreatials of geoeralized coordinates is given.

LR Hamelten's prizeipie [lows oo Lagranpe’s sguatiogs.

4, Mewton's second law of motion foilows frem the Hanulton's principls.

Bl

mer fE L e orelt 2 emwalt B oroen

il et it o o wgenw eligeet # g

1

R

2. wiiflareud @ wer when il Rderal @) s @ waEE By

h Evlt Lo i wy o ey ail & qweey ol o sestent @b ey o
pidmrr wy &)

i o Fpea s B el v ool s o e Ronaky s B

Lt | denote the Laprangian of a systene. Then the

L. Lagranie’s equations are second order differential equations.

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

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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@ [ Unit 1V

W03. & & F(x, ), G(x) v& H(y) &5 (X, Y@ wymT Wt 27 e X @7 owmT gl g
Y # a5 Eay § ) ofhnite &

1 E X<a

o 1 == Y=k
_] ;'.f? ..'T:"l‘?

5 s
s {-1 o Vb

L1

TE a ¥ b Faw analiw aiw £ O

1 #T e (U, Vy=0 ot witx 7y @ B Fix, v) = Gx) H)
I sk gy #F & Fx, ¥) = Gix) Hiy) m wEmE (U,V) =0
3. arlUaVeamsfat X eYarg § ¢

4, X IY s dm U oV o d

103. Let F{x, ¥), Gix) and H(y) be the joint c.d.f of (X, Y, marginal ¢.d.f of X and
marginal e.d.f, of ¥ tespectively. '
Drefine

1 if ¥Y<b

-1 if Y=&

U= 1 if X=a
|-l i 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} forall x and ¥,
ITF(x, ¥) = G(x)}H(y) for all x 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=

W04, B 3 @ @b & o aglew v X 3 Y o) e 2 s wiw avd # 2

1. wﬁas&aﬁ.ﬁﬂﬂ}(}aw:ﬁah?f}i}a}
wila,be e &g P(X>a|Y<bh=P(X>a)

X7y w@bﬁa?&?? i

wita, be R & 59 E[(X-a) (Y—b1=E{X -a) E(Y-b)

e

104.  Which of the following conditions imply independence of the random variables X and
Y2

L. pX=a|Y>a)=P(X>a)foralla e R
2, pXra|Y<b=P(X>ajforallabecR



3. ¥oand ¥ are uncorrelated.
3. E[(X-a)(¥-b)=E(X—a) E(Y—b)foralla,be R

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

-~

{01 ¢ 02 07 0)
| 0 i 0 0
F‘=i 07 0o W1 02
iu.z 0 07 01 0
L0 05 0 0 05

13

PR (1, ) e o @

]
> lim gt=

T =i

& srefs s o e (0025, 0025, 025, 0,235, O\rr wr sew £ )

: :
3. ¥ oY e,
4. lim gl =103

1045, Comsider a Markawv chain with state space § = {1,2,3,4,5} and stationary transition probability
miatris P given by

(01 0 02 o7
o 1 9 0
F=l0h7 0 01 02

[0S B S |

0
0
0
. 0
L0 05 0 0 05

Let g.l:;:”:' be the {4, j:l th element of &
Then

B )
{ ] L I
1. EiEI] Tt |
P

21 (25, 0.25,0025, 0L25, 0 5 2 stanionary disivibution for the Markow chain.
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3. Z F;.:-

4. lirmy p,'[q] =13

e
'| 3

xc B, @5 A i og(a)= ?mﬂl tF R 9% u OF IH G &7 wod Fed £

(1 Wity e B od gdowu & B ul-x) = —ulx)
(] el 1) & Fdux)=0
(i) ek s e |m;x;.|5i:?1_

2me

s fE e Ra ot flx) = glx) + alx),

J e wew o e &

wetx @ 5 (x) = 0 v sy By
R o fvw miEemm o wad & )

Jvw e v 2

Bow e

I »
|-z
Let g{xi= e * forxe BEandu be a continuous fiunetion on | such that
T
(il ul=x) =—nix), for all ¥ & B, and u non-zero
(i) e =0for x -1, 1),
] : . 1
fiii) |.u»|:.1rJi£-Z Jorallxe B

e
Let f{x} = gix) + nlx), forall x & B, Then

S can take negative values.
Fix) =0 for all x and § is nat integrable.

1
2
3. fisaprobability density function on B.
4 s an inteprable function.

A X Xz . WEF WEEE v & a-f;-:,“—nar Inn=1,2..) & #hr F v

: Y

gEa d r A NS i.2, ... & & ':?— £
e

L o By W FeT v By & ) aur set
& DUF A T WEREE WY § 90w w6 W wwr £ Ber 9 3w T T
el B8 7 i
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L lim Fy(0)s®(0) 2. lim Fy(0)2®(0)
3 lim F()sa() 4. Jim Fy(hzd()

Let Xy, Xs, ... be mdependent random variables with X being uniformly distnbuted between
-n and 3n,n=1,2,..

n
Let 5. _"_.'1= Zﬁ for N =1,2, ... and let Fs; be the distribution function of 3., Alse let &
WY sal M
denote the distribution fenction of a standard pormal random varable.  Which of the
following isfare tmee?

1. fl_im Fp (0= d{0) 2. llim F A0 =0}
3 fl_'u.'n Fuli=d(l) 4, .-E-im Fy(lyz @]}

a i X, ¢ X, wWow ¥ @ T " & Jﬁ{x]r—-é&e'”ﬂx:}ﬂa’

_,G{.r}:%e'hw,x}ﬂg par

[, M+ 3,0 @ @nf vafmr £ ) 2, X +2¥, .0F o ool £

1N+ 2X 0 B 4. %(ﬁ1+2x3},e¢ﬁmmﬂw &

: 2
Suppose X, has density f(x) :é—e"'ﬂ..t =0and Xz has density l:;'::l=§43 208 x>0 and

e My are independent. Then
L. X+ X, 15 sufficient for & 2. X, #2X. is sufficient for &

3000 M+ 2Xs s complete for O &, %{Xﬁlk";jiﬁunhiﬂscdfmﬂ.

s i pad urer n{ = 2 VyEwEET WoE w9 @ 3w 04w X, XWX, & O OTE W A0
Nip, o) w2T # ownl wEf e p<n g Qg o giE ammr £ ot

1. o & ST W KRS o BT ST ST & )
o T FEET W SRR WA ST @ @ Hw TS AT
gerr i ww o oy g ek &

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

R m;&#r H arfr-ie anene # 50 o @ U gww arserT # et @ o i
G
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Suppose that we have n { = 2 ) i.i.d observations X, Xz,.. ,K,mnhw:th:lmnmmnﬂ{j.l,u’!}
distribution, where —¢ < u < = and 0< o® < <0 are both unknown. Then

. the maximum likelihood estimate of o° is an unbiased estimate for o,

2. the uniformly minimum variance unbiased estimate of ¢ has smaller mean squared
error than the maximum Jikelihood 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,

ar B X, Wy Xy MW (B, B+ W) F v poresm 78T W IEW & ol - =0 <m
T METT NTEw R

1 qiree qrm O 5 e swea B

2 eyl witgwr QFT s e B

3, gitreel wmm O @7 CewRIE SIEOT FOV ST S e B
4. wief aSywy § @7 vEvETRT AT RO M ST T8 8

Let X, Xau. . X be i.i.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 minimum variance unbiased estimate for &,

e Lk Bk

e X e e B (x )= e x>0, mf Ar0amnm# JEAk <X £ k+1,k=
0,1,2,.... B X o B d Y=k fmw & 1Y @ 5ev # Y, Yy, .00, Y, 00 TG00

ﬁ!ﬁ&ﬁ?ﬁﬁ#!ﬁﬁff:—zﬂ:ﬁi FT S Ay smEEw A B

im|

3. ,i=in|[1+%h-E 4, B T e e G e s e

Suppose X has density £ (x; &) = g™, x = 0, where & = 0 is unknown. X is discretized io
pive Y=kif k <X £ k+1,k= D 1,2, .... Aeandom sample ¥, Ys, ..., ¥, is available

from the disiribution of v let F= Z}" Then the method of momentz estimator Aof &

(]

15
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=
'2_ _.I;I,==+]

L2
¥ ¥

% " | ; A
3. A=ln l+= 4. the same as the maximum hikeliheod estimator
¥

) AT x & SO 0F smewre e, sl i - ) = 0{0 - x), TF #iT OE g
T | et w2 owwmET w sy wew e X, NoGXG 0wl 1106 = 0

=

Ha: 80 vd g oy s 5, =), Fw (X,). e

=l
1, =% x=0

o7 (x)=1 0,9 x=0 w f9R J
.h—],zl'."';.’xriﬂ

s Az, wEw g gew e v L0001 - o) mmer £ @R 0 <<l @ P A
#T T T R

1. a® g=0, @ limPls,

:n..";::“ } =]
[t 2 %

1 @k =0, @ ﬁgimﬁ'{sn:-ﬁz"}m

-

3 oy @=0, o ]imP{SR}\;::‘}zl

Heki

4w §=0, @ 1imP{s,,;~.rF;,__}=a

n—rw

Let Xy, Xa.o.. X, be i.i.d. observations from a distribution with continuous prabability density
function f which is symmetric around 8 L.e,
fiz — @)= [{6 - x} for all real x.

M
Consider the test Hy: 0 =0 vs T, 8 > D and the sign test statistic S, = Zﬁij_:n {X;)where

izl
(1, if x>0
s {x} = 0, if x=0. Letz, be the upper 100(1 — cejth percentile of the standard normal
l—-], i el
disteibution where 0 < < 1. Which of the following isfare correct?

L 1£4=0, then lim P{S, >z, }=1.

2. 1 &=0, then lim F{-’S‘H:-Jr_:ﬁ} -
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3. IF@>0, then lim P{Sﬂ}uﬂaﬂza}:]-

=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,
— 1“ -
o), =20 o7 furF oA B X:%Z}{,a&&]a‘; TV A2 F AFTE 6 g we §

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

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

i=1

satistices:

1 é=F go gttt
21

3. GsXif X=0 4, fzKifX=0

14, (X, Y) o G = ey ol seret o Bamd - (0, 10,01, 20,02, 20,03, 2), (4, 1) ¢ &F

| 5 X WTWHE'H’?—W?}‘&WWWW?Y=§ i
2. ¥ wX o oy Hers vy 2 =2
i X T Y & a9 w gy g 0 8
4. X a ¥ ddowmarmmrms +1 8§
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 is ¥ = %

The least-square linear regression of X on ¥ is X =2,
The correlation coeflicient between X and % is 0.
The comrelation cocfficient between X and Y is + 1.

errlhi o
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q# B 5, 6a,... £, TEIETAE W@AT W0 0 N(0, of) # yyomw e £ Y, e X, Fan g
Jﬁémﬁvﬁvmﬁrrmwe

Ni=p+ &, 0oyt =ﬂ[1’-'#:'+\.|r1_.lr-’z Epn =12, =1 4

e —

it o T=LY Y 0cpata 20 ¢t nz2 F A

"y

1. T 0w s qeT & | 2. T o apg u 75 ol o i & 7
3 E{T) = g, #wver {T) = ain. 4, T~ M (i, ﬁzj T A = ol

Suppose £, Ep-.. Epoare Lid N, ). Consider ¥y Ya...Y, defined by
Vo=t g, Y=gt = p(F— g +l=-p" 2. 0=, 2 n=1,

Let ;r'=lZ:r',.. Suppose 0 <p < land ¢’ > 0. Then forn 2

4]

1. T has a nocmal disteilution. 2. T has mean ¢ and varance o'/
;A FiT) = a, var(Ty = am, £, T= M (i, &) where & = e,

vE A § T WorHaw 9 F T wee e Rl ® HOT p F EET g T
i A 5 WREAT A 7B swr-aET gheel g vl #

i A 200 st @ Tw oaveed aghew mowed Beoamw @ gwe @

(SREWOR), e # % o &y oW vy @ B s P mp W OFW N e wwe #
X

#1200

ity By swararad & et gow o o wERT & fonfam e & v TR0 W 100 @)

SRSWOR witd & g & ooy # 8 wwm o 7 o o w0 w0 omr & @l p o w oo

_ P
I T A p!:.ﬁi-

zrat witen & soemnsd 2% wWeew e 8 |

oy W SRS e & weag g AR

B e B AT s #

o, g B v g B ORE pa @ TR py B gerar f O o) &6 W OwmE £
T omer mE o 29 a'f-r:?ﬂﬂflfﬁ'ﬁp.fmﬂmﬁmﬂlﬂ?anJW By T oy W FETT
A B

La 1l e

It a survey to cstimate the propottion p of votes that a party will pell in an clection,
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 5 of them will vote for the party and cstimates p by
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X

Fa=ﬁ* .

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
E .1'3 4'.1'1
R

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 vanance as p.

g, Variances of py, p2 are the same only if the proportions of male and female

vaoters who vote for the party are the same.

117. 1,2,..., 5 # AT 5 9vwy gaw of @ o MR @O SR 5 e
mow ] 41,2, 3); &= 1k {1, 4, 5}
ey & i wrow awer wei goF 7

1. afiwerr gag # o

2 WE oUW BT @ geew & U ot aware fiwmwnr & s R SRR S
T At i Ao 8

aifipgrear Fareait wearr g o aderes & g veie der el s v ee e 8
4. F* o wrr wEant mRam R e #

e

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

1. The design is connected.

i The varance of the best inear unkbuased estimater 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,  =°F f pod ores o arerr w8 s 25 e e ev rr @ o0 ar 1 &

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

2. arwel wr sy g gwen © @ et B e

3. O R OF NERW WA B Fue wed g I Ay i o
4 wereor 3w et mhIr o amar (0 o 1 EVUT
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Suppose that we have a data set consisting of 23 observations, where each value is gither 0 or L

The mean of the data cannot be larger {han 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 —

Tl x4 a2l -k 15F G- sls el g ay et w20 W K20 W
eI B O T M P B s o A

1. Ax, + Ix, &0 wiwon am # 250 20 I F2x w oamms A A 1L
I Aw, 4 In. @ Er R e el & 4, 3IxFIxe T T wOAT e O 8

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

1. The maxieum valoe of 3x + 2x. 15 25 2. The mintmuwm value of 3k, + 25015 11

%, 3wy + 2, has no finite maximum 4, 3xF 2x; has no foile i

v v o v vwrdl & 59 B oo el ma oft 12 Ao & v o F o F T
FaEt T oyt R @ R R & ow o way & FF oomr & 7 o3y arey T 20% yedh £ A
vyl argey

FETEt o orEel & ey wear o gad 2 #
e o gresl W oTny weer ¥ gwo 4 &
roirelt & mrrer g fovey vy wew www W a2 16 e #
wErt & wree gree Sorn sy s ey F ggw l AT g

R

In a system with a single server, suppose that customers armve a1 & Poisson rate of 1 person

L
H]

1
p:
i
4

very 12 minutes and are serviced at the Poisson mate of 1 strvice every 8 minutes, If the
rrval pate ingreases by 20% then in the steady state

the increase in the average number of customers in the system is 2.
[he inerease in the average nurmber of customers in the system is 4.
the increase in the zverage time spend by o cuslomar i the system is Lo minutes.
the increase in the average time spent by a customer in the system 1s 24 minutes,



