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PART A

“Ihe area of the shaded region in cm’ is

The angles of a nght-angled trangle shaped garden
are in arithmeetic progression and the smallest side (s
1000 m. The total length of the fencing of the
garden in m is

1. 6000 AL % 7
Y 1363 4. 22.68

AL 15 the diameter of the semcimele as shown in the
diggram. 1f A0} = 2AP then which of the following
15 corract?
i
g

L] ]
L. mm:%mga

3. ZAPB=1-408
3 LAPB= £ AQE

4. iﬁPR:%iﬂQﬂ

The rabhit population in commumity A Moreases at
25% per year while that in B ncreasss an 50650 per
year, [Tthe present populations of A and B are

equal, flwe eatio of the aumber of the rabbits in B o

that m A after 2 years will be
. 144 I 57
1.25
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comniners, ciuch of valwme Fy and at 130 °C and |
atmasphene, The twa are made o react dnoa thard
container to form water vepour  umil He 5
exlausted, When the tempemiee of the mixturg in
the ihird contumer swas restored o0 |50 °C, its
pressure became | atmosphere, The volome of the
third contamer muott ba

R 2.
3. 3T g,

514
15

Helium and areon gases in two separale conlaimers
are a1 the same temperaters and 5o have diffzrem
opt-mean-sguare (rms ) velooites, The mwo are
mixed in a thied comtamer keeping the same
tenperature, The ros. velocity of the helium atoms
i thig nniuTe o5

rere Than what it was before nixing.

less than what it was before mixing.

gaual o what it was before mixing,

pqual Lo that of argon atoms in the misiure,

S b 19

The mineral tale 15 used in the manufaciure ol soap
beCause i

@) mves bulk 1o Uag produst

k) kills bagteria

{c) mives fragrioce

i) 15 soft and does not serateh the skin

Which of the above statements isfare commect?

1. () 2. and i)
3. fedand (b) 4 () and (d)
100 g of an inozganic compound X-5H:0 containing
o volatile inpurity was kepl inoan cavenat 150 °C for

G0 minuizs, The weight of the residue afier heating
i5 8 i The percentage of mnparity in X was

1. &l P
300 4, RO

O a certain might the moon n its waning phisse was
a half-moon. At midmight the moon will be ;

om Lie easiern honzon,

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

om the western homizon.
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10. A gemstone is irradiated in a nuclear reactor for 5

days, Ten days afler imadiation, the activily of the
chromium radisisotope in the gemstone s G600
disintegrations per hour. What is the activity of
chromium radioisotope 5 days after irradiation if its

half life 15 5 days?
1. 304
A, 2400

2. 150
4, 1200

Displacement versus time curve for a body is shown
in the figure. Select the graph that comreetly shows
e variation of the velocily with tims
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The spring balance in Fig. A reads 0.5 kg and the
pan balance m Fig. B reads 3.0 kee The iron block
suspended  froon (the spring balance s parially
imunersed in the water in the beaker (Fig, C). The
spring balance now r2ads 0.4 kg, The reading on
the pan balarce i Fig, C is

29k
3.5 kg

I 5.0ke 2,
3, 30 kg 4,

The ends of a ropa are fixed to two pegs, such that
the rope remains stack, A pencil is placed apainst
the rape and meved, such thyl the rope always
remains taut. The shape ofthe curve truced by the
pencil would be a part of

1. aacirgle 2. ahellipse

1 o square 4. i imangle

Durning iee skating, the blades of the fce skater's
shoes exerl prossure on the ice. [es tkater can
efftciently skate becauge

1, fee gets converted 10 water as the pressurs
exerted an il increases,

&, lee gets converied (o water as the pressure
excred on it decreases.

4. the density of ice in contact with the blades
Jevreases.

4. blades do nol penelrate into ice,

Four sedimentary rocks A, B, Cand D are intruded
by an igngous rock . as shown an fhie cross-section
diagram. Which of the following is correct about
their ages?

Ground Surfaca

A, i5 the youngest followed by B, C, D end R,
E is the youngest followed by A, B, Cand D,
13 18 the voungest followed by C, B, & and B
A s the younpest followed by B, B, Cand I,

[N PR S e
e e



IMS

16, o ok gl o} By gome omT 4 § 3 e

i failure
-
-
Strain -
e & & T aET ww g 7
1. fiwwmr g mF g e R
BT E |
2. Fusm B we ahy vl gfe By el
g
3. Ry s o gl av 9 AR o RRT |
o &
4, fiween g ov gl e @ G SeE 5w
2

17, o sty ot g e B aay @ S sigenal o7
WIT AT BT AR e T ar & ke w6
ol el e g =l o

1l o 0 a0

tima [daya|
V. wwf fw o arewe
2, 20w
3020 E A0 S E o
4. 10w A0 feF oo

18, & (R) fiwl ard o @@ (T) o (&) vae
fetnry) & Tw T () fw e J ()
W TFIE AT T A7 O QR TS T
il e = e 2
o e B e e L

TiBEr x TIRE
TiRr = tire
TTRE = Ltrr
TTRR = TtRr

T s

(INSTITUTE OF MATHEMATICAL SCIENCES)
'

16.

17,

I8,

The strain in a solid subjected to comiinuons sress is
plotied. '

failure

Stress —

strain --

Which of the following statements is e’

1. Thesolid deiorms elastically titl the point of
Fasilure,

2, The solid deforms plastically till the pomt of
[ailure,

3. The solid comes back to original shape and shae
on failune.

4, The solid s permanently deformed on foilure.

Cirerarth of &n organism was moniered an regutar
tntervals of time, and is shown i the graph below,
Arcund which time is the rate of prowth zero?

Close ta day 1D

Cn day 24

Betacon days 20 and 20
Between days 30 and &0

In Lo b ==

A Tl plant with Hed seeds (both donunant ITais)
wis cpossed with @ dwart plant witn white seeds. [
the sepreating progeny produced squal number of
tall red and dwarl whits plants, what would be e
senanps of The parents?

TiRr= TtER
Tilr= grr
TTRE = 1ter
TTRE = TtRr

Ia Gt B3
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19, Three sunflower planis wers placed @n conditions a=
indicated balow,

Plang & ;sullar
Plant B : moderatehy mrbulent ur
Plant C - siill aic in the dark

Which of the ollowing statements is comecl?

Transpiration rate of plant B =that of plant A,
Transpirstion rate of plant & > that of plant B
Transpiration rate of plant C = that of plant A
Transpiration rete of plant © = that ol plan A=
that ef plant B,

it i

0. Which of the following ts indicated by the ageont-
panying dingram?

2 b
|
&
1
|
L. a+ab+ab®+, . =al(1-8) for b=

2, a®bimphes a b
3. favby = ot + 2ab b

4, a=bhimphes —a < -b
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L. @ (A+B)= @ (A)+ & (B).

2 mmE (A+B) = o (A)+ @ (B
3. {rg?:;ﬁ} (A+B) = ~=maw {#0fF (A), @0
4, Wt (A+B) = qww (R (AY, o
(B}
24, o
_ i forxe[0.1/n]
1%} {Eﬁ for xe[li/nl]

Lo lim £ fx), [01]97 wvT wom @ o
Frl #

P 1% Ol [0 W ol s e s =
3. witxe[0,1]% Fre lim fixi=0F g
4. wErxe[0 1] & fo lim frx) w7 st
By
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21,
perrmuting the ketters of "MATHEMATICS 15

I 3040
S

2
4,

FaEDA00
al
11, Thenumber of positive divisors of 50,000 s

b <ED
o4

2
4.

30
a0

23 Let A, B be nan resl mairices,
following statements is correct?

rank (A+B) = runk (A) « rank (B).
rank (A+B) £ rank (A) = rank (B,
rank (A=B} = min {rank (A}, rank (B)).
rink (A+B) = max {zank (A7), rank (B},

CR RS

Jorxe[0.14n]

24,
Jor xr:[lf.r:r,]]

Let fx)= {]ﬂ“ "

Then

limt f(x) defines o continuous function on
n=—+mn

[0.1].
1fat converges uniformiy on [0,1].
fim £ x)=0for all xfi,1].

N—bar

fon £ ) exists for all xe[0,1],

LI

o

25, The number +2¢™ i
aritional numhber,

a transcendental number.
an irrational number.

an imaginacy nunber,

Bl bk

The number of words that can be formed by

Which of the
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For a vector v = (vy, va, v pelE define

l_r oy
[u], = wde’ | wiheme o 15 dransposs of v, [[w=
(5,1,17 then fw}, equals

L. 0
4 1
|
4, 2
i L'E:I. M. b 'Il:i"uh 1yl s I]'\- 21 3'| 4}: a4 + Az iz
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1: & o
S R 4. 12
The bast digit of (38" is
1. 4 2. 2
Ptz 4. &
The dunension of M veetar space of all symmetric

matrces A = (a,) of order pen (o2 2) wilh néal
entries, ayy = O ard traee zero s

(no-nha)i2
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. {(n+n-4y2. 2,
3. (nfen=3y2. 4,
Tet alxy = dist

Let T = [0.11CE.  For iei’,

(% 1) =mf = -vell, Then

Lo wlxh g discontinusos somewhers cn =,

2 alx)os eontinuous v Z ot nol contanuassty
differentabieexactly atx = 0,

Ioelx) 15 contmuous on 2 but nat

continusky differentable exactlv otz =
Qand alx=1,

4. o) s dhiferenable on 3,
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32,
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35.

the supremum is

1. Qand it iz atained.
2. D and it is not alained,
J. 1 and it is allained
4. T anc i1z not atined.

sy the fact that

- N L

|
- ,z{’E.IrJ.-I,F

equals

- i

ki = R |
12 12
- ]
b R L, |
) [

Let £ L —T be a complex valued function of the
form, Ty} = ulx,y) + 1 vix, y),

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

1. _,r'::r:n,mt be holomorphic en © for any cheice
of v,

2 jis holomorphic on € for a switable choice of
W

3. fis holomorphic.on © for all choices of v,
%, u is not differentiable:

R be 2 bilinear map, {.¢., lnear in
cach virable separmiely.  Then for (v, W) e
% 12°, the derivative D v, W evaluated on (H,
Kielk’ x % is given by

Let f2 28 5 52

L F{V, Kb+ £(H, W)
2 fiHK)

L f(V.H) (W, K)
4. f(H V)W K)

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

SIN =N by (Spiix) =pix+1), peN.

Then the matrix of § in the basis §1, x, &%, &°L,
comsidered as column vectars, is given by:
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1000 B I
6200 1 R
T a3 0 (R0 R
00 0 4 R T B
1 1 2 37 00 0 0
;|13!4 00D
2 2723 7 01 00
¥ 3 3 3 [0 0 1 0]

Let F be a field of & elements and A = {xeF | x' =
L and x®21 for alt natural numbers k < 71, Then the
nuniher of elements e Ais

LR

L. 1 &
i

&=
o

The power serigs. 537 (z-1)™ converges if
i

k<3

P TN

bokj=3 2,

1 k-l=42 4

Consider the group G = VE where G and 2 are the
sroups of rational surmbers and integets
respectively. Let a be o pogitive integer, Than is
fhicre & cyelic swhgroup of ardor 57

nod necessarily.

YOS5, @ NS 01,

yes, but not necessaniy a unigue ong,
HEver

e L

Lat fix} = ' +2'+1 and pix) = Iv+ x +2.Then

OVET &1y

fixh and pix) are iredudble
(05 15 irreducible, but o{x) i not.
elx) 15 areductble, but f{x) is not,

neither (2 nor gix} s wreduocible,

s bed o
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40, By @ Egy 0% & 30 IO mAOART S
T B

E 1
2 3
3. 4
4, 7

41, HIEFRE T TR Y = 61 W, W) = Lot
i E-R & o B oo 5 e
T

. g { & G srvmr spg s @d B 1

2. R6T row o B RN E 4

I Rwrgw [ & 59 & ra =fF g o

4, 0 & FdE T O STee 8 0E e
B d wg aE e AR ol

4. A 5 T ST W O () - du'{0) +
July=0,1 ek & =i ofug 5o a7 wyey

VB Y

I, far 2 ot v arefle e s B 4
2. fow | B v ol witw wie 2

fi'?.’ g e us=0oar s Evar
oo
4. de—dte 7 o vt @ s wwm 2

43 5T wfx d )= \,IF

(1] Jgel xR
e G e T o e B B =

h CrER xeR

Lo dtz, 05 xR, teR].

2o {(x, 8 xel, 1> 0} ovg wyEny
) txeR, 12007 7 o

30 M xeR, eRN0.00.

4. fix, t); xeR, t=-1},

40. The number of non-trivial ring homomorphisms
fraim a0 gy 15

i e B
e R S R

41, Consider the imitial value probiem

Y=oy,  w0=1

where [: 2 —R is continuous, Then this mitial
value problem has

I. mfinitely many solutions for some f,
2. aunigque solution in .

3. noselution n % for some f,

4, asolution in an interval containing O, but not on
2 for some [

42, Lei W be the st of all bounded selutions of the

ODE
|.|“[.1.:|
Then Vv

~4uft) + Ju(t) =00 e &

1. iz 2 real veclor space of dimaension 2.
I, iz a real veetor gpace of dimension 1,

3. contams only the trivial function u=(0.
4, comtaing exactly lwo functions.

43, The funciion

ags

e
wixd b= j;
0 Al reR
is @ solution of the heat equation in

O - L

L {ix 1k xeR, 12kl
r A% 3 B

L T A |
oot xel, EEI{0ML
4, Hxoth: xeBE, t=-1%

¥elE, 1= 0} but not m the set



IMS

(INSTITUTE OF MATHEMATICAL SCIENCES)

dd. mErt EhT @ wEE A wdlee

lyy = by + X0 =0

| #foxek, velk & o dnleio @

2, il xeR, velR & Bl gwaliwr §

3. el xel,y <0 @ B e F
4. wfl xell, y <0 F B simrami@e &y

45, vl o @ UE En e e d
B i o 0 Pl el ol O O

R e B e

AT T AT e B

Y mE mnw amew o o g o
i ep ol e e e L

R T T e e e T e D e o

OENET ST e T A

4. wREE s st o) e R
T s |
di, T

<3 |
fovin)) = _II vidr=1de; (3= 4i" 3{Ti=1

b e e e Lo R i o e ey i T

|l e e ol
AR =l o i
R o i Dol o T
4. wy e T ERro
Ll
T e G e U R R |w PEENE,

F By aErw gt Bx B &

1. 172 707

- ) -

L] 4,

48, o= wirty e ot el H=pg - g’ 2} o

F G - B

f=a=

. g— o0, pp 2

2 =0 p—10
3 oq e p
4. g —dl, p—e

4.

43,

Adfs.

47

| 48.

The second arder PRE

L
Uy, = Wil + 37w 0

booelliptic forall xeR, ve .
parabolic for all ke, yeli,
alliptic for all x£[&, v <10,
liyperbolic foratl xel, y <k

ol e R

Censider a0 second  order  ordinary - differential
Equaticn  (ODE} and  iis  Goite  difference
representation.  [dendify which of the following
sratements is comrect.

1. The finite difference represcniation ks anidue.

The fimite difference representation is unigue

Cier e O,

I, TThere 15 noounigue Gt diTerencd scheme for
Lhe QDE.

g, T wnigueness of @ Anite diffenenc schdme
can nid be determined.

1=

The wvanauenzl problem of o oxlremaesg  the

Turetiomal

3 |
Mxlx)= J.I y(@x =iy pE)= ‘1'?1 =1
has

a unique solution,

exactly two solutions.

an imnfnie number of soletiomne.
e salilian,

L b —

For the birear wtepral egoation
ali?
glxl=xt | @55,

ther resolvent Kemel By, &1 is

L. 142 ol
and 4

3, 4
L ke ITamuMoman of & dyvianucal system s given
byH=pg-q’, thenast — =

Lo g po=— oo

& q=0yp=
;- q P =
4, =, p—=ee
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49, wadt 3o wEE By o Fuff) oF s aem
W B v GOF o dewre w T, g T: &t
G AT B D =36 & han) = 4 1=
0§

L w0 F B i) 2 Fagi),

2 iz |oat G Fit) = F(r).

3 I-'I:T|} = E{T_z-]

. w0 @ 5 Of) < B,
osd =X, X - MILD 2 i
A WY o AT U w o s
l@fd S =0+kle.ax? g
fiem _-'Ji-',l'-.'_rlif!"_.[ S :I

T i

FoEem i

A B LR, 200w R e wa 5
Ve WS WEET DG SEE ST vE mahr
HEA P W s smyweeT a2
& U ST ST

L @ o any e ge mm

2 W UF B S wEr gy g £y
A, v wE o e g mm ot
4. @ dw-dh ot e gew w2 8
52. &6 BEX Y 2 vy arptew av & oEios
AT Y AR R A F U=+ oz
F=X-¥ a

LU eV wer mmw

2 UnlV zm e dos wmer &

3. U P 0% sef avw walie # g

4. VEder 0 & ohw vy wide 2
33 T g N e v # 0 st o
T W ST 22 e F B
Tiign d wh E w5y

wB|wC|
Er‘ﬁ' 200 | 400 | 600
| = 100 300 | 400 |
Lz 1 360 | 700 [ 1000 |
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49, The hazard eates of two life time veriables T amd

0.

51,

a3

T; with respective c.d.£s F.gl:l- and Falth and pod.f=
Figt) and £301), are hy(n) = 3¢ and hy(t) = 42, 1 = 0
respectively, Then

forall 120
forafl e>1,

Fylt) = Fat)
Ef1) = F;I:l_]-
E(T)) = E(T:).
filth= 1) forall 0= 0.

e —

Lot X Xo, o« be 1. AL random variables, Let
B,=X7+XI+ £ X" for w = 1. Then
Varl 5
-m{a"i i=

i

.l':':g

o

. 4 Pt
& 1 4.0

Let X, :u 2 0} be a Markov ¢hain on a (e
state space £ with stationary transition probability
nainx,  Supposc  that  the  chain i ot
irreducible, Then the Markov ehain

admits infinitely many stationary distributions.
admits @ unique stationary distrilution.

Ty not admil any statonany disribution,
cannet admit exsetly two stationary
distributions,

e par s

+ Suppose X and Fare independent random variables

where ¥ is symmetric about 0, Let =4+ ¥  and
= ..j.ir— r. T‘hﬂ.'ﬂ

Land Fare always independent,
Urand P have the same distribotion.
L/ 15 always symmetric about 0.

¥is always symmetric ahout 0,

e sl B e
fepalt !

Consider the following 2 2 table of fraquencies of
vater preferences W bwo parties classified by

gender, in an election. [dentify the comect
statesenl:
| Gender Party B | Pary C | Total
Male 200 400 GO0
IrFema]c 1G4 300 00
| Towl | 300 7001000 |
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O o~ o S ol i e
180 420 ,
120 R0

P wEd o sl @ ol B we-ae
SHEEE O£

3, AT g g W T8 8 o

4, gEF TR OE oo R O @ oHE e

-
oo

BT T o o R4 R e oy e Ty S o
cowwn 0= gl <o smnr o BT i
Gl TGy T o # sl waam T
et e L T T B R
=R T T T

|, e & BT &y & WO F A

E I
o I
2 ﬂ',_’.._!._. o Wt TR Faors T TV

By

3. {-}I-I"-Ih:'.',' #F g i l'j:,rl_r_ i ﬂ.'c:? wt mwa
WA E

4 {i'{'i:' q I:-’-Ih-rl'wn-l.- gl & E-'IE gl s wEE
- |

ot A TR T A
G AR iy WY W e dew F ¢ EEw
ey g G Enn g @l pHITRY @B g
rEE RHT e ¥, b ¥, o8 F e
e G Lo B Il T
Y wwst o g wewa 8 X3 0 GrE (]
i ke Fopw Ry S 4w o nyEsw ¥ Y ah

st wr mers b R/
I, BIRy=-Ry=0)> %
2 P(Ry~ By 0)> ~.

3. E{fly) = E(Ry}
4, P{Ry=FRy)=1.

e aET wsEsr Bert o= 8 b @

Sr o wE Y, XS ke O S (Y X,

o ﬂf=lz,{, G -
i =1

e i g & b e Y @ o

-E'I'IE I

=1

54

5.

1. 10 thers 15 no association belweon pamy and
gender, the expected frequencies are
a0 20
120 280

(=]

The chi-square statistic for testing no
Assocation s 0.

Gender and party are not associated.

BEoth males and females equally prefer party O

4a Lad

Let &y, X oo X, ben (2 23 10,40 observatiens from

M, orty disteibution, where —==< g < seand
0= @< 2are enknown perameters. Let

F e NG Ty denote the maximum likelihood
and urifzmly mimmum vacanee anbaasgd
estimites of o respectively, Jdentify the correct
slaterment;
l. &.fr;-..-; las the same variance as that of &0
i3 ; Lk
O e has larger variones M that of o0,
tF v s ssnaller mean squared error than that
of e -
4, &:mrﬁ""i ;g1 Nave the zame mean sguared

ErTo .

- Suppaose fhat we have Lid. obzervations 45, A5, -,

A with g normz! distribution. Suppase lucther tha
we have m independent set of observations 1,
oo X owhich are also 1,4, wish the same aormal
distrihution.  Let &, = the sum of the ranks of the

A5 when thew are manked m the comboned e of &
aid ¥ values, and By = the sum of the ranks of the

¥won the combined set. Then

|
I.. Pin—R:.-:":']'_" =
L
2 P[R.—R;:—-D}:-jl.
A B{Rvi = LR
4. P{Ry=Ro= 1.

Conzider a simple linear regression mode]
F= gX+e Lat F;'tl: the least squares predictor of
YatX = x, based on a observanons (¥, X i= 1,
s-+ 1 and f:lz A

)

Then the standard error of the predicer I",
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. @@ X & x g0 5o & At o s dr
2 T X W x iy s & o st Eh E
3. ww0 & e g §a siEw s
4. org 0 & org x, AT # & F0 A )

§7. g a@t o 1, 2,0, N wEmmE N Qv sl
N wT e menT awmr & qow & @ o
W A orw owner arglee n foeel ow
ofeel ferar war o B X, WX
Rwef gv B T8 o # G aww o g
oo FAR Pt Aot am F o AE AW
TN FT aETn A 87

—
'

2% -1 :s?:=}_:r.{x, o)

A Y |
|

3. 2X4+—
2

4, zf—l
2

S8 oz dart @ B e oor ot amw o B oA

:
:
5
|
:
;
!

arglerr w9 o g W oE oy A a
¥ @l B gl g § oo fFoad owh
ot T waw v o

Lis

T WHRIRT AT A e £ O g &t

— 4ty |

3.7
4. mrtEEEr W iy
SO e, z08 EhommEf o edd

bl 40T AT ENR R (AT Rm A
Wl el B 7P

1. 5x & Tx; %7 ey g 21 & 7 owew
Fi i s T8 2 o

2. 5x+ T o7 s qed 17 & 7 aweEr i
Tl gEaeT T8 B [

3, FxtTa 7 e Tw 2l & T e
e g 17 B f

4. Sx A% wv o wg ol g # 7 At
TR |

807 RDM 2—4 AH—2A

2.

b1 B

a9,

decTeases 15 o moves away from A
MECIERses a8 Xy me0ves awiy from A .
InCTERsEs @5 Xy moves closer 1o,
decreases as ¥, moves closer o .

s kR

A box contains ™M tickets which are nonbered 1,
2o, Mo The value of N iz however, unknown, A
simple mndom  sample of  n tckets s drawn
witiout replacement [rom the box, Let X,
Wz.o-%, be numbers an the ticketz ohiained in the
1%, 2%, -, n" draws respectively,  Which of the
fallowang 5 an unbiased estimator of W7

= s
1. 22X -1 wherne K:H[KI+-.-—:J{E}
2. TX+1
= L?+l
rl
4 27-1
2

In a chmical tmal n randomly chosen persons were
enrollad to exarmne whether two different skin
creams, A and B, have differemt effects on the
human body., Creesen A was applied to one of the
randomly chosen arms of cach person, cream B to
the other anm. Wlich statistical 1251 1% to be nsed 1o
examne the difference?  Assume that the response
measured 15 @ eontinuoes variable,

1. Two-sample t=test if nommality can be assomed,
2. Pwred t-test if normality can be assumed.

5 Two-sample Kolmogarav-Sinasmay (est

4. Test for candomness,

Suppose that the variables x, 2 0 and %2 2 O satisfy
the consiraints x;+xp = 3 and x;t2x =4, Which of
the following iz true?

1. The maximuom velie of 5x;+ Txad5 21 and it
does nat hiave smy finite minimonm,

2. The munimuwm value of 5x+7x%; 15 17 and it does
not have zny finite maxinmum,

3. The rmaxinmim vahae of 52+ 73 is 21 and e
minimum value 15 17,

4, 5x,+7%; neither has a finite maximum nor.a
finite minirnum,
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o T N R T B el | O o 6l Let Xt be the number of customers in an MMl
8 P o O - - quénting sysiem with amval rate & > 0 and
R W X)) rE service rile 4 = 0. The process X isa
RO - BT e e - l. Potsson process with rafe A-pi.

2, e wE -y # gE weT o 2. pure birth process with birth rate A-.
1, AT WE L T e iy @ e o 3. birth and death process with barth rate & and
giEur & death rate .
1
PO el g oy e 4. hirth and death process with birth rate — and
' “i ' 8
A B
sl & | L
L

§/07 RDM2—4 AH—2B
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wrPart C
I Iait T
ﬁ?ﬁx} .-mﬂx '-in sin (je =30+ be + 107 — (i + 4’ 0% R @Sy 4 F F gl o
Wil e A 8 F
1. x=5§ 2. x=1 3 ox=-10 4. x=1
Consider the function

A= coslbe— 8+ sin (=30 + 1+ 100" = (e + 4%

At which of the following points is £ pgt differenfiable?

r=14 d samd 3. x=-10 4. x=i

R @ A gyl et Ty £ 7

l.
e H

{ix ) w2, Mz2) 3 fE) L)
fe )i+ 3225} § Arpatetes

Which of the following subsets of B are compact?

L
3.

{x )=, vz2) 2. Al=yd:ds1 pf g2}
{e )+ 325y 4. fx i sy+5)

P dasmac=[:0 >R aiwameesd) fo=87

L
2.

dif. g) = supl| fix}-glx}| :xe[0I]}.
alfl g) = inf{| f{x)=glx) | xe[01]).

1
tf g1 = [lFe) - gle)ee.
4]

Al &)= supi ix) - glel| cxe[01]}+ _fl Fixy-glxids .
&
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ir3 Which of the following are metrics on €= {7 [0, 1] = 2 15 & continuous function}

L g = sepll -] xe (0.1}

3o difg=ml] fx-gla e 0.0];
|

3 difg = J_'E_;"{_ﬂ - glx)| et

|
b difg o osapl [F{x) - gilx)] cxe [0 L] _[I Sl)-glxide

. wei= 1,20, e S A, v wRTT T & fnel W e S ameT E LA

. A n

o | A, g i wemm & 20 |4, etz 2
j=1 n=t j=i .

. [4, s d 4. | Ja, sereeer #
il a=t

. Foreach p = 1,2, 3., letd be a Nnite set containing at feast two distinet elements, Then

cil [ o |
U A s acounlable set. Z UH"‘IJ is uncountahle,
= w=l f=1
o [r}

3 T4, is uncountable. 4. | Ay is wncournable -
(B aml

{5, fm & oFer asd ah g E
i 1|"|'| s b
[1h] e 2 :
1. Trfrom =g GT e . |1+— — 2 T ol
Lo g oo+l
T L A
3 | | = | —reamn=ho. 4, l4— | e @ u—re.
YRR 2 "
. hech of the fellowing b comest?
|,' i nv| "
1, ]+—\| —rg A5 N =R 7 b+ —+@ A5 H—ran .
LY ) n'l-lj

-

W |y
3 (1+—J —ri 83 h—oo, 4. (l-:-—] —E g ko,

¥
" fr H
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faer o & b wst 8.8 7

—
'

1ng‘*?’s'“’5""ﬁ'“‘“ Wit x, 3> 0 7 Rt

ot S

r S it e, y>0 & Brd

3, sin"';f"s““'*;““f” e, >0 F B

- k
4 %Emux{xkl_}r}} H‘#ﬂ’x,y}ﬂa'ﬁ'&'ka 1 'Ei'} -ﬁ’# !

Which of the fellowmg isfars true?

i lﬂg--{:‘:?—ﬁ]—n-w—;hﬁ for allx, 3 >0,

2
L
5 e B ity
3 T PTGtk S A for all a, y = 0,
|:.|:'-|-J.-}Ji "
4. = Smax{x",y } for all 5,3 > O and allk = 1.

Sila, b] =R vw &7 w7 § o S-507 W

a
l. whtasc<dsh @ RAraw jﬁ:x;mﬂ gt f=02
&
©
2. whascshd By [fde=0af=0¢
d
= m‘?asﬁrﬂdsbaé'ﬂrgm?jf{x]dr:ﬂ gt aw srarEs Tar £ fE =0 8

¢
4, wlazc=h & ol aw jf(xjsir:ﬂ i T g T & lE =08

Letf: (@, &] — & be 2 measurable function. Then

d
L. If If{.r}fir:l} forall e = c=d=bthenf=0a.c
C

2, K If{x}dr=ﬂ forallage=b, then f=0ae
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d
s i Ll"l_’.r)dx:[} for all @ £ ¢ ==& = b, does not necessacily imply Bat = 0ae,

P
4, I Ll"{x}:.tx =0 for all ¢ £ ¢ = b doas not. nacessarily imply that 7= Due

a

R 3 %= (i X ) T 3= (0 Prgd VS p oo 2 ol A

I'p

fon ;
d {xp)=] Z|4:a -y j|" % iy, ) = T flrenl =1, 2t & w8, =
\ ial

e s d, (v M= 1spss A adaamTm dal 8787

|, de-gfm A0 B 2. delE TR RETE |
3. A AR RRR A E 4, - T By g R

fn o

For x = (xy, 25,00 and v = 0, .. o) m 5D et dp{.r._}i'}=i Z|x}; _},_r_i"'] for T ap<a,
1=l

and oL, ) = {lo=p| e 1 2

let 8= {xeR" cdiix, 0h =1} I =psom

Whitch of te following are correct?

1. 815 apen i the 4 -melne. 2. Byizopenin the 4, -metric.

Y. By 35 not open in e demetric, 4. By 15 notopen in the o;-metrc.
e = (T +x S s dp + 3" mrr o sREE AR R o BaR o A

1 {0, 0 o f sy & 7

2 i e wmr & 70, 0) w i Am—amrew o owEnT £
3.0 D, 0) ur F awmeEle B gy wewear DAD, 0) syl 8T
) {0, 00 &% © arrEmey E Ov SeEee DN, 0) S &

Censider the map £ B - B defined by

Jox =0+ 2t B+ 4y Y

Then

1 Fis discontinwows at (0, O,

s, Fis continueus at (0, 0y and all directional denvatives exist at (0, 0.
3 fisdifferentable a1 (90, O but the deravative D0, 00 5 pod inverhble
4, s dhifferentaahle a1 (0, O anc the desvvative 20 0 13 invertible,
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i

[0, 1] 97 wow w3 & vt O, ] A s & R o gof &

Lo e = sup i) xe(0, 1
2 [flh= [l
Q

30 A = Il A1) £ JRO)

4 k= thir}f:ﬁ- -

The gpace CT0, 1] of continuous functions on [0, Ij iz commplere with respact to the nomm

1. [0l == sepd o] © xe]0, 1]3.
1

2 = i

a
I Y R T R TR )
1 ¥
4 |Ifl= Jﬂf{x}l‘ e
Q

e B Dy )= (e ) cle—a) + (v-bF < 9] ¢+ R o fer aowgemal o a9 won wew
BoE?

L Dyt Ui 00 U Dpad D) 2. Dyp(l) W Dizad 1)

3 D1y v A0, 09} v Byl 1) 4. Dayyl1} U Dy, (1)

Lt 0 (F 3= {2 V) oz - af + (= Bl <), Which of the following subsets of B are
cormnected?

L. DpglL) W1, 00} w Dagll) 2. Dpmil) U Dewil)

3 .i'}[ﬂu:.{l::l LI {l:] e ﬂ‘:]} i E‘m_;:,{l:l . D{u__g]li]} \F .D,;'D, :]“}

o B X ={xe[00]): xxlinne M) for gar svmn® wiflet & o af

|, Xowg & o wea 781 & 1 2. Xvmwwgd aawnT g
3 Xmgaowmdl 4. X www k oovny v T o
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=T

Let .T["={.1' s rvelinne Wi be mven the subspace tepology, Then

I. Xz eonmecied bt not compact. 2. Xizneither compadt nor connectad,
3. Xis compact and connected. 4. Xiscompact bt not connscted.
Frey airape) & & il @ - B 7
~ -
. {2 | " ] 2
Er i Z 1}

]
LT SN

A L
o
—

don
e
=
i

J - -l s W wme VoA A v g Wi e £ 1w R o
= VoA W sdE Vo ol § oo BR ke B (V) 20 5 at Bome Ge R oW

A=Ay

T, =1,

2 gEs A =7

3 A A mrorw ooy i aEr B

4. gw s ovene Vo Véas mitis Vi3 8 4x =0

Lee A bea nan-rere hoear mosformidion on i real wector space ¥ of dimenseon e Lot dhe
subspace oo ¥be the tmage of Funder 40 Let & = dim ¥ < a0 gnd suppose that for some

AER, A7 =24 Then

A=l

el =jaf

A5 the only egenvitlue of 4.

There 15 a nontrivizl subspace Voo Fsuch thar Ax =10 forall xe 1,

] 1-d v
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R C O 0w n e s e WL C, Gl CF) BT B T e
wafee @ wiEw weh Woat e g

. 2a R T s 0
LT 4. e & 0w 2o

Let C be 2o = o real matrix. Let B be the vector space spanned by {[,C, 5., €1, The
dimension of fhe vector space 7 13 :

[ 2n 2. atmostn
3. o 4. at most 2n

T R B e s o T o O o B ool e e el
b W1 2. KU

3, Fi+Fs=xtvixelh, vetil. 4. KW= xebiand vebal.

Let F, ¥; be subspaces of a veetor space F. Which of the following is necessanly a subspace of F'7
1. KOk v S 71 011

. Fitk=ix+yizevLrelsl 4. Fi\ee fxeFand wels},

A 3N w3 w3 Ee amegE @ e T oE N =0, G F o et wod w8

N v Bevi-srary o weey 968 &

N v fmf-amery @ oy §

N T e Y S e £
el g o e o T e e

B

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

A isnot similar to 2 diagonal mateix,

M 15 simlar 1o a diagonal matrx.

A has one non-2ero elgenvecior,

N has three linearly independent cigenveators.

gl b

Wt f x, el .'j"[rky}=5up[1e‘ﬂ_r+e' _}:iz Goel) e Gar | P & @ s-mod
o ;

T EAE

Lo Atxey) s B < of +2lix 0, 2. e yy =i 2l +2Relx )

. Sy :l_-,._-il2 .|.||J_l,i2 4 lll::.r, ,'I-":'.-!. 4 ey = ”'rllz 3 I_}'”I 5 1]{.5:-. }'}"!'
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. 2
78, Lery,yed”, Consider _,r"[_w.'__y}=5|_|pf..r;"?.t—:.a-""mﬂ Hwe E!%} Which of the following
gt
isfare correet?

o e s |l « ol e 2ixol 2 fieo =l e+ 2Re(x )

3 fo =||r| +|._;|—ﬂ: + 2lx i 4. fix) :v!ix[l +Ey||2 + 25z,
e [t 11

Ta, Frog o gt wl-d ey [0, 1] ¥ @ P (Feionr SRt & e + [0, 1] 5@
SR ST AT T aa)
|, feCin, 1]« f va agem £ 20 ffec]o, 1A= o)

|
3 [fECT0, 1] /0) 0] 4, HeClo ] [Fexdx=5)
il

79, Which of the following sets are depse in €760, 1] (the space of real valied continuous
Tunctions-om [0, F] with respect W sup-norm wopologyy?

L. [feC[0, 1) fis & polynomial b 2. Hed0.1]: A0y =0}
k
3 ey 1] R0 e O 4. =i 1]: _[f[lef.h:':i |
K
i "
B,  wFACsCoezid A ;L_]=2 1 T O S At WA # @0
H N+
oy S 8 )
1, fgy=172 20 m= 2 e W Ve W SAAE E O
I fiar=14 4. oy ol AefbE wom I oD TR &
I Let 7 C—» C be a meromorphic function analytic at O saustying j"[-l-]:2 n : for el
n n+
Then
1. =12 2 {hasasimple poleatz=-2

3O =14 4. mo such meromorpluc funclon exists
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]

1. A v 0T dreifiE g @ ) oo @ S wmr e 0, &t

L. f o gt wwr e ) 2. ffemdy
3. f=0 4. ) vw gedav Rewie # g

81. Let f bean entire function. If Im § 230, then

I. Ref is constant 2. Fisconstant

i o f=0 4. f'isa noneero constant

2. o S D D0 =07 f(12)= 08 s Behnes 2 wEF D=z g =1}, P & @
T e ot 7
L. |12 s 403 2 =1

3 ()] s43and | (0) < 1 4. flz)=z2eD

B2.  Letsf: B — B be holomorphic with f(0) =0 and (1) =0, where I = {2: |z <11, Which of
thee following statements are comect?
L |f ) £4n -2 (1)
B LFCUZN S 43 and [ () < 1 4, flzi=z2zeD

83, a=x+ip WY F zeC W Brg ofhmier ot -
H" & fze@ >0,
H ={zel vy,
L' = {zeC : x>0},
L= zeCx<D).

2z
S=+3

o f(z)=

. W@ & ewsH o B e o o #

H'# H & ow ¢ Ut H & 5w obfasy aov 8
Hal L7 @ oww  H &t L& @ siafasT & 8/
Har L@ auva Mot L'# wow g oo 2

oy e
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For z<C af the formez = ¢+ 1y, defing

H ={zcC:p=04

W= fzeC iy =0l

LW ={zeiT =0},

R DR ot
The funclion j'{z}=2—:-"—-]—

Jz 43

l. mmaps M onto 11" and H onte H7
2. maps 3 onto B and 1 enta B
3. maps H' onte L and B onta 1.7,

4. muaps H' onto I and H onto L.

v ayay RfewEr d o

VR AR B

e aifEe e 2

20 3 A o A=) @ @ BNGETT @ HATT JET ST O AW W 2 &
/

e By

i

T

At =0, the function f{z)= mp(.
|-cosz )

ki a remavable singulanty.

o o peke,

Lk an cssenlial smgularcy.

4, ihe Laurent cxpansion of fTz) around £ = 0 has infinitely many positive and negative
powers of 7,

s = Qa1 W L 1+ x e e vwoaref @ ) we R W x @ ey 80
ot B owe wagmly

1L ¥4 1. oyl
Loyl 4.y Ayt
Let B = Q1 {x]/1 where s the sdeal generated by | =% Let ¥ to the coset of x in R, Then

Lyt i imredueible over &, 2y +y+ lisimeducible over B,

3y —y+ Tisarpeducible over R, 4, ¥+ ¥+ v+ s rreducible over K.
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5= 8 @ wla-wr w7

1. sw? O wafidwd 2 Cosm/l7, Qe fliwd |
3 Sin' |, QuwdtrE o 4. 1+dmr Qi T

Which of the following is true?

L. Sin7is alpebraic over Q. 2. Cos w17 is algebraic over (.
3. Sin™ 1 s algebraic over Q. 4. N2 ++/7 is alzebraic aver Gx).

A flxy = e x' vk L vd gle) =24 1 0 Q[ F

L RETTE HT wwe (fx), gy =x 4 1.

Y mears e e (f{x), gl =¥ =1,

3. s a0, gxi) = e T

4 e e (), gl = + 5 v 1+

Letfix)=x' " +x+ | andenx) = »* + 1. Then in Q]

g (), sixN=x+ 1,

ged, (), gxh=x" -1,

Lem. (fle), gl =+t + 5+ 1,
Lem. (i) s =2+ '+ P P+ 1.

-b-:.-.lm-—-
: Lo

B 36 & T wE G 7 oW evemr H oW G sl g @ B
1. HcZ(G) 2. H=Z((.
2o G A gamer # 4. H oy e w8y
For any greup & of order 26 and any subgroup & of G arder 4,

I HeZio, 1 H=ZG)

. Wiz mormal in G 4, ffis anabelian group.

e G oggs 8w S e wwr & 1A

. O @7 2-oat oo e 8 ) 2. G o7 3-F ovesr gemreg §
ERN SR ol el 4. G W 0w W GTaEr i 72 o7 @
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Let {F denote the group 5 = %,. Then

1. 2 2-Sylow subgroup of & is nemal. o a 3-8ylow seberoup of O 5 nomal.

3. & hasanonirivial normal subproup. 4, (G has = nommal subgroup of crder 72

v B X pw weTren e wmi @ A A, Ay, A, X F T avage & il g
gt B 81X U7 U Too anmlae qeudar wed f pden e # mmd i) = o, 3% xed,
(=1,2.3

L e T

2 O H gy, ey T owg o ST wewmel & s g e Ao
3 n..u;.fc,-?:‘%‘?ffﬂ'ﬁ'ff}iiﬁfﬁ'fﬁ‘# !

i Fral T wEE A, A TF A 7 O® TF Rar R

Let A be o normal Hausdorfi space. Let Ay, Az, Ay be closed subsers of X whick ane patrwise
disjoint. Then there always exisis a continueus real valued function fon & such that
fixy=wilred,i=1,2,3

iff each a1z erther Door 1.

i an least fwoof the numbers @y, @z, s ane equal.
for all real values of . s, @y

ey 1F one wmong the sets ) 4. and 4, ts empty.

J—y—w-—

e L1 Unit 111

2 "1
VT HTEE T W g—}’_-.-j}’. ¥ :[ ] iy e wEr .—1=[ 5
't ~i .

Ir_!.'1t-1'] -| "
EREIN

=

vl = o 0T velx) = 0 7T ox - o
Pl = 0 0 palx) <o 0 wg x=p on
Vel e B palx) —p 0 TFE N -,
wlxh paln) = e W x — -0,

e L R

Consider the systen of ODE

i 2h|
— =AY, ¥ih= |
Sy=AY. Y() [

-1
l 2 5 & l.'l.l_-l-}_l
wheore A= |:|.n-:l b ] _"Then
0 =1 valx
L. wixy—oand vdx) — 0 asx — o,

2 pixr—=0and i) = Dass ==,
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o vy = oo and vix) = —mas ey
4, WL 1) =k mom ag g e,

E T AT Y R Ry = 0: () =0, ¥il) =0, & &2 {ar ve sfwmefrs o oo
Mty 2 forwdt (0, 1) % o sfeefr wom oamw 8 o

[, (et SEY FwEET 2, i Emr By
3: HATATE ) 4. s E

For the boundery value problem

YAy = s yil) = 0, v(1) =0,

there exisls an eigenvalue A for which there corresponds an eigenfunction in (0, 1) that

| docs not change sign, &, changes sim.
3. is posilive. 4. 15 negative,
= dy T (i
wTRA B e Tyt kEcostex; Dex<— wid)=0, ¥l = |=0rrgd:
iy 2 2
\. amyw 2. T 3. TR 4. G

2
The solution of the boundary value problem Zx_f +op=eosecs; <y {f;:

vDy=0, ;.EJ = Ois

1. conwvey 2. concave 3 negative 4. posiive

Lo+ v, =0
R i wr

wlr,i=x, 1w ¥ o=l# ﬂ?ﬂi‘?}

1. mixeR yeRw B rmaa )

2o fixy) sl : (x, )= (0,0)} ov 7 a5 #

3o Gy eRY (x, ¥)= (0,00} o7 o ot m A )

4 o el (L =0, 0)) o T s ae A S BT ST B of
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The Cauchy problem

BN, =0 ‘L

I
wlx, i =2, onx’ =y =]

buat
1. asoluion for zil xe R, yeR.
% am wmgue solution in {(x, ¥) e R ¢ (2, ) = (0, 00}

3. abounded selution in §(x, ¥) &R ¢ (x ¥} (0,00

4. am vnigue soleion in [ix, ¥ R0 () = {0, 00, but the solution 15 unbounded.

e (g mET

=, =0, e and (=0
a1 =nlr. =1, feil
wix ) = snxvamndy, USxsr

e s &t

it ce(l, A% B2 wx, 2057 — @

it ve (0, M@ 5 Fulx, 0 — 0 @9 —

xe (0, 7 120 & 8 d'ulx, ) vF whiag Few B
woitxe (0, mhe B eMulx, ) 0 T >

L

Let i ke a solution of the heat equatian

u,—u, =, 0= < and r::-ﬂ]
(01 y=ulx,n="10, Fzd)
alx, ) =sma+sniy, O=sr=m

Then

i g, = Bas i — = forall xel, o),

. Erlz, 1) = 0as ¢~ = forall xe (0, -

A enlx, 15 a bounded function for xe (0, 70> 00
F e ulx, 1) — Oas ¢ — = forall xe(0, m.

Corce B o N il el

rr'+:—r:’=_ﬂ',1}. re () l
w (M=a, w(l)=h

4
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@ER R L] B T B o, ) H(M}Wﬂx,yp
f(ﬁ), ot v A A wele
VetV =g {{x,_y) ;x1+}-3::]}r1'"

vim ) =0 {.1'1_]-"] xt +yt =1} o

T I Eh g
. e=0ab=0 2. a>Dg =0
3. a=0zh=0 4, a<0xh=0

Letw be a solution of the boundary valug problem

u'+%u‘=_f[r}, te (0}

wi{lh=a, u(l)=h

Prefine fora™+y" 21, W 1= r.r[[x i -l-_:fz Jarld gl v1=f |{.,‘f.1." + 7 )., then v 15 a solution
ol the PDE

Viz t¥ =g an {{I-J’] :.'t'z‘.-}'lw-t]}? "
i
]

vir, =0 on %Iﬁx,y}l =l

I, ax0andd=0 2 arland b=0
A oa=0and b=10 3, g=0andb=0

W fam g & o v 9ul B oregE (UTM) smreim ol & o e el Bl sme
b e A e el el e e
2o 4dn—x, =3
4 by =3 =3 (1}
—ErT' Tj‘.'ﬁ'i _.1:} =1

et (1)
1. v UTM o swiafen & o wonh & vy a5 apeenlly w8f £ o0 oos Baoll

T T B WY E
2. ey §oerElE UTM o sweefts 31 78 ar e

/0T RO 2—4 AH—3A
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LB LT & wvrden @ ar waml £ ouits et aue feehe wiheal ae ow e i
4, UTM # wreiig & oF men & 0 UT 27 s (L) wr b g 2

a7, Ciwen that 2n upper tnangular matrix (UTM) s invertible i and only if all as diagonal
chememis are diffzren [romeczre, soasider e hncar system

I +dn=a =3

Aa+dr, ~3n, =3 i1l '

Therrayaem (1)

L. can b tanslonmed intoean U7 bt 15 nat invertible becausa the diagosl
mitries of the LT are o diMerent oo 2een;
- is invertibils thotgeh cacnet be teansfarmed o an LT3,
22 cam b transformsd e an UTM becasse above disgonal entrics are all different from
Eei,
4, cam b mnafermed v o T and the sohetion of fie UTH s the sofution af{1).

8. wEE ) = - —2=0. (0 F a9 e omA B o= plx) ai@ gl wroatd o
Frorr g (1) wr e 8 ) 2l gle) W wher g o

a
e el . . . - .
[ Wiy = -, &, u | T T gew £ T e Yo oaemee feE
Al
e v LI ;
i gla)e=n - 2 p )=ty — Wi TarE )
: - X
\ ) it e
1 plajer-"—— = Kl KN e R oo aonr gor
5 c i
d. yinl=a" = 2, rlyi=ls — 0 B B TR
&
S Consider e function
iy =5 -l =) (1}

Lot v = oofah, 5o theat ey Pxed poapd of e e} g dsolunon of 0L Then

ol

i R ; ; | it
l. L ) o f e a] oo possible choice where o 15 positive constant.
2
: o R
28 alrl=yv" — 4 elvi=l+ — arcpassible clwices
X
: E
3 B ——— & 20 K g B o possible chmea,
i
4 2 .
4, =" =2, p{a=15 — de e only pozsihle choices.
5

S/07 RO/ 2—4 AH—IB
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o, T L gﬁ{i}:ﬁ]ﬁf{x{}ﬁg]dﬁ
[

WEF A T oy &
: _|eosxsing, for §<xag
5 K{x'{}_{msrjsin.‘r. for ¢ sx=a
B yw ahEr s e ot = 1A) dix)=0, #(m)=0, d(0)=0 @t aiv & orar &
W flA) mme # e gw o T v

Lo oa {4 =0, 0% amy 5 # 2. w0,y e RS
3. WA =0, F mw ot 4, WFAE|,FE AT ER B S
o9, The integral equation

#x)=A [K(x eSS
13

cosxsing, for 0<x=¢

where A4 is a parameter, and K (&)= : :
cosg sinx, for & Ssx=x

leads to a boundary value problem *{x) - A2) dx) = 0, ¢ (=)= 0, F(0F= 0, where f4) is
known. Then the boundary value problem has
L. aunigue solution when f.4) = 0. 2. infinite number of solutions when fi) = 0,

30 o solution when A<, 4, a unigue solution when d = |,

I
x3l-l2vs LW 2w 0§ & ovonrliony 3 aaer o WSTEISE B R = mix ) T
wHE ¢

100, oo Ilz(x,¥)) = J-j- [? [:—J -2z ]n".rf.!’_l-' F5r D v witw & S afteihr o -1
Lo

14 :.:,=Ecr,.;‘al{x,y]. wel oy e # v D oo cwem wET £

L mm=ard (o0 aagdr, VI ) OF o R £ o @ 7 b, & we e
Hygmw g &
3.z = agx y)EE o femn @ 0w D wrd s od

A, z=E -G = 1),
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Anapproxiniaie salotion 2 = 7. (K, 0 e probiem of extremiang e functional

T 1

1 |
r,u:-:J = _;] -3z ;:Er:fju

2

Fizlxz)= f

whicre Dris the sguare. - l LxEl -5y s i, am nd 7= 0 on th boundary of the square, 15 of the
o

n
L 355 Z e [, 1), where & are constants and fncticns & are lincarly independent
Tl
an )
s 3o = g O y}-l-.-;f ghiy, v, wherg o anid s are conslants, and g sl g Tave
comtmions partied derivatives.
3 oo = (e, ) where @is o constant and @5 continuous i I
4 s = 1) = 114

fare - e R T

I Bt Fgss Faprerd gl sl 8

% e (i rgEiE P @ oaeal @ 9 & wea Ry T aan e fe
TR GO @ e A TR AT

I e S el aytieeyl & S &

&, s T G Fer S e # e £

Which of the fplowang e comrect?!

] Hemelton's prineipie fllows from the I Adembent's peinciple.

3 Tlaveliean s prisceiple = not uzally ssplicable to nonfrolononyie sysiem. unless a
valatinn m“-.'.n:c!u-:g the ditfcrentials of generalized coosdizates is given,

A Haimielton's F!Il‘l..l.lp = Bl b Feem I,.?LEI‘.‘.]'IEI,. L.

4, Newlon's serand low of mutien foilows fom the Hanlon' s principls.

TG T B e S

L et R e M o B L R e T

Z el o g wRss) gl Adaral @) dear @ v B

ol Eat Laiva giafae sy ) g il & gweer anrdt o st @b e
niFearor s )

4 o TP iR B oAt v wieilg kY o pw ROl g By

Let |, denote ke Laprangian of a systenn. Then the

L Leorenie s equations zre second order differential equations.

iLh Total number of aduatvas i ol o the number of gensralized
canedinales.

5 Legranzian Lois net anzgue 1o is funetional form, but the form of the

Lagranges equaticn of mofica s be preserved,
4, Lagrangian furction & & quedratic function of generalized velecity when the
potchiial oxiss,
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@® { Unit IV

T Fix, w), Gx) o7 Hiy) #me (X, Yiar syer 590 707 waq X 97w et wor
T DAY Froon Wt 32T wae § o ofenfte wY

1 3@ F=h

(1 @R X<a
=
l -1 @ ¥=b

Eﬂ =
LN e {

L

o B O = v o el e

v wm (UL V=0 m st 7y & B Fix, vy = Gix) Hiy)
HI O R 3y F i Fix, y) = Gix) Hiy) ot wEmemwer (U, V) =0
arelUagV s faX e Yarg &
X IY mag ol oV mma &

Lo Gak i s

Let Fix, v}, Gix) and H{y) be the joint c.d.f of (¥, ¥), marginal ¢.d.f. of X and
marginal c.d.f. of Y respectively. '

Drefine
I iF Xaa 1 i ¥=h
gl ¥ and =)' TS
-1 if X>a T

where g and b are fixed real numbers. Then

L W Cov(U, V) = 0then Fix, v) = G(x) Hiy) forall x and ¥,
2. I0F(x, ) = G{x}H(y) for all X and y then Cov {U,V) = 0.

3. IfUand V are independent then X and ¥ are independent.
4. IfXand Y are independent then U and V are independent.

R 0 R alT @ e agfew K g Y o s o ol we wv £ 2

1. E‘#EE‘RE'?EWPI:K}H??E}LPQ{}a}
wia,be R# g FiX>a|Y<b=P(X>a)

KF¥ H{:’j‘i’?ﬁ]ﬁ'ﬁ'ﬁ?ﬂ':

s be B o & E[(X-a)(Y-b)]=E(X-a) E(Y-b)

e L

Which of the following canditions imply independence of the random variables X and
Y7

L pX>a|Y>a)=P(X>a)forallaec R
2, piX=a|Y<bj=P{X>a)foralla, be B
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3, ¥oand ¥ are uncorrelated.
o, EliX-at{¥ -kl =LE(X-a} E{Y -k foralla, b e K

105,  samy w5 = 11.234.5) 09w wes s PO A R T 9 T A
aredA W fard

f1 0 02 07 0
o & 8 0 0
P=07 0 01 82 0
(&2 0 0.7 61 0

i (] 1 i
el I.':l;" B |:_?,_,I'} b erp A

. I
E lim ;:l.[__"' = |,
2 s s o fort (025, (W25, 0025, 0,25, v wr Few &)

X i ;:_4-1':::' <40

’ 124
lim gy =143

]

A

105, Consider o Markov chain with state space 5= {1,2,3,4,5} and stationary tracsiion probabality
matrixs B oven b

!

| AT EE ¢ Y SR o
T S L St
0 935 o 9 I}.EJ
T pf_”:' b the { i th element of &

_ H
a 1 0 4 0
0

0

Then

) i
T Wl

k; E fim I.'JLI' =2k
T L

= P25 25,025, (L2500 g asiaionary digmibution for e Markev chaii
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3. Z Y <o,

4. I|m ,t.r]fq] =13

f=hes
1 4

xe B, ﬂ‘ﬂ#ﬂ?u@rg(x}—rmel vd & 97 u OF W SW @7 won T L
2z

(1) iy e B oo gyedew e @ 80 u(-x) = —ulx)
() el 1) # @ ud)=0
: 1
(i) wetx e B & & uivls
| : :ll 252::14
g 1 it e € R B ) = gix) + uifx), it
l.  [fwwwers ww & aer # o
2 welt @) = 0 v f s B
3. Rwfor miwor v ot g )
4 S G T E

I =
Iz oo 5 :
Let g(.r}:?l—-—e * forxe BEand o be o continuous fanction on & sucl that
s

{i} i) =—nix), [orall x & &, and u non=mern
{11} piv) =4 l't:-r =1, 1)

(uit) uix)= _."__ forallxe B .
| : Tae

Let flx) = plx) + nlx), forallx ¢ B. Then

1, fean take negative values.

2, fx)=0 for allx and f° is nat integrable,
3. fisaprobability density function on B,

4. iz anintegrable Tonction,
WY K Mo o ET R gy B ool :-.,,, -0 ¥ dn(n= co) o b H reEEEE
aewd pAm N2, L B 9\'=_"Z 0 Sy B ST T By & ey wn

o
i e AT gener DR 6y © I W ﬂﬁ} ﬂﬁ?z: T B = o B B s e
it B AE
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Lo lim F(0)=®(0) 2. lim Fy(0)=(0)
3 lim F(hEe() 4. lim By (@)

Let X, Xz, ... be independent random variables with X, heing uniformly distmbuted between
“noand3n, =12, )
o
Lat ¥, —%Zﬂ for = =1, 2, ... and let Fy, b2 the distibotion function of 3, Adse et &
S

denote the distribution fenction of a standard norinal random vardable.  Which of the
fallowing is'arg tree?

Lo lim F(0)=(0) 2 lim Fy{0)2®(0)

3 lim Fe(h=() 4 fim A ()2 @()

me B ¥y ¢ X wma # @ a9 EWE Jﬁ{x]zgge""&,x}ljw

fg{x}zéa'h"ﬂ.xbﬂ# o

[, H =X, 0o et owmr TRy I @ fomr i &

4N+ 200 A 4 %.:m-:zxz}.w frd st & |

: 2
Buppose X has density (x) :—E]i-e_"_'r"ﬁ..r?-" 0 and X has density f: [x]:E g hu‘,.‘-l’?- 0 and
Xi. X are independent. Then

L. X+ X; s sufficient for & 2. X F ¥ s sofficient for &

1 i > 2
I Myt 2N s complete for 3, &, ;{A"ﬁlkﬂmuﬁhmﬁcdtmﬂ

qrf foe ma ure (= VrEwEeT WEE R OR aew g X, KX, B O T T T
N o) F2T # e we e s p<ord Qg oo o ammr £

L. R e b e B e o il T v e ey =

2 Rl e T i s e T G L il Rl o S T e
g Ff & o ey e gk &

O = 5 g e e B v T i e D
T £

3 o m; el #ff s s @ R ot w0 e g st & et T sy sl
LT
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Suppose that we have n { = 2 } .. observations X, Xs,...,X, cach with-a comnton Niw, o
distribution, where —o¢ < g = seand 0< ¢’ < o0 are both unknown, Then

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

2. the uniformly mininum variance unbiased estimate of o° has smaller mean squared
error than the maxinum likelihood estimate of o”.

3. both the maximum likelihood estimate and the uniformly minimum variance estimate
of o are asympiotically consistent eslimates

4, for any unbiased estimale of o°, there is another estimate of & with a smaller mean
s{uared errar,

T B K, Ko Xy Howw (61, 0+ 1) & 7 o A5 W B0 § W o<l
bl v v

L. sfef aeg O & oo arwo B

2wy wRmer @ st e 8

1, el wem O @ pERrEe TUT RO ST S TR
4. wiveef s O 97 CETET T RV SN S A6 E

Let Xy, ¥ao . Xas be i.i.d. ohservations from a uniform distribution on the interval [B - %, 8 +
14 ] where — 2 < @ < o is an unknown parametér, Then the

sample mean is an unkiased sstimate for @,

gamiple median s an unbiased estimates for B,

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

Bl by

e X wmﬁf[x;?.}=lc‘“,x:—ﬂ,ﬁﬁ A=Qammm R Ak <X sk+1,k=
0,1,2,... B X & AR Y =kfimm & /Y & e 7Y, Yy, ..., Yo 0 IO

afteel wre mw & oA A F:—]-E}}rﬁ?a FT s A srEw A B

1 i=% v} i_%ﬂ
3, i=in(1+%} 4. T SRR MTOEE & T )
L

Suppose X has density £ (x; A) = kg™, x > 0, where & = {} is unknown. X is discretized lo
pive Y=kif k=X £ k+1,k=0,1,2, ... Arandom sample ¥, ¥y, ..o Yals availablzs

" = 1 =
from the disteibution of ¥, Let F :—I-Z}j . Then the method of moments estimator 4 of &
H =i

is
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.-'E==+'|

1

3 A=lni L+ ]= 4, the same ag the maximom hkelibeod estimator
3

sl e x o (R OF s wad sl - §) = 040 - x), TF w00 IR g
G | B 29 oeRerE oy we ot mye B X, XX ¢ w100 = O e

Ha: @0 v g offery miesiar 5, =% fm (X)) o

fam
[1, e w0

fes ['f]l =1 ) ofF x=0 v R o
]L—].E@xr:[:l

e f ., S waTIey dza oar w0001 - o)aT e @R Qe @ AE AT
CE e Pl o

1. @R =0, 7 r!i_l;réﬂi.‘j‘”:n,.'];:ﬂ}ﬂ

1 @’ f=0, 7 ﬁiﬂp{.s">ﬁ="}=a

3w 850, @ Tim P8, ns, | =1

Hie kol

=&

4, @@ =0, @ lim PS> nz, |

e |

Lel Xi, e, X0 be Li.d, observations from a distribution with continuous probability density
function f which is symmetric around B 1.8,
fix =& = ({6 - x) Lo all real @

B
Consider the test 1y 0=0  vaFl, 8 > 0and the sizn test statistie §, = » sign{ X ) where

o
121

120 x50
sign {x) =4 0 if #=0. Letz, be the upper 100(1 — )t pereentile of the standard nommal
=1, if x=D

disteibution where O < & = 1. Whicl of the following Jsfane correct?

€420, then fim P|S, > nz, }=1.

it o

3 108=0, then fim P{S, =z, | =e,
=g
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3, Ifé>0, then lim P{.Eﬂbq'.:—;"za}ﬂ-

i ehid

4. I£830, then lim P{S, >z, | =

=

13, 79 & X, Xan X N, o), o = 10 & R s oo angfiee oftesd 208 o o B-N{D,
s 1 2
?), P=2007 Bu a5 x=%2xﬁﬂe$mmwa§ﬁa (7 e M e

1. 8=X 2 E‘ﬁ=£
21
3. zXifXz0 4. P=Xif ¥z

113, Suppose X, X;,-.. X is & random sample from N8, &%), ¢* = 10, Consider the prior for 8,

- 1 1n
B~N(0, ™), 7' =20, Let X=EEI:. . Then the mode & of the posterior distribution for B
=1

satigfies:

1. =% 7, Pl
21

i, G<F¥ifrXz0 4, =X ifr=o

114, (X, Y) o7 & ) Fer ol gerey o Baed 2 (0, 1),(1, 20, (2, 20,02, 2), (4, 1) ¢

1. X wY &y agrr—irf :“'i'&rwr-.rﬁ'r-srwé“in— i
2. XY w X o ogw-o e e $ X2
L X Y #dwwammr 08
4. X 7 ¥ @ dtwwr osmar s +1 8
114,  Consider the following five observations on (X, ¥): (0, 10 (1, 20, (2, 20, (3, 20, (4, 1),
Then
1. The least-square linsar repression of Y on X iz ¥V = %
2. The least-square linear repression of X on ¥ is X =2,
3. The correlation coefficient between 3 and Y 15 0,
4. The comclation cocfficient betwean X and Y is + 1.
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T B 6y, Eaye. B TRV AT w0 A N0, o) F amEm AR £ UYL Y.L Y F ard o
ey @ A e G oo &

VEpt o, By =spF-n 4'1'.||I1_.l'-Jj Epn =l i =1 4

e T:li}'; wh=psld g0 o nxd @ o

ok 0
1. T v pere T E 2. T a7 oy 77 B i ¥ T
3. B(T) =, wwes (T = o'in 4, TN d) st

Suppose €, B Epooacs LA N0, '), Consider ¥y YooY, defined by
| 2 . =1, n=1
tr s 1 p oy 1

Fi=p+ g, Ya-pn splfi-m+yl-p
Let T =lE};-. Suppose 0 < p= 1 and o' = 0. Then forn 22
"

=]

14 T has 2 normsl distribution. gt T has mean @ ond varance o'

3. FiTy= g, var(Ty = a'in, 4, T=M i, &y whene & = o,

o

v T ¥ [ worHae e #i fire e A RAY B ST poE EEE 8T T
il & g RS A §B S arEy mraeel gitrar s ¥

miftaEET A 200 swemmst © FE o oovwew anhew mowd Beoaww B gEe @
(SREWOR), wer # /0 ool @y oW w0 o B 4y BT 0T p W W TR SEET S f

2016

o

ity B awemst e o gew o e giey # Rorw s & &7 9 9 100 @
SREWOR il & gmer & wer & B mew x 7 oa oW wr &7 @ 9 v p W I
sitEEe T £ gy ok

T2

st i & gerenst w woar wa F o

2 O SR ST o] pa e

£y o e EF R e

oy pe B TR g ) UR e 3 TR py B gaal & 9 9l #E u W E
T w24 el gey 7wl aEereet @ s e m 0 0 T W I
wrary B

Lo g Tl e

In a survey to cstimate the propottion p of votes that a party will poll in an clection,
slatisticians A and B follew different sampling strategics as follows:

Statistician A: Selects o simple random sample without replacement (SRSWOR) of
200 voters, linds that x of them will vote for the party and estimates p by
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A 200"

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

estimates p by
i ALy '|'Ij
P =200

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

—

By 13 an unbiased estimate but g is naot.

Pt and pr are both unbiased estimates,

i and pz are both unbiased estimates, but pz has a smaller vanance than py, or
the same vYananse as 4.

Variances of py, p; are the same only if the propottions of male and female
warers who vote for the party are the same.

1,2, 0.5 # 30T 5 9vmT g, °f @ o e weE ST sy f

wew 1:11,2,3); ez Ik {1, 4, 5}

Famy & @iy s gy wit BoF 7

L
2.

sy waw #

A o T T o T & T WA GhETe ST O AT HEET SRR S

WP W i 2 Ao @

aiffygeer fraalt grarer e o adures & g vedhe teraly s e wee T8 E o
F2 ¢ vy oEan A wE g #

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

Black I 41,2, 3% BlockI: {1,4, 5}

Which of the following statements iz'are tnug?

I

The desien is connected.

The variance of the best inear unbiasad estimator of an elementary reatmens
contrast is either 2a° or da”, where o is the varance of an observation.
There 15 no non-tnvial linear funcion of observations collected theough the
design whose expectation is identically equal o zero.

The degrees of freedom associated with the error 85 e

uE¥ S wart e W e waery B 25 tewr B PremmorE ar gm0 wl# g

o Ld bl

HEET W Al o ey w ke sl et aanr g

FHrwel T aEn T wews ® @ Tt B EeRy

O RIS UF WO e B REel wawe pan [ ouey wer B
werewr yper endf) mvor oy R O wr L EDE
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Suppose that we have & data set consisiing of 25 vhservations, where cach valwe is either Qor L

1, The miean of the data cannat be larger than the variance. .
E The mean of the data cannet be smaller than the vanance.

3. Themean being same as fhe vadande implues at the megn 1= @ero.
4

; The varianee will be O iFand snly if the mean is either 1 ot 0.

vl A el A -ns 1S -y s @ T Er It 20 W 20 W
framt ¢ fow o b ata w8 e ma EoE 7

1. Ay 42 &0 e g @ 25 o A R S e - A
I VT U T = i o S e e 7 4. It I W oEE ORRT s aE Y

Comsacker the variables x; 20 and x; = O satisfying the constraints x; + %2 5, 4n - %5 15 amd dx,
— %y % 1A, Which of the following stagments sfare correer?

1o The maxinun valee of 32+ 2%, 15 25 2. The minomwm value of 3z + 2x15 1|

X Bay + 2 has no fnile maximuonm 4, 3xF 2 basono Oole oo

v e e v e F sel B o amet wf o 12 fee A e ol W oo @ 09
awt war et R G § Bar & ow 2w @ @ @ # 0 &t s i 20% vl 8 o
el gy i

1 TETET 7 TR o e e o gad 28
2. Rrredt o gres ®F omny Woar o qovr d 2
3 gt 5w f Ry ey e dew d F@a 16 fee o
4. gt & wreww g Soray ey e wren F ggedd fAe oo

In a systom with & single server. suppose that customers ammive ai @ Poisson rate of 1 person
cvery E2 minutes and arc serviced at the Poisson mate of 1 sérvice eveny § minutes, [ 1he
armaval cate increases by 20% then in the stcady state

1. theincrease in the sverape number of costomers in the system is 2
2. lhe mersase n the average number of costomers in the systenis 4.
3 the increase i the zverage tume spent by a cuslomas m the system s Lo mintes,
4, Ihe increase in the avergge lime spent by & customer in the system 15 24 minules,



