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PART A

1. In stiltair, fragrance of & buming incense stick will
be smolt by an observer quickest when the
experinent 15 carried oot il

low altitude and. high air temperaure,
higl altitude and low air lemperature,
low altinede and low air teperilure.
high altitude and high air temperare.

ol o

2, How riany squares are there n this figuse?

1, 9 2. 14
TR e

3. A smatitain woad las 3 scetions of different slopes
iz shown, What 1z the average slope e of the enire
climby?

% 1 2
3 Leniea3 4,
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4. Which of the following. praphs. shows the
copesntration of a sugar solution as a fonchon of he
cummilive amownt of sugar added in the process of
preparing o salurated solulion {the temperatuss
remmiining consiant)?
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bt of dilferens haights.. The i of the masses of
the garid Gomprising two randomly: chosen piles vl
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crhe-roass of the pile heights,
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A0 e are bt identical vizssls alvolume Feadh,
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L L P i T R whespty, and the atherenniaining-a block of

L A O e G & sk winnst of wight we, The vessels ave e filled with
i T i N O AR e o R [ R 8 Wt n ey thebrim, The R LT T o e e

W el ) | shown s A nd B in the figere I the density of
witier 1s gand o s the decelériion due 1o gravite,
1hen

NN Al E o s G _ _
YA B e T M and B have equal weights:
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$ Bl S S AT z My esheavier than B by @ dmoun w,

o CIE SR ke e I A Aces heavier than B By an smoin Fog — we
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R R LR & e AR, e | T 10 the fther has I}'rc-ud group Cand the mother hos
8 Ll Sl oy A R R o blood group AR, what are the possible blood praups
of $hear «hatdren?
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potential dilference enter o uniform, asyersy
aagmetic field (£=15 for Pand &= 14 for 5 As
they emecge from the magnetic ticld

Tgpth e led emerge wideflected,
B g deflected less than 175,
P i deflected mone than 3
both are gqually deflacted,
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9, 4 perser chewing a hubble pum did not expenence.
ear-pain in  jet plane while Janding whetens anuiser
person not chewing awem had car pam. The reis
eould b

1. chewing g is s pain killer

chewini equilibrates pressurs on both sides of
thi i

chewing g eloses the ear drum

4. ehewing distracts The persan

L]

10, The reazon why o luner selipgs does not oogur i
gvery full moon 15

1. the position of the sunis 10 favaurable st all
full moons.

2. the orbital planes of the moon and ataf e
earlh ave inclined to eachvother by a sl
angle,

3, the shipe of fhe carth 15 not & perfect sphare,

4, the moon rellects ondy from ene hemesphers,

11.A by theows 2 glote vertically upwards witli 2
eeriat nutial velooiby, Which of the foltowing
oraphs depicts the velooiy s 1 Tunetion oftime, it
the aeceteration due (o gravity 15 assumed 1o be
uniform and constant?
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124 rigid oniferm bar of @ cefain mass has wa bobs
af fhe same size, but with dilferent densities p and
2o suspended identically from iz ends,
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When e bar is fevel on 3 flersm as shows in the
Bemare, & and o are related by
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1. 24w’
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13, There are two poits A and 4' on the equator at
longintdes 0% and 90°E, and two other points B end
i on the sarte longitidos, respectively, hut at
latitude 60°S. The distances (along the latitudes)
berwaen the points A, A and &, B are related By

1. Ad’ = B8 2. Ad=2 BE°
3oodd = (V3 B8 4 A=V BR
14.
— - — B o= = -
& [ad

Water 15 flowing through 2 febe as showsn, “The
tross-sectional arcas at A and © arg equal, and
greater inan e crossseetional arca a1 B, I ke
How is steady, then the pressure on the walls 2t B is

1. less than Uit aq A akd that at O,

& amore than thar st Aand fhatay (.

3, “same as that at A and that a1

4. moce than that &b A bat less Tian that ap©,

18, Match the two-hises

Ry Maserial Pregdicd :
A Limestone a. Parcelain !
B. Cvpsum b, Glass
Ci Siktea saued &, Plaster of Paris
[T, Clay L. Cement !
A B L& Iy
l.. ‘& b C d
& d 2 b i
o i [ d B
4. d 3 C b
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The " dating methad 1= ol uzually used for dating
orpanic substnoes older than 60,000 years, betause:

L. sichohicets rarely -:n:m:am carkar.

2. such objects accumulated "C after their formation.
1. in those times thers was no production of *C.

4, "mest of the "C in the sample would have decayed.

A szismograph receives @ S-wave 60 g after it reccives-
the Powave. I the velocities of P- and S-waves are 7
kmfs-and 6 ks respectively, then the distance of the
seismaic focus from the seismograph is

2o o2 om
4. TXkm

1. 2520 %km
3, OO km

The deeay of a radivactive isolope P produces a
stable dawghter isotope £ The ratio of the number of
atomns of £ o the number of atoms of P after 2 hall
lives wonld be

L 14 2, 34
e & 4, 2

The seatter plots Topresent the values: measured by
two' similat instruments. Paint A ine the fgores
represents the true value, Which of the following is a
correct  description  of the ‘guality  of  these
messuremenis’

f\(r\
l*“z_,/

rig

=]

Fig.1 = pond acouracy, good procision
J:g 23 pood accuticy, peoil precision
Fiz.] :pooraccuracy, poos precissn
Fig, 2 1 pood sccuraty, poDCprecision
3. Figl «poor accuracy. good FI{ECIa-l-EII!'I.
Fig, 24 poar ;u:r;uva aleiy pn:ms.mn
4. Tl pooraccursey, POSr precision
Fiir. 2 : poor atcurioy, focd precision

I

. Even though the concentration of U0 g the same at

sea level wni & high' altitede; the photosynthetic me
i higher in 2 pfant grown at sea level than in a plant
{of the same speciés) grown &t high altitude. The
reasen for thisisg

Irght tntenEity 15 moee i seatoviel,
teimperature is lower at higher allitedes,
almespieric pregsure 15 hepher al sea fsvel,
relative bmmdity i highes i sea level,
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The radioesfive decay of a cerai ameral
satisfies Poisson statistics with a mean rate of 4
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Let 1.-{::,;:]:.»:+-|£{x’ —,:_u’} be the real part of an

analytic fonction f( 2} of the complex varable
z=x+dy, The imaginary ]:nannf_}"[:z:l Is

I ar+xy 2

T o gtegt

Let y(x) be 2 continuous real fanction in the range

[ and 27 , satisBring the inhomogensous
differenial equaticn:

dly dy

i
sin x—-—,+-a:n::-s.r-—=£t.r—£] The
ol i Z

value of dy/dlx at the poist x=/2

15 COMAIMATHIE

has adiscontingity of 3
has a discontiniity of 143
has & discontimmy of 1

A bull 12 pieked st random from one of two boxes
that contain 2 blzck-and 3 white and 3 black and 4
white balls rezpectively. Wit is e probability
thar it iswhite?

10
29070

. 3470 it
3. 3WT0 4,

The kol of 2 simple pendilum, which undercoes
soall ogoillatons, is unmersed-in water, Which of
the following figures best represents the phase
space diagram tor the pendalm?
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28, Twoevents; separated by a (spatial} distance

9 » 10" m, are simultameats iy one inartial Trme.
Thes it interval betweoen these o ovents fna
frame moving with a constant speed 008 ¢ (where

the speed of light ¢ = 3 % 108 mfs)is
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30, ke Laprangian of 4 particle moving in one

; etz ey
dimenzions is given by £ = — - f-’{.ﬂ. thy
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31 A horizonwl circular pladoom rotates Wil
conslant angulas velpeite 0 dirceted vertically
upwards. A person seated at the contre shoois a
et of s ar hortmontally with speed v The
aecelemation of the bulist, in'fbe retfecenoe fmmme
of the: shoater, 45
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The magnetic field corresponding 1o the vector
patential
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where F is a constant veetor, 15

F

5 = 30
Fa—r & F-=r
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An electromagnetic wave is incident on 3 water-air
inderface..  The phase of the perpendicular
component of the electric field, £, , of the refleciad
wive intoe the water is found to remain the same for
all angles of mcidence, The pi:as::‘ of the magrnetic:
field H

], does ot changs

& charfpes by 3x2

Fi changesby /2

4 changes by &

The magnetic field at a distance & froma long

straight wire carrying a steady curreat £ i3
proportional to
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40, The pumber of ways in which N identical bosons
can be distributed in twvo energy levels, s

N(N-1}f2

N

I, N+l 25

3. N{N+1)2 3.

41, The free energy of & gas of M particlesina
vedume ¥ and at o temperature T s

F=Nk,TInfap (k) "N,

where as 13 a constant and &, denotes the
Holtmmann congtant, The intemal cherimy of the gas
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the inpue volrge Vi 151 V. The value of the output
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43, An LED operiesan 1.5 W dnd 5 md i forwiad
bias, Assuming an 30% external efficieney of the
LED, how mamy photons are ¢mitled per second?
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4. The mansistor in the gven circuit has .ilrc = 3501

and .fr.m = 10008% [T the load resistanee & =

1Q00E, the  wvoltape and curremt  pain are,
respectively, '

&) .leﬂ
o +
Y | :; =
-

— 353 F 435
15 735

35 7— 097
98 7—35

-I'—L.-J!-J:—l

43, The experimentaily measured transmission spectry
of sietal, msulabor and semicondoctar fhin filnis are
shown inthe Gguee. 1 can be inferred that 1, 1 and
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Achizg vontdins Diany balls, eech wilta ndmber painted on 1L There sre exactly o balls which
beave the number » (namely oneball with 1, two balls with 2, and 0 on until N balls with ¥ on
them). An exoerasal consistsof chobsing 4 ball at random, roting the numiher on it and
refermsng it to the bag IF the cxperinieng @8 repeated o lasme number of times, the averape valyeof

the ‘mumber will tend
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Consider the molion of a classical particic in 2 one dimensional dooble-well potential

; Lip = hd
I"fx)= I{If =2} Ifthe particle is displaeed infinttesimally from the minimoam on'the positive

=it fasd fhction 15 nepleeted), Mhen
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1. Ih:‘:]:runiﬂc-w:ill execute simple hammonic motion in the mght well with an anglar Iregquancy
@ =2

2. the particle will execute simple harmonic motion in e right well with an angular frequency
=i

3. the perticle will switch between the right and left wells

4, he particle will aporoach the bottom of the eht well and seltle there

v wErty B A aF mewE 1.5k 10° @ 5 7 6.5 o wena F wedt £ @ 7w o memat @
B r il v s sl

1. 6.50 % 2. 600 #p 3 STy 4. 500 #He

What is the proper ime inderval between the occurence of teo cvents 1F inone inertial frame the
everits are soparated by T.5 = 10° m and seour 6.5 5 apan?
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If F, i5 changed to 2F,, keeping R fixed, then the differential scaftering crmss-scction, in the
Bam approximation,

b, inereases o four times the original valus 20 mereases w0 Wwice the onginal value
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56. Which of the following is a sell-adjoint operator  the spherical polar eoordinule sysien
Lro @ g '

e . —H}E 3 —---:'!-ﬁ— = 4, —ihsjnﬂ-a—
sin’e &g g sin & 88 ai

§7. e wowhT e Frar i s
! 1 I 12 4 ¢ 2
I |ExB| 2. |EF-|8| 5. 4|8 4. |E[ B
57, Which of the following quantities is Lorentz uvariant?
L |ExBf 2, [Ef-Bf 3 [Ef+8] 4. |E[]8f
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88, Charges (0, @ and =20 sre placed on'the vertices of an equilaterul nangle ABC of sides of
kength o, asshownin the figoce
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The dipate moment of this confizuration of charges, irespective of the choice of origm, is
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The viewtor potensial A due 10 o magnetic moment 1 -ata point £ is given b

mxr . o : 5 1i = =
A =teee UM 35 ditectad along T positive 2-uxas, the tcomponent of the magnetic feld,
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A systom has two normal modes of vibration, with frequencies e, and ;= 2o, What is the
peobability that af terperture. 7 the systeat s an energy less than 4, 7

i the following % = oy mid 15 e panion function of the sveree, |
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1- M) 1-M7(0)
1; - L =
T-T:(1- MH)) =T,
. =) . L=Mo)
T4, T

The magneiization M of 2 ferromagnet, as a lnclion of the empartane T and the magnetic

ficld Ff, is described by the cquation M = tanh [%M +g] . Inthese units, the zero-fickd

magnetic susceptibility in terms of M(0)=M (H =0) is given by

i 1~ M {0) . =0
Cor-nfi-MW) B
1447 (0) . 1-ME0)
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1. 2007 mE o0 210 mK 3 2Tk 4. 2T K

Bose condensation ocevrs in liguid He® keptat ambient pressure at 217 Ko At which
temperatire will Bose condensation ocenr in He' in gaseous state, the density of which is 1000

timizs smaller than that of liguid He*?
{Azsuime that it is  perfect Bose gas.)
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Consider black bady radiation contained ina cavity whose walls ans 0 tempersture T The
radiation is in equilibrium with the walls of the cavity. IF the temperature of the walls is increased
1027 and the radiation is allowed 1o come to equilibrium al the new temperature, the entropy of

the radiation inereases by a fuctor of
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