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PART A

1. In still air, fragrance of a buming incense stick will

be smelt by an abserver quickest when the
experiment is carried out al

low altitede and high air temperature
high altitude and low air lemperature,
low altitude and low air temperalure.

high altitude and high air temperature.
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3. How many squares are there in this figure?
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T Amme i road Nas Y secrians of different slopes
a5 shown, What 1z the averags slope meof the ensire

climnlhy?
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Which of the following graphs shows  the
copceniration of a sugar solution as a functon of the
cummslative amount of supar added m the process of
preparing a saturated solution {the temperature
remaining consiant)?
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i here are sand-piles which are peometrically similar

it ot ditierent keighis, The mtio of
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I.. A and B have equal weights.
2. A s heavier than B by an amount w,
J. A heavier than B by an amount Fag — w,

o

1z heavier than A by an amount Fryg — w,

f the father has blood group O and the mother has
bleod growp AB, what are the possible bloed groups
ir children?
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& MNuclei of P and 8, accelerated through the same
potential dilference enter a uniform, transverse
magnetc field (£=15 lor Pand 2= 16 for 5). As
they emerge from the magnetic beld

both nuclel emerge undeflected.
P is deflected less than 5.
p g deflected more than *5
both are equally deflected.

o 1

9. A person chewing a bubblz gum did not EEPUTILOCE
ear paitl in a jet plane while landing whereas anuther
person not chewing 2 gum had car pain.  The Teasom
could b

. chewing gum is & pain killer

2. chewing equilibrates pressure on both sides of
the ear drum

3. chewing gum ¢loses the car drom

4, chewing distracts the person

10, The reason why a lunar eclipse dees not pcour
every full moon is

1 gthie pesition of thesur 10t favourable at all
Tl oSt
the orhitsLplancs of the moon and that of the

L
eariare melined (6 coch other by 4 zmall
angie,

3. the shape of the carth is not & perfect sphere.,

4, the moon reflects only from one hemisphers.

11.A boy throws a stone vertically spwards with 2
eerlain initial velocity. Which of the following
graphs depicts the velocity s 2 function of time, if
the aeceleration due o gravity 15 assumed to be
uniform and constant?
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12. A rigid uniform bar of a certain mass has twa bobs
of the same size, bug with different densities p and
2p suspended identically from ils ends,
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When the bar is level on a fulersm as shown in the
figmare, & and o are related by

. 2 =" 2. d=2d

Siod =2 4. o <24’

13, There are two points 4 and 4" on the equatar at
longitedes 0F and 907E, and two other points 2 and
H7on the same lengitedes, respectively, hut at
latitwde 60°S. The distances (along the latitudes)
between the points A, 4" and B, 5" are related by

|, Ad"= Bp’ 2.
3. Ad'=(V1) BB
14.

Ad'=2 BB
4. AA'=(N2) BB’

Lol

Water is flowing through a tiebe a5 shown, The
tross-sectional arcas at A and C arg equal, and
greater than the cross-sectional area a1 B, [f the
tlow is steady, then the pressure on the walls at B is

_._, \\__5 y '.-.__

tess than that at A and thae at ©,

mors than that at A and that at O

same as that at A angd that at O,

more Wnan that at A but less han that at O,

L
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15.Match the bwo lises "

| R Moarerial

| A. Limestone

| B. Gypsum
Silica sand

| | &5
LD. Clay

F.'ﬂ_:!'rr.:'.'}_
a. Porcelam
b, Glass
| c. Plasterof Parz |
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16. sty ~60,000 e ® god wldae geel @ 6. The "C dating method is not usually vsed for dating
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organic substances older than ~60,000 years, because

such ohjects rarely contain carbon.
such objects accumulated "*C after their formation.
in those times there was no production of “C.

" most of the "'C in the sample would have decayed,

i aea o

A seismograph recetves a S-wave 60 5 after it recerves
the P-wave. If the velocities of P- and S-waves are |
krn's and 6 km's respectively, then the distance of the
geismic focus from the seismograph is

1. 2520 km 2. 42 km
3, T km 4. T2 km

The decay of a radioactive isolope P produces a
stable daughter isptope 0. The ratio of the number of
atoms of 2 1o the number of atoms of P after 2 hall
lives would be

. 1/4
iy O
The scatter plots represcpt the Yalues measured by

e imilar A% mem:, Point A in the fsrures
teprescni= tha e valie. Which of the following is a

coreect  desciphicn 00t the guality of these
MEEsUTemens?
II; k1 {"- Y
[l |
t\.\_ J'.___r" L .--.Ju'
e i Fia 2

1. Fig.1 : pood accuracy, good precigion
Fig, 2 1 peod accuracy, pood precision
2. Fig.l :poor accuracy, poor precision
Fig, 2 : good accuracy, poor precision
3. Fig.l < poor accuracy, pood precision
Fig, 2 : poor accuracy, poor procision
4. Tigl : poor aecuracy, poor precision
Fig. 2 : poor accuracy, good precision
. Even though the concentration of CO; is the same at

sea level and at high altitude, the photosynthetic mte
is higher in a plant grown at sea level than in a plant
{of the same species) grown &t high altitude. The
reasan for this 1z

frght intenzily 1= more a1 sea level,
temperature is lower at higher altitede,
atmespheric pressure is higher at s=a level.
relative husmudity is higher at sea level.

da ek B o=
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£4. he radiozctive decay of a cerain mmatersal '
satisfies Poizson statistics with a mean rate of A
per second, What should be the minimum
duration of counting (in seconds)] so that the '
refative exror is loss than 1%7
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| a
Let #fx, y)=x+ = {x’ —_:p‘} be the real part of an
analytic function f'{z) of the complex variable
r=x+i). The imaginary partof f(z) is
b w+xy i
3 ¥ 4.

J_,ﬂ_!.'lz.r] be 2 contingous real function in the range

[t and 2 , satisfiying the inhomogeneous
differential equaticn:
™

- dv o wmYu
sjnx——':f-+:c:-s.r-—}-=:':; o ! e
dx” 7 R N

value of dyv/dx ot the point x=7/2
5 CON{inuos

has a discontinuity of 143
has a discontinuity of 1

1
2. has adiscontinuity of 3
3

A ball 12 picked 8t rancdon: rom one of two baxes
that contaimr 2 blaek and 3 white and 3 black and 4
white balls respectively. VWhat is the probability
thas it is white?

41470
29/70

I. 3470 il
3. 3870 4,
The bob of a simple pendulum, which undergoes
small oscillations, is immersed in water. Which of

the following figures best represents the phase
space diagram for the pendulum?

1
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28, Two events, separated by a (spatial) distance
9 L0 m, are simultaneans inane el fame.
e dimEnlerval bEfRc i hese boo cvents in g
TramE Do ing Witk § eons1ant speed 0.8 ¢ (where
the speed of light € = 3 % 00° mis) |

1. 605 )
3 20s 4.
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30. If ihe Lagrangian of a partizle moving in one
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A horizontal circular placform rotates with a
consiant angular veloeity € ditected vertically
upwards. A person seated at the centre shaots a
buller of mass pr horizontally with speed v The
aoesleration of the bullet, in e reference frame
of the shooee, is



Download from JbigDeal

32,

33.

4.

35.

1. oget anff &v 2v0) T
2, oww o sy )
3. oww It av el
4, IwEr gt sl o

wizw [ E=%FKF+£F,GET F v fam
E
wRwd v anr yrw AT

;- F Fee 8
3, 55‘:-277 4. ﬁ—-j-ftf
r ¥
v Bgeyanhy T O TE-ET Sy O

arrir st & ¢ oFft § geede T o Ay
g7 & T gTw A w5 w#
ford vy weey & ey oF H o soer

1. ofefhr =8 gkt
2. 3x /2 ufely sl &
3. /2 o Bt #
4. x ofesfie B &
FRere g wrer 1 9% 957 B §oU U@ o dhe
M w R g T R S N g A 5
1. IR 2. HR?
3. 2R a, I/R
T —.%. e T W & GAeW §T ISw TE

ez BT A, e Rawrer {u_‘.ur.}r::j.l_?. g
qrr www § O SRurm B

Foo 0 2. J-:;_::.'__
J]
3, :I:g-{raxi-uyw'-n,?] 4. i;

1

2310 to hus right
2 to his left
+{1 to his right
12 to his lefl

i Lk b =

32, The magnetic field coresponding 1o the vector
potential
10 _

—F
r.-

A=—FuF+
where F i3 3 constant vector, i

_F
30

ot

1. F
30._

Fe=F
r-'l

25

1

3. 4,
33 An clectromagnetic wave is incident on 3 water-air
interface. The phase of the perpendicular
camponent of the electric field, E, , of the reflected

wive into the water is found to remain the same for
all angles of incidence, The phase of the magnetic
ficld H

does not change
clhamges bye 3w 2
chappes by & /2

1,
2.
3.
4, changes by &

34, The magnetic ficld at a distance R from a long

straight wire carrying a steady current {8
proportional to

1. IR 2, IIR

1. T3 R 4. T/R

35. The componént along an arbitrary direction 7,
with girection cosmes {”.r-”_rr”:] ;of the Epin ol 2

spin - = particie is measured. The result is

2
f
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40, The number of ways in which N identical bosons
can be distributed in two energy levels, is

. N+l 2. N(N-1)/2

3. N(N+1)/2 Ay Y

41. The free cnergy of a gas of NV particles in a
volume ¥ and at a temperature T is

a3 I
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where oy i3 a constant and &, denotes the

Boltomann constant, The intermal cnergy of the gas
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| 43. An LED operates at 1.5 V and 5 mA in forwand

bhias. Assumning an 80% external efficiency of the
LED, hivw many photons are emitted per second!
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The transistor in the given circuit has .'!!ﬁ: = 351
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45, The experimentally measured fransmission spectra
of metal, insulztor and serniconductor thin films are
shown in the figure. B can be inferred that 1, 1T and
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48, A bag contains many balls, eacl wilh a nuwmber painted on il There are exactly o balls which
beave the number » (namely one ball with 1, two balls with 2, and so on until M balls with Non
them). An experiment consiste of choosing a ball at random, noting the number on it and

ning it ta the bag, 1 the cxperiment 15 repeated o large number of times, the averape value of

Rt ]

the number will tend 10
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50.  Consider the motion of o classical particle in g one dimensional dooble-well potential
|+ - -
[l vl = Lok Frhe pertrele Tt A I T A 8 F: H
FRsb=—lx" =2} I the particle is displaced infinttesimally from the minimum on the positive

4%

r-weis (and friction 15 neglecicd), then
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1. the particle will execute simple harmonic motion in the right well with an angular frequency
w=+2

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

the particle will switch between the right and left wells

e particle will appeoach ie botiom of the oehl well and seitle there
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1. 6.50 " 2. 600 #He I, 575an 4. 500 #e

What 15 the proper time interval betaeen the occurence of two cvents iFin one inertial frame the
events are separated by 7.5 = 10° m and oceur 6.5 5 apart?
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A free particle deseribed by a plane wavaiaod moviRg in the gosiive direction wnderpoes
scattering by a potential
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b if r>f

(05 e

[f I, s changed to 2F | keeping B fixed, 1hen the differential seatteringe cross-section, in the
n = fl '3 I =

Barn approximation,

1. increases o four lmes the onginal value 2. inmcreases W wice the onginal valus
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Which of the following is a sell-adjoint operator in the spherical polar coordinale sysiem
ro & o ?
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I. |ExBf 2. [E] B

I : 2 I 17 Iy ®
3. [E +[B| 4. |E['[B]
Which of the fellowing quantities is Lorentz invanant?
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Charaes {2, € and =2 are placed on the vertices of i equilateral triangle ABC of sides of
tength ¢, as shown in the figure

& 2T 20
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U'he dipale momnent of this configuration of ¢harges, irrespective of the choice of origin, 15
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2. The victor poteniial A dusioa Magmelic moment M ala pont ©os geven by 4
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1- M7 (0) > 1= M7 (0)
F-T.(1-M*(0)) g
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The magnetization M of a ferromagnet, as a function of the tempertaure T and the magnetic

(T M : :
ficld J7 , is described by the equation M = tanh| %."rf j— | In these units, the zero-fickd
i A

magnetic susceptibility in termz of M{0)=M {H =0) iz given by

1 I-M7(0) , 1=M7{0)
L T-T(1-M(0) B 255
1- A7 (0) PR )
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1. 217 mEky e 81,7 M G o IS K 4. 217 pK

Bose condensation ocenrs in liguid He® keptacanbient pressureut 2 1THR At which
temperature will Bose comdengation occur in He' in paseous state, the density of which is 1000
times smaller than that of Tiquid He' ?

{Assume that it is a perfect Bose gas.)

1. Z217mK 2.0 27 mk 3. 21apk 4. 2017 ukK
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Iz =2 2. 4 3. 8 4. 16

Consider black body radiation contained in a cavity whose walls are at temperature 7. The
radiaticn is in equilibrium with the walls of the cavity. If the temperature of the walls is increased
to 27 and the radiztion is allowed o come to equilibrium at the new temperature, the entropy of
the radiatien increases by a factor of

T2 2. 4 3, & 4, 16
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3. f=07 4=1V

Consider a sinusoidal wavefarm of amplitede 1V and freguency 1, Starting (rom an arbilrary
initial time, the waveform is sampled at intervals of 1/(2 ). If the cormresponding Fourier

spectrum peaks at a frequency [ and an amplitude A | then
1. f=2f,and A4=1Y¥ 2 f=h

1 ?_D and A=1V 4. f= i;— and A = ] ¥
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The spin-orbil interaction in an atom 1 given by & =a .8, where
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The spectral ling vomesponding 10 an aemic wansition from J=1to = { stares splits in a
magnetic field of 1 kG mito thres componens separated by 1L6= 107 A, 1f the zero field specteal
hine carresponds o 184% &, what is the g-factor corregponding to the =1 staie? {You may use

he 4
i =2=10" eml) -

i

li: 2 P du i 4. 12

T TR B e R #@ vew gy | eV o el & arevawar & 0 ww wnRe 1200 K 7300
K o o gonn ey 4 8 RS @ wen wwer @ egwe a(1200K) /(300K s

o

7
1 L B - i = - f . =
l Lh|]1_—.1h_1 3 xp —13) 3 expll i) 4. expl Pl

The eneriy requircdfa ereate & laviee vocane wivea covsial i€ cqual 1o e el ratic of the
number densities of Weeangies al1200 k2 fn (300 K0 JaBen the or/Stalis arequilibriom a 1200
to and 200 K, respectively, I8 appax imalaly
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The dispersion relation of phonons ina solid is given by
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72, Consider an electron in & box of kength L with periodic boundary condition w{x)=w (x+ L).

Z2r3

If the electron is in the w, ( x]=—¢"" with energy &, = » what iz the corrsction [0 its

oL "
energy, to second order of perturbation theory, when it is subjected to a weak pericdic potential
[ |:_1‘:| =, cos g, where g s an integral multiple of the 27/[ 7
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