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A pulse of 108 thermal neutrons (velocity V = 2200 m/s) move. through

~ vacuum for a distance of 11 meters before striking a target. If the half life
of free neutrons is 12 minutes, the number of neutrons that will spontaneously
decay while travelling toward target :

103 qnder i w1 TR We (I V = 2200 nv/s) Rt e wX ww /g
frrafe & 11 ez & g0 7@ ear ¥) Al goa g @ ol o 12 R
R, T W B SR e WA e o e AR g @) den o
(1) 2780 (2) 695
(3) 1390 . 4 - 5x107

§
2 A hypothetical decay chain consists of following elements A, B, B, and C
where C is stable. The decay constant are ,, 2A for o and B decay of A;

and 2%, 3 for B, o decays leading to formation of C. (See Figure)

At some instant, the number of atoms of B, reaches a maximum value, the
ratio of number of atoms of A to that of B is p. When the number of atoms
of B, reaches a maximum value the ratio of number of atoms. of A to that
of B, will be: _ _

Uh WG W e smiaied et A, By, B, a1 C 4.9 ¥ wel
Curll §1 A% o T B & & siw 3, 24 ¥ 9av B, amﬁ%m_
2%, A & U 5@ AR C T P @ ¥ 1 (e 2@) S
T aor, Bl%mﬂaﬂaﬁmmﬁmmﬁwq@?ﬁ%aﬁA%ﬁmﬁ
% GO A B, % wANS B dedn § g p ¥ ST B, % qemogel @
wmﬁwmw%%m%maﬁaﬁmm%%maﬁﬁ
e § g

a s @ 2
® p | @ pi
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- P051tron1um is the bound state of an electron and a positron consider only

the states of zero orbital angular momentum (¢ =0). The most probable
decay product of any such state of positfonium with spin zero (singlet) is :
- (1) 0O photons (2) 1 photon

(3) 2 photons ' (4) 3 photons
WA, TF T 99T O OIS @ 9% o ¥ Faw. S BAG
BT 1A (€= 0) Eﬁtmwaﬁwﬁﬁﬂﬂﬂﬁlv‘f@hﬁﬁwaﬁﬁ@rﬁﬁ@r
WA TE (TH) ST B e T &R S ¥

(1) 0 wEH @ 1®ed

G) 2w @) 3 weR

4 According to the Stanford model of elementary partlcles which of the
following is NOT a composite particle ?

(1) Muon ' (2) #® meson

(3) neutron (4) deuteron .
wwﬁ%wm%waﬁf@ﬁﬁ@ﬁﬂmwmw
Ty P

V) wptT @

¢ == @) =gz

S The particle decay A —s p+m must be a weak interaction because :

(1) the 1~ is a lepton
(2) the A has spin zero
(3) no neutrino is produced in the decay

(4) it does not conserve strangeness

B ET A~ pnT Th A SR e ¥ wife
(1) 7~ U W= $

@ A w R TR

3) mﬁaﬁéﬁrqﬁﬁmﬁaﬂé’rﬁm%
(4) zad Ryfafre (strangeness) F wwamr 8 et T
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When the beta decay of 6°Co nuclei is observed at low temperature in a
, magnetic field that aligns the spin of nuclei, it is found that electrons are

emitted preferentially in a direction opposite to 0Co spin direction. Which

of the following invariances is violated by this decay ?

(1) Gauge invariance (2) time invariance

(3) reflection ‘invariance (4) rotation invariance

wqaaﬁwwﬁaaﬂu-aﬁaﬁmﬁm%ﬂwﬁaﬁmﬁwm%ﬁ

80Co Tt @1 e e A e smar ¥ o @E e s & B s

*'Co % wh it feaw ¥ Rl feem ¥ aliaar & wwlia Y 21 59 aw ¥

srfeted o & w1 & Frvewar @1 st Qar & 2

(1) W9 fryeran (2) @ Tygtan

(3) wUEe Trgmten @ i Pryata

7 Which of the following is a true statement about the nuclear binding energy
in the semi empirical mass formula 7
(1)  the volume term is proportional to A2
(2) the coulomb term is proportional to A~%/3
(3)  the symmetry is proportional to (A — 2Z)%/A
(4) the area term is proportional to Al/3

(1) SmHaT g A2 % gargard ¥
(2) FWH 9T A3 % gargar ¥
(3) wARRRT 9T (A - 22)YA ¥ T ¥
@)  &ww wE A ¥ e ¥ |

27

8  Since 12: Si and {3 Al are "mirror nuclei, their ground states are identical

except for charge. Each of the nuclei can be treated as a uniformly charged
sphere. If their mass difference is 6 MeV (which can be attributed to the
difference in their electrostatic energy) a good estimate of their radius is
(1) 3.88 fm (2) L97 fm

(3) 5.60 fim (4) 7.9 fm

G 1S e J Al alriiE ¥, e g et ¥ e @ @

HE S A ¥ e T G ¥ oY 6 MeV ¥ (o 3t
Weﬁﬁw%wmmm%)ﬁgﬁﬁﬁw%mww

AT T
(1) 3.88 fm : - (2y 197 fm
(3) 5.60 fim (4) 7.9 fm |
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The dispersion relation for a one dimensional monoatomic crystal with lattice
spacing a which interacts via nearest neighbour harmonic potential is given

by

w=A

. ka
sin —
2

Where A is a constant of appropriate unit. The group velocity at the boundary
of the first Brillouin zone is :

ﬁﬁ@ﬁ@ﬁﬁqmwﬁmmmwma%amvﬁ
ﬁmﬁﬁ%ﬁ%mﬁw%mwmm%%ﬁqﬁﬁwwa
0 YR e s ¥

w=A

. kal
S —
WAwgaaqmﬁmwﬁuam%mm%w@aﬁEﬁmwwh

B AN ¥ :
() o© 2 1

Aa? - 1 {Aa?
N L

The tight binding energy dispersion (E-k) relation for electrons in a one
dimensional array of atoms having lattice constant 'a' and total length L is

E=Ej-B-27 cos (ka)

where B, B and v are constants and k is wave-vector. The density of states
of electrons (including spin degeneracy) in the band is given by -

TomgsT % Uwtnet frew Rras fre e i aﬁﬂTWﬂﬁE‘L%
¥ giage ¥ g 5o 9 (ore SER) set-ufEu (E-k) dau ¥

E=Eg-f-27 cos(ka) |
Vel Eg, B e v Frmis ¥ qur k @< afy 31 35 § oo sl &1
T (VT FTTAIST Hl WA B §Q) 39 VHR R T o

L L
) 7y a sin (ka) @ 2ny asin (ka)
L L
G) 2my a cos (ka) @) ny a cos (ka)
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11- The primitive translation vectors of face centered cubic (fco) lattice are

Loy

. a o oA S a . A a — a _ »n a
=—(J+k); ax==(i+k);as==(i+
=501 +k); a2 =-(1+k); a; 7 (+1)
The volume of primitive cell of the fcc reciprocal lattice is
®OE whEd BT (foc) SN % Y WA W9 59 Yo & ¢

A a4 . n Ay F a ” -3 a A A
aj=—(j+k); a3=—(i+k); ax ==(7+
1 2(] ); a2 2( ); a3 2( 1)

WG B I (foc) Wl S Y ST Hiftom w1 o ¥

27 3 T 3

o o3 @ %)
FId 3 ‘ 3 3

) 4(5;] @ ‘.‘H

12 Inverse susceptibility (%) as a function of temperature, T for a material

undergoing paramagnetic to ferromagnetic transition is given in the figure,
where O is the origin. The values of the Curie constant, C, and the Weiss

molecular field constant, ), in CGS units, are :

1
A 60(/

—

2 x 10%
(CGS unit)

fom A, GW@WWWW@WW&%WW_W
(%c) ﬁmT%W%WﬁﬁéﬁﬁTW%Gﬁowﬁg%lﬂﬁm
C, 7ar Ry sl & fradis ), ¥ CGS @ ¥ A ¥

1 .
A 60(/
A

>

2% 104
(CGS )

() C=5x107 A=3x107 (2) C=3x102 A=5x10">
() C=3x102 r=2x10 (4) C=2x10% )=3x102
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14

15
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" Sodium has bee structure of unit cell side 0.5 nm (approximately), The Hall

coefficient for sodium using nearly free electron model is

ﬁ%ﬁqﬁwmﬁzﬁﬁﬂﬁﬁ(bc@%%ﬁmmﬂw

© 0.5 nm (V) ¥ ST TR ST WRISY D1 STERT B 54, QAT %

- &Y Bl i ¥ :
(1) 0.68 x 109 md/c (2) 0.39 x 1072 mi/c
3) 0.19 x 1079 m3/c (4) 136 x 102 m3/c

For a square lattice, let the kinetic energy of a free electron at a corner of
the first Brillouin zone be E; and of the midpoint of the side face of zone
be E,, then : '

% TR Sww & (e, 991 U ge sRee @) we Rt ST 3 a9

WWIWEIHﬂTGﬁ?%ﬁWﬁW%ﬁWﬁEWWWEZ%,E[a':.

(1) E, =E, @) E,=IE,
E .
3) E = 72' . &) Ej=4E,

Consider the well known result of Kroning-Penny model

sin ¢ a
xa

P +cosra=coska

If ea is assumed to be quite small, the er;ergy at the lowest band at
k=0is: o

. K2
@M o @
- 4na
8 pii? - 4 ph?
(3) ma2 (4) maz
i T videy (@ew) & golfm
PSinaa-i-cosoca:coska
. a
X REr AR ol aa @ g9 sww wer Wi, o R §s @)
k=09 Sull s ¢
| ?
W o @ 25
: ma
8 phi2 4 ph?
G —= | @ =
ma ma
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16 1Inan N-type semiconductor the Fermilevel is 0.3 eV below the conduction
band edge at a temperature of 300 K. If the temperature is increased to
360 K, the new position of the Fermilevel is :

(1) it is still 0.3 eV below the conduction band edge
*(2) now it is 0.36 eV below the conduction band edge
(3) now it is 0.36 eV above the conduction band edge
(4) more information is needed to answer this question
REE N 9ot argame® & 300 K €19 0 S Soil WX et 4 & e Sl
Y 0.3 eV A ¥ ARk 4w Fewt 360 K HY R g, wH TS 'Y
# T Rafv ¥ |
(1 u%ma%ﬂwa@%waﬁmaosevﬁ%%
2) ¥ 4% o & % gaH H9i 'R Y 0.36 eV I ¥
() 9T g% UWA S % A S WX ¥ 0.36 eV FUT ¥
(4) W @1 ST 3 & fog ol gEe enavEs ¥

17 Copper has mass density p, = 8.95 gm/cm3 and electrical resistivity
P=155x10"8 Cm at room temperature. The Fermi velocity V is :
T T FEEE TN py, = 8.95 gm/em?® W wa A WX faga  whrdeesn
P=155%10"8 Qm&| B ATV ¥ ¢

(1) 1.566 x 108 cm/s (2) .7.823 x 1010 cm/s
(3) 4.321 x 10% emfs 4) 5.699 x 107-cm/s

18 The static dielectric constant of water is 8.1 and its refractive index is 1.33.
The percentage contribution of ienic polarizability is

WW%WSI%HWWG@WIB%IWW
YA HT WK AEE ¥

1) 50% @) 60%
3) 7% @ 80%

19 The range of potential between two hydrogen atom is approximately 4 ;x

For a gas in thermal equilibrium the temperature (approximately) below
which the atom-atom scattering is mainly S-wave is :

ﬁm@ﬁmﬂaﬁ%ﬁqwﬁﬁamw 4 A E A ww d Rew A

¥ fw qm (Fomer) s R Em-wREn) yee geE: S W €
(1) 1K (2) 100K
(3) 273K (4) 1000 K
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21

22

The, Doppler width of an emlssmn line of wavelength A= 5000 A emitted
by an argon atom at T = 300 K is nearly (For argon A= 40, Z = 18) :

U@ T 9 s T = 300 K ¢ s A=5000A e 2ef A
- e Y B SR deTs ¥ (et % R A = 40, Z = 18) -

(1) 0.72x 102 A (@) 144x102 A

(3) 2500 A 4 25x102A

-]

Consider the hydrogen molecule H, as a rigid rotor of separation r=1A
between two protons. Calculate the energy of / = 3 level in rotational spectrum

(Given m, = 938.280 MeV/cZ, 4 ='1973.5 eV ;uc) :
eI oY H, B 0% g6 ol o e e Ay R @ e & e
qefE r-1A ¥ ol wem ¥ /=3 ¥R @ ot Rehm @R

(REi® m, = 938.280 MeV/c?, h=1973.5¢eV A/c)

(1) 0.10 eV (2) 0.005 eV
(3)  0.05 eV (4) 0.15 eV

According to Bose-Einstein statistics there exists a Bose condensate of bosons.
What does this mean ?

(1) Bosons are not meaningful particles

(2) For T < T all particles reside in ground state

(3) Bosons are like fermions -

(4) For T < T bosons dissociate into quarks and gluons

AG-eEA g % oHER SR ¥ i uw Sw wRae @ s
BT ¥ 3HE T oene ¥ ?

(1) e orefgel o @ ¥

) T<Tc% fog @l wo g orawen ¥ wd ¥

() \E wifei @ we ¥

) T <T% fg aw, Fier dan gai § v & o ¥
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24

25

AR atom with one outer electron having orbital angular momentum [ is
placed in a weak magnetic field. The number of energy levels into which the
higher total angular momentum state splits 1s :

'@mmﬁwmsﬂa@ﬁ%ﬁmﬁmﬁmﬁwﬁa@w%,aﬁ@gﬂﬁ
g@ﬁﬂ%ﬂﬁww%iwﬁwﬁﬂw%ﬁwwaﬂﬁmw
arerart Terafeer B ¥ |

1y 20+2 @) 20+1

Gy 2 @ 20-1

An atom has an electronic configuration given by 152 252 2p® 3s}. Select
from the following options the configuration which does not represent a
permitted_conﬁguration in combination with the configuration given
above :

uF TCHY] ﬁ FRETAIRCAC LRl 152252 26381 § A A ¥ T faw T

'ﬁmaawmmwﬁmaﬁwa@hmeﬁmﬁm

& %
(1) 1s22s22p° 3s) @) 1s22s22p° 3s!
(3) 1s22s22p° 34! @) 1s22s22p® 6pt

An atom is capable of existing in two states; a ground state of mass M and
an excited state of mass M+ A If the transition from ground to excited

state proceed by ab sorption of a photon, 'the photon frequency in the laboratory
where the atom is initially at rest is o -

1 v:é_c?_[ .,___a__.) 2 V:—.Acz(l.i._A_
A Y7 M ‘_ @ h M)

-8 (122) =88 (1, 28)
(3) b M _ 4) n M

t@mﬂma‘tm@ﬂeﬁﬁaﬁaﬂﬁw%,sﬂﬁ@r@WMa&%wﬁ
STt ¥ T @ weEHE M A 1 s it oreral ¥ AR AW e
%WWWWW%%WSWW@W%@IWQW

ﬁﬁ”mmﬁwi‘f%,@zﬁaﬁaﬂqﬁ%:

At A _Act A
M "*T(""Eﬁ) @) "‘T(“aﬁ)
AP 2A AP, 28
o v 0-3) @ "‘T(“‘Nﬂ
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26

The ground state of the realistic helium atom is of course nondegenerate.
Ho{;zever, consider a hypothetical helium atom in which the two electrons
are replaced by two identical spin - one particles of negative charge. Neglect
spin dependent forces. For this hypothetical atom what is the degeneracy of

-* ground state ?

(1) it is still nondegenerate 2) 5 |

27

@) 6 ) 2

JIAAH BT IR B YA STIRAT YW SSIER TRl ¥ Gy
FArE BT Ty WX REr St ey < steemr @), 99 16 &
e T vl g uRrenfa fear wan ¥ Rew-enfra et @ st
DIAY| 0 BT TR K GW R % Qo |y ?

() =8 I Fff segys % (2) 5

3y 6 “4 2

A piece of wire bent mnto a loop as shown in Fig., carries a current that

_}
increases linearly with time I(t) = kt The retarted vector potential A at the

centre 1is
m%qagar%aﬁ%aﬁasﬁqu;@ﬁ%w%lwmﬁw |
R ¥ S I(t) = kt & SAR 9 & 1 Rewa: god ¥ I ¥ REfya

e R A %
4y
: :
kt b A H kt b~
(1) Hf;—ln (;Jx ) g—nln(;jx |
uokt aja
(3) —2*1;—“ [EJY (4) Zero/ g
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28  Suppose an electron deaccelerates at a constant rate 'a' from some initial
velocity v, dowt to zero. The fraction of its initial kinetic energy lost to

radiation is :

2 2
Ho¢ @ Hot @
M 3¢ mvge @) 3p mvgC
2 2.
21pe7a 3pe a
®) T mvyC - ® T mv,C

e T SR T PR aX a T Rl R o v & sgaazéﬁﬁ?r@m%l
sﬁﬁmﬁﬁmmmﬁﬁmwﬁgqam%: |

2 2
Hoe a Koo a
_(1) 3T mvge @ 27 mvC
Zuoeza 3!.].0628. I
® o @ e
Y T mvgC

29  Consider a rectangular wave guide with dimensions 2.28 cm x 1,08 cm.
If the driving frequency is 1.70x101¢ kFz, the number of possible TE

modes 1s :
(1 1 : - @2) 4
3 0 (4) 6

UF ATHAHR TN UAH (%anmg)wf%xaﬂzs’{f’aﬂiﬁ‘rﬁmﬁ{”
228 om x 1.08 om'¥ 1 aft s Smghy 1.70x1010 kHz &, T €9 TE [ECIE]

& et
1y 1 2) 4
@3 o 4 6
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30 A laser operates by light amplification and stimulated emission of optical
radiation, For two molecular states j and i such that

Ej -E; =hw in equilibrium in a cavity we have -

Ni _ A_]l +BJ1 U(W)
N; By u(w)
Use the Boltzmann factor to find u(w) (the energy per unit ﬁ_'equenCy per

: 1
it volume) Given that = — -
unit volume) Giv B KT

7 —J

Bij [ Bjj Ajj

A f l

Ajj e TP Aji
(1. B (2) | (Bij oPhw _le)

Aji Aji

3 = I
(3) Bji e Brw _Bij “4) Bij

@ﬁmuﬂm%%mﬁmm%awaﬁﬁmﬁhmwﬁm
@?ﬁ%lwg&w(cavity)ﬁﬁwwﬁ%mmﬁmwmjaimﬁﬁ

ﬁ_Aji-i-Bjiu(‘:W)
Ej_Ei =hW ﬁi %m‘- N_] B BUU(W)

ﬁmm(@)m@ﬂvmu(w)(mﬁuﬁrmaﬁ&tmm
amaﬁ)maaaﬁmfam%rs?%f |

F—— J
Bjj Bji Aji
A - 1
AJ1 e“Bﬁw Aji
1 s 2 Jiw
® o —
Bj; o Blw -B; (4) Bj
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31 ~The term {]1 _]2} arising from 251 3d! configuration in j—j coupling

32

scheme are :

13 {l 2}
(I) {535}2,1 and 2’ 2 3,2
1 1} {1 '3}
(2) {E’E Lo and 15°7%
{l l} and {l 2}
(3) i ? 2 [’0. 2 * 2 312
( ) 2 ,-2_ 2,1 2 ’ 2 3,2'

251 3d! FE A |- g A0 & WS T {jp, o} ¥

In a first order phase transmon at the transition temperature specific heat of
the system : ;7

(1) diverges and its entropy remains the same

(2) diverges and its entropy has finite discontinuity

(3) remains unchanged and its entropy has finite discontinuity

(4) has finite discontinuity and its entropy diverges

Yo e & WieRen WA §, dHHer am X Frem @ e sen
(1) omEid 80 & 9 9l T guEw W E

(2) SuEiya ey & qu 3wl oMl ¥ P smiaw B

(3)  wumER e T a e T ¥ uRfE erwige B ¥

@ & uifra srive A ¥ qon gER T omeRa Bl ¥
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34

». 33 For a two phase system in equilibrium, P is a function of T only iso that

(&)

If Bg is adiabatic compressibility then select the correct option :

":awﬁ%wm%mwﬁmﬁ P %aw T & & %" & dife

(500

R By et sl & e W fwww w1 wa A
2 | dp

M cy =%[§§) @ Cy=PsTV [ dT)
v’ Q)' | _1?v(drY

o o ila) 0w (E

The N step random walk in two dimensions (with step length 1) looks very
much like the famous Brownian motion which supported the kinetic theory.
What is the root mean square distance from the origin ?

0
(1) N/4 2) J2Nf3
G VN (4) JN/3

Q formelt & N wat o uigfiws w1 (1@ w9 1 % @) sgq o guiha
aﬁﬁﬁwﬁw%ﬁwﬁa{{m&lﬁ@amwﬁﬂﬁwmiwﬁg%
ai’rm‘ézrqgr{&w%?

1 JN/4 | 2 J2N/3

Gy JN () JN/3

P
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36
-.. “ . . ‘mechanical expression for the scattering Cross section 1 :

.":""'_7?:';?.”__348_./4 a8 A 3184 sas A asA s A usA

s 35’ '.'.:'F'_(S‘r'i-f_'ﬁ_p“édaﬁcé matéh_iilg which' of the following can be used ? 1

© (1)  a transtormer
(3) phase shift oscillator

(2) common base amplifier ' -éi
(4) Kelvin's double bridge 1!

'mmgw*mamﬁ%mmE@Wﬁmwm%? :

For the S wave scattering from a hard sphere of radius R the quantum

() TS FER waded
(4) Hiva 589

| (1-): G*:».%s'insz-
3) c5=igc—sin(kR]

k

(2) ¢= -?;%sin2 (kR)

4 o= i%sin (kRZ)

k

37 The infinite conducting surface in Xy plane has surface charge density O,
as measured by an observer at rest on the surface. A second observer maves

with velocity v% relative to the surface,
Which of the following expressions gives the electric field measured by this

second observer 7

at height h-above the surface.

1) ——x @ — -
2ep ' 2 €y 02
2
(8] " (8] voo oA VoA
—_—— e —_ = 2t X
(3) vz Z (4) 260( 02 c l
ZEO 1——
02

x—yﬂﬁﬁwmwmj%ﬁﬁﬂwaﬁﬂﬂﬂﬁd%ﬁ%m

mﬁmﬁﬁwqmﬁwmnﬁﬁﬁmwhwmﬁwm% -!
b S GUT TG % aE AT vﬁﬁwﬁmﬂ%lﬁmﬁaﬁﬁﬁﬁﬁmmaﬁw | |
fiﬁmﬁmmnﬁaﬁga%a%maﬁm%?

: 2
~ G A
B @ -5 2
260 260 c” -

e —

(1)

€)

| 2
4] A g v s VoA
—_——— A _— 1-— Z+—X
26{} 1—-\-’-—" '
. ) 02

U (Coned-
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38

39

An electron in a metal has an effective mass m =0.1m, . If this metal is

placed in a magnetic field of magnitude 1 T, the cyclotron resonance frequency
w, 15 most nearly :

“ (1) 8.5 % 106 rad/s @) 2.8 x 10! rad/s

(3) 1.6 x 10!2 rad/s (4) 930 rad/s

Tw TR @ R arg ¥ wuE gemw m =01m, ) af @ ug
LT oo & guebi &9 & @ o ¥ @ aen oy omgh w,
TR Y - -

(1) 8.5 x 106 rad/s @) 2.8 x 1011 rad/s

) 1.6 x 1012 rad/s (4) 930 rad/s

Which of the following curves is characteristic of the specific heat Cy; of
a metal such as lead, tin or aluminium in the temperature region where it
becomes superconducting ?

A feg o awt F 9 @ Redt aig wen S, o vepitfray & fufine
ST Cy, BT S A & el qE Siraw a7 o ¥, § afrenates €7

CVJ\ CV.«\

(1) @)
0 >T 0 >T
CV.«\ . CVA
) (4)
0 >T 0 >T
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41

In transmitting high frequency signals on a coaxial cable, it is important ‘that
the cable be terminated at an end with its characteristics impedance in order
to avoid :

(1) leakage of signal out of the cable.

(2) overheating of the cable.

(3) reflection of signals from the terminated end of the cable.

(4) attenuation of signals from the terminated end of the cable.

o T Hed ¥ oor aghy ¥ Whdl % HUw F I% Aeaqyl & 6 P
@ B o gEe ftreeie s g g @ @ w6

(1) Ew ¥ Fhal B GO BT ST T

(2) e B Sgd ™ W | TEE S EH

(3) FEw F aifaw (@) R @ dhat @ e TEOE

@) aw & ofad (wmee) R 9 g a8 @

An electron oscillates back and forth along + and —x axis consequently

emitting electromagnetic radiation. Which of the following statements

regarding the radiation is NOT true ?

(1) . Total rate of radiation of energy into all directions is proportional to

_ the square of the electron's acceleration. _

(2) Total rate of radiation of energy into all directions is proportlonal to

~ the cube of electron charge.

(3) Far from the electron, the rate at which radiated energy crosses a
perpendicular unit area decreases as the inverse square of the distance
from the electron.

(4) Far from the electron, the radiated energy is carried equally by the
transverse electric and transverse magnetic fields.

U TN + qUT —x oel % g P W e ¢ aerged frga gaea
%{ﬁﬂwwﬁaw%lﬁrﬁr{ﬁ%aﬁﬁ:ﬁéﬁqwaﬁﬁ%aﬁ?mw
T ?

) sRRmA o P A TR TR F T I T &
RIGEIGI |

) oW foomell ¥ ol FaRR & go X TEEEE F AN H U b
LkipeIGHES

(3) ToEEH ¥ 95 qX, X e X fafew il uw dead hih Sew 6

IR &l ¥ seEeE ¥ gl F 9 % e ¥ Hedl o
(4) IREE ¥ 9Gd g, ﬁﬁmwwﬁagmﬁgaqa@wgmﬁaﬁ

TH BRI WHE W W1 Sl 8|
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42 - A charged particle A, movin

as one hal

€ at a speed ¢ << ¢ decelerates uniformly. A
f he charge, three times the
to classical

(1) 16 (2) 32
(3) 48 (4) 64
U HERE ®91 A, g1 4 <ed uwW T g UHHEIM 3T o 4feq gy 3
P WWW]HWBGHWWA@&TW, ST AQ & T, A
ﬁ?ﬁ%,mWA%'w%Wﬁ%r%Tmsﬁmﬁﬁam
. (Electrodynamics) % SER Rafe it @ AIUT Pp /Py % -
| (1) 16 @
() 48 4 64
5
43  Calculate j (x2+])dx using Simpson's three by eight rule :
I
!
(1)  40.225 (2) 40.125
()  40.215 (4) 40,315
S .
f(x2+1)dx mﬁwswmﬁw%vﬁm-—ra?&:
I .
(1)  40.225 (2) 40.125
() 40215 (4)  40.315
44 For what valye of o and B, the transformation quacosﬁp and

P=q%sin Bp is canonical 7

1 1 S
(1) 0c=5,B=5 2) oc~2,ﬁ—1

1 1
@) &=5,p=2 (4) a=2=ﬁ=‘2'
ocamﬁ%ﬁwwm%af%fqmw Q=q"%cosPp T P=q%sinBp
SAfmT ¥

1 ] 1
) Ot=_5,ﬁ=5 (2) 0ﬂ=5,ﬁhl

1 ]
@) o=5,B=2 @) o=2p=-

19
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45

46

47

A particle is thrown vertically upward with an initial velocity u against
the attraction due to gravity. The Hamilton - Jacobi equation for the
motion is :

[Take S = f — ot where f is time independent]

T H oA Sl & TG TS M u Y STy ST Hw T
i % o e wfe ¥ [T S = £ o ot ST £umT e
?]

1 L(a—sz+m =0 2 —1(§§J2+m =0
) 2m \ 9x g =y @ 2m\ax 8=

La—f}rm X=0 2 a—f2+m =a
B) Sl ) me (4)  2m{= gx =

The relative permittivity, . in an ionised gas is given by :

S —I—D—2
r (02

where D is a constant and  is angular frequency. If C is the speed of light
in free space and R is the wave number, then which of the following relation
is correct ?

%&ﬁmﬁaﬂﬂﬁmﬁf«%ﬁﬁgﬁsﬁamwmé’raﬁf%:
D2 ' .

€ =1-—
(1)2

Gfﬁqus'ﬁmaim%aaTmaﬁvﬂu_aq&r%iuﬁcgﬁmaﬁmwaﬁ

T ¥ FAU R T g ¥ a9 Pl wddt ¥ @ @ owoaw ¥

(1) RZ=@?+D%C? 2 o?=D?+C2R2
@ D'=0?+CR? . @ ?=D2+CR?

= 2 D = . . .

If q=wXr, where w is a constant vector. Using the index notation,
e i 4 .
VX q 18equalto:

i A S - = . . —
G q=wxr , T w o Froa afn ¥ g g ¥ s Vxq
JUET T

—
1) 2w @ w
3) w? (4) 2w
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' .. 48  Select the wrong one among the following relations -
5 e Ry g weEe § @ T B G

O & _axpaxqg
I 9T ok Bm

—I1 —I11
Fhm _ Jx" O% st

2
@) ox®  ox! 5
{ 98pq m m
: ) Sm :[P ,q]+ [q ,p]
¢ _
oghd _.pm] 14 an | 9
(4) ax]n _g mn +g mn

49 q; and q, are generalised coordinate and P1,py are the corresponding
generalised momentum. The Poisson bracket [X, Y] of X=q12+q§ and

Y=2pi+p, is :

{1 94T q, FEFEGT Pyt qar pr, py a amigE daw ¥ x:qfwg
T Y = 2py +p; FT GTE FdT (X, Y] aw §

M (a+a3)p @ 3(af+a3)

()  4q,+2q, @4 o

30  Solve the initial value problem

du

a;=—2u+x+4, u(0)=1 _.
by 3 order Runge-Kutta method to obtain y (0.2) using Ax =02.
RS A awEn

;—;1=-—2u+x+4, u{0)=1
-aﬁqﬁwaﬁ%ﬁ—wﬁmﬁsﬁmu(o.z)maﬁ, Ax =0.2 STITH F)
1) w(©.2)=2 2 u(0.2)=17

(3) u(0.2)=1.64 (4) u(0.2) = 1.348
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51 Consider a boundary value problem :
v' (x) = f(x). y(0) =0, y(1) = 0
For which the Green's function is as follows :
s(x—1) if 0<s<x
G(x,s)= (x=1) _
x(s=1) if x<s<l
Hence solve y"(x) subject to the same boundary conditions
=[x oy3 S
M &= @ y=(x*-x)
3y v(x)=— (3 _x2) e
@ ylx)= 12 (X : ) @ yl)= 12 (X x)
TR WETT HET G .
y' (0 = fx), y(0) = 0, y(1) = 0
w T 7 fres fag @ v TR g T oegar ¥
s(x—1) afy 0<s<
Gx.5)=1 07D *
x(s—1) @R x<s<l
¥ y"(x) @ T di wfEet % g & e Wy
L(a 3} _ Y4
My =g -x) @ y(x)=g5 ("]
RN ” (2o
0 y(x)= (=) @ y()=(x"-x)

52 Consider a function f{x)= x3_’ —6x” +11x -6, such that there is a root of
f(x)=0 in the interval [2.5, 4]. On finding the positive root of f{x) given
above using Bisection method it is clear that the iterations are converging
towards the root
(1) x=4 (2) x=3
(3) x=25 (4 x=23.25
TH ®AT f(x)=x"~6x% +11x—6 W REOR &Y afe swaua [2.5, 4] &
f(x)=0 &1 T 0 SURUd ¥ SUUE f(x) B T fify (@ dwem 2u)
& N U AW B | 9% W ¥ 6 geiem qm # eix stoafed &
RGN
(1) x=4 (2) x=3
(3) x=25 (4) x=3.25
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33 The Lagrange form of the interpolation polynomial that interpolates two
pOIhtS [Xo,f(XO)] and [X],f(xl):l is :

& Rigelt [xo.£(x0)] T [xp, £(x)] # sexiiie w0t O srecdee
. SEUE W AU W9 E

X} = X_Xl - X_XO
W) Q)=r(0s0) ZL o1y X220
<) = X X—XO X—XI
@ Qix)=rf( 0)x0—x1+f(xl)x1—x0

3 Q(x)=f(xo) 0L () S0

X—%1 X—XO
) .XI“XO a XO—XI

4 =f +f
@ Q(x)=f(xo) — (x —

54  Consider a paramagnetic substance having N magnetic atoms per unit volume

placed in an external magnetic field. Assume that each atom has spin %
and an intrinsic magnetic moment. According to restriction imposed by

quantum mechanics, only two energy levels with energies —ig B and +up B

are available to the system, each of which is nondegenerate. However there
is no restriction on the number of atoms per state. The total energy of such
a system will be :

w&aﬁaﬁuwﬁwﬁmaﬁﬁﬁﬁ@mmﬁN@aﬁum
¥1 78 o e gae A N < ) o R wee woa @ w1 2
U1 T A Yadrg el ¥ waren witket & Rt ¥ ogER, few @
eI & SNl WX & Suwed ¥ R St —qup B 9O +up B ¥ R v

STATYR ) U TS S § wHAmeh o dem woaE O w9 ¥ O
ﬁlﬂ?ﬂﬂﬁ%ﬁfﬁ‘ﬁ:

1 E=—NugB tan h { =2~

(D _ KRB tan {KT}

HpB

E=—NurBcot h<—=2—

@ upB co {KT}
° . |.LBB
- E=N tan h < —=—
@) Hp tan {KT}

B
E =-NugB? cot h {2B=
{4) . MBb~ co { KT }
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55 The quality factor of an active band pass filter depends on :
+ (1) the critical frequencies . ~
(2) only the bandwidth
(3) the centre frequency and the band width

(4) only the centre frequency

ww ufipa ¥ T fevex @1 YoreE Pt @ ¥
(1) ik gl

() thaw ¥ A=E W ~
(3) FFEm engh G ¥ 9 W

(@) Faw v gt W

56 For transformation Q=log (1 + q”2 COS p); p= 2q”2 (1 + q”2 cOS p) the

generating function is :

LI RN Q=log(l+ql cosp) p= 2q”2 (l+quzcosp) % faq =i

B &
(1) ﬁ(eQ - ])2 tanp 3] (eQ — 1)2 cotp
3) (eQ - 1)2 taﬁ p @) .. —(eQ —-1)2 cotp

57 In partial wave analysis, the expression for total scattering cross section
is .

arifyws T el §, W T B A % R s ¥

(1 i 2¢+1) sin? (8,)
(2) ﬂi(zeﬂ) sin® (3,)

(3) 4mk? Y (20+1) P,% (cos0)
¢=0

(4) "'g”i 20+1) sm(ﬁg)

=%
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. 58 Suppose

7t

V()= Vo if r<a
"o if r>a

_then in low-energy soft sphere scattering, the total cross-section is nearly :
- HHE
Vo 3’k r<a
V(r)={ °
0 A r>a

qq =T —Fel 799 e webio (low-energy soft sphere scattering) & HA
gHoT HE & T ¥

, |
2mVpad | 1 (2mvya3 Y
QNN e @ =2
3p° in| 372 :
2
3 2m Vp?
2m Voa 2270
(3) {?J 4 352

59 The optical theorem relates the total scattering cross section to the
scattering amplitude in forward direction. Mathematical expression for
this theorem is ;

THIE (STEHH) THE Go YSIU & & & 3 Ry F yaoivi o™ 4
wafte Fet ¥ 3@ W % fag i s

4

M i’;I @] o 6 =21 [£(0)]
- .

®) o= FR[f(0)] @ o= X (@

60  The short term frequency stability of a He-Ne laser at A =1153 nm is 8 parts
in 1014, Its coherence time and coherence length are :

(I) 485, 1.44 x 104m (2) 48 ms, 1.44 x 10’ m

(3) 16 ms, 1.6 x 107 m 4 165, 1.44 x 107 m

% He-Ne @9iX & [T A =1153 nm 9 @@ty angla @i 10149 8 v/
T 3HH BN GEEA WY U FAT G9Gar @els §

(1) 485, 1.44 x 10%m (2) 48 ms, 1.44 x 107 m

() 16'ms, 1.6 x 107 m 4) 165, 1.44 x 107 m

¥
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61
line, one obtains Stoke line at 2683 :‘k the Raman shift is :
(1) 2.145 x10° m™! (2) 2.145 x 105 m!
(3) 1.268 x 107> m™! (4) 1.268 x 106 m~!
2537 A I ST YW1 ! 08 ST wd g1 Rel whwast @ v deem Y
w1 WY Wb Y@l 2683 A T WS AW ¥ R
(1) 2.145 x 10> m™! (2) 2.145 x 106 m™!
(3) 1.268 x 105 m! (4) 1.268 x 106 m!
62 For an atom in 2Dy, state the Lande - g factor is :
(1) 1.25 - (2) 1.20
(3) 115 4 110
e 2Dy, ¥ waw) % T & g o @
(1) 125 @ 120
() LIS @ 1.10
63 The Zeeman pattern of a line consists of six equidistant components. The
upper state term is known to be 2P3, ;2: Determine the lower state term :
O 2Ry, " @ 28y,
3) %83, | @ sy
ferelt Ve w1 Wi wiew T g & Yuw ve weey @ Pl ¥ se
oA U 2Py, ¥ PreeR omen w© ww oW
M 2p,, @ s,
2 1
() S5/ @) Sy
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64

65

66

" The homogeneity of time leads to the law of conservation of :

(1), linear momentum (2) angular momentum
(3) energy . (4) parity
Y ) GEATE ¥ WS B AT Wxa e w

- (1) -XRgw @9 @ (2) HUT GIT B
(3) ST @ (4) G @

An electron is in a state with spin wave function :

o[l

1/2

" Inthe S; representation. What is the probability of finding the Z component

of its spin in -7 direction ?

1) 0.75 @) 0.50
(3) 0.25 4) 035
wm gaegE R ermen ¥ ¥ oWl S, Preww F gwer wwer (Roe) i

B &

| . A

STz

% T (R) % Z o A —7 R A% @ v #d 2
(1) 0.75 ) 0.50
(3) 0.5 @) 0.35

Which one of the following is a first order phase transition ?
(1) Ferromagnetic to paramagnetic .

(2) Vaporization of a liquid at its boiling point

(3) Normal liquid He to super fluid He

(4) Superconducting to normal state

Prafrfag ¥ ¥ 99 @ ww wem A @ yreren d@wnw ¥ 7
(1) e gIRm @ rggEHE

(2) I & T&IAD T qHT

(3) ¥WHEN g9 He ¥ &ifai@ He

(4) ofdows § §rrg STERe
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, 67 The dispersion relation for a low density plasma is w? = wg+cC

68

2 212 where

wy is the plasma frequency and c is the speed of light in free space. The

relation between the group velocity (Vg) and phase velocity (Vp) is :

B Vv,=v, . @) V= (V2
B V,V =¢? ) vp_fvg?-

A O & W F g afae w6y w? = wi+c%k2 ¥ wel w, e

MghT ¥ T ¢ g W&Tﬁfwwﬁw%iwévwg)amw'&v
(V) ¥ oy & -

1) V=V, © V, = (V)12

2
() Vv =¢ @ V=V

It the electrostatic potential were given by ¢ =10 (x2+y2 +22)_ where ¢,

s a constant then the charge density giving rise to the above potential would
be : '

I o ' (2)  —6g g
. 6
(G) 2% € @ ‘_E?f

4% A wWifs R ¢=¢o(x2+y2+zz)ﬁ'ﬁ¢o % Frmie & grr i
wamﬁwﬁmﬁmﬁwaﬂ&mm@m%:

M o | @ 60 &
6
() 200 @ 20
0
348 / PYS.CAL.SCI_A] 28 MM [Contd...

o BTl L BB,



34&/4 348v4 348A 348'/4 348-/4. 48.4 348A

70

The angular momentum and parity of "70¢ nucleus according to nuclear
shell model (including spin-orbit coupling) are respectively :

(1 o,+ @ 12, -
(3) 372, + (@) 52, +

BLECIR RN o (W—mwwaﬁﬂﬁq%aaﬂﬁgq) & agar 170,
IE @ BN FAT g AT e &

(1) o+ 2y 172, -

GB) 32+ L@ 52+

A circuit using an OPAMP shown below, has

171

(1) Voltage series feedback (2) Voltage shunt feedback

(3) Current shunt feedback (4) Current series feedback

%-mhmw(opmmﬁwﬁ%:

Vi +
_L 1 L

[ —— —
— p—

(1) drezar ool g (2) dredn sle RREREL
() w0 siT g @ s ol TfEw

’ 348/ PYS.CAL.SCI_A] 29 ”"“I”l""”"“ [Con.td..-.



948./4, 34‘%4 34‘%./4 348./4. 348./4. 348./4. 48./4.

71 Which of the following is not a tensor of rank 2 9

(i) Stress (2) Strain
(3) Moment of inertia (4)  Moduli of elasticity
frvietfes % & @ w1 v fdta (2) B (rank) w1 TR (=) T &P
ORI @) ol
() = e () v o

72 In a box car integrator an improvement in the signal/noise ratio is
attained by averaging over N pulses. The magnitude of the improvement
is proportional to : '

(1) N 2) N2
3) JN (4) logN

Qmm-ww(ﬁﬁzﬂﬁlﬁﬁmﬁmﬁgmeﬁwaﬁm
fﬁmwwﬁﬁmw%igaﬁmuﬁmwmﬁqﬁﬁ%:

() N (2) N2

3) VN (4) logN

73 A lock-in amplifier is based on. which of the following techniques ?
(1) phase sensitive detection”
(2) amplitude sensitive detection
(3) phase coherence

(#)  population inversion by optical pumping
U% W57 YaHd (Tafrmm) ﬁrﬁ%ﬁaﬁﬁ@rﬁwaﬂa‘rﬁmweﬂmﬁﬁ% ?
(1) el €At wge

(2) o™ HEd gy

(3)  war Hagam

(4)  wEeiE v g sRiE ghe
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74  Find the fraction of incident power delivered to the Load when a

transmission line of characteristic impedance of 50 Q is terminated in a

load {25+ j25)Q :

(1) 0.20 (2) 0.80

_ _ (3) 0.60 (4) 0.40

| e SRt 1 WIS B! TR Re Slel 9 B S 50 Q sifvenaiig wiwamen
® TH GO WET (25+j25)Q F WS H wA & W& ¥

(1) 020 | @) 0.80

(3) 0.60 (3 040

75 Find the best fit values of a and b so that y =a+bx fits the data given

in the table :

(1) a=0.72b=128 2) a=072, b=133
(3) a=036b=1 4) a=1,b=036

b ' a T b % FATh IUGIT TN ST BING qife y =a--bx = @i ¥ g

x:Jo[1 27374
y:[1]1.8]3345](63

(1) a=0.72,b=1.28 2) a=0.72 b= 133

() a=036b=1 ‘ 4 a=1b=036
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