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Zl -

The value of integral around the unit

circle in complex plane is :

RORRE

(B) i
) —i
(D) 1-i

The standard Legendre differential

equation is :

¥ 41+ 1y=0

d2
® (-8 5

B) (1- x"-)—-zx (x2 nl)y=0

d2v dy

€ (- xz) L 10+ =0

dy _
dx

D) (1- xz)— —2x

The generating function F(x, t) =

2;0 Pn(x)t" for the Legendre

2A/M1

(2)

p&lynomials Pp(x) is F(x'; t) =
(1-2xt+ )72 The value of P,(-1)
is :

A) -112

(B) 112

(C) +1

(D) -1

. The generating function of Bessel

functionis :

dy  dy
(A) (1-x2)dx2- 5 H+ =0

d? :
®) (-AF -2 +(érfy=0

d2
©) -*2)5;% _g—i #1(1+1)y=0

dy

dxO

(D) (1= x2)— —2x

Contd.



The Green's function G (x, x), for the

d?y(x)
equation # = f(x), with the
dx
bbundary values y(0) =0andy(1) =
0,is:

(A) G(x,x)=
1 'd /’
Ex(1—x),0<x<x <1

%x’(1—x).0<x’<x<1

®) Gxx)=

x(x'-1),0<x<x <1
X(1-x),0<x <x<1

(C) G(x,x)=
1 3 RS ’
—Ex(1—x),0<x<x <1

%x’(1-x),0<x’<x<1

(D) G(x,x)=

x(x'—1),0<x<x <1
x(x-1),0<x <x<1

The number of independent
parameters of the group O(3) and
SU(2) are :

(A) 3,3

(B) 3,2

ZI-2A/11

(3)

€) 2,2
(D) 2,3
Which of the following is not an SU(2)
matrix ?
A) (ef® 0

L 0 e 0

( i0

0 e

@& |, ]

=0 O

11
o (1)
0 i
o )

The number of independent
components of a real antisymmetric
tensor of rank two in 4 dimensions
is:

" 4

(B) 6

(C) 8

(D) 10

Two tensors are called bonjugate

tensors if they are :

(A) Symmetric and reciprocal

(B) Symmetric but not reciprocal

(C) Reciprocal but not symmetric

(D) Neither '
reciprocal

symmetric nor

(Tum over)



10. A one to one mapping of a finite

11.

12.

13.

A

group onto itself is :

Isomorphism
(B)
(C)
(D)

Homomorphism
Automorphism

Monomorphism

Lienard — Wiechert potentials are
the : |
(A) Vector potentials due to a
- moving point charge

(B) -Scalar potentials due to a
moving point charge

(C) Vector and scalar potentials
due to a static point charge
(D)

Vector and scalar potentials

due to a moving point charge

The Poisson’s equation for the

electrostatic potential ¢ is :

=0
(A) V¢-60

- LT <
(B) V¢—_Ieodv

ik
© Vxo=i

- SR
(DY g

0

The electrostétic field at a distancer
from the center of a uniformly charged

ZI-2A/11

(4)

14.

15.

5

sphere of radius R varies as

(for r<R) is proportional to :

1
® =

.
B) -
C) r
(D)

The electric field of an electro-

magnetic wave is given by E =
E,, €08 [(0.3x + 0.4y — 1000t)] k. The

associated magnetic field § is :
(A) 107°E, cos [r(0.3x + 0.4y
A
= 1000t)] k
(B) 107*E, cos [n(0.3x + 0.4y
—10001)] (4i - 3})
(C) E,cos[n(0.3x + 0.4y — 10001)]
(0.31 +0.4])
(D) 10%E, cos [n(0.3x + 0.4y
—1000t)] (31 +4))
The electric flux through any closed
surface is a measure of :

(A) The total charge inside the
surface
(B) The total charge outside the

surface
(©)
(D)

The total charge at the surface

The total charge, both, inside
and outside the surface

Contd.



16.

1.

18.

Two large metal sheets having
surface charge density +c and —o
are kept parallel to each other as a
small separation distance d. The
electric field at any pointin the region
between the plates is :

(A) é%;
® o
©) ;f;—
(D) 4{;

An electrostatic field is said-to be

conservative, when :

(A) Divergence of the electric field

is zero
(B)
(%)

Curl of the electric field is zero

Curl of the electric field is equal

to—-?-—B—

ot

(D) The Laplacian of the electric

field is zero

A point charge q is at a diatance d
from a conducting plane, the energy
required to move the charge to

infinitely away from the planeis:

2

A -5

ZI - 2A/11

- 19.

20.

21.

(5)

il
® -~
© -y
©) -qd

The Poynting theorem is a law of

conservation of :

(A) Energy

(B) Momentum

(C) Orbital angular momentum

(D) Spin angular momentum

According to Rayleigh scattering, the
intensity of scattered light is

proportional to :
A A4
®
€ 57
(D) A

The selection rule for Raman

spectrumiis : g
A) AJ=0
B) AJ=%1
(C) AJ=%3
(D) AJ=t2
(Turn over)



22.

23.

24.

Consider a particle of mass min the
potential V(x) = a|x|, a > 0. The
energy eigenvalues E (n50 1,

;e e ) in the WKB approximation,

are :
[ 3anh 1Y]
®) | 4V2m (ME)_
[ 3anh N
BL | oo [5)
; -3 Tth N
a 3
© Lm (EJ
| 3anh 1)\
©) [4\/% (" ZJJ

During relativistic motion :

i
(A) L isconstant of motion

_)
(B) S is constant of motion
(C) Thereis no constant of motion

s
(D) J=L +8S is constant of

motion

Scattering of a free particle in a

~ central potential is :

(A) Not accompanied by phase
shift

(B) Accompanied by particle
production

ZI-2AM11

(6)

%

(C) Aways accompanied by phase
shit
(D) Accompanied by absorpﬁon

In scattering experiments, the
differential cross-section for
sp'herically symmetric potential

V(r) using Born approximation

W L0 (B |y
[s—i;-rcﬂ}r""drl2
@ 2O |- ve)

do(0) (2u)? |r=
@ = =[-h%) Jo V()
{cosqr]rzd
qr

o . (&) [vy




- 26. The Born-Oppenheimer approxi-

27:

28.

mation is related to :

(A) The nucleialso move in relation

to the more fast moving

electrons

(B) The nuclei move with the same
velocity as the fast-moving
electrons

(©)

The nuclei remain stationary in

relation to the fast-moving

: electrons
The nuclei move faster than the

(D)

fast moving electrons

‘A particle in ID moves under the

influence of a potential V(x) = ax®,

where a is a real constant for large n,
the quantized energy level E_

dependson‘n'as:

@) E =n°
B) E, = n3
(C) E = n%
(D) En = n%

The KIein-Gordon equation for a free
particle of rest mass ‘m'is :

oy

A - # =" 1 c?2v?y

+m?cty

Z1-2A/11

(7)

29.

30.

aZ
®) % = Ry + micty
2y
©) - # e i n? c2v2y
-m%cty

2 ,
‘D) %t—‘z" = 1222y + micty

The Klein-Gordon equation is used

to describe a particle with spin :
(A) h

(B) 2h

(C) zero

h
© 5

The transition rate between two
quantum states |m) and |n) due to
spontaneous emission is pro-

portionalto_______ where Wmn =

(Em = En)
n -

—
mirin

A Wan

e

(B)

—
3
-]
=2

S

[%)

Wi

—_—
3.

I |
=
T

nN

©) Wan

@) Wmn

—_— o —
3
-}

(Tum over)



31.

32.

33.

- (8)

The relation between group velocity
(v g) and phase velocity (V p) for non-
dispersive medium :

(A) Vg # Vp

(B) Vg =V 5

(©) Vg >V :

(D) Vg < Vp

The uncertainty for the Gaussian

wave packet is :

(A) AXAP =0
(B)
(®)

(D)

A —~
AXAP, = &

A —~
AXAP, = h/2

A —~
AXAP, > /2

The uncertainty relation between two -

operators Aand éis_. :
(A) AAAB> (A, B])
AAAB=3 (A, Bl
AAAB<3 (A, B)
AA AB < ([A, B])

(C)
(D)

The commutation relation for angular
momentumLis:
A [LAL)=0
B [LAL]=1
© NM2Lj=L
0) ILAL)=1?

ZI-2A/11

(8)

35.

36.

Consider a matrix A =
5 3+ 2i 3i ' —1+i
—i 3i 8 ) = e

g 4 2+3i).

(9| = (6 —i 5). Calculate the quantity
QA w):

(A) 70— 155i

(B) 70+ 155i

(C) 40 +60i

(D) 59 + 155i

The Pauli spin matrix for S = % :

n(0 -1
(A Sx=5(1 0) %~

h



b 39.

37. The momentum operator p is

represented by :
A

Ay P=hV
L -

(B) P=-hV
A

(C) P=-ihV
A

0 P=inv

40.

38. The generalized energy term for

~ the particle constrained in a 3-D box

is :

A E ny n % ¥: 2) =

h2n?

2m

Ly

h2n?

®) E"‘x Ny “z(x' Yo 6m

n? n?
i, @€

2
Lx

2
LV

1
© E, ny n, % ¥ 2) = 5

2
n_x 7%
2

©) Eq o o¥.2)=

ZI-2A/M1

n

A
fy
2
LV

4m

2
EX_ e
2

Ty
2
Ly

2
i
2

2
n_x+n
2
Lx

2 3
L2

2
+ 921] 41.
LZ

42.

g
L
2
LZ

4

(9)

A

The radial wave function R, , for the
Hydrogen atomiis :

23372 exp-(r/a)

(B) 2528 exp(r/a)
(©)

(D)

ar exp-(r/a)

a2 exp(r/a)

In the normal Zeeman effect, the
central spectral lineis :

(A) Circularly polarizéd
(8)
(©)

(D)

Elliptically polarized
Not polarized

Plane polarized

Which one of the property is not true

for Dirac matrices (a.and ) ?

(A) Trace of cand Bis zero

(B) Square of aand f is identity
(C) Eigenvalues of a.and 8 aré +1

(D) Trace of aand fis one

In Dirac theory, the magnetic moment

of Dirac particle is obtained in the :
(A) Relativistic limit

(B) Non-relativistic limit

(C) Saturation Iimit

(D) Non-central approximation

(Turm over)



43. WKB approximation often referred as :

(A) Semiclassical approximation
(B) Classical approximation .
(C) Quantum approximation

(D) Weak approximation

44. According to Noether's theorem,
which statement is correct ?

(A) Linear and angular momentum
is not conserved for the system
when Lagrangian is indepen-
dent of the origin and angle of
measurement respectively.

(B) Linearand angular momentum

is conserved for the system
when Lagrangian is indepen-

dent of the origin and angle of

measurement, respectively.

(C) Theenergy of the system is not
conserved for the system when
Lagrangian is independent of
base time.

(D) None ofthese

45.- The
represented as :

) H=§_g[ J ? 'a]

i |Mox " ey " Baz

Dirac Hamiltonian is

*’Bmoc2

oMl @ s g O]

(B) L i [“’ax”’ay”?'az_
2

+Bmoc

hc[ @ ) 9 |

(C) H=T-a1a_x+azg+aaa-
+|3m0c2

e[ @ ) 9 |

(D) B T 2 g
—Bmoc:2

ZI-2A/11

46. The four independent solution for
Dirac wave functions for the free

particle atrest s :

1 0
ol _ime®t | 4| _imc?
(A) e & | l&: ¥
0 0
0 0
0 0
0 imc2t 0 imc?t
e h | e
1 0
0 1
1 0
0 Himczt i —imc?t
(B) o ELE lehe
0 0
i 0
1 0
0 imc?t 0 imc?t
et | |leht
i 0
0 i
1 0 2
ime imc
. Togrenll & Erarp
(C) 0 'lo e -
0 0
0 0
0 imc?t 0' imcz_t
eh | |leh?
1 0
0 1
-1
0 _-@2_‘ = _M
(D) 0 e h | 0 e h ,
0 0

Contd.



47.

48.

49.

50.

The extremely fast oscillating of Dirac
electron is called :

(A)
(B)
(©)
(D)

Bremsstrahlung
Zitterbewgung
Helicity

None of these

The
pérticles is based on the solutions of :

(A)
(B)
(©)
(D)

notion of particles and anti-

Klein-Gordon equation
Dirac equation
Boltzmann equation
Schrodinger equation

Inab. c. c. lattice with lattice constant -
‘a’, the body centered position from .

the origin is at a distance of :

(A) V2a

(B)

(C)

D)

If the X-ray wavelength A = a, is
reflected from the (111 ) plane of a
simple cubic lattice with the lattice
constant a, the corresponding
Bragg's angle (in radian) is :

A)

™A

ZI-2A/11

(11)

51.

52.

53.

(B)

A

wla

(C)
T

D) 3

Asubstance ﬁ\xBy crystallizes in fcc

lattice form in which A atoms occupy

each comer of the cube and B atoms

occupy the center of each face of the

cube. Identify the correct composition
of the substance AXBy ;

(A) A‘:‘B3

(B) A,B

(C) AB,

(D) A.B,

The maximum packing efficiency is
observedin:

(A) BCC

() FCC

(C) ScC

(D) BCT

Calculate the hall voltage when the

electric field is 5 V/im and height of
the semiconductoris 2cm ?

(A) 0.1V
B) 1V

(C) 0.01V
(D) 10V

(Tum over)



54.

55.

56.

57.

For a close packed BCC structure
of hard sphefes, the lattice constant
‘a’ is related to the sphere of radius
Ras:

4R

(A) a= E

2R
(B) a=7
a=4/2 R

a=2J2 R

(€
(D)

‘The superconducting transition

temperature of mercury (Hg) is :
(A) 24K
(B) 64K

(©) 42K

(D) 16K.

The binding energy of a cooper pair
is:

(A) 102eV

(B) 1073eV

(C) 10%ev

(D) - 108 ev

The ideal super conductors exhibit :
(A)
(B)
(©)
(D)

Meissner effect
Mesmeric effect
Mesomeric effect

Monomeric effect

Z1-2A/11

(12)

58.

59.

60.

L=

According to Curie-Weiss law, the
magnetic susceptibility of a material
varies as :

<k

-|-2
-'-2

(A)

(B)
1
€ =

1

(D) =

The magnetic susceptibility of a

diamagnetic and paramagnetic

substance are :
(A) . Negative and positive
(B) Negative and negative
(C) Positive and negative
(D) Positive and positive
The Bohr magheton (ug) is given
by :
eh
@) 2nm,
eh
(B) 4mmg
eh_
©) 2mg
eh
D
B o=

Contd.
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-~ 61. |-V characteristics of a tunnel diode 63. An op-amp has a gain bandwidth
is given by : : product of 1.5 MHz. If the closed

| loop gain is 10, then the operating

‘ [/_ : bandwidth would be :
A) v :
‘ (A) 1.5MHz

~ (B) 150kHz

l J (C) 15MHz

(D) 15kHz

v o

64. An analog transducer has range of

N " 0-10 V. How many bits of A/D
, converter is required to get the
_/\ resolution of 5 mV ?
(A) 10

. U ® 9
(D ) 11
/l (D) 8
65. Togetan output of 1 from the circuit
given below, ABC should be :

62. A certain op-amp has an open loop

gain of 200000 and its common

mode gain is 2. Then the Common C_ )o
Mode Rejection Ratio (CMRR) of ) Y
the op-amp is : ” :
A
(A) 20dB
(B) 40dB 4 . 950
(B) 110
(C) 60dB :
: (C) 010
(D) 100dB (D) 001

-2AI11- | (13) (Tum over)



66.

67.

68.

Which of the following is not a

~ transducer ?

(A)
(B)
()

Strain gauge
Microphone
Thermo couple

(D) Potentiometer

The minimum number of NOR gates
required to implementa AND function
is : |

(A) 5

‘(B) 4

(C) 3

(D) 2

Ifthe parameters y aﬁd x are related
byy = log x, then the circuit that can

be used to produce an output voltage

V, varying linearly with x s :

iL
Ll

(A) vo—wvw—f\>_ov

(B) VQ—W‘ED_"V

Z1-2A/11

(14)

¥

(C) ¥s

(D) Yo

69. Considering the circuits shown in

10.7V %

70.

figure (a) and (b) :

2K 15

10K 10K

=¥ = HOF

(a) (®)

If the transistor in figures (a) and (b)
have current gain (Bdc) of 100and 10
respectively, then they operate in
the:
(A) Active region and saturation
region respectively

(B) Saturation region and active
region respectively

(©)
(D)

Saturation region in both cases

Active region in both cases

The Hamilton's canonical equations
of motion are :

(A) 6, = dH/dp,, p, = - H/dq,
(B) G, =-0HMp,,p, =—dH/dq,
(C) G =-0dHMq,,p, = - dH/dp,
(D) G, =0Hidq,, b, =~ IH/dp,

Contd.
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72.

73.

74.

The Hamilton’s equation of harmonic
oscillator with kinetic energy 3mi
and potential energy = ko is :

(A) x= —p,/m, bx =-kx

(B) x=p/m,p, =—kx

(C) x=pJm,p =kx

(D) x =-pxlm,|bx=—kx
Hamilton canonical equation of
motion for conservative system are :
(A)
(B)
(&)

‘aqilat = E)Hlapi, - apljat = aHlaqi
dp/ot = dH/dp,, —dq /ot = 9H/aq,
g/t = - dHIdp,, dp ot =
oH/aq
(D) dp/fot = - dH/dp,, dq;/dt =
doH/dq,

If the Hamiltonian for system in two

Pt K

2m g
The Poisson bracket {p,, H}is:

(A)
(B)
(C)
(D)

dimensional is H =

Zero

P Jm

-k

—kir?

Identify the Jacobi's identify :

A) [F, [G K]l + [G, [K, F]]
+[K.[F.Gl1=0

ZI-2A/M

(15)

75.

76.

77.

B)

[F, [G. K]l - [G, [K, F]]
+[K [F,G]]=0

€ [F. [G K]l + [G [K, F]]
+[K [F,G]l=1

(@) [F, [G K]l - [G [K, F]]
+[K, [F,G]]=1

The Poisson bracket for the

component {x, P }is:

/G ebintn

B) 0

(C) in

(D) &

The number of degreés of freedom

for rigid body which can move freely

in space :
(A) 9
(B) 6
(C) 3
(D) 1

Moment of inertia of thin rod about

the mid-point of the rod perpendicular
tolengthis :

(A) 1=M?3

(B) |=Mi%4

C) I=Mi%6

(D) I=M?112

(Turn over)



78.

79.

80.

81.

_' Hamilton’s principal section S and

Hamilton's characteristic function W

for conservative systems are related

as:
(A)
(B)
(©)
(D)

S=W
S=W-Et
S=W +Et
S=W+Et

A boiled egg will spin faster than raw
egg because of :

(A) High moment of inertia
(B) Low moment _of inertia
(C) High angular velocity

(D) Zero moment of inertia

Eight similar coins are tossed for a
large number of times. Calculate the
probability of getting the head of 5
coins :

(A) 7/32

(B) 8/32

(C) 7/64

(D) 8/64

Inarandom distributidn of 10 particle
between two boxes with equal
probability, calculate the total number
of microstate in macrostates (3, 7) :
(A) 130

(B) 140

ZI-2A/M

(16)

82.

83.

(C) 138
(D) 120

The Boltzmann’s statistical relation
for ehtropy is '

(A) S=klog Q

(B) S=-klogQ

(C) S=kQ

(D) S=-kQ

The canonical partition function of N
non-interacting quantum mechanical
harmonic oscillator of frequency win
three dimension is :

(A) 1I(ekm12KBT + ehmIZKBT)

®) 1 I(ehmIZKBT % ehmIZKBT)sN

©) 1 l(ehmI2KBT _ ehol2KgT )3N
©) 1/ gho/KgT _ ehmIZKBT)

The grand-canonical ensemble is the
collection of large systems having the
same :

(A) Energy(E), volume(V), number
of particle (N) | :

(B) Temperature(T), volume(V),
number of identical particle (N)
(C) Temperature(T), volume(V),
chemical potential (i)

(D)

Energy(E), volume(V),

pressure(P)

Contd.



85. Most probable distribution of the

86.

87.

particle among various energy levels

for a system obeying Fermi-Dirac

statistics :

3 gi
(A) m= Gaspe
(B) ni = e|):+ﬂel sl 1

© = G

i
e*tPei _1

D) n=

The Planck’s radiation law is :

8nhc
1

(A) (e AKT — 1)d A

4rnhc
15

o 2;"‘: (e A< 1)d A

(B) e AT —1d A

(©)

8nhc
5

(D) 112K + 1)d A

With reference to the thermal
behaviour of any material, the “Triple
point”is :

(A) The temperature at which the
material exists in all the three
phases, i.e. vapour, liquid and
solid, atthe same time

(B) The pressure at which the

material exists in all the three

phases, i.e. vapour, liquid and

Zl-2A/M1
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88.

89.

90.

. solid at the same time

(C) The temperature at which the

material exists in only liquid and
solid phase simultaneously

(D) The mateﬁal exists in the solid
phase only

The surface temperature of the Sun
of solar radiation A_ = 4753 Aand
Wien's constant is 2.898 x 107>
metre-kelvin is :

(A) 5097K

(B) 6097K

(C) 8000K

(D) 800K

The binding energy of deuteron is

(mass of proton = 1.00727 u, the
mass of neutron = 1.008665 u) :

(A) 2.23MeV
(B) 4.23MeV
(C) 40.23 MeV
(D) 20.30 MeV

The intrinsic quadrupole moment of

the nucleusiis :
A Q,= % f(3z-r%) p(r) dr
®) Qp=1 (322~ p() dr

©) Q,= —; [(32% + ) p(r) dt

(D) None of these

(Turn over)



91.

92.

93.

94.

(B)

The electron capture is represented
by :

A) X Ar+y

2X - z:}1Y %X

©€) 3X->42X+y

D) AX- Y +y

The parity of the deuteron ground
stateis:

(A) Odd
(B) Even
(C) Zero
(D) Complex

The expression for total scattering

cross-sectionis :

(A) 06, = %53‘%
B) O = &:ﬁiﬁ'
€) o= Ztsliﬁ
D) o= Jmsk_irzf“’ag

The conserved property of the

reactionp - n’ +e*:

(A) Only Lepton number is
~ conserved :

Z1-2A/M1
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95.

(D)

*

(B)

Only Baryon number is

- conserved
(C) Chargé is conserved
(D) Both Lepton and Baryon

number is conserved
Expreséion for the_magnetic moment
of the deuteron is :
(A)
(B)
(©)

Mg= (1, +r)S +2L

Hg= (1, — KIS+ 3L

M=, +u)S—3L

Mg = (i, + 1) + 3L

The Bethe-Weizker formula for
binding energy is :

A) EgA2)=aA+ azA?‘

2. (a-22)

—aaE—a4 A +9
(B) E.(A Z)=aA-aAl
B 1 '
22 (A-2z2)
—aag—a“TﬂS

(€) EyA2)=aA+aAl

22 (A-2z)

+ 8,7 ~8 +9
3A% 4 A
2 5
(D) EB(A, Z)=-aA+aA
22 (A-22)f
=y R gandemte 3 )
3A% 4 A
Contd.



97. Using shell model,. predict the 99. The ground state spin and parity of

characteristics of the ground state of A is:
130 & :
; +
3
- ' A —
3 2
A B -
(A) >
= 5*
1 s 5
® ® =
3 o
(C)e— r
2 (C) 2
1+
©r 3 %
(D) 3
98. Which of the following statement is ;
not valid for the given reaction 100. Write the Quark content for p, n and
ptpoK'+3*? A*:
(A) Charge is conserved (A) uud, udd, uud
(B) Strangeness is conserved (B) . uud, udd, uus
(C) Isotopic spini, is not conserved (C) uud, udd, uss
(D) Strangeness is not conserved (D) uud, udd, udd

ZI-2A/11 - (19) (Tum over)
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