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If f(x) is a polynomial of n' degree, its
(n+ 1t differences are :

(A) zero

(B) constant

(C) polynomials of 15¢ degree

(D) polynomials of 27 degree

Choose the wrong statement in relation

to Green’s function G(x, t).

(A) It provides the solution of non-
homogenous boundary wvalue
problem

(B) It provides the solution of
homogeneous boundary value
problem

(C) It is characteristic of operator and
the given boundary condition

(D) 1t follows symmetry property
Glx, t)=G(t, x)

In cubic spline interpolation :

(A) the first derivatives of the splines
are continuous at the interior data
points '

(B) the second derivatives of the
splines are continuous at the
interior data points

(C) the first and second derivatives of
the splines are continuous at the
interior data points

(D) the third derivatives of the splines
are continuous at the interior data
points
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r . .
Tgt 1sa:

(A) contravariant tensor of rank 2
(B) contravariant tensor of rank 1
(C) covariant tensor of rank 2

(D) mixed tensor of rank 3

The value of y at x=0.05, from the

differential equation :_y_ + xy =0 is
X

Kutta 2nd
(Given ¥(0)=1 and

, using Range -
order method.

h=0.05).
(A) 0.9988 (B) 0.9888
(C) 0.9898 (D) 0.9698

The next iterative value of the root of
x2—4=0 using the Newton - Raphson
method, if the initial guess is 3, is :

(A) 15 B) 2.067

(Cy 2167 (D) 3.000

If f(x) is a real continuous function in
[a, b], and f(a) f(b) <0, then for f(x)}=0,
there is (are)
fa,b).

(A) one root

in the domain

(B) undeterminable number of roots
(C) no root

(D) at least one root
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8. Match the following : ' 10. The critical magnetic field at which
superconductivity disappears is :

1 4
(a) Poisson’s {1) 26 = "h—z a_f
: 1
equation (A) Hq =H, ll — (1]5}
T,
(b) Heat flow (i) v2p +k2p =0 c
equation
_ .
s v2p - L 20 ®) Ho=FH, |1- (EJ
{¢) Laplace’s (in) ¢ = 2 a2 L Tc J
equation
- .
(d) Wave (v) v =p (©) He=H, | _ (1)5
equation L Tc _
(¢) Helmholtz V) vip=0
equation [ T =8
Codes : : D) Ho=Ho |1 - (—] 2
Te

(@) (b) () (d) (e) i
@A) O @ 3§ (v
B) Gv) ) (v) (i) @G
(C) (i) @) @ ) Gv)
@) Gi) Gv) @ ) G (A) metallic crystals

(B) molecular crystals

11. Vander Waal bonds are found in :

9. Find out two important properties of a (C) covalent crystals

superconductor. D) ioni tal
o ; ionic crystals
(A) zero resistivity and

diamagnetism

(B) zero resistivity and 12. At E=Eg, the energy function f(E) has
paramagnetism the value :

(C) zero resistivity and . (A) Zero B) 1
ferromagnetism

(D) zero resistivity and

© D)

[S R

1
ferrimagnetism 2
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13. According to kinetic theory of gases, the
thermal conductivity (K} in terms of
heat capacity (C), average particle
velocity (v) and mean free path (1) is :

@ K==iocv
2

By K=0Cvl

(C) K=3Cvl
1

(D) K = 5 CVl

14. Burger Vector and Screw dislocation :

(A) are anti - parallel

(B) are parallel

(C) are perpendicular

(D) make an arbitrary angle

15. The mean energy < E > of the phonon is

given by :

A hv

(A TIBRT _,
5 hv

(B) ohv2KT _ |
o hv

© WET _,

D)~

(D) TRAT _;
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16.

17.

18.

Which one from below is not compatible
with crystal symmetyy 7

(A) two-fold symmetry

(B)
(©)

three-fold symmetry
five-fold symmetry
)]

six-fold symmetry

For a perfect free-electron gas in a
metal, the relation between the phase
velocity (Vp) and group velocity (V. g) is :

A) V=V,
1

(B) Vp = E Vg

© V,=42V,

D) V,=2V,

Which of the following X-ray diffraction
method does not use monochromatic

radiation ?

(A) Laue method
(B) Roi:ation method
(C) Powder method

(D) Weisenberg method
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200

DC and AC Josephson tunneling effect
(J-T) observed under one of the following
conditions : '

(A) DC J-T effect under DC voltage
across the junction and AC J-T
effect under DC voltage across the
junction

(B) DC J-T effect under no voltage
across the junction and AC J-T
effect under DC voltage across the
junction

(Cy DC J-T effect under no voltage
across the junction and AC J-T
effect under no voltage across the

junction

(D) DC J-T effect under AC voltage
across the junction and AC J-T
effect under AC voltage across the

junction

In the presence of a strong magnetic
field, the anomalous Zeeman pattern
changes over to the normal Zeeman
pattern. This phenomenon is referred
to as :

(A) Normal Zeeman effect
(B) Anomalous Zeeman effect
(C) Paschen-Back effect

(D) Stark effect

Paper-I11

21.

22.

23.

24.

25.

AU e

The type of pumping wused in
Helium-Neon laser is :

(A)
(B)

{C) Inelastic atom-atom collisions
(D)

chemical pumping

electrical discharge
optical pumping
The ratio of Einstein coefficients of

spontaneous emission and stimulated
emission varies with frequency as :

(Ay vl2 B v
(C) p312 D) 3
1

The spectral term symbols for S = 3
and L=2 are :

2 2 2 3

Sg, °S Dy, °D
A DA B W
(A) 7 (B) 5

2 2 2 2

Ds, "Dy P5, "Dy
© 5?3

The frequency of OH stretching
vibration in CH;0H is 3,300 cm ™ 1 The
frequency of OD stretching vibration in
CH;OD is :

(A) 2,401 cm™!
(C) 250lcm~!

(B) 4,401 cm™!
(D) 2,601cm™!
The number of lines in ESR spectrum

of benzene radical (CgHg) is :

(A 6 (B) 8
€ 1 D) 5
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26.

27.

28.

29.

30.

The reference compound generally used
to measure chemical shift in NMR
studies 1s :

(A) (CHy,C
(B) CH,CH,O0H
(©) (CHy,S
(D) (CHy),Si

The number of fundamental vibrations
in H,O and CO, respectively are :

(A) 3,4 (B) 4,3

C)y 4,6 D) 6,4

The Zeeman pattern of a line consists
of nine equidistant components. The
upper state is 3P,. Find out the lowest
state term.

A) 185, (B)
(C) 3P,

28,
D) 38,

Irradiation of CCl, by 4358 A radiation
gives a Raman line at 4400 A. The
Raman shift of this line in cm~!lis :

(A) 229cm—? (B) 219cm~!
(C) 239cm™1 (D) 42cm™!

The selection rules for the anharmonic
oscillator are :

(A) AV==1
(B) AV==x1, £2

(Cy AV==1, Ad==+1
D)y AV=zx1, £2 =3, ...
Paper-III

31.

32.

33.

The WKB approximation is valid for
systems having :

(A) small mass, high energy and fast
varying potential

(B) large mass, high energy and fast .
varying potential

(C) large mass, high energy and slow
varying potential

(D) small mass, low energy and slow
varying potential

Which of the following statements is not
true ?

(A) The Klein-Gordon equation
Predicts the spin of the particle.

(B) The Klein-Gordon equation has
nothing to say about the spin of
the particle.

(C) The Dirac equation constrains the

1
spin of the particle to be 5

(D) The Klein-Gordon equation can be
used for particles of spin zero.

The Hamiltonian of relativistic free

particle is H=¢ «- 5 +B mc? where
Oy Oy, QL and B are :

(A) Hermitian matrices

(B) Non hermitian square matrices
(C) Column matrices

(D) Row matrices

C-16-17




34. The scattering amplitude in the Born

35.

36.

approximation is proportional to the :
(A) Fourier transform of the potential
(B). Square of the potential

(C) Momentum transferred

(D} Cube of the potential

The contribution to the total scattefing
cross section due to Ith partial wave is :

(A) 4amk? (21+1) sinZ3,

k2
(B) — (2l + 1) sin?,
4

©) f‘{—'g @1 + 1) sin?5)

(D) g (21 + 1) sing,

Hamilton’s equations of motion in
Poisson bracket :

(&) qy = {qy, H]; py =[py, H]

(B) QL = [pk’ Iﬂ; Pi = [Qk; F[]
(©)  ai =lak, HJ; pk = [px, HI

D) aqg =M, qi]; pr = H, pg]

Paper-III

37.

38.

| R

If the functions F and G depend upon

- the position coordinates g, momentum

coordinates py and time ¢, then the
Poisson bracket of F and G is :

n{oF oG oF dG
a [F G]q-p=2[ J

io\dax dpx  dpy dqi

17 aF oG aF oG

[F, G, , = (—_-+- ---]

(B) *P ké 9q; dpx  Ipy Iqy

JF 9G  9F BGJ

© T y=Z(3 S 5 o

dF 3G _ JF 4G
D) —]

[F, Glg. p = [ ____

The relation between Hamilton’'s
principal function S and Hamilton’s
characteristic function W for a
conservative 18

(E is the energy and t is the time)

(A) S=W-EZt

(BY S=W

(C) S=W+Et

(D) S=W-Et

C-16-17
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39. Hamilton - Jacobi equation is

Js os
, —, t — =
(A) H[Qk aqk ] + at 0

os Js
. —,t|-= =
(B) H(qk, 3 ] 0

ot
ds ds
H sy —™, b - —= =0
© (qk opy ] ot
ds ds
H y T t + — = 0
D) {qk dpx J dat

Here s is Hamilton's principal function,
gy and p, are generalised coordinates
and momenta and t is the time,

40. Transformation equations corresponding
to genierating function F(qy, py, t) are :

O )

4y P’ i " ¢ Opg
=a_F-Q _a_F

3F _  oF

© K 2 P = 3 m
o= JF g __ F

@) P = 5= Q 9,

Paper-II1
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42.

43.

44.

Choose the wrong statement for

Noether’s theorem.

(A) linear momentum is conserved if
the Lagrangian is independent of
the location of the origin

(B) energy is conserved if the
Lagrangian is independent of base
time

* (C) angular momentum is conserved if

Lagrangian is independent of
angle of measurement '

(D) linear momentum, energy and
angular momentum are conserved
if the Lagrangian depends on
location of the origin.

The size of the atomic nucleus is
— . times greater than the
atomic size.

A) 102 (B) 104

(C) 108 (D) 1010

The charge density of the nucleus

as the size of the nucleus
increases.
(A) decreases
(B) increases
(C) is almost constant
(D) decreases then increases

The mean life times of free proton and
neutron are :

(A) stable and 920 sec.

(B) 920 sec. and stable

(C) stable and stable

(D) 1220 sec. and 920 sec.
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45.

46.

47.

(a)

(b)

(©
(d)

The average binding energy per nucleon
in a nucleus is larger by almost a factor

of than the average binding
energy of an electron in an atom.

(Aa) 10! (B) 102

(C) 10° (D) 1010

In which of the following decay
processes an element X forms its

isotope ?
(A) o B, B B) o By
© By D) o v,y

For the Weizsacker’s semi-empirical
mass formula to nuclei, match the
following binding energy ferms :

ZZ
Volume energy n - E
A 2
Surface energy G) ( 2 —Z)
A
Asymmetry energy (iil) _ A%
Coulomb’s energy av) A
Codes :
(a) (b) (c) (d)
A () @) @ Q)
By @v) @iy @) @)
© @ 34y @y v
(D) (v) @ @Gi) )

Paper-III
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48.

49.

AR

The probability for the a-particle to
tunnel through the Coulomb potential
barrier can be calculated by :

(A)

time-dependent perturbation

theory
(B) time-independent perturbation
theory
(&)

variation method

(DY WKB approximation

(a) A nuclei having the same number
of neutrons but differ in their
proton number are known as
isotones.

(b) A nuclei with same mass number
but different proton number is

called isobars.
Codes :
(A) Statements (a) and (b) are correct

(B) Statements (a) and (b) are wrong

(©)

Statement (a) 1s correct whereas
(b} is wrong

(D) Statement (a) is wrong whereas

(b) 18 correct

C-16-17
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1
If a particle P, with spin -, undergoes

&

50.

the decay
PoX+Y+2

Where X and Y are also spin

|-

particles, then the complete set of
allowed values of the spin of the particle

Zis:
A 01
1
(B) > only

1 3 5
(C) PUICUCUREE
3 5
- 92 -
(D) 1; 2) - 2:-'-

51, For a particle the Gellmann and
Nishijima formula relates :
(A) electric charge and hyper charge
(B) electric charge and isospin
(C) isospin and hypercharge
(D)

electric charge, isospin and

hypercharge

52. Which of the following does not made
of quarks ?

(A) baryons
(C) leptons

(B) mesons

(D) pion

Paper-I11

53.

54.

A  linear displacement digital

transducer normally uses :
(A) Straight binary code
(B) BCD

(C) Gray code

(D) Hexadecimal code

A high pass filter a time constant of z.

Its gain at a frequency o is :

A) 1+ (0z)?
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56.

57.

If the input to the following circuit is
VmI sin wt then its output will be :

1 MO
—IWW—
lesin ot 2uF

— |—
Input

Output

o ol

(A) —2Vm1 cos wt

(B)

% Vin, sin ot

©

- 2w le sin wt

D)

2w Vm1 sin wt

In an amplituded modulated signal with
modulating frequency w_ and carrier
frequency w, the bandwidth of the wave
will be :
A) oy
€y 20,

B) w,
D) w —wy,

In TV signals transmission are :

(A) Sound signal is frequency
modulated and picture signal is
amplitude modulated

Sound signal 1is frequency
modulated and picture is
frequency signal modulated
Sound signal is amplitude
modulated and picture signal is
frequency modulated

Sound signal 1i1s amplitude
modulated and picture signal is
amplitude modulated

(B)

©

D)

Paper-III
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58.

59.

60.

61.

OGO R

The impedance matching condition
between a source resistance Rg and load
resistance Rj is :

(A) Rg<Ry
(C) Rg>R,

(B) RL =
D) Rg

RS
0

Radiation pyrometers are used in the
tempt. range of :

(A) 0° to 500°C

(B) 500° to 1000°C
(C) —250° to 500°C
(D) 1200° to 2500°C

The Instrumentation Amplifier has :

(A) high input impedance and low

bandwidth

(B) high input impedance and high
bandwidth

(C) low input impedance and high
bandwidth

(D) low input impedance and low

bandwidth

The output of an op-amp is 2V peak. The
slew rate is 5V/ps. The input sinusoidal
which can be reproduced with no

distortion has the maximum frequency
of :

(A)
(©)

398 Hz
125000 Hz

(B) 1592 Hz
(D) 398000 Hz
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62. Output of the circuit given below is : 66. For a antiferromagnetic system the

.1 | S— temperature dependence of the

10 kO 10 kO magnetic susceptibility is :
O_M'I*I‘
TmV

5 .
10 mV 10 k() output r
t o

10 kQ X

= (A)
(A) 17TmV (B) 34mV ~
(C) 3mV D) -17mV T

63. If nth order derivative of Gibbs free
energy is discontinuous then the phase 4
transition is of : ' X \_/
(A) First order
(B) nth order (B)
(C) (n-1)th order R

—

D) @+ D™ order T

64. The Bose-Einstein condensation
temperature T, is the temperature at }
which : X
(A) all the particles in the excited
states (C)

(B} half of the particles in the ground -

state
(C) 1/3 of the particles in the excited

states
(D) 2/3 of the particles in the ground 1
state X
65. Ising model shows the magnetic phase (D)
transition at : ,F'

(A) T<o B) T=0
0O T=w (D) finite T

Paper-III 13 C-16-17
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67. The relation between the coefficient of | 70. Intime dependent fields, the retarded
diffusion D and the mobility p of the potentials are obtained from :

articles is : .
P (A) The conservative nature

1 KT phenomena of the fields

(B) The non conservative nature

" phenomena of the fields
() D=-— (D) D=KTp
KT (C) The gradient of scalar potential

function

The magnetic susceptibility CRes (D) The divergence of vector potential

electron gas due to orbital degree of .
function

freedom 18 :

(A) negative and proportional to

temperature 71. The Poynting vector is the energy
(B) positive and proportional to fow
ow :
temperature
(C) negative and inversely (A) per unit area per unit time
proportional to temperature (B) per unit volume

(D) none of these
(C) per unit time

69. The magnetic field associated with the (D) independent of volume and time

electric field vector E=Egcos(kz—wt) i

is 79. If the charge on a parallel plate
g N capacitor 18 q=4q sinwt, then
(A) B= =2 cos(kz — wt) J displacement current is :
: c
(A) wqp coswt
®) B= B0 coskz — ot k
c dp
(B) — coswt
)]
-~ Eo . o
() B= — sintkz— wt) 1
C
(C) 90 cost
— A o
() B= —2 sin(kz — wt) j
- (D) —wqy coswt

Paper-III 14 C-16-17
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73.

74.

W

If a free imbedded
in a piece of glass of permittivity
2x10-11 Coulomb2/Nm?2 and
conductivity ~10-12 ohm m; then the
time taken by the free charge to flow to

the surface :

charge is

(A) 10 sec

(B) 200 secs
20 secs

©

(D) 2 secs

The intensity of radiated energy by an
oscillating electric dipole at a distance
along the equitorial line to its axis is
proportional to :

1
r

® -

© =3

D) —

Paper-II1
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75.

A rectangular waveguide of dimensions
a;bwitha>banda square waveguide
of dimension a, the ratio of cut off wave
lengths of rectangular to square
waveguide for TE;; mode is :

V2 b
O

V2 a
(B)

(C)
a
/ 2 2
(D) a 2+ b
a

-00o0-
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