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The curl of the vector B =2z is ;
(1) Unit vector along x axis (2) Unit vector along y axis
(3) Unit vector along z axis (4] Unit vector in xv plane
If a force F is derivable from a potenlial function V (r), where r is the distance
from the origin of the coordinate system, it follows Lhat :

(1] MxF =0 (&) YR =0
(3] YV =10 (4} VeV =10
The value of Fl p,lxlp, (x)dx, where p_ is Legendre Polynomial, is equal to:
(1) Zero (2) 1
2 x 2
8 2n 1 & 4n? -1
The walue of Bessel funetion J 4 [ ; | is
RSk | 9
(1) 0 i 2) =
T
(3) 1 4) -1
The Fourier transformation of the function flx) is F(k), then Fourier transform
df
of Je B¢
dFik)
' [ —t Rl
{1 dh ] FA S
3)  ikF(k) (4) | Fkrdek

If fls) 15 Laplace transform of flx), then Laplace transform of flax), when a is
constant, is :

1 _ 1.8}

(1 f6) @ 2.

: (8]

(4)  sfls) {4) af L;} |
Radioactive decay in a material follows the following statistical distribulion -

(1} Poisson (2) Nﬂl‘m-ﬂ.]g

(3) Binomial (4] Maxwell

A particle is acted upon by twe simple harmonic motions ¥ = A sin (sf + 8 and
¥ = A sin (et). The resultant path of the particle when 8 = w2 is -

(1) Straight line of slope A (2) Cirele of radius A

(3 Ellipse (4) Parabola

If a relativistic particle of rest mass m,, moves with momentum P, then ite energy
is °

(1) JpZe? - mZch) (2)  p2e? + micd

(3)  myed (4] Jp%e? £ m2et)

Lorentz transformations reduce to Galelian transformations when (o = velocity
of light, ¢ = velocity of light) -

(1) v oex i (23 1

3 wva<e (4} v << e
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13.

14,

15.
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15,

19,

20,

When a system undergoes an infinitesimal chanpe. then the change in enthalpy
ol the syslem 15

{1) dH = Tds - VP (2] dH = TdS + VdP

{3 dH = 5dT + pdV (4] dH = 5dT - pdV

When a svstem undergoes a reversible adiabatic change, the physical quaniity
which will not change, 15

(1) pressure (2] volume

(3] temperature (4] cntropy

Conzider the transition of liquid water to steam as water boils al a temperature
of 1T under a pressure of 1 atmosphere. Which one of the following quantities
doezs not change discontinuously at the transition 7

(1) The Gibbs free cnergy (2] The internal energy

(3 The entropy 4] The specilic volume

If the number density of a free electron gas in three dimensions is increased
eight times, its Fermi temperature will :

(1) increase by a [actor of 4 (2) decrease by a factor of 4

(4] inerease by a factor of B (4} degrease by a lactor of 8

Ten grams of ice at 0°C iz added to a beaker containing 30 grams of water at
25°C. What is the final temperature of the system when it comes to thermal
equilibrium ¥ (The apecific heat of water 1z 1 eal/gm/®C and latent heat of melting
of ice iz 80 eallfgm) ¢

(1} 0°C (2 T

(3 12.5°C (4) -1.25°C

Three identical zpin ' fermions are to be distributed in two non-degenerate
distinet energy levels. The number of ways this ean be done is @

(1) 8 (2) 4

3 3 (4) 2

A Carnot cyele operates as a heal engine belween two bodies of equal heat eapacity
until their temperatures become equal. If the initial temperatures of the bodies
are T; and T, respectively and T, > T, then their commen final temperature
I8

(1) T] (2 T sz

131 YTy {1 VT4/T,

If the wavelength of maximum energy of radiation of a black body s 4800°A,
the surface temperature of the black body in degree kelvin is :

(L] 5080 (2) 6040

(31 7020 (4] BOB0

The order of error in the Simpson rule for numerical integration with step size
fois ot

(1) A (2)  A®
(3) A3 (4y At

Newton-Raphson formula of Successive approximation to find the approximaie
value of a root of the equation flx) = 0 is

A e Fix,) 'y e e f ey

':1] n+l i f'{xn;l ':.2} el tH f{_xﬁj
: _ o ) _ flix,)
(3} L e T f:’"i“:].;,_]] (4) Epig =%y — Flx,)
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22,

23.

24,

25,

26.

27,

28,

29,

30.

Mateh the following :

(A}  Bisection method {1} Solution of simultaneous equation
(B)  Euler’s method {2) Solution of polynomial equations
{C) Simpson rule (3] Solution of differential equation
(13 Gauss-Jordon method t4) Numerical integration
(1) (A-2, (B-3), (C-4), (D=1} {2} [A-1), (B-2), (C-3), (D-4)
(3) (A-2), (B-1), (C-4), (D-3) {4) (A-2), (I3-4), (C-3), (D-1)
ﬁ”kimﬂmi is a tensor of rank :
(1) 3 (2 o
(3) 7 (4) &

- . - . G2y, 8%y
The partial differential equation ——=u?— 15 :

e a2
(1) Bessel's equation (23 Fourier equation
(a) Wave equation {d) Laplace equation
Fourier law of heat conduetion is best represented by :
di : dx
(1) Q = -k ﬁnfx (2) € =R Adt
dt

(3] Q=-kA {4) 6 = kdx
Tenzor of rank zero is
(1) scalar (2) column vector
(3) malrix (4) Tow vector
The Hamilton’s canonical equation of motion in terms of Poisson Brackets are
(1) g=Ilg,H);P={p,H] (2)  g=[H g P={H pl
(3) g=[H, p; P=H, p} (4) g=Ip 11} P =g, H}

Let (p, ¢) and (I', @) be two pairs of canonical variables, The transformation
@ = g" Cos {[ip), P = ¢ Sin (fip), is canonical, if !

(1) o =d B =0 [2) o =2 k=0

3 w=1p=1 (4) w=12p=2

Let A, B and C be functions of phase space variables (coordinates and
momenta of a mechanical system). The Poissen bracket [A,|B,Cl} = [{{AB],C), is

(I ||

equal to :
(1) 0 (2) {BiC, A}
(3) (AC, B} (4) 1C, ALB]

A particle of unit mass moves along the r-axis under the influence of a potential,
Vi) = xlx — 2)% The particle is found te be in stable equilibrium at the puint
x = 2. The time period of oscillation of the particle is :

{1) n/2 (2) n

i3) 2n/3 (4) In

Given that the linear transformation of a generalized coordinate g and the
corresponding momentum p, Q@ = g + 4ap, P = g + 2 p i3 canonical, the value
of the constant a is :

(1) 0 (2) 05

(3] 1 A 2

DL-314-PHY—A 4
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33.

36.

o
=1

First order phasze transition 1s an |

(1) igpthermal and isochorie process
(2] isothermal and adiabatic process
(3} adiabatic process

(4) isothermal and isobaric process

Which of the following is not a property of Bose-Einstein condensate 7

{1 ZOTO ViSCosity (2) super{luidity
(3 superconductivity {4) high density
Which of the following is a Boson 7

(1) electron (2} prilon

(3 MEesnn (4} EHEH

Which of the following experimental techniques measurcs the changes in volume
of the aample 7

(1) TGA (2] DG

(3] DOTA (4] Dialatometry

Lagrangian of a particle of mass m attached to a spring of constant K moving

along x-axig is |

1 : il 1
{ mr? + Ke? 9 Smed =
1) 5 + (2) Emt 5
(3) lmiz - lK‘cz i4) lmxﬁ — K2
’ 2 2 2

A particle of mass m and charge g is moving in an electromagnetic field of scalar

potential ¢ and vector potential A with velocity v. Then the Hamiltonian of the

particle is :
1 . 1
(1) 5:‘?1[!2 q‘[¢b iU‘. A) (23 % prpd f?u;l o EU' A}
{3y ?;mnz_q{d}+1_u.ﬂ]l (4) lmvz—q‘ld}—lu,ﬁ}
2 i 2 -

If the state of a particle is specified in a space by six coordinates (three position

coordinates xy,z and three momenium coordinates p,, p, p.), then the space

12 called :
(1) coordinale space (2} point space
i3) phase space (4) volume space

D1-314-PHY—A o P.T.0
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41,

42,

43,

44,

The force, which 18 always direeted away or towardse a fixed centre and magnitude
of whieh 1z a function only of the distance from the fixed centre. is known as:
(1) Coriolis force (2) Centripetal force

(3} Centrifugal force (4) Central force

(Gauss’s law can be applied to :

(1) Plane surlace {2) Curved surlace

{3) Any surface (4] {Nosed surface

The work dome in moving a charge along an equipotential surface is :

(1) Depends on the path taken (2) {ireater than zero

(3 Equal to zero (4} HNegative

The potential inmde a charged hollow sphere is

(1] Zaro (23 zame as that on the surface

(3 less than that on the surface (4) none of these

Which of the [ollowing equation is a form of Ohm's law

i1) Jd = ck (2) UV = &

(3} D= =E t4) Wilki=

Equation V9V = —p/c is called the :

i1)  Poisson’s equation (2)  Laplace equalion

3] Continuity equation (4] Stokes equation

Kirchhofl's current law for direct currenis i implicit in the following expression @

(1) v.D=p 2} [dnds=0
aD
(3:' 'I:"-.B:ﬂ Iq._} ??’H:J—E
The ineonzistency of continuity equation for time warying fields was correclod
by Maxwell and the correction applied was to ... law a3 ...
D
£1 Ampere's law, = (2 (zauzs's law, J
B 28
(4) Faraday's law, = (4) Ariperels. iw, %

DI-314-PHY—A 6
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48.

49,

50.

82.

DL-314-PHY A

“No two electrons in the same atom can have all itz quantum numbers the same.”
This statement is based on the work of :

(1) Louis de Broglie (2) Werner von Heisenberg

(3 Albert Einstein i4) Wolfgang Pouli

The momentum of a photon of energy Av (here ¢ is veloeity of light} and wavelength

A 1s
(D hidv, (2) Al
(3 hvfa, {4} R

I'he number of orbitals in & shell with n = 3 18 s,
(1} 3 (2] 6

(3 9 (4) 18

Particles in degenerate energy levelz all have the same :

1) mamentim {2} guantum numbers
{3 ENergy (4) velocity

The ground state cnergy of a harmonie oseillator e :

(1) K - ho (2] E = ha/2
(3) E = (2/ 3 (4} E=0
The wave function for a particle in a one-dimensional box 15 wix) = A =in

(nrx/L). Which statement is correct 7

(1) yix} gives the probability of finding the particle at x.

(2) wx) gives the probability of [inding the particle at x.

(1) Wx) dx gives the probability of finding the particle between x and x + dx.

(4) _ﬂ. ylx)|? dx gives the probability of finding the particle at a particular value
of x.

If the commutater [A, Bl = 1, then the commutator [A, B2 is equal to

i1) A (2] B

{3) 24 (4] 2B

B.T.O
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54,

o7.

o8,

Spin angular momentum of an electron i1s :
(1} Always the same, /2
(2) Integral multiples of #
i3 Always the same,
(4} half integral multiples of (n + 1/2)}, where n is an integer
Which of the following gquestions is Lorentz invariant ?
(1) (B x B 2)  E? 4+ B?
B ER= B (4) E?, B?
The magnetic field corresponding to vector potential As ix+ fy +kx (where ik
are unit veclors) is |
(1) Zero (2} infinity
(3} fx + gy o+ Rz (4} ix + v
A free particle deseribed by a plane wave and moving in the positive z-direction
undergoes scattering by a petential
V=Vyifr<R
V=0 #Htr>1R
If ¥V, is changed to 2V, keeping R fixed, then the differential scaltering cross-

section, in the Born approximation :

(13 increases to four times the original value
(2) increases to twice the original value
(3) deercases to hall the original walue
(4) decreases to one-fourth the original value

For TEyy mode, if the wave guide is filled with air and the broader dimension
of the wave guide 15 2 cm, then the cutoff frequency is :

(1} 5 MHz (2) 7.6 MHz

() 7.8 GHz (4) 5 GHz

The skin effect in waves guides causes a current to flow -

(1) At the center of wave guide

(2) Near the zurface of the conductor

(3) At the outer surface of the wave guide

(4) Uniformly threugh the wave guide

DL-314-PHY—A s}



h9. Fine structure of the spectral lines is due to :

(1) Spin-orbit ecoupling i2) Izotope effect
i3) Relativistic effect i4) Elcetric field interaction
60, If & and 3 are the matrices of relativistic Dirae equation, which of the following
is fafze :
(1) et and [ anti-commute in pairs
(2) trace of @ and [ is zero
(3 eigen values of « and B are = 1

(4) dimensions of a and P are always odd
61, Which of the following equations is a first order differential equation iz space

and time ?

(1) Klein-Gordon cquation (2) Dirac equation
(3) Schrodinger’s equatlion (4) de DBroglie equation

62. Transition of anomalous Zeeman into normal Zeeman effect is ecalled
(1) Stark effeet (2) Lamb shift
(3) Raman Effect (4) Paschen-Back effect

63.  Fine structure of hydrogen specira can be explained by considering °
(1) relativistic effect (2) spin orbit inleracltion
(3) spin-spin inteéraction {4) spin lattice interaection

64. Observe the following solids and their energy gap (Egi :

Solid Eg (in eV}
a 1.2
b 5.6
c 2.9
d 0.7
¢ 2.2

All these solids are irradiated with light of 400 nm, Which of the above zalids
exhibit photoconductivity ?

(1) & b, e D) ol e

(3) a, ¢ d (4) c, d, e

DL-314-PHY—A 9 3l




65, IR Absorption is due to :

(L vibrations of atems in a molecule
(2] transitions of elecirons
) rotation of atoms

(4l all of the above
BE. The transition J = 0 to J = 1 in a HCl molecule oeeurs at 10.68 /em. The rotational

conatant B value is ;

(1) Zero {2} a.34
(3) 10.68 i4) 20,36
67. In vibrationa! spectra of & diatomic molecule if AJ =J'—J=1, then the resulting

transitions belong Lo

(1) P branch (2) R branch
a3 Q branch (4] & branch
68.  In a Raman experiment excitation line is 18315 em~ ! and stokes line is 18116

em‘l, then the anti-stokes line is at
(1) 199 em™t (2) 18116 em !
(37 18315 cm™ (4) 18514 em!

65, The atomic mass number i1z equivalent to which of the following ?

{1 The number of neutroms in the atom
(2) The number of protons in Lhe atom
(3] The number of nucleons in the atom
{41)  The number of «-particles in the atom
70.  How many nucleons are in the {jNe atom ?
i1 12 (2) 30
() 18 (4) 20
71 An isotope with a high Binding Energy per nucleon :
(1) will decay in a short period of time
(2) is very unstable

(3 is very stable

(4 has very few electrons

DL-314-PHY—A 10
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=1
by |

T8.

Which of the following aboul the gamma ray 1s tree ¥
(1) It carries a positive charge

(2} It carries a negative charge

i3) It can be defleeted by o magnetic field

(4} It has zero rest mass and 4 neulral charge

What is the missing element from the given equation *iRa— 7+ !He

(1)  “#BRn (23 %0Rn

{3 s Rn (4) 2 Rn
Semi-empirical mass formula 15 called

(1} Weizsaecker formula {2) Gumow formula
(3) Fermi formula (4) Pauli formula

When two light nuclei combine to farm a heavy nucleus, the value of hinding
energy per nucleon will :

(1) decrease

(2} increase

(3} remain unchanged

[} have sum of the binding energy of individual nuclei

The “BU decays by the cmission of eight alpha particles and six beta pariicles,

at the end the mass number (7} and atomic number (A) of the final produet

iz

(1) £2.206 (2} 84,224

(3] 88,206 (4} 76,200
Fundamental particles Pions are :

(1} Bosons (2) Fermions
(3) Leptons (4} Byrons

Which of the following is a particle and anti-particle pairs :
(1} proton-positron {2} prolon-neutron

3 neutron-neutring (4) electron-positron

DL-314-PHY A (5 P.T.0



5 In PN-junction, the depletion region is depleted of :

(1) free holes (27 free clectrons
(3 immobile ions i4] mobile ions

BO. Diode in which current decroases lin certain voltage range) with increase of
vonltage is
{1)  junction diode {2) zener diode
(3) tunnel diode (4) light emitting diode

81, In Common Emitter NPN transistor amplifier which of the following iz correct ?
(1) Input junction is forward biased and ovutpul junction is reverse biased
(2) Both input and output junctions are reverse biased
i3] Both input and output junctions are [orward biased

4] All of thé ahbnve

B2, In CE conliguration of transistor amphfier h}.-g s :

i1} forward eurrent gain i reverse current gain
i3 input impedance (4) output admittance
83. Which of the fallowing devices i2 a voltage controlled device ?
{1) dinde {2) BJT
(3] FET (4] UJT
B4 Emitter fellower 18 used for
(1} amplification (2) attenuation
(3} impedance matching 4} all of these
B5, Inductors are used i the feedback cireuit of the following oseillator :
(1) Phase shift {2 Hartley
{3 Colpills (4] Wien bridge
86, Condition to be fullilled for sustained oscillations is :
(1) Ap =18 =0 (2} Al = LR =9
(3} Ap = 1, 6 = 180 {4} AR =y 8 = 180

DL-314-PHY—A 12



H7.

58,

89.

80.

5L,

23,

Astable multivibrater has .............. number of slable states,

(1) 0 4] 1

3 2 (4 3

In an ideal op-amp slew rate should be :

(1 Zero (2} infinity

{3 largs (1) minimum

Which flip-flop plays a vital role by functioning as the baszie building block of
a ripple counter 7

{1 S-RH flip-Nop (27 J-K flip-flop

{3 D flip-flop (4} T flip-flop

If a, & and ¢ are umt cell lattice vectors, then the volume of the unit ccll is

given by
i1 adh x ¢) [} aihed
3 a x (Bl (4} a x th » ¢)

The Brillouin zone beundary represents the locus of propagation vector K-values
that are Bragg reflected, the first order Bragg reflections will be contained in:

(1) K

x

{3) K, = a and K} o (4} K, = £2¢ and K} = +20

+nfa ond K} = +nla (2} K. +2nfa and I{,!! = +3ufu

The stress associated with the screw dislecations 1s :

) COmpression (2] lension

{3 shear (4) elastic

According to Widerman Franz law, the ratio of thermal conductivity to electrical
conduetivity is proportional to absolute temperature where the proportionality
constant is known as :

L1} Heynolds number {2} Lorentz number

1) Avogadro number (4} Renault number

DI-314-PHY—A 13 FTE



94, During a superconducling to normal conduetor transition, the superconducting
sample gradually becomes paramagnelic form diamagnetic nature, then the super-
conduetor 18 .o Superconductor
(1} Type 1 (2} Type 11
{3 Type I and Type II {(4) Mixed transition

35, According to Mathieizon rule .

(1) The total resistivity of metal is the difference ol resistivities due to phonon
and impurity scaliering.

(2 The total resistivity of metal 15 the sum of resistivities due to phonon
and impurity scattering

(3} The ratio of thermal and eleetrical conductivity iz constant

1) The thermal econdudectivity of the metals is conslant

9. Which of the following is a direct semiconductor ?

(1) Silicon {2) Germanium
(3) Gallium Arzenide (4] Cadmium

97.  Which of the following are three-dimensional defects ?
(1) vicanecies (2) dislocations
(37 stacking faults {4) voids

98.  Which of the following iz an exothermic reaction 7

(1) melting (2) crystallization
(3) sublimation {4) vaporization
09, NMR iz the study of rezonance at ............ frequencies.
(1)  wisible light (2) UV light
(d) radiv (4) niiecrowave
100, KSR signal sensitivity increases with ... temperature and ...

magnetic field.
{1} inereasing, decreasing {2) decreasing, decreasing

{3 decreazing, increaging 4] Ineres=ing, increasing

DL-314-PHY A 14
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