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Paper - i
2 1
. Let A= , then A% is
10 2
(A) 321 (B) 2°A (C) 16A —801 (D) 80A — 1281
4 1 - 1
. LetM=(2 1 1 |andlet v=|2], then
00 3 0
(A) v is the eigen vector of M with eigen value 2
(B) V is the eigen vector of M with eigen value 3
(C) V is the eigen vector of M with eigen value 5
(D) V is not an vector of M

. The determinant of a metric tensor corresponds to the element
ds? = 4(dx")? + 3(dx?)2 + 6dx'dx? — 4dx2dx® + 2dx'dx®

(A) =31 (B) 6 (C) 0 (D) 19

4x(1-x) for -1<x<0

, then its Fourier coefficients b, is given by
4x(1+x) for 0<x <1

. Function f(x) ={

for even n and O for odd n

32
(A) Wfor odd n and O for even n (B)

n°n®

2 2
(C) ;?zr?for odd n and O for even n (D) n—z’az—for even n and O for odd n

. Consider a function f(z) = % .lthasapoleatz=1.ltsresidueatz=1Iis
Z —

(A) 0 (B) % © 3 (D) 2

. The Laplace transform of te ' cos(3t) is
A) (s+2) 2(s+2) (s+2)-9 (s+2)+9

(s+2)°+9] = [(s+2)"+9] © [(s+2)" +9] i [(s+2)° +9]

. The coefficient of x8 in Taylor series expansion of f(x) = cos(x?) about x = 2 is

1 1

1 1
Wg O3 U o 2
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8.

10.

11.

12.

13.

14.

Newton Raphson method is used to find the roots of the function f(x) =x3-2x-5
with an initial approximation of x, = 4. The approximated root after 1t, 2nd gnd 3
iterations of the method is

(A) 2.71, 2.53, 2.04 (B) 2.71, 2.64, 2.31
(C) 2.89,2.31,2.12 (D) 2.89, 2.82, 2.58

A function is given by f(x, y) = 4ax? + 16by2 + ¢. The value of a, b, ¢ for which
f(x, y) satisfies the Laplace equation is

(A) a=1,b=—-4,c=1 (B) a=4,b=1,c=1
(C)a=1,b=4,c=1 (D) a=4,b=-1,c=1

Bessel function of first kind J_(x) satisfies the differential equation

2
X d—{ X, (x*—n?)y =0. Given that J,(2) ~ 0.2239 and J, (2) ~ 0.5767,
dx dx

then the approximate value of J,(2) is
(A) 0.2239 (B) 0.3528 (C) 0.5767 (D) 0.7056

A watch making company manufactures 1000 watches in a day, out of which 5%
are defective. If 10 watches from all those manufactured are randomly selected,
what is the probability that exactly 2 of them are defective ?

(A) 3.47% (B) 5.47% (C) 7.47% (D) 9.47%
A vector field is defined by F = (3x2, 2y, z3). The flux of this field through the surface

of a cube definedby 0 < x,y,z < 2is
(A) 48 (B) 384 (C) 192 (D) 96

Find Lagrange’s equation of motion for an electrical circuit consisting of an
Inductance (L) and Capacitance (C). The capacitor is charged to q Coulombs and
current flowing in the circuit is i amperes.

d’q 1 q d’q 1
*) dt? +2LC B) dt? \/ch
d’qg q d’q 2=
C) s = 1) B ek =0
©) d ' LC ) dt? \/ch

Calculate the moment of inertia (1) of a right circular cone of mass (m), radius (a)
and height (h) about its axis of rotation.

(A) %ma2 (B) =ma? (C) gma2 (D) 1—36ma2

EEE—
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15.

16.

17.

18.

19.

20.

A particle of unit mass moves in a potential V(x) = ax? +%, where a and b are
X

positive constants. The angular frequency of small oscillations about the minimum
of potential is

(A) %a (B) \/% (C) J6a (D) v/8a

The kinetic energy of a particle of rest mass m is equal to its rest mass energy. Its
momentum in the units of mc, where c is the speed of light in vacuum is
(A) 1.73 (B) 1.44 (C) 1.0 (D) 0.5

The Lagrangian of a particle moving in a plane is given in Cartesian coordinates as

L= )’()’/— x? —y? . In polar coordinates, the expression for its canonical momentum
(p,) (conjugate to radial coordinate r)is

(A) sin@+rocosd (B) rsind+rfcoso
© Fsin29+récosZG (D) Fsin26+F600529

2
If A= % —2—;; and B = p_; The Poisson bracket [A B] is equal to

(A) B (B) -B (C) Zero (D) — A

Consider a transformation from one set of generalized coordinates and momentum
(g, p) to another set (Q, P) denoted by Q = pa®, p = ¢, where r, s are constants.
This transformation is canonical if

(A r=—1ands=2 (B r=-1ands=0
(C)r=1ands=2 (D) r=1ands=-1

Two events, 107 S apart in time take place at two points, 50 m apart on X-axis.
Find the speed of an observer moving along x-axis who observes these two events
simultaneously. What will be the spatial separation between these two events (AX")
as seen by this observer ?

2

(A) v=§C, AX' = 25m (B) v=2C. ax'=30m

©) v =%c, AX = 40m

(D) v =—§—C, AX'=20m
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22,

23.

24.

25.

26.

27.

Two particles A and B move toward each other, each with speed 0.8 c relative to
lab frame. What is the speed of B as observed from A ?

(A) 2.93 x 108 m/s (B) 2.56 x 108 m/s
(C) 2.18 x 108 m/s (D) 1.96 x 108 m/s

The highest and lowest velocities of a planet in its orbit around the sun are 30.0
and 29.2 km/s, respectively. What is the shape of the orbit ?

(A) Circular (B) Elliptical (C) Hyperbolic (D) Parabolic

If a projectile is fired at 60° with respect to horizontal with an initial velocity of 800 m/s.
Find out its time of flight to reach the maximum height.

(A) 35.35 sec. (B) 106.05 sec. (C) 70.7 sec. (D) 141.4 sec.

Under what condition can the Lorentz condition reduce to Galilean transformation ?
(A) When the speeds are relativistic

(B) When the frame of reference is accelerating

(C) When the frame of reference is deaccelerating

(D) When the speeds are small as compared to the speed of light

A uniform magnetic field in the positive z-direction passes through a circular metal
wire loop of radius 1 cm and resistance 1 ohm lying in the x-y plane. The field
strength is reduced from 10 T to 9 T in 1 s. The charge transferred across any point
in the wire is approximately

(A) 31x10%C (B) 34x10%C  (C) 42x10%C (D) 52x10~“C

A pair of scalar and vector potentials are given by

V =V, (Constant)

A= A, sin(kx — wt)y. Which of the following statement is true ?
(A) They satisfy Coulomb and Lorenz gauges

(B) They satisfy Coulomb gauge only

(C) They satisfy Lorenz gauge only

(D) They do not satisfy Coulomb or Lorenz gauge

Unpolarized light of intensity 100 W/m? is incident on a dielectric interface (air-glass).
If refractive index of air is 1 and that of glass is 1.6 and the angle of incidence is
58°, the reflected intensity is

(A) 0 W/m2 (B) 9.65 W/m? (C) 19.30 W/m2 (D) 50 W/m?
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29.

30.

31.

32.

33.

34.

The time dependent position of a point charge of 1 mC is given by X(t) = 3t® + 2t.
The power radiated by this charge att=1sis approximately

(A) 36 x10°W (B) 72x10®W (C) 14.4x102°W (D) 28.8 x 102°W

In a certain region in space the volume charge density varies with time and is given
t

by p(t) = poeT given that, p, =5 mC/m®, t=0.5s. Then the divergence of current
density j att=0sis
(A) 1m A/m?3 (B) 5m A/m3 (C) 7m A/m3 (D) 10m A/m3

An electromagnetic wave is propagating in free space with electric field amplitude
E,= 300 V/m. It falls on a surface of area 1cm2for 10s. The energy absorbed by the
surface (assuming that the whole electromagnetic radiation is absorbed) is

(A) 0.06 J (B) 0.12J (C) 0.24 J (D) 0.48 J

Polarized light has electric field components given by E, = E, cos(wt) and

E, =E, cos(cot + Ej . This light passes through an ideal polarizer oriented at 45°
2

with respect to x-axis. The transmitted intensity in terms of incident intensity | is

|
@) b B) 2 € 2o

4 2 4 ©) &

A particle of charge q= 1.6 x 10‘19 C andmass 9.1 x 103" kg enters a reglon with
uniform electric field E = 3x10%y y V/m and uniform magnetic field B=2.0z T.The
initial velocity of the particle is V= von. The particle was observed to move
undeflected through this region. What is the value of v, ?

(A) 1.0x10*m/s (B) 1.2x10*m/s (C) 1.5x10*m/s (D) 2.0x10*m/s

A plane electromagnetic wave is incident normally on a surface with ¢ = 4. The
magnitude of electric field of the incident electromagnetic wave is 100V/m. The
magnitude of the transmitted electric field in the medium is

(A) 33.3 V/m (B) 50 V/m (C) 66.7 V/m (D) 100 V/m

An infinitely long thin cylindrical shell has its axis coinciding with z — axis. It carries a
surface charge density of o,cos(¢), where ¢ is the polar angle and o, is a constant.
The magnitude of electric field inside the cylinder is

) Op
(A) O (B) 26, (®) 3¢, D)

4;30
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37.

38.

39.

40.

A sphere of linear dielectric material has embedded in it a uniform free charge
density p. Find the potential at the centre of the sphere (relative to infinity), if its
radius is R and dielectric constant is &,

2 R? 1 2 R2 1
(A) £(1+zij (B) 2_80(1+§J ) PR (1+l] (D) %£1+2—j

3g, g, r 3g, g,

Primitive model of an atom consists of a point nucleus (+9q) surrounded by a
uniformly charged spherical cloud (—q) of radius ‘a’. The atomic polarizability of
such an atom is

(A) g,V (B) 25,V (C) 3¢,V (D) 4¢,V

2

The Coulomb potential V(r) = CT of a hydrogen atom is perturbed by adding H’ = bx?

(where b is a constant) to the Hamiltonian. The first order correction to the ground
state energy is

(A) ba,? (B) 2bay? () 2ba,® (D) V3ba,®

The commutator of two Hermitian operators is
(A) Hermitian (B) Anti Hermitian (C) Zero (D) Delta function

Consider a state which is given in terms of three orthonormal vectors | &;), | $,) and
|6, as follows

1 1 1 ~
)=— +—=|0,)+— where are eigenstates of operator B such
|\V \/1—5-|¢1> \/§|¢2 \/5'|¢3> |¢n> g p

that B | 6,)=(3n*~1)| ¢,y where n =1, 2, 3,... Find the expectation value of B for
the state | v ) .

®) 15 ® 9 © ©) 5

Which one is NOT correct expression of Hamiltonian in terms of creation, annihilation
and number operators for linear Harmonic oscillator ?

A~ ~ 1 A_ AT 1
(A) H=hm(N+§] (B) H—hm(aa +2j

©) ﬁ=m(a*a+%) D) gzhm(;g_%)
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42,

43.

44,

45.

A particle of mass mis constrained to move in the potential
V(x)= -;—mcozx2 Forx >0
= 0 Forx<0
Which one of the following statements is correct ?
(A) The ground state energy is %hw1
(B) The first excited state energy is Ehm
(C) The ground state parity is odd

(D) The first excited state parity is even

A particle of mass m is confined in a two-dimensional well potential of dimension a.
The potential V(x, y) is given by
V(x,y)=0 for-a<x<aj;-a<y<a

=wo otherwise
What is the energy of the first excited state for this particle ?
neh? 2n°h’ 3n°n’ 5n’h?
e ®) — ©) o (D) —o?

A spin half particle is in a linear superposition (0.8 | Ty+0.6 |{)) of its spin up and
spin down states. If |Tyand |{) are the eigenstates of 5,, then whatis the expectation
value of operator (20, + c,) ? Here symbols have their usual meanings.

(A) 0.48 (B) 1.0 (C) 1.54 (D) 0.96

If Land P be the angular and linear momentum operators, respectively, for a particle.
The commutator [I:X,pz] is

(A) inp, ®) 0 () -inp, () #p,

A free particle of mass m moves in one dimension. At time t = 0, the normalized
wave function of the particle is w(x,0,6,%) =(2n ,2)"* exp(-x® / 40,%) where
6,2 =(x?). What is the momentum spread o, = J(P?) —(p)* associated with the
wave function ?

3n® 3 X
(A 202 ®) 5, ©) 352 (D)

20,




46. What is the consequence of identical fermions occupying same quantum state ?
(A) They violate Pauli exclusion principle
(B) They form Bose-Einstein condensate
(C) They violate uncertainty principle
(D) They become classical particles

47. The Klein-Gordon equation is essential for the description of which type of
particle in relativistic quantum mechanics ?

(A) Neutrinos (B) Mesons (C) Electrons (D) Antineutrinos

48. The degeneracy of third excited state of a 3D isotropic harmonic oscillator is
(A) 3 (B) 9 (C) 10 (D) 18

49. For the phase transition during freezing of water which of the following is true
according to Clausius-Clapeyron equation ?
dP dP dP dP
ol B) —>0 —=0 D) —=
(A) =<0 (B) 47 ©) + (D) g7 ==
50. The internal energy E(T) of a system at a fixed volume is found to depend on
the temperature T as E(T) = aT2 + bT#. Then the entropy S(T) as a function of
temperature is

: : : 1
—aT?+—bT* —aT? +—bT?®

(A)-g &+ g (Bt 518 by

(©) 2aT+§bT3 (D) 2aT +4bT?

51. Thermodynamic variables of a system can be volume V, pressure P, temperature T,
number of particles N, internal energy E and chemical potential ;1 etc. For a system
to be specified by microcanonical (MC), canonical (CE) and grand canonical (GC)
ensembles. The parameters required for the respective ensembles are

(A) MC:(N,V,T);CE(E, V,N);GC: (V, T, )
(B) MC: (E,V,N);CE(N,V,T); GC: (V, T, )
(C) MC:(V, T, u); CE(N,V,T); GC: (E, V, N)
(D) MC: (E, V,N); CE (V, T, 1) ; GC : (N, V, T)

52. A system of 4 non-interacting particles with distinguishable magnetic spins with
magnetic moment (u;) are kept in external magnetic field B. The number of
microstates corresponding to the total energy of magnitude E = 2 K Will be equal to

(A) 2 (B) 4 (C) 6 (D) 8
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58.

For a 2D free electron gas, the electron density n and the Fermi energy E_ are
related by

(2mE; )32 mE;
SN it o S n=
e 3n® 1° B) T h?
mE (2mE,)*
n= - n=———
(C) 52 (D) P

The energy density and pressure of a photon gas are given by u = aT*and P =%
where T is the temperature and ‘@’ is the radiation constant. The energy per unit
volume is given by o aT2. The value of a is

(A) 1.33 (B) 2.33 (C) 1.5 (D) 1.0

T 1
Consider a Bose-Einstein condensate at a fixed N and V. If T~ e the ratio of
C

N, .
N will be equal to

1 7 8
(A) 3 ®) 3 (C) 8 D) =
A box of volume V contains N molecules of an ideal gas is divided by a wall with a

hole into two compartments. If the volume of the smaller compartment is !, the
variance of the number of particles in it is 3

N 2N JN
A) — — D) —
(A) 3 (B) 9 (C) VN (D) 3
The partition function of a single gas molecule is Z,. Then the partition function of
N such non-interacting gas molecules is given by
Za " Za i
(A) (—N,)— (B) (—N—)~ (©) @) (D) N (Z)"

3
The internal energy of a system is given by E = tils . where b is a constant and the

other symbols have their usual meanings. The temperature of this system is equal to

bS? 3bS*
(A) e B) YN
bS?® bS

(©)

e 8 0y,
VAN ()VN
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Which of the following gives a correct dependence of the ground state pressure
(P,) of the ideal Fermi gas in non-relativistic case on the number density (n) of the
system ?

(A) P, o n%2 (B) P, o n2? (C) P, 0. n3s (D) P, o.ns®

What is the correct expression for energy fluctuation of canonical ensemble ?
(A) kgT2C,, (B) kgT? (C) kT (D) kT C,

What type of error occurs due to unpredictable variations in measurement conditions ?
(A) Gross error (B) Random error

(C) Calibration error (D) Systematic error

When a voltage of 200 V is measured by a voltmeter, five successive readings are
obtained as 204 V, 205 V, 203 V, 205 V and 203 V. The percentage accuracy and
precision are

(A) 2.5% and 2.5% respectively (B) 0.5% and 0.5% respectively
(C) 0.5% and 2.5% respectively (D) 2% and 0.5% respectively

A DC voltage of 80 volts switched on across a circuit containing a resistance of 5 Q
in series with an inductance of 20 H. What is the rate of change of current at the
instant when the current is 12 A ?

(A) 5 A/sec. (B) 10 A/sec. (C) 2 A/sec. (D) 1 A/sec.

Find the output voltage of OPAMP if the input voltage is 2 mV.

R R
A A

(A) —4 mA (B) —6 mA (C) -12mA (D) -8 mA




65. The truth table below gives the value Y(A, B, C) where A, B and C are binary

variables. Which of the following represents the minimal Product of Sums (POS)
expression for the function Y ?

A|B|C]|Y
o(0]0]|1
ojo|1]0
0 1 01]0
0 1 111
1 0[0]0
1 o111
1 110 |1
1 1 110

(A) Y=(A+B+C)(A+B+C) (A'+ B+C)(A’+B+QC)
(B) Y=(A+B'+C)(A’+B+C) (A’+B'+C)(A+B+C)
(C) Y=(A+C)((B'+C) (A"+B)

(D) Y=(A"+B+C) (A+B +C) (A+B+C)(A+B+C)

66. A Silicon solar cell has the following parameters
Open circuit voltage V. = 0.6 V
Short circuit current I, = 40 mA
Maximum power point Vmp =048V, Imp =36 mA
Calculate Fill Factor (FF) and power conversion efficiency (n) of the solar cell.
Assume the incident power is 100 mW.

(A) FF=0.72 and 1 = 17.28% (B) FF =0.72 and n = 20.00%
(C) FF =0.5and 1 = 15.28% (D) FF=0.5andn = 17.28%

67. A resistive transducer changes its resistance by 2 Q per °C. If its initial resistance
is 100 Q at 25°C, what is its resistance at 75°C ?

(A) 100 Q (B) 150 Q (C) 200 Q (D) 250 Q

68. An 8085 microprocessor has a clock frequency of 3 MHz. How much time will a
single machine cycle take ?

(A) 1pus (B) 2 us (C) Bus (D) 4 us
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How many address lines are required to access 16 kB memory ?
(A) 16 (B) 8 (C) 12 (D) 14

In NMR spectroscopy, the chemical shift arises due to
(A) Nuclear spin-lattice relaxation

(B) Local shielding by electrons

(C) Dipole-dipole interaction

(D) Electric quadrupole moment

The singlet and triplet states of helium arise due to
(A) Different nuclear spin orientations

(B) Electron spin pairing

(C) Hyperfine interaction

(D) Zeeman splitting

The ground state of the hydrogen atom splits into two hyperfine levels due to
electron-proton spin interaction. What is the energy difference between these
levels ?

3 1 1
(A) ZA (B) A (C) A (D) A

In a vibrational spectrum of diatomic molecule, the gap between the P and R
branches corresponds to

(A) Zero frequency (B) 2B
(C) 4B (D) B/2

Which of the following best describes the effect of anharmonicity in the vibration
spectra ?

(A) Decreases the energy gap between successive levels
(B) Increases degeneracy

(C) Reverses selection rules

(D) Suppresses IR activity

The 21 cm line in radio astronomy arises due to
(A) Electronic transition in hydrogen

(B) Vibrational transition in CO

(C) Hyperfine transition in atomic hydrogen

(D) Rotational transition in 0,
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Resonator cavity in a laser consists of two mirrors separated by 0.3 m. The active
medium of the laser has a refractive index of 1.5 and gain Bandwidth of 34 Hz.
The laser emits at 780 nm. The number of longitudinal modes supported by the
cavity is

(A) 1 (B) 3 C) 9 (D) 27

A two-level atomic system has an energy gap corresponding to A = 600 nm. The

Einstein coefficient for spontaneous emission for this system is A,,=5x10"/s. What
is the spectral energy density u(9) in Js/m? required so that the rate of stimulated
emission equals the rate of spontaneous emission ?

(A) 2.7x1072 (B) 4.5x10°2° (C) 7.3x1071 (D) 1.2x1077

A laser source has a gain Bandwidth of 34 Hz and the laser output is Gaussian
shaped centred at A, = 600 nm. The coherence length of the laser is

(A) 100 m (B) 10 m (C) 1m (D) 0.1 m

The radius of 2’Mg,,, is measured to be 3.6 x 107'*cm. The radius of a 54Cu,,
molecule can be estimated as

(A) 3.8 x107"3cm (B) 3.6 x 107"%cm

(C) 4.8 x 107%cm (D) 4.8 x 1073 cm

The charge density of a nucleus is p(r)= poe_{aT . What is the RMS radius of the
nucleus in terms of a ?

(A) a (B) 12a?

(C) a2 (D) 12a

The mean moment of a nucleon in a nucleus of mass number A varies as
(A) Pa A’ (B) PaA™
(C) Po A2 (D) Po A3

A nucleus has a size of 10~'5 m, consider an electron bound within a nucleus.
What is the estimated energy of that nucleus ?

(A) 1.0 x 102 MeV (B) 1.9 x 102 MeV
(C) 1.9 MeV (D) 1.9 x 10° MeV
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87.

Find the total energy liberated in the reaction "Liy (p, o) “He,, if the binding
energy per nucleon for ’Li, and *He, are 5.61 MeV and 7.06 MeV, respectively.

(A) 17.21 MeV (B) 16.50 MeV
(C) 18.00 MeV (D) 11.42 MeV

A neutral pion whose kinetic energy is equal to its rest mass energy decays in flight.

What is the angle between two y-ray photons that are produced, if they are in the
same energy state ?

(A) 60° (B) 30°
(C) 45° (D) 90°

N — p+e +7v, decays at rest.
Given m_ = 939.6 MeV/c2, m, = 938.3 MeV/c?, m, =0.511 MeV/c2and m_ =0

If in a particular decay, the neutron as well as proton (created due to deca;e/) are at
rest, then the energy of anti-neutron is

(A) 0.549 MeV (B) 5.49 MeV
(C) 54.9 MeV (D) 549 MeV

The strong nuclear force between a neutron and a proton in a zero orbital
angular momentum state is denoted by an(r) is the separation between them,
similarly F_ (r) and Fpp(r) denote the force between a pair of neutrons and protons,
respectively in a zero orbital momentum state. Which of the following is true on
average, if the inter nucleon distance is 0.2 fo<r<2 f.?

(A) an is attractive for triplet spin state and F.,and Fpp are always repulsive
(B) an and F__are always attractive and Fpp is repulsive in the triplet spin state
(©) Fpp and an are always attractive F., is always repulsive

(D) All three forces are always attractive

If decay constant of a radioactive sample is A per minute, then the fraction that
decays in the fifth minute is

(A) e—4r (B) e-5r (C) e —4A-5L (D) 8_47‘+e"5}‘
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A baryon is found to have charge +2 and strangeness number is equal to 0. Its
isospin must be

1
(A) 2 i8S (€)1 (D) 3

The critical current (1), flowing through a superconducting ring of radius ris given by

(A) l,=2tHJr () lg=2rHg?  (O) lo=2nHq (D) g = 2nH T

As a function of elastic stiffness constants, C; what is expression for the velocity of
longitudinal acoustic wave V| along the [1 1 0) direction of a cubic crystal ?

A %
(A) VL[110)=(_C1_1) (B) VL[110)=(C“+CZP+ 2Cu)
P
C, +C,, +3C,,)" (C,, +2C,, +4C,,)"
C V110=( 1 12 44 D V 110= 11 12 44

The dispersion relation for a one-dimensional monoatomic crystal with lattice spacing a
is given asw =A | sink?a |, at the boundary of the first Brillouin zone, the derivative of
the angular frequency with respect to wave-vector is

(A) aA% (B) vaA? (C) Zero (D) 1

In a band structure calculation the dispersion relation for electrons in a one dimensional
crystal is found to be €, = Ej—a. - 2B cos ka, here a is lattice parameter

2 h2
L. | OO m* LS. Ay
(A) m 4o?poos ka (8) 20.2Bcos ka
2n? n*
i m* N —
(€ m a’pcos ka D) a’p cos ka

The concentration of Schottky imperfections n in an ionic solid at a certain
temperature T is given by

(A) N exp(Ep/kBT) (B) N exp(Ep/2kBT)
(C) N exp(—Ep/kBT) (D) N exp(—Ep/2kBT)

Best suited monochromatic beam for the magnetic structure determination is
(A) Neutron (B) Electron (C) x-rays (D) y-rays
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The velocity of a transverse acoustic wave in a cubic crystal is smaller than that of
the longitudinal wave due to

(A) The restoring constants related to a shear are smaller than those related to a
compression

(B) The restoring constants related to a compression are smaller than those related
to restoring

(C) The restoring constants related to a shear and a compression are equal
(D) The restoring constants related to strain and stress are equal

In a Hall effect experiment, the Hall voltage for an intrinsic semiconductor is negative.
This is because (Symbols carry usual meaning)

(A) n~p (B) n>p (©) 1> n, (D) 1, <p,

The thermal treatments influence on the resistivity of metals for a relatively small
density of vacancies is

(A) Significant decrease in resistivity  (B) Significant increase in resistivity
(C) Nominal decrease in resistivity (D) Nominal increase in resistivity

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

(A) Increased by a factor 8 (B) Increased by a factor 4
(C) Decreased by a factor 4 (D) Remains unchanged

The physical phenomena that can NOT be used for memory storage application is
(A) Large variation in magnetoresistance as a function of applied magnetic field

(B) Variation in magnetization of a ferromagnet as a function of applied magnetic
field

(C) Variation in polarization of a ferroelectric as a function of applied electric field
(D) Variation of resistance of a metal as a function of applied electric field

Which of the following diffraction peaks will be absent in a powder diffraction pattern
for BCC crystalline powder such as Fe ?

(A) (110) B) (111) (C) 200) D) 211)
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