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Energy quanta of mechanical or elastic
wave is known as :
(A) Photon

(B) Phonon
(C) Magnon
(D) Polaron

If Kp and G are phonon and

reciprocal wave vectors, then change
in wave vectors AK of incident and
scattered waves under inelastic

scattering is equal to :

(A) AK=G+Kp

(B) AK=G-Kp

(C) AK=GzxKp

(D) AK=G.Kp

If the longitudinal, transverse and

Debye average velocities are V, Vr

and Vp, then the relation among them

is:
3 1 2
A =T
VRV RV
3 1 2
B Z=zt2
VARVARY::
(©€) VD=M
2
0 V=21

B010802T (3)

The molar specific heat capacity of a
solid at high temperatures as per
Dulong-Petit law is equal to :

(A) 3R

(B) 2R

© R

(D) 15R

Which statement is incorrect according
to Einstein theory of specific heat of
solids ?

(A) Atoms in a solid behave as
independent quantum harmonic
oscillators and have same

frequency (o).

(B) The energy of an atomic
oscillator is 7o (n+1/2).

(C) Einstein temperature (6g) for
solid is hwg /Kg .

(D) Molar specific heat of solid at
T>0g is equal to 3R/2.

If O is Einstein temperature, then
which one is correct for specific heat
of solid at T<<Og ?

(A) Cy oc(BT) exp(+6g/T)

(B) Cyoc (G)ET)_2 exp(+6g/T)
(C) Cy o (0g/T) exp(—0g /T)

(D) Cy oc(6g/T) *exp(—0g /T)
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If Vp is Debye average velocity and n
is atomic concentration in solid, then

the value for angular Debye frequency

Op Is:

U3
2n)

A Vo (67t
B) Vp (ann)f "

© (6n2n)1/3
© Vo (ann) "

Which statement is not true under the

Debye theory of specific heat ?

(A) Atoms in a solid have variable
range oscillation frequency. The
maximum frequency is called

Debye frequency (op).

(B) Temperature corresponding
to Debye frequency is called
as Debye temperature
(9D=h(DD/kB)

(C) For T>>6p,Cy,=3R and for
T<<eD,CVocT3.

(D) The  average  energy is

proportional to T for T<< Op.

B010802T

(4)

9.

10.

11.

Which one correctly defines the Bloch
potential for a linear lattice ?

(A) V(x+a)=V(x)

(B) V(x+a) :e“kav(x)
C) V(x+a)=e"V(a)
(D) V(x+a)=e"V(a)

Which is correct for the Bloch wave
function () associated with electron

in linear lattice having ‘a’ lattice
parameter ?

(A)  w(x+a)=eTy(x)

[w(x+a)[=[w(x)
(C) Both (A) and (B)
(D) None of the above

Which statement is incorrect under
Kronig-Penney model for Band theory
of solids ?

(A) It assumes the motion of electron
under periodic square or well
potential.

reflection of electron

(B) Bragg

waves causes formation of
energy band gaps.

Wider with
decreases in lattice parameter.
Band gap decreases with
increase in the height of

potential barrier.

bands  results

(©)

(D)
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12.

13.

14.

B010802T

The energy becomes discontinuous
within E-K diagram when wave vector

of electron becomes equals to :

A) 20123,
a

®) +M™n-123..
a

(©€) +%“;n=1,2,3,...

0) - n-123..
a

The range of first Brillouin zone for
crystalline solid having ‘@’ lattice

parameter is :

(A) 0—>2—TE
a
B) -Z+=
a a
© +TE 42T
a a
D) - >+=
2a a

The incorrect statement for velocity of

an electron within crystalline solid is :
(A) Itisequal to (1/7) (dE/K).

(B) It has finite value at K = 0.

(C) It is zero at boundary of first
Brillouin zone.

(D) It

inflection in E-K diagram.

IS maximum at point of

(5)

15.

16.

Which statement is invalid for the
effective mass of electron within

crystalline solid ?
(A) Itis equal to hz(dZE/dKz) .

(B) Itis equal to rest mass at K =0
in E-K diagram.
(C) It increases with K and is

maximum  near point  of

inflection in E-K diagram.

(D) It is negative after point of

inflection in E-K diagram.

Which techniques are used for
measuring effective mass and Fermi

energy of electron ?

(A) Nuclear magnetic resonance and

Meissner effect

(B) Cyclotron resonance and De

Hass-Van Alphen effect

(C) Electron spin resonance and

Nuclear magnetic resonance
techniques
(D) Electron spin resonance
and Cyclotron resonance
techniques
Set-B



17.

18.

Under Tight Binding Approximation
of band theory of solids, which one is

not true ?

(A) Electronic  wavefunction s
primarily constructed from linear

combination of atomic orbitals.

(B) Energy bands in a crystal arise
due to the overlap of atomic
orbitals of adjacent atoms.

(C) Bandwidth is determined by the
strength of the overlap integral.

(D) The number of energy bands is

ratio of number of orbitals for
each atom and number of atom

in primitive cell.

If vy is strength of the overlap integral
under Tight Binding Approximation,
then bandwidth for SC, BCC and FCC

crystals is equal to :

(A) 67,10y and 18y

(B) 8y,12y and 20y
(C) 10y, 14y and 22y

(D) 12y,16y and 24y

B010802T

(6)

19.

20.

If n p o and E, is carrier

concentration, resistivity, conductivity
and energy band gap of intrinsic
semiconductor, then which is correct
relation at temperature T for intrinsic

semiconductor ?

(A) nocT? eXp(—Eg /2KT)
(B) o=cqexp(-Eg /2KT)
©) p=po exp(Eg /2KT)
(D) All of the above

If the quantity o represents electrical
conductivity, then which statement is
not true for graph between log ¢ and

1/T for semiconductor ?

(A) Its slope provides Eg/2K.

(B) Its slope is dynamic and
variable.

(C) Its slope is large for intrinsic
semiconductor.

(D) Its slope is small for extrinsic

semiconductor.
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21.

22.

The doping of impurities in

semiconductor causes :

(A) Reduction in energy band gap

and resistivity while

enhancement in conductivity.

(B) Shift of fermi level towards
conduction band for N-type
semiconductor.

(C) Shift of fermi level towards
valence band for P-type

semiconductor.

(D) All of the above.

If Eo and Ey are accepter level and
valance band energies, then Fermi
energy for P-type semiconductor at

T =0 temperature is :

(A) Ep=(Ep+Ey)/2

(B) Ep=(Ea-Ey)/2

(C) Ep=(EaEy)”

(D) Eg=(EaEv)/(Ea+Ey)
B010802T

(7)

23.

24,

25.

The expression of total current
density for electron in intrisic
semiconductor is :

dn
A) J,=enu,E+eD,—
(A) n Ui N x

dn
B) J,=enu.E-eD,—
( ) n ,"l‘n n dX

dn

C) J,=—enu,E—eD,—
( ) n Hn n dX
(D) J,=enuyE

If the top of valance band and bottom
of conduction band does not lie at
same wave vector, then band gap is
termed as :

(A)
(B)
©
(D)

Coherent band gap
Indirect band gap
Direct band gap

Incoherent band gap

If nj and Na are intrinsic and accepter
concentration, then hole (p) and
electron (n) concentration in P-type

semiconductor is :

(A) p=Np+n?/Np; n=n?/Ny
(B) p:NA—nileA; n:nileA
(C) p=n?/Np; n=Np+n?/Ny
(D) p:nileA; n:NA—nileA
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26.

27.

If carrier concentration and energy of
donor level and conduction band are
Np, Ep and N¢, Ec respectively, then
expression for Fermi energy of N-type

semiconductor is :

(A) Ep=(Ep+Ec)/2atT=0
Ep +E KT
B) Ep=—R ¢,
(B) Er > >
log(Np / N¢)atlow T
(C) Ep=E.—KTlog(N./Np)

athigh T
(D) All of the above

Which is not true for mobility ?

(A)

It is equal to product of Hall
resistance and conductivity.
(B)

It is equal to et/m(t : relaxation

time, m : mass of electron).

Its value is low for metals in

©
comparison to semiconductors.
(D) Its value is high for N-type

semiconductor in comparison to

P-type semiconductor.

B010802T

(8)

28.

29.

If n and p are hole and electron

concentrations while p, and p, are

mobility of hole and electron, then

Hall resistance of semiconductor is :

2 2

Py +Np
(A) P
e( pup o)

2 2

prp —nu
(B) P
e(pup_nun)

2 2

pup +np
© P
e( by + iy

2 2

-N
(D) PLp Mn

e( Pry + mvln)2

The nature of Hall resistance for

N-type semiconductor, P-type

semiconductor and metals are :

(A) negative, positive, positive
(B) negative, positive, negative
(C) positive, negative, positive/
negative
(D) negative, positive, negative/
positive
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30.

31.

32.

Which statement is incorrect for

superconductors ?

(A) It follows Meissner effect.

(B) The electrical resistance is zero.

(C) The magnetic susceptibility is
negative.

(D) It is formed by first order phase
transition.

Which property is not resembled for

type-1 superconductor ?

(A) It has one critical magnetic field.

B) It is
superconductor.

also known as soft

(C) Quantization of magnetic flux
through it is possible.

(D) The ratio of penetration depth
and coherence length is less than

1/2.

If ‘t’ is ratio of temperature and critical
temperature H¢ (0) represents critical
magnetic field at 0 K for
superconductor, then critical magnetic
field Hc (T) at temperature T for type-I
superconductor is :

(A)  Hq(T)=H(0)(1-?)
)

€ H

(T)=He(

(B) He(T)=H(0)(1+*
(T)=He(
(T)=He(

(D) H:(T)=H.(0

B010802T

33.

34.

35.

If A is penetration depth, then which
one is London equation related to
superconductivity ?

. N
A) ViB=-D
(A) Y
%
2o B
®) ViB=
- 1 —
©) J=-—7%A
Mol

(D) All of the above

If A is penetration depth for Type I
superconductor, then which of the
expressions explains the variation of
magnetic field strength below critical
temperature ?

(A)  B(x)ocexp(+x/1)
(B) B(x)ocexp(—x/A)
(C) B(x)oc[1-exp(—x/2)]
(D) B(x)oc[1+exp(+x/A)]

Which one is incorrect statement for
London’s penetration depth ?

(A) It is distance to which an
external magnetic field decays to
1/e times of its surface value.

(B) Its temperature dependence is

given by A =2/ \1—(T/Te)* |

(C) Its zero value represents the loss
of superconductivity.

(D) Its magnitude is equal to
,fm/(ponsez) .
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36.

37.

38.

Which one

of carrier

Is correct dependence
concentration in

superconductor with temperature ?

(A) n,=n, {l+(T/TC)4}
(B) n,=n, {1—(T/TC)4}

(©)  ng=ngy1+(T,/T)"

D) ng=ngy1—(T,/T)*

If C; and C, are superconducting
specific heat and normal specific heat
then the

respectively, incorrect

statement is :
(A)
(B)
(©)

Csisgreaterthan Cpat T = Tc.
Cs —Cp = —toTc (dHc /dT)?.

Specific heat decreases

exponentially at T < Te.
(D)

Specific heat is independent of

energy gap at T < Te.

If S and S,

superconducting

are entropies in

and normal
conducting states, then the incorrect

statement is :
(A)
(B)
©
(D)

Ssis greater than Spat T = Te.
Ssislessthan S,at T < Tc.

Ss decays non-linearly at T < Te.
Ss— Sp = poHc(dHc/dT).

B010802T

(10)

39.

40.

If A,& and ¢, are penetration depth,

coherence  length and  fluxoid

respectively, then which is not true for

type Il superconductor ?

(A) It has two critical magnetic
fields.

(B) Ratio of lower and upper critical
magnetic fields is equal to &: A .

(C) Threshold critical magnetic field
is equal to ¢y /(TAE).

(D) Ratio A and & is greater than

1/2.

If Hy and H, are lower and upper
critical magnetic fields for super-
conductor, then threshold critical
magnetic field is equal to :
(A)  JHaHc
(B) \(HaHez)/2
(C) (Hea—He)/2
(D) (Hep+Hg)/2
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41.

42.

Which does not support the Silsbee

rule of superconductivity ?

(A) Superconductivity is destroyed
when magnetic field at surface is
equal to critical field.

The value of critical current for

(B)

superconducting wire is 2nrH, .

(©)

In presence of external field, the

critical current is 2rr (H, —H).

(D) Difference of external magnetic
field and self magnetic field

must be equal to critical field.

What is a Cooper pair ?
(A) It is a pair of two electrons
having opposite spins.

(B) It is a pair of two electrons
having same spins.

(C) It is a pair of one electron and
one proton.

(D)

It is a pair of two protons having

same spins.

B010802T

(11)

43.

44,

45.

If V; is electron velocity at Fermi
level and Eq is energy gap under BCS

theory, the expression of intrinsic
coherence length is :

A gV
== 2E,
@ Vi
5= nEg

| 2nV;

©) - nEg
_TEy

O e=w,

Which statement is true for the critical
temperature (T¢) of superconductor ?
(A) Itis inversely proportional to the

square root of isotopic mass and

is proportional to Debye
temperature.
(B) It depends on strength of

electron phonon interaction.
(C) It is related to energy gap of
superconductor.

(D) All of the above

What
magnetic flux that can be associated

is the minimum value of

with superconducting ring ?

(A) =hc/e
(B) mwhcle
(C) e/(mhc)
(D) e/(mhc)
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46.

471.

In which arrangement, a constant
current flows under DC Josephson's

effect ?

(A) Two superconductors are

separated by thin layer of metal.

Two

(B)

superconductors

thin

are

separated by layer of
insulator.

(C) Two insulators are separated by

thin layer of superconductor.

(D)

Two metals are separated by thin

layer of insulator.

If a potential difference V (> Ey/2e :
Eq-energy gap for superconductor) is
applied to the Josephson junction, then
incorrect for

which statement is

current with it ?

(A) An alternating current flows

through it whose angular

frequency is equal to 2eV/h.

(B) The frequency of current through
it is order 10° to 10" Hz.
(C) Current density for it is
. 2eV
J=1Jpsin<d —(—j :
pinfso-(20)
(D) Phases of cooper pairs do not
affect the current.
B010802T

(12)

48.

49.

50.

Which effects are base for SQUIDS
and Magnetic levitation respectively ?

(A) Meissner effect and Silsbee’s

rule

(B) Josephson’s effect and Meissner
effect

(C) Meissner effect and Josephson’s
effect

(D) Josephson’s effect and Silsbee’s

rule

If &y is phase difference of one side
and another side of cooper pairs in
Josephson junction, then the amplitude

of current in Josephson ring is :

(A) 2Jyc0s0,
(B) 2Jpsing
(C) Jgcosdg
(D) Jpsing

If B is spring constant and m is mass
of atom for a monoatomic linear

lattice, then Einstein temperature for it

is:

(A) (h / kB),/4B/m
(B) (h / kB)JZB/m
(C) (h/kg)\B/m

(D) None of the above
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51.

52.

Which statement is said to be incorrect

about the crystallography ?

(A) Space group defines number of

crystal systems while point
group defines the number of
Bravais lattices.

(B) The number of point groups for

2D and 3D crystal systems are

10 and 32 while space groups are

17 and 230 respectively.

(C) The number of 2D and 3D

crystal systems are 4 and 7

respectively.

(D) The number of Bravais lattices

for 2D and 3D crystal systems

are 5 and 14 respectively.

Which types of operation are involved

to form space group ?

(A) rotation, reflection
(B) rotation, inversion
(C) rotation, reflection, inversion
(D) rotation, reflection, inversion,
translation
B010802T

(13)

53.

54,

55.

Which one is said not to be true about

rotational symmetry of  crystal

systems ?
(A) A crystal can have 1, 2, 3, 4,5
and 6 fold rotational symmetry.

(B)

A crystal can have more than
one type of rotational symmetry.

The characteristic rotational

©)
symmetry for monoclinic crystal
is single 2-fold symmetry.

The characteristic rotational

(D)

symmetry for cubic crystal is

four 3-fold symmetry.

Which crystal systems do have

base/end centered Bravais lattice ?

(A) Monoclinic, Triclinic

(B) Cubic, Orthorhombic

(C) Monoclinic and Orthorhombic
(D) Triginal, Tetragonal and

Orthorhombic

The atomic packing fraction for SC,
BCC, FCC and HCP crystals are :

(A) 0.52,0.68,0.74,0.74

(B) 0.52,0.68,0.74, 0.68

(C) 0.52,0.68,0.74,0.52

(D) 0.74,0.74,0.68, 0.52
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56.

S7.

58.

The number of atoms per uint cell and
coordination number for SC, BCC,
FCC and HCP structures are :

(A)
(B)
©)
(D)

1,2,4,6and 4,8, 10, 12
1,6,4,4and 8, 4,10, 10
1,4,6,6and 4, 8,12, 12
1,2,4,6and 6,8, 12,12

If atomic weight, Avogadro’s number
and lattic parameter of a bcc structured
material are Ma, Na and a
respectively, then the density is equal
to :

M
A —25
Nja
2M
(B) 5
Naa
3M
(©) 5
Nja
4M
(D) 5
Naa

Which statement is not true for hcp
structure ?

(A) It is characterised by two nested
hexagonal lattices one at (0,0,0)
and other at (E a,la,lcj :

3 3 2

(B) Atomic packing fraction and
axial ratio for it are 0.74 and
1.633.

(C) Number of atoms per unit cell
foritis 6.

(D) Coordination number for it is 8.

B010802T
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59.

60.

61.

NaCl type crystal structure is resultant
lattice of :

(A) two fcc lattices which shifted by
coordinates (1/2, 1/2, 1/2).

two bcc lattices which shifted by
coordinates (1/2, 1/2, 1/2).

two fcc lattices which shifted by
coordinates (1/4, 1/4, 1/4).

two bcc lattices which shifted by
coordinates (1/4, 1/4, 1/4).

(B)

(©)

(D)

If ‘@’ is lattice parameter, then the
atomic radius for SC, BCC and FCC
structures are respectively :

(A) a, ay3/4 and al 22
(A) al2, a\/3/4 and a/2\2
(B) al2 al2V2 and ay3/4
(C) aal/242 and av3/4

Which statement is invalid for CsCI
structure ?

(A) It is combination of two SC
structures shifted by coordinates
(172, 112, 112).

(B) Number of atom per unit cell is 2
and is exactly BCC structure.

(C) Atomic paking fraction is
approximately 68% and sum of
radius of ions is v/3a/2

(D) Number of ions per unit cell is 2

while coordination number is 8.
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62.

63.

Which statement is incorrect for

diamond structure ?

(A) It is formed by interpenetration
of two FCC lattices along the
body diagonal by 1/4th cube
edge.

(B) Atomic packing fraction for it is
0.34 and stacking sequence is
ABCAB(O)...........

(C) Atoms are arranged in octahedral
configuration.

(D) Number of atoms per unit cell is

8 and coordination number is 4.

Which one is incorrect property of

Waurtzite ZnS structure ?

(A) Each Zn atom is surrounded by 4
S atoms, and each S atom by

4 7Zn atoms.

(B) It is based on HCP lattice
structure and has tetrahedral
coordination.

(C) It is stable at low temperature

and has

ABCABC......

stacking  sequence

(D)

Its atomic packing fraction is
0.375.

B010802T
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64.

65.

66.

If a lattice plane intercepts the three
crystallographic axes by amount 3a, 2b
and c, then the Miller indices for the
plane will be :
(A) (2,3,6)
B) 123
© G217
(D) (6,2,3)

The ratio of interplanar spacing for
[100], [110] and [111] planes of
simple cubic crystal structure is :

@A 1: V2 B

B) 1: 1/2 :1/\3

€ 1: V2 : 13

D) 1: 1/«/5: 2«/§

Which is incorrect for reciprocal

lattice ?

(A) The translation vector in
reciprocal lattice is equal to

reciprocal of interplanar spacing.

(B) The primitive cell volume of
reciprocal lattice of SC structure
in K-space is (27/a)3.

(C) The reciprocal lattice of BCC is
FCC and vice-versa.

(D) Reciprocal lattice vector should

not be equal to scattering vector
for diffraction.
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67.

68.

69.

%
If K is wave propagation vector and

H
G s reciprocal vector, then condition

for elastic scattering is :

%
+G2=0

A
Ol

(A) 2

-
=G

~i

(B) A

\

= 2
K.G/2=(G/2)
All of the above

(©)
(D)

Which statement is not true for

diffraction through crystal ?
(A) It happens for X-ray and not for
visible light and is based on
scattering.

(B) It occurs when the incident wave
vector is changed by reciprocal
vector.

(C) It follows the Bragg's condition
and also depends on refractive
index of medium.

(D)

It occurs at very large grazing
angle.

Which X-ray diffraction technique
does not use characteristic X-ray ?

(A)
(B)
©
(D)

Laue Diffraction

Powder X-ray Diffraction
Thin film X-ray Diffraction
Rotating single crystal X-ray

Diffraction

B010802T
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70.

71.

Which statement is incorrect for the

atomic scattering factor ?

(A) It is ratio of amplitudes of
radiations scattered by atoms and
electrons.

(B) It depends on atomic number
and electron cloud distribution.

(C) It increases with increasing
scattering angle.

(D) Its imaginary component shows

absorption of X-ray by atom.

The invalid statement for geometrical

structure factors is :

(A) It depends on lattice type, atomic

positions, Miller indices and

atomic scattering factor.

It is not correlated with the

(B)
diffraction intensity.

(C) Its zero value defines missing

reflection in diffraction
spectrum.

(D)

It is equal to atomic scattering

factor for SC structure.
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72. If f is atomic scattering factor, then
which statement is true for intensity (1)
of diffraction peaks through crystal
plane of cubic structures ?

(A) For SC, reflection from all plane
is possible and 1y oc f2.

(B) For BCC, reflection from a plane
is only possible if h + k + | =
evenand Iy oc4f?,

(C) For FCC, reflection from a plane
is only possible if h, k, |1 = all
even or all odd and I,y oc16f2.

(D) All of the above

73. For which crystal plane, Bragg's
reflection shall be missing in FCC
crystal ?

(A) (1,0,0)

(B) (2,0,0)

© @11

D) (22,2

B010802T
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74.

75.

%
If by is primitive vector in X direction

for reciprocal lattice of bcc, then

_)
correct expression for bq is:

A) %"(—myn)
(B) %(my—z)
© Z(x+9)
© Z(y+2)

If n is electron density for metal, then

expression of Fermi energy of electron

gas atOK is :
& g - (32)3/2
=— n
f 2m &
® &=L (an)”
=— n
f 2m &
3/2
om( 3n2)
C) E¢{=—] —
() f th n
2/3
om/( 3n2)
D Ei: =—| —
( ) f th n
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76.

77.

The incorrect statement related to

Fermi energy level is :

(A) Occupancy of state above Fermi

level is zero while is one below

itat T=0K.

(B)

Occupancy of state at Fermi

level is half at T= 0 K.

Wave vector of electron at Fermi

©)
] 2 \3
level at T =0 is (37: n) . Here,

n : electron density.

(D)

Velocity of electron at Fermi
. 5 \U3
level at T = 0 is h(31‘c n) /'m

Here, m : mass of electron.

The ratio of mean energy of electron
gas for 1-D and 3-D at 0 K under
Sommerfeld quantum theory of free
electron is :
(A) 5:3
(B) 3:5
(C) 9:5

(D) 5:9

B010802T

(18)

78.

79.

If Tr and F;, are Fermi temperature
and Fermi energy electron gas at 0 K,
then Fermi energy F¢ at T under

condition T< Tgis:

A) EszfO_l SWZ{TTJ_
-
©) EfEfo:l—g(le:
o EE 1;[;]

If EF and R are Fermi energy and gas
constant, then electronic specific heat
of monovalent metal for one mole at

temperature T is :

R kgT)
& e
®) { kT )
n°R( Eg )
© S lat)
o B[]

Er )

Set-B



80.

81.

If K and o are thermal and electric
conductivity of metals, then the values
K/oT under

Drude's classical and

Sommerfeld quantum models are

respectively :

w )
o o2
©)

(D)

If Ry is interatomic separation for a

metal, then under Drude model, the

expression of electrical conductivity

for metals at temperature T is :

ne2R0
J3mkg T

ne’R,

my/3kgT
ne? [3kgT

mR

ne?,[3mkgT

Ro

(A)

(B)

(©)

(D)

B010802T

82.

83.

84.

(19)

Which statement is incorrect under

Drude-Lorentz model of metals at

temperature T ?

(A) Drift velocity of electron
decreases exponentially with
time.

(B) Relaxation time is proportional
to TY2,

(C) Electrical conductivity is
proportional to T2,

(D) Resistivity is proportional to

TV?,

If 6p is Debye temperature, then the
electrical resistivity of metals under
conditions T>>0y and T<<0p are
respectively proportional to :

(A) Tand T

(B) Tand T

(C) TlandT

(D) Tand T°

If T and ¢ are temperature and work

function of metal, then Richardson

Dushman equation for thermionic
emission is :

(A) J=ATexp(¢/kgT)

(B) J=AT?exp(-¢/kgT)

(C) I=AT % exp(¢/kgT)

(D) J=ATexp(-/kgT)
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85. The electric and lattice part of specific
heat at constant volume for metals is
respectively proportional to :

(A) Tand T

(B) T?and T

(C) TandT®

D) T and T

86. The incorrect statement for Magneto-
resistance is :

(A) Itis ratio of change in resistance
on applying magnetic field and
resistance without field.

(B) It is proportional to B’ for low
magnetic field (B).

(C) It tends to saturate for normal
metals and is proportional to B
for metal or semimetal at high B.

(D) It is not influenced by impurity
and temperature.

87. Which one is not correlated with
thermoelectric effect ?

(A) Thomson effect

(B) Josephson effect

(C) Seebeck effect

(D) Peltier effect

B010802T

(20)

88.

89.

90.

If S, IT and o are Seebeck, Peltier and

Thomson coefficients respectively,

then which relation is incorrect ?

(A) TI=TS
o (2

©) S=[3—$j+n
o o-(21)

If Ey, Jx and B> are Hall field, current
density and magnetic field while w and
t are width and thickness along y and z
direction, then Hall resistance (Ry)

and voltage is equal to :

(A) Ey/(3,B,)and Ryl,B,/t
(B) Ey/(34B,) and Ryl,B,/w
(©) (EyJy)/B, and Ryl, /B,w
(D) (EyJy)/B, and Ryl, /Byt

Hall effect can be used to determine :

(A) Nature of charge carrier and
charge concentration

(B) Mobitlity of charge carriers and
Magnetic field

(C) Non-contact current sensing

(D) All of the above
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91.

92.

93.

If B and m are spring constant and

mass of atom for a monoatomic linear
lattice, then maximum possible
angular frequency for it at boundary of
first Brillouin zone is :

4
O
m
3
® 2
m
2B
©)
m
p
D) =
m

Which  one is incorrect  for

monoatomic linear lattice having

atomic separation ‘a’ ?

(A) It is dispersive medium as
angular frequency is not linear
function of wave vector.

(B) Wavelength and group velocity
of wave at wave vector +n/a
are 2a and zero.

(C) Range of first Brillouin zone for
itis—w/ato+n/a.

(D) It behaves as high pass filter.

If a, C and p is lattice parameter,

longitudinal stress and linear mass
density for the monoatomic linear
lattice, then the wvelocity of wave
travelling through it having low
frequency will be :

(A) |Clp

(B) ayClp

(C) 2ay(p/C)

(D) 4aypl/C
B010802T

(21)

94.

95.

A diatomic linear lattice has spring
constant 3 and atomic masses m and
M (m < M). What is the highest
frequency in acoustical and lowest

frequency in optical regions ?

B B
(A) \/; and -

25 g [B
©) v and -
(D) ﬁ and ﬁ

\l M m

A diatomic linear lattice has ‘a’ atomic
separation, ‘B’ spring constant, atomic

masses m and M (m < M). Then which

statement is not  true  for

it?

(A) It possesses both acoustical and
optical mode of vibrations.

(B) First Brillouin zone for it is
—(n/2a)—+(rn/2a).

(C) The forbidden frequency range is
J2B/M to \/2B/m.

(D) Frequency in optical mode is

minimum at K — 0.
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96.

97.

A diatomic linear lattice has spring

constant B and atomic masses m and

M (m < M). What will the angular
frequency in acoustical and optical

regions for it at zero wave vector ?

f 2B

(A) Oand M

(B) ,/Z—B and‘/—zB(erM)
M mM

2B(m+ M)
n

(C) Oand

(D) E and 0

A diatomic linear lattice has spring
constant B and atomic masses m and
M (m < M), then the correct statement
IS :

(A) The acoustical mode disappears

and optical mode can have

angular frequency only /2B/m

for M — oo,
(B) The optical mode disappears and
acoustical mode is unaffected for
m— 0.
©) In

vibrate in same phase while for

acoustical mode, atoms

optical mode in opposite phase.

(D) All of the above

B010802T

(22)

98.

99.

100.

Which type of radiation can be

absorbed by ionic crystal ?
(A)
(B)
©)
(D)

UV-radiation
Visible radiation
IR-radiation

X-ray radiation

If a wave propagates in 3-D crystal,
then how many mode of vibrations are
possible in acoustical branch ?

(A) One longitudinal and two
transverse modes

(B) Two longitudinal and one
transverse mode

(C) One longitudinal and one
transverse mode

(D) Two longitudinal and two
transverse modes

The stiffness constants for cubic

structured material having density p
are Cy1, Cyp and Cyy, then longitudinal
and transverse wave velocities of
elastic wave for wave propagation
along [100] direction are :

(A) \Culp and [Cp/p
(B) \Culp and \[Cyy/p
(C) \Caslp and [Cii/p
(D) \[Ci2/p and \[Cyy Tp
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(Only for Rough Work)



10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.
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