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SECTION "A''
[20Q.x l:)Qmarks]

Choose and tick the most appropriate answer.

The coordination number of the simple cubic crystal is

lal I tbl 2 [c] 6

The packing fraction of the face centered cubic crystal structure is

lal34% lb) s2% [c] 68%

The Miller indices of a plane parallel to X and Y-axes are

tal (100) tbl (010) [c] (001)

2

ldl 12

ld174%

tdl (l0l)

tdl J =;

tdl I

O
a
J

4

5

6.

Electron behaves as a wave because they can be

[a] deflected by electric fleld [b] dif]iacted by crystal

[c] deflected by magnetic field [d] ionize the gas

The primitive translation vectors in the reciprocal lattice have the dimensions of

[a] length [b] (length)2 [c] (length)-r [dl (length)-2

The temperature dependence of the classical expression of electrical resistivity of a metal

is

fa) pxT2 lbl px.Tt'Z lcl PxllT [d) PxT

Ionic solids with Schottky defects contain in their structures

[a] equal number of cation and anion vacancies

[b] interstitial anions and anion vacancies

[cl cation vacancies only

[d] cation vacancies and interstitial cations

8. The relation between electric field, electrical conductivity and culrent density is

o
7
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bl t=L
o

lbl J=oE2 lcl J=oE

The value of Fermi function in Fermi level is

lal 0 tbl 0.s [c] 0.7s

10. For elastic wave in monoatomic linear lattice only those values of phonon wave vectors are

allowed for which the phase ka lies between

fa)-rtor ld-Itoryclu
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When the mobility of electrons increases' the resistivity

[a] increase , 
t:]ffi$:::::"ses 

then clecreases
[c] remains constant

At low temperature' the lattice specifrc heat varies as

[a] r "tolT' - ^'"-' 'iTi-i- 
tdl rl

TheshapeoftlretrrstBrillouinzoneofbodycenteredcubiccrystalis
[a]simplecubic".-.[b]tnrncatedoctahedron
i.iitrr.*uic dodecahedron [d] square

compressibility and elastic stiffness constant is

3 ---- 3

tbl ,( =qin,, [c] 1( = c.rrc_ [d] K=
14. The relation between

Lal K=
C,, +C,
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|f ), bethe wavelength associated with an electron and V be the applied electric potential,

it.n *f,i.f, of the tbliiwing relation is conect? G-rt/ 
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tat 7=r/* tbl v=,/# tcl 1-- l; td], v -- I 
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Whenthetemperatureofpuresemiconductorisincreased'itsresistance

[a] decreases [b] increases [c] remains constant [dI can't be estimated

Theenergyintheloweststateinone-dimensionalpotentialboxoflengthLis

ra, o '-'ioiff n'# tdr'#

ThetemperatureatwhichaconductorbecomesaSuperconductoriscalled

t.ffiJ;nducting temperature [b] Curie temperature

[c] transition temperature [d] Onn's temperature

bonding tbrces are known as

[a] diamagnetic.material

[.1 ttoo*ugnetic material

At Neel temPerature

[a] permeabilitY is maximum

[c] suscePtibilitY is maxtmum

a

The magnetic material in which the permanent magnetic dipoles are already aligned due to

[b] paramagnetic material

iaj unti-t.ttomagnetic material
J

[b] permeabilitY is minimum

Id] suscePtibilitY is mtntmum
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SECTION "B"
tsQ x 4:20 marksl

Attempt IZZ questions.

1. Three dimensional lattice has the basis vectors
dr = 2i. 4 = i + 2y ctncl dt = 2. Find the reciprocal lattice vectors.

2. Show that five-fbld rotation does not exit in the crystal lattice.

OR

o Explain the Van der Waals bonding in molecular crystal

1
J Define superconductivity? What is the etfect of an external magnetic field on thesuperconducting state of material

4 What is density of states in metals? Show that the density of states for free electron can be
?1/

written as D(E\-' .

2E

5

OR

what is f'errornagnetism'i Discuss weiss field theory of f.erromagnetism.

Derive an expression fbr an electron concentration in intrinsic semiconductors.

SECTION "C"
[5Q*7=35Marks]

OR

olf1ne fermi energy and obtain the general expression for Fermi energy of electrons insolids' show that the average kinetic Jn.rgy in the ground state of electron is one third ofFermi energy.

o
Attempt IIZ questions.

6. State and prove the Bragg's diffraction condition.

7 ' what are Miller indices? How the orientation of plane is specified by Miller indices? Findthe Miller indices of a crystal plane that makes intercepts a on x-axis . 2b ony-axis and 3con z-axis respectively.
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9

Distinguish between Schottky and Frenkel det'ects with suitable diagram. Show that the

number of Frenkel defects in equilibrium at a given temperature is

n = (NN)ttz exp(-E/2kaT).

A magnetic material has a magnetization of 3300 ampere/meter and the flux density of
0.0g44weber/meter2. Calculate the magnetizing field and the relative permeability of the

material. (Given: p,,= 47T x l0-Thenry/meter)

What is Wiedmann-Franz law'? Apply Fermi distribution function to the electron gas

metals and show that the general expression fbr thermal conductivi ,,l, +IfuI)'----'---J - 3L m ]

10. tn

OR

Write down the basic assumptions of Einstein's theory of specific heat of solids. Derive an

expression tbr lattice heat capacity according to this model. Discuss the relation at very

high and very low temPeratures' o
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