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The figures in the margin indicate.
Jull marks for the questions.

1. Choose the correct answer from the
following : (any seven) 1x7=7

(a) The number of atoms per unit cell
of a body centred cubic lattlce (bcc)
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(iv) unitless ratio
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Diamagnetic materials possess

(i) pe.rma'nentr‘ maghe‘ffc &'ff\ioles

(ii) no permanent magnetic dipoles
(iti) induced dipole moment

(iv) None of the above

Most widely used conducting

materials are

germanium and silicon

' %

copper and alumium

3

gold and silver




critical field H, for a superco'

are related to ( H, : critical field at

OK, T, : Transition temperature at
0°K.)

() H=Hy(T,-1)
(i) H,=Hy(T,+1)
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H
el o 1_(HO) ‘
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(v) H,-H, 1_(1J
i
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() The forbidden energy gap of carbon
in diamond structure is ;

0.7 eV
gt e/
(iii) 0.01 eV

(iv) None of the above
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Of St following :

Give short answers L
questions : (any four) 2x4=8

(a)
(b)

(c)

(d)

(e)

(g)

(h)

e the basicC differences between

Writ i

crystal and amorphous solid.

Show that for a simple cubic lattice

dyoo * di10 - din =J€;J§;J§

(i) Define Fermi energy level.

(i) Draw the Fermi function with

respect to energy for " the
temperature at T—0K a&d

=300

What do you mean by magnetic

permeability and magnetic

susceptibility ?

(i) Write the Dulong and Petit law
related to specific heat of solid.

(i) What do you understand by
phonon ?

How are the variation of resistance
(R) with temperature (T') changes for
normal conductor; .and i, SUDEIS
conductor ? Draw a simple graph of

R vs T.

Define dipole moment and
polarization vectox of dielectric.

What do you mean ﬁ Atomic form
factor and Geometrical structuré€

factor ?




| followin
1g 3. Answer any three (gt O5><3=1§

€ uestions : |
?a) (i) Wwhat do you mean by atomic
packing factor of a crystal ? 1

(i) Find out the packing factor of

% face centred cubic structur€ of
a crystal. 4
(b) (1) Discuss the success and
h limitations of classical free
lde | electron theory of metal. 2
(i) Why free clectron theory 1S
important in solid state
physics ? 1
(iii) Write down basic differences of
lW classical and quantum free
: electron theory of metals. 2
y
(c) (i) What is Hall effect ? 1

.« . g
(i) Find out the expression for
Hall coefficient. 3

(i) Write down the applications of
phenomenon of Hall effect. 1

.(d) What are differences between

fe.rromagnetic, paramagnetic and
diamagnetic materials ?

{
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,f (b) (i)

E | (i)

cry stal is found to giv

HC2/G

1st order Bragg’s reﬂectlons_

glancing angle 8.8°- Calculate~~
the wavelength of X-rays.

(Given sin8.8° =0.152)

What is Miller indices in el
crystal ?

How Miller indices are
determined ?

Draw (100), (001), (010) and
(111) plane of a simple cubic

structure. 2

2

Miller indices of a plane is (326).
Find out the point of intercept
made by the plane along the
three crystallographic areas

(x, Yy, Z) . £

1 S
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(u) Dlscuss the classical and =

- islols. quantum mechanical expression
- of Lorentz number. S

(iii) For copper at 20 °C, the
electrical and thermal

conductivity are 1.7x10® Qm

and 380 Wm ' K! respectively.
Calculate Lorentz number., g

(d) (i) Discuss the original concept of

band theory of solid. 1
[ (i) Discuss Kron1g-Penney model
5 related to band theory of solid.
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(ii) Discuss Einstein theory of
specific heat of solid. 8

() Deduce the expression for Curie
law using classical theory of
paramagnetism. 8

(i) What is ferromagnetic domain ?
1

(iii) How hysteresis curve is related
to energy. losSHEEEEE vt |

(g ) Define Piezoelectric effect,
Pyroelectric effect and
Ferroelectric effect in solid. 3

(i1) Derive the Clausius-Mossotti

equation for dielectric material.
T

(h) Write short notes on any two of the
following : 5x2=10

(i) Bravais lattice
(ii) Reciprocal lattice
(iii) Symmetry in crystal

(iv) Plasma oscillations
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