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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2013

PHYSICS
PHE-13 : PHYSICS OF SOLIDS

Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks for each question are
given against it. Use of log-table and non-programmable
calculator is allowed. Symbols have their usual
meanings. The values of physical constants are given at
end.

1.  Attempt any five parts : 3x5=15

(@) On the basis of symmetry considerations,
explain why a square is more symmetric
than a pentagon.

(b) What boundary condition would you
impose for determining modes of vibrations
of an endless chain of identical atoms ?

(c) Is this statement correct :

‘The resistivity of a pure metal specimen is
infinite at absolute zero’. Explain your
answer.

(d) Explain the significance of the Debye
frequency.

(e) Calculate the magnetic moments of
Cr2*and Fe3* ions. (Atomic numbers of
Cr and Fe are 24 and 26, respectively).
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(f)  What is the origin of the periodic potential
field experienced by electrons in a crystalline
solid ?

(g) State Meissner Effect. What is its
significance for a superconductor ?

(h) Distinguish between piezoelectricity and
ferroelectricity. Give one application of
each.

2. Answer any two parts : 5x2=10

(a) The primitive translation vectors of a
hexagonal direct lattice are given by :

- f A A= A A A
aj=—ai+=-ajay=—ai+= aj;ay=ck
2 2 2 2 ;

Determine the reciprocal lattice vectors.

(b) Show that five fold rotational symmetry is
prohibited in a crystal lattice.

(¢)  With the help of an appropriate diagram,
explain the powder diffraction method of
determining crystal structure.

3.  Answer any one part :

(@) Derive the dispersion relation for a 5
monoatomic chain of atoms.

(b)  With the help of appropriate diagrams, 5
explain Vander Waals forces on the basis of
the three types of interactions.

4. Attempt any two parts : 5x2=10

(a) What do you understand by group velocity
of a Block wave in a crystal ? What is
effective mass of an electron ? Explain the
concept of hole.
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(b) For a cubical metal specimen of side L, the
energy of an electron is given by

h?.

ny, ny, nz 8 mL2

n? with

n2=n?+n? +n?

show that the number of energy states for
electrons in the energy range E to E+dE is
given by :

= (8mI? Y2 _1
- — 2
2 (B) dE= | = E/2 4E

(c) Derive an expression for the built - in
potential at a p - n junction.

5.  Answer any two parts : 5x2=10

(@)  With the help of appropriate diagrams,
explain the formation of domains in a
ferromagnetic material.  Give two
applications of ferromagnets.

(b) Explain the phenomena of supercooling
and supersaturation in the context of crystal
growth. With the help of an appropriate
diagram, explain the directional freezing
technique of crystal growth.
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(c) Why are properties of thin films different
from bulk materials ? Discuss the optical
and electrical properties of thin films.
Physical constants :
h=6.62x10734]s
N, =6.023 %102 mol !
e=1.6x10"19C
Kg=138x10"23 JK !
me=9.1x10731 kg.
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(€) 2+ ARFe3+ Al & Jawra anyvt uRewfaa
FL| (Cr 3 Fe & WHIV] HEAT AW 24 3
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gfew fr=Afafad € -
i 3 A 1 A

a1=~2—ai+§aj;

d Ny A A
a=——ai+—aj;
2775 5]

rd A
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(b) Tos % & frea s & 5 -3e wuig
Tufafa erwa & ¥
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PHE-13 7 P.T.O.



(b)

(c)
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‘*ﬁfﬁ%ﬁqﬁﬁ:

h=6.62x10"3s

N, =6.023 %102 mol !

e=1.6x10"19C

Kp=1.38x10"23 JK~!

m,=9.1x10731 kg.
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