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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2022

PHYSICS
PHE-13 : PHYSICS OF SOLIDS

Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. However, internal
choices are given. You may use calculator. Symbols
have their usual meanings. The values of physical

constants are given at the end.

1. Attempt any five parts : 5x3=15

(a) State and explain symmetry in a carbon

dioxide molecule.

(b) Determine the Miller indices of a plane that
makes an intercept of 1 on the x-axis, — 1 on

the y-axis and is parallel to the z-axis.

(c) State the properties of hydrogen bonds, with

one example.
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(d)

(e)

®

(g)

(h)

(a)

(b)

(c)
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Attempt any two parts :

Debye temperature for gold is 170 K.
Calculate the thermal energy of one mole of
gold at Debye temperature on the basis of

classical theory.

Calculate the velocity and effective mass of

an electron in a crystalline solid whose

o : 51% k2
energy is given by the relation E = .
m

With the help of appropriate diagrams,
distinguish between ferromagnets,

antiferromagnets and ferrites.

Distinguish between piezoelectric and
ferroelectric materials. Give one example of

each.

Write the expression for the Hall coefficient.

What are its uses ?

Show that the reciprocal lattice of a simple
cubic lattice is also a simple cubic structure.

Prove that for a close packed hcp lattice,
c 8

Describe the Laue method of X-ray
diffraction. Why is it not possible to
determine the interplanar spacing by this
method ?

2x5=10
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3. Attempt any one part : Ix5=5

(a) Write down the equation of motion for the
longitudinal vibration of a chain of two
different types of atoms. Explain the
characteristics of the dispersion curve for
this system. How is it different from the

dispersion curve of a monatomic chain ?  2+2+1

(b) Derive an expression for the heat capacity of

a solid on the basis of Debye’s theory. 5

4. Attempt any two parts : 2x5=10

(a) The Fermi energy of a metal is 7eV.
Assuming that Fermi energy is independent
of temperature, calculate the electronic heat

capacity at room temperature. 5

(b) Obtain the expression for the built-in
potential (V;) in terms of the donor and

acceptor concentrations for a p — n junction. 5

(¢) Define the following terms for a
superconductor :
Critical temperature, critical magnetic field,
critical current density, isotope effect,

Meissner effect. 5

PHE-13 3 P.T.O.



5. Attempt any two parts : 2x5=10

(a) With the help of a diagram, explain the
crystal pulling technique for semiconductor

crystal growth. 5

(b) Calculate the magnetic moment of
Con“Fe%Jr O, in units of Bohr magnetons.

The atomic number of Co is 27. 5

(c) What are liquid crystals ? Explain the
working of a Liquid Crystal Display. 243

Physical Constants :
h=6-62x 1073 Js
N = 6-023 x 1023 mole ™!
1eV=16x10"19g
kg =138x 1022 JK!
me=9-1x 1073 kg

my=1-66 x 102" kg
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1. Tl gier 9l =l g HifS - 5x3=15
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2. Tl g7 Tl =l g IR : 2x5=10

(%) fag T & & Wa o = & FYopd
JTeTeh <hl TEET o U WA O1F STAsh gt & | 5

(@) gEFd hep S % fau fag hifsg fe

c_ |8 5
a 3

() wgE-fmwr fgada f1 @ee o w9l
i | 38 fafer g g srauaeta g0 @
Feif € o ghd § 2 4+1
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3. Tl e v =l g hifSe . Ix5=5

() & fid TR & wRd e % e
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4. Rl g 9 = g HI 2x5=10
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wif o1 e | R 98w, W F
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5. Tl g7 Tl &l g HINT : 9x5=10

(%) SR@ T TEEAr 4, eI ygit 6t fsheee
gig 1 foreea o fafy swgmsT | 5

(@) s/ AHeH % 9Gl B Co?*Fed™ O, 1 Jmchi
3Tl gieRfard ST | Co T TTATY] ShHTh 27

2 5
(1) za fopeear @ B9 & 2 g9 forked gedt

T GHETET | 243
Yifaes [Aadie :

h=662x 10734 Js

N = 6-023 x 1023 mole™
1eV=16x10"19g

kg =1-38x 102 JK!
me=91x10"31 kg

my =166 x 102" kg
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