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‘BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2020

PHE-13 : PHYSICS OF SOLIDS

Time : 2 Hours Maximum Marks : 50

Note:(i) All questions are compulsory. waever,

~ internal choices are given.
(it) You may :il.se a calculator.
(iti) Symbols have their usual meanings.

(iv) The values of physical constants are

given at the ;md.

1. Attempt any five parts : Lo 3e£\ch_.
(a) List the symmetry elements observed in

~ benzene molecule.
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Qraw the (011) plane for a simple cubic
crystal. Calculate the interplanar distance
for a family of (011) planes in a cubic

Jattice with cube edge 5 A.

Explain hydrogen bonding with the

example of the H,O molecule.

List the three independent elastic stiffness
constants for a cubic crystal and explain

the significance of any two.

What are the limitations of the Drude-

Lorentz theory ?

Debye temperature for a metal is 420 K.
Calculate the thermal energy of one mole
of the metal at Debye temperature on the

basis of classical theory of heat capacity.

Calculate - the magnetic moments of

magnetite [Fe2+ Fe3*0,] in units of pp.
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. (h) Differentiate between piezoelectric and
ferroelectric materials and give one

example of each.

Attempt any two parts :

(@) The primitive translation vectors of a

lattice are : 5

Qi
]
S

2k

8y
n

Determine * the primitive translation
vectors - of the reciprocal lattice
corresponding to this lattice.

(b) Determine the geometric structure factor of
monoatomic diamond structure built
around fec lattice with the bases located at

111
0, 0, 0) and (1,11
( ) an (4 41

conditions on A, &, |. 5

J . State the
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Determine the value of 8 at which the first
order peak on X-ray (A = 1.53 A) diffraction
corresponding to (1 1 1) planes of a simple

cubic structure with the lattice constant

a=265 A, is observed. Also determine the
energy in eV corresponding to X-rays with
A=153A. 3,2

3. Attempt any one part :

(a)

®)

The potential energy function for a lattice

is given by :

Determine :

(1) the intermolecular distance for which
the potential energy is a minimum. 2
(ii) the internuclear distance for which the
potential energy is zero. 1
(i1i) The expression for minimum potential
energy. ' 2
Derive an expression for.the heat capacity

of a solid on the basis of Debye’s theory. 5
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4. Answer any two parts:

(ﬁ) A 2-D square lattice has side 4.0 A. What

(b)

()

will be the momentum of an electron whose

wave terminates at the boundary of first
Brillouin zone ? Also calculate energy of

the electron. 3,2

Explain the Meissner effect and critical
mégnetic field for - a superconductor.
Draw the phase diagram for a
superconductor. 2,21
Show that at T = 0 K Fermi energy of an
intrinsic semi-conductor lies in the middle
of the band gap. You may use the
following expressions f?r ‘the carrier
concentrations : _ ‘ 5

(ne)i = NC exp [—: .@%‘?I‘EL)]

__‘ (Ey; - Ey)
(nh>,-Nvexp[ — ]
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5. Answer any fwo parts : -

(a) With the help of appropriate diagrams, -
explain the different types of point defects
in a crystal. 5

(b) Describe photolithographic method of

fabrication of nanostructures. b

() List the properties of thin films and
explain, how they are used as interference
filters. 5

Physical Constants :
h=6.62x10"% Js

N, = 6.023 x 1023 mol~}
1leV=16x 10‘1-;’J.

kg =1.38x10°23 JK~1
m, = 9.1x107% kg

m, = 1.66x10"2"kg
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s, &Y gT T T ®IWT
(F) SHF RE Ft GgEa ¥ ffea 4
TR e fafE wer & fag QA
qEAEY 5
(@) -3y ﬂrﬁ (photolithography) fafy
U W wemel % fefw @t fafa @
e difsg
(m W feel @ el B ogdes ik
st wgmy fF ww wEm =l
g (interference filter) ® ®1 ¥ ®Y
frar o € 2 5
wiferas Fraaie .
h=662x103 Js
N, = 6.023 x 102 mol~!
1eV=16x10"1%2J
kg = 1.38 x 10723 JK!
"m, =9.1x10"31 kg
m, =1.66 x107%"kg

o
PHE-13 '299



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

