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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2012
PHYSICS
PHE-13 : PHYSICS OF SOLIDS
Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. However internal choices
are given. Use of log-table and non - programmable
calculator is allowed. Symbols have their usual meanings.
The values of the physical constants are given at the end.

1.  Attempt any five parts : 4x5=20

(a) Write the unit cell characteristics of
following crystal systems :

(i) triclinic
(i) trigonal (rthombohedral

(b) Why is it not possible to determine the
interplanar spacing using Laue method of
X - ray diffraction ?

(c) State the assumptions of classical theory and
Einstein’s theory of heat capacity.

(d) Energy of an electron in a crystal is given

2.2
by E= 2K

Calculate its effective mass.
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(e) Superconducting transition temperature of
Mercury is 415 K. Calculate its gap energy.

(f) Draw the schematic diagrams of any four
types of point defects in a crystal.

(g) Why are the electrical and optical properties
of thin films different than the bulk
materials ?

(h) Does BaTi Oy crystal possess inversion
symmetry ? Justify your answer.

2.  Attempt any two parts :- 5x2=10
(a) List all the symmetries observed in case of
an ellipse.

(b) Draw the plane with Miller indices (0 1 2).
What is the interplanar distance for these

planes if the lattice constant is 3A ?

(c)  With the help of a suitable diagram, explain
the rotating crystal method for obtaining
X - ray diffraction pattern.

3.  Attempt any one part : 5x1=5
(@) A longitudinal wave is propagating along
a linear monoatomic chain. Calculate the
group velocity and phase velocity of this

K
wave if its frequency is w=wg, = 2 78

(b) Obtain the expression for Modelung
constant of an infinite 1 - D chain of diatomic
lattice.
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4. Attempt any two parts : 5x2=10

(a) Fermienergy of copperis7.0 eV. Assuming
it to be independent of temperature calculate
the electronic heat capacity at 300 K. Draw
the variation of Fermi function with energy
atT=0O0Kand T>OK.

(b) Obtain the expression for built - in potential
(Vy;) in terms of donor and acceptor
concentrations for a p —n junction.

(c) Calculate the Hall coefficient for beryllium
whose electron concentration s
24.2x10%2 cm 3. The experimental value
is +244x10" " m%~1. Comment on your
result.

5. Attempt any one part : 5x1=5

(a) Saturation magnetization of FCC nickel is
490 kA m~ . Calculate the magnetic
moment per nickel atom in the crystal in
terms of Bohr magneton when the lattice

constant of nickel is 3.5210\.

(b) Describe the process of photo lithography
used for production of nano-structures.

Physical Constants :

h=6.626x107 Js

£ =1.055x10"%Js

e=16x10"1 C

m,=9.1x10"3! kg

kg=1.38x10"2 JK~!

N, =6.02x10% mol ™'

wp=9274x10"24 JT1
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9-’77%37""\7?7?'/78;
h=6.626x10"34 Js

7 =1.055x10"34 s
e=16x10"19 C
m,=9.1x1073 kg
kp=1.38x10"23 JjK -1
N, =6.02x10% mol 1
np=9.274x10~24 jT-1
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