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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
December, 2011 

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 a log-table or a calculator. Symbols 
have their usual meanings. The values of the physical 
constants are given at the end. 

1. 	Answer any five parts : 	 4x5=20 

(a) Write two examples observed in nature for 
the following symmetries 
(i) 	Reflection (ii) 	Rotation 

(b), Calculate the volume of the primitive unit 
cell of an fcc lattice in terms of the lattice 
constant a. 

(c) Name the types of bonds represented by the 
following examples and arrange them in the 
ascending order of strength : 
(i) 	Si - Si 	(ii) Ag - Ag 
(iii) Ar - Ar 	(iv) K - Br 

(d) A metallic wire of radius 10 -5m carries 1 
A current. Considering the concentration 
of electrons to be 3 x 1028m -3, calculate the 
drift velocity of electrons in the wire. 
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(e) The band gap of germanium is 0.66 eV. 
Calculate its intrinsic carrier concentration at 
room temperature if the effective density of 
states in conduction and valence bands are 
1 x 1025m - 3  and 5 x 1024m -3  respectively. 

(f) Discuss the origin of diamagnetism and 
paramagnetism in a material. 

(g) Describe the classification of polymers on 
the basis of their structure. 

(h) The potential energy function of a crystal is 
given by : 

A B U(r)= r6 + r12 

Calculate the intermolecular distance at 
which the potential energy is minimum. 

2. Answer any two parts : 	 5x2=10 
(a) 5 - fold rotational symmetry is not permitted 

in a 2D lattice. Justify mathematically. 
(b) With the help of a suitable diagram explain 

the experimental arrangement of the 
powder X-ray diffraction method. 

(c) The primitive translation vectors of a lattice 
are : 

-p 	AA -) 	A -) A 

a1 = 2 i+j, a2 = 2 j, a3= k 

Determine the primitive translation vectors 
in a reciprocal lattice. 
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3. 	Answer any one part : 	 5x1=5 

(a) Explain how the assumptions of Debye's 
theory of heat capacity of solids is different 
from those of Einstein's theory. The Debye 
temperature of silver is 215 k. 
Calculate the frequency of highest possible 
lattice vibration in silver. 

(b) Explain the method of experimental 
determination of elastic constants of a 
crystalline solid. 

	

4. 	Answer any two parts : 	 2x5=10 

(a) Starting with the force experienced by a 
charge moving in a magnetic field, obtain 
the expression for the Hall coefficient. 
Explain how the measurement of the Hall 
coefficient helps us to determine the sign of 
the charge carrier in a material. 

(b) Explain how there can be an attractive 
interaction between electrons as proposed 
by the BCS theory of super conductivity. 

(c) Assuming the electrons to be free calculate 
the number of states at a Fermi energy of 
5eV, when the electrons are in a cubical box 
of volume 10 -5  m3 . 

	

5. 	Answer any one part : 	 5x1=5 
(a) Explain with a schematic diagram the liquid 

phase epitaxy (LPE) method of crystal 
growth. 
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(b) Explain the use of polymer capacitor as a 
humidity transducer. 

Physical Constants : 

h = 6.62 x10 -34  Js 
NA = 6.02 x 1023  mo/ -1 

 e=1.6x10-19  

kB  =1.38 x 10 - 23  Jk -  I 
 me = 9.1 x 10 -31  kg 
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NA = 6.02 x 10 23  mo/ 
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