
PHE-13 No. of Printed Pages : 8 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

PHYSICS 
PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. However internal choices 

are provided. You may use log tables or non-

programmable calculators. Symbols have their usual 

meanings. Values of physical constants are given at the 

end. 

1. 	Answer any five parts : 
	

3x5=15 

(a) List all the symmetry elements of CH4  

molecule. 

(b) Determine the volume of the primitive cell 

represented by the following primitive lattice 

vectors : 

a1=21 

 A 
+ k ; a2 =2; +29 ; and 

A A 
a3= - - 2 k  ; 

(c) State the assumptions of the classical theory 

of heat capacity. 
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(d) List the three limitations of Drude - Lorentz 
theory. 

(e) What is the difference between type I and 

type II superconductors ? Why is type II 

superconductor also known as hard 
superconductor ? 

(f) With appropriate diagrams depict 

(i) Substitutional impurity defect ; 

(ii) Frankel defect ; and 

(iii) Schottky defect 

(g) Explain why the resistance of a thin metal 

film is larger than that of the bulk metal. 

2. 	Attempt any two parts : 	 5x2=10 
(a) Write the basis vectors for a bcc structure 2+3 

and obtain its atomic packing fraction (APF). 

(b) Prove that the reciprocal lattice of fcc is a 5 
bcc structure. 

(c) Obtain the condition governing the 4+1 

geometric structure factor for an fcc lattice. 

Write down the Miller indices for any two 
missing planes. 

3. 	Attempt any one part : 

(a) List the three independent elastic constants 2+3 

for a cubic crystals. Explain the physical 

significance of each one of them. 
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(b) The Debye temperature of silver is 215 K. 2+3 

Calculate the highest possible frequency of 

lattice vibrations and the molar heat 

capacity of silver at 10 K. 

	

4. 	Attempt any one part : 	 10 

(a) Draw the periodic potential experienced by 2+8 

the electron in crystal lattice, as proposed 

by the Kronig - Penney model. Derive the 

condition to be satisfied by a wavefunction 

to represent an electron in this periodic 

potential. 

(b) Obtain the expression for the concentration 10 

of holes in an intrinsic semiconductor. 

	

5. 	Attempt any two parts : 	 5x2=10 

(a) With the help of a labelled diagram, describe 

the technique of directional freezing 

(Bridgman - Stock barger) method of crystal 

melt growth. 

(b) Describe the classification of polymers on 

the basis of their structure and temperature 

dependent behaviour. 

(c) Explain the use of piezo electric crystal as a 

pressure transducer. Draw the appropriate 

diagram. 
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Physical constants : 

h = 6.62 x 10 -34  Js 

NA  =-- 6.02 x 1023  mol I 

e=1.6 x 10 -19  C 

k B  =1.38 x 10 -23  J 

me  = 9.1 X 1 0 - 3-1  kg 
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2. 	WO-9.11-rr 	: 5x2=10 

(g) 

(a) bcc 4t-4-11 	 Tifq7T fff4cI TT 3TIt 2+3 

H01144 Tft—d-9• 71-W (APF) LIRchreid 011 I 

(b) #1-4 .1-) 	fcc 4t-c1-11 	-9-Wq \311clot) 	5 
bcc 	t i  

(c) fcc \Tim* 	4-Ic1 Wr1-11 1115,1T f9Niftff 4+1 

71744 c 	 9-0Tr7 ct.; I 

	

-W)It 	rTfird-d'( 	tachia, fo-d 
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(b) 	741q1 	T f 	c1141-11-1 215 K t I mil) 	ti 44Td 2+3  

\Am* ch 3J-1.1 c4 311-* -Ti 3-cc1c1 4-1 	4 Ralcid 
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	 10 
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9411-6w Pteirtich : 

h ----- 6.62 x 10 -34  Js 

NA = 6.02 x 1023  mol -1  

e= 1.6 x 10 -19  C 

k B  =1.38 x 10 -23  J k-1  

me = 9.1 x 10 —31  kg 
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