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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2018 no_ 
PHYSICS 

PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. You may use log 

tables or a calculator. Symbols have their usual 

meanings. The values of physical constants are 

given at the end. 

1. Attempt any five parts : 	 5x3=15 

(a) Arrange the following crystal systems in 
ascending order of symmetry and write one 
example each of these crystal systems : 
(i) Orthorhombic 
(ii) Cubic 

(iii) Triclinic 

(b) Determine the conditions governing the 
geometric structure factor of a bcc lattice 
and list two missing planes. 

(c) Differentiate between linear and shear 
strain components in a crystal. 
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(d) Draw the potential experienced by an 

electron in a Kronig-Penney model and state 

its characteristics. 

(e) Draw the resistivity versus temperature plot 

for an ideal metal and a superconductor. 

(f) What conditions should be fulfilled by a 

material to be suitable for melt-growth 

process ? 

(g) Write any three applications of thin films 

based on their special optical properties. 

2. Attempt any two parts : 	 2x5.10 

(a) Calculate the atomic packing fraction of a 

bcc lattice. 

(b) Calculate the reciprocal lattice vectors for 

the lattice with the following basis vectors : 

-> 	A A 	A 	 A A -4 	A A 

al  = i + j + 2k ; a 2  = 2 i + j; a 3  = i + k 

(c) Explain the experimental arrangement of 

the rotating crystal method of crystal 

structure determination. What information 

about the crystal can be obtained from the 

resultant photograph ? 
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Attempt any one part : 	 1x5=5 

(a) Determine the Madelung constant for a 

linear chain of Na+  and 	ions. 

(b) What are the basic assumptions of Einstein's 

theory of heat capacity ? What are its 

limitations ? What modifications were 

suggested by Debye to overcome these 

limitations ? 

	

4. Attempt any two parts : 	 2x5=10 

(a) The number of electrons in the energy 

interval E to E + dE in a metallic cube of 

side L at T = 0 is given by : 

N(E) dE = IC 

2 
8 Ill L2   ;12 E1/2 dE 

h2  

Using this, obtain an expression for the 
Fermi energy. 

(b) Energy of an electron in a crystalline solid is 

related to the wave number k by : 
E15 Ii2k2 

Calculate the velocity and effective mass of 

the electron. 

(c) In a silicon p-n junction, Nd = Na  = 1022  m-3 . 

Calculate the built-in potential for silicon at 
300 K, if ni  is 1016  m-3 . 
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5. Attempt any two parts : 	 2x5=10 

(a) What is meant by a "magnetic domain" ? 

Explain why the number of domains in a 

ferromagnetic specimen is restricted. 

(b) With the help of appropriate diagrams, 

explain the different types of point defects in 

a crystal. 

(c) Describe the photolithography method of 

nano-structure fabrication. 

Physical Constants : 

h = 6.62 x 10-34  Js 

NA = 6.023 x 1023  mo1-1 

 1 eV = 1-6 x 10-18  J 

kl3  = 1.38 x 10-23  JK-1 

 me  = 9-1 x lel  kg 

mp  = 1.66 x 10-27  kg 

c= 3x 108  ms-1  
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h = 6.62 x 10-34  Js 

NA = 6.023 x 1023  mo1-1  

leV= 1.6 x 10-19 J 

kg  = 1.38 x 10-23  

me  = 9.1 x 10-31  kg 

mp  = 1.66 x 10-27  kg 

c = 3 x 108  ms-1  
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