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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

14 q 	December, 2018 

PHYSICS 

PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all questions. However internal choices are 

given. The marks for each question are given 

against it. You may use log tables or calculators. 

Symbols have their usual meanings. The values of 

physical constants are given at the end. 

1. Attempt any five parts : 	 5x3=15 
(a) Write down the symmetries of the benzene 

molecule. 

(b) Determine the number of atoms in a unit cell 
of a base centred orthorhombic lattice. 

(c) Explain with the help of a diagram the 
process of bond formation between 
Magnesium and Oxygen. Name the type of 
this bond. 

(d) Write down the significance of the three 
independent elastic stiffness constants for a 
cubic crystal C11, C12 and C44. 
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(e) The energy of an electron in a crystalline 

solid is related to the wave number k by the 

equation E = 12 h2  k2  . Calculate its velocity 
m 

and effective mass. 

(f) Determine the wavelength of the photon 
whose energy is sufficient to break up the 
Cooper pairs in mercury, which has a critical 
temperature of 4.2 K 

(g) Explain the orbital angular momentum 
quenching effect in transition metals. 

(h) What are liquid crystals ? Explain why 
liquid crystal displays cannot be seen in a 
dark room. 

2. Attempt any two parts : 	 2x5=10 

(a) A metallic element has a density of 

0.968 g cm-3 , lattice constant 4.3 A and an 

atomic weight of 23 u. Calculate the number 
of atoms per unit cell and identify the crystal 
structure of the element. 	 4+1 

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

(c) Describe the rotating crystal method of 
determining the crystal structure. 
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3. Attempt any one part : 	 1x5=5 

(a) State the assumptions of Einstein's theory of 
heat capacity. Obtain the expression for the 
molar heat capacity of a solid based on this 
theory. 	 1+4 

(b) Derive the expression for the dispersion 
relation for a linear monoatomic chain of 
atoms. 

4. Attempt any two parts : 	 2x5=10 

(a) Write down the expression for the energy of 
an electron in a cubical metallic specimen of 
side L. Define the Fermi energy. Plot the 
Fermi function as a function of temperature 
at different temperatures. Explain the 
concept of Fermi surface. 	 1+1+1+2 

(b) Explain the formation of depletion region in 
a p-n junction. Draw the energy band 
diagram of the p-n junction in equilibrium 
and explain the concept of the built-in 
potential. 

(c) Describe with the help of a diagram the 
experimental set-up for the Hall Effect 
experiment and derive an expression for the 
Hall coefficient. 
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5. Attempt any two parts : 	 2x5=10 

(a) With the help of a diagram distinguish 

between a ferromagnet, an anti-ferromagnet 

and a ferrite. Describe the properties of a 

typical spinel ferrite. 	 3+2 

(b) Explain the float zone technique of crystal 

growth with a labelled diagram. 

(c) What are transducers ? Explain the working 

of a pressure transducer. 

Physical Constants : 

h = 6.62 x 10-34  Js 

NA = 6.02 x 1023  mol-1 

 e = 	x 10-19  C 

kB  = 1.38 x 10-23  j1(-1 

 me  = x 10-31  kg 
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