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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

December, 2017 

00,4 1 	PHYSICS 

PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. You may use log 

tables or calculator. Symbols have their usual 
meanings. The values of physical constants are 

given at the end. 

1. Attempt any five parts : 	 5x3=15 

(a) Write all the symmetry elements of the 
benzene molecule. 

(b) Determine the Miller indices of the plane 
intersecting the x, y and z axes at .0, 1 and 2 
respectively. What is the interplanar 
distance if the lattice constant is 5 A ? 

(c) Identify the bonds described by the following 
descriptions :. 
(i) Attraction between ion cores and valence 

electrons. 
(ii) Mutual sharing of valence electrons 

between atoms. 
(iii) Electrostatic force due to oscillating dipoles. 
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(d) What modifications were proposed by 
Sommerfeld to overcome the limitations of 
the Drude-Lorentz theory ? 

(e) Draw a labelled energy band diagram of a 
p-n junction in thermal equilibrium. 

(f) What is angular momentum quenching ? 
Write any two examples of ions exhibiting it. 

(g) Describe in one sentence each, the three 
classes of polymers on the basis of their 
structure. 

2. Attempt any two parts : 	 2x5=10 

(a) Explain with the help of a diagram, the 
Wigner-Seitz method of primitive cell 
construction. 

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

(c) X-ray diffraction maxima from a sample 
correspond to the following sine  9 values : 

0.0353, 0.0704, 0.1059, 0.1412 and 0-1765. 

If the wavelength of X-ray radiation is 
1.54 A, determine the lattice constant and 
identify the crystal structure. 
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3. Attempt any one part : 	 1x5=5 

(a) Debye temperature of copper is 445 K 
Calculate the frequency of highest possible 
lattice vibration of Cu. Also calculate molar 
heat capacity of Cu at 10 K. 

(b) A longitudinal wave propagates along a 
linear monatomic chain. If its frequency is 

[— co = coOL 	m = 2 —K  ,prove that it gives rise to a 

standing wave. 

4. Attempt any two parts : 	 2x5=10 

(a) In the band theory of solids, starting with 

( the expression for group velocity, v = 
d

k d ' 
obtain the expression for effective mass of 
electron, m*. 

(b) A silicon specimen is kept at absolute zero 
temperature. Calculate the intrinsic Fermi 
level if the band gap is 1.12 eV. If the 
temperature is raised to 300 K, what will be 
the change in Fermi energy ? Take effective 
masses of electron and hole to be 0.2 m e  and 
0.49 me, respectively. 

(c) Write down the two essential characteristics 
of a superconductor. Explain the process of 
phonon mediated electron interaction in case 
of.superconductors. 
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5. Attempt any two parts : 	 2x5=10 

(a) Saturation magnetization of an fcc metal is 
1750 kAm-1. Calculate net magnetic 
moment per atom in the crystal in terms of 
Bohr magneton when lattice constant is 3 A. 

(b) Explain the method of directional freezing 
for crystal growth. What are the 
disadvantages of this method ? 

(c) Describe the working of resistive strain 
transducer. Obtain the expression for 
longitudinal strain in terms of change in 
resistance. 

Physical Constants : 

h = 6.62 x 10-34  Js 

NA = 6.023 x 1023  mor 1 

 1 eV= 1.6 x 10-1-9 J 

kB  = 1.38 x 10-23  JK-1 

 me  = 9.1 x 10-31  kg 

InP = 1.66 x 10-27 kg 

c = 3 x 108  ms-1-  

PLB = 9.274 x 10-24  JT-1  
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5. f 	: 	 2x5=10 

(*) 'RW 1N—dW *PO 	(fcc) * *Oki +farm 
a~T 14T4 1750 kAm-1  174 which Pitiet) 3 A 
t, -f*R-F 4 3 40.1115 Az ittIcAti aTrEpi 
tK--47-4-ek*Tra 4 lifIchRici 'ttNR 

-&-Re ift A-  ?Ow i. 4.11chtui fdI tvisii 
p- -NIT azrr 	 ? 

(Tr) Rw 	fdTP 	Isis pit *2t chi 	wr 
aufq ttftu 5iPilti 4 tritaA * tra 4 ardtui 
f=4r oeiAct) -5MR1 -46* 
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h = 6.62 x 10-34  Js 

NA = 6.023 x 1023  mor1 

 1eV=1.6 x 10-13 J 

kB  = 1.38 x 10-23  JIC-1 

 me  = x 10-31  kg 

mp  = 1.66 x 10-27  kg 

c = 3 x 108  ms-1  

143 = 9.274 x 10-24  JT-1  

PHE-13 	 8 	 2,500 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

