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PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. However internal choices 

are given. Use of log-table and non - programmable 

calculator is allowed. Symbols have their usual meanings. 

The values of the physical constants are given at the end. 

1. 	Attempt any five parts : 	 4x5=20 

(a) Write the unit cell characteristics of 
following crystal systems : 

(i) triclinic 

(ii) trigonal (rhombohedral 

(b) Why is it not possible to determine the 
interplanar spacing using La.  ue method of 

X - ray diffraction ? 

(c) State the assumptions of classical theory and 
Einstein's theory of heat capacity. 

(d) Energy of an electron in a crystal is given 

7h2  k2  
by E- 

m 
 

Calculate its effective mass. 
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(e) Superconducting transition temperature of 

Mercury is 4.15 K. Calculate its gap energy. 

(f) Draw the schematic diagrams of any four 
types of point defects in a crystal. 

(g) Why are the electrical and optical properties 
of thin films different than the bulk 
materials ? 

(h) Does BaTi 01  crystal possess inversion 
symmetry ? Justify your answer. 

	

2. 	Attempt any two parts : 	 5x2=10 
(a) List all the symmetries observed in case of 

an ellipse. 
(b) Draw the plane with Miller indices (0 1 2). 

What is the interplanar distance for these 

planes if the lattice constant is 3 A ? 
(c) With the help of a suitable diagram, explain 

the rotating crystal method for obtaining 
X - ray diffraction pattern. 

	

3. 	Attempt any one part : 	 5x1=5 

(a) A longitudinal wave is propagating along 

a linear monoatomic chain. Calculate the 

group velocity and phase velocity of this 

K 
wave if its frequency is w=6)0L = 2\1— 

(b) Obtain the expression for Modelung 
constant of an infinite 1- D chain of diatomic 
lattice. 
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4. 	Attempt any two parts : 	 5x2=10 

(a) Fermi energy of copper is 7.0 eV. Assuming 
it to be independent of temperature calculate 
the electronic heat capacity at 300 K. Draw 
the variation of Fermi function with energy 

at T 	K and T > 0 K. 

(b) Obtain the expression for built - in potential 

(V bI ) in terms of donor and acceptor 

concentrations for a p - n junction. 

(c) Calculate the Hall coefficient for beryllium 

whose electron concentration is 

24.2 x 1022  cm-3. The experimental value 

is + 24.4 x 10 -11  mac -1. Comment on your 

result. 

	

5. 	Attempt any one part : 	 5x1=5 
(a) Saturation magnetization of FCC nickel is 

490 kA m -1. Calculate the magnetic 
moment per nickel atom in the crystal in 
terms of Bohr magneton when the lattice 

0 
constant of nickel is 3.52 A . 

(b) Describe the process of photo lithography 

used for production of nano-structures. 

Physical Constants : 

h.= 6.626 x 10 - 34  js 

h =1.055 x 10 -34  Js 

e= 1.6 x 10 -19  C 

me  = 9.1 x 10 - 31  kg 

k B  = 1.38 x 10 -23  JK -I  

NA = 6.02 x 1023  mol -1  

ILB  = 9.274 x 10-24  P-1  
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1. Wft/rWITIT1 : 	 4x5=20 

(a) F.-P-114W f"FRF 111FTzT 7-*-W ch tdchl 

raNite.cu elm : 

(i)  

(ii) 	q) 
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(d) t, f-*--R-F -4k1?-y-i 	d),1F ii—trofiad t : 

	

7h2  k2 	 
E = 	. 1,4-)1 1;114-1t 	 cr) Rid In 

(e) TTRT TT 3-1f-d-qTT t-ishHui 	 4.15 K t I 

	 Hrtchrod cf).  

(f) 1 W-4f 	f-4-1 q1.4 
31-ku 
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51-51 eF-if old t'? 
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3-174 37R cl;) tf 	 
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ch••  I qk 	ft-9-Rt*-3 A tf, 
3ara-Fz4 	cmit? 
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	 tl .74 cf.i,r 	Triy 	9NT 
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(b) 1 igcrOfTfirdW Airich 3T-1.  1 - D 9W1 

fffq f 	DeiAct, al--eat 

4. 	W-1 '- '1Tri-r 	: 	 5x2=10 

(a) rIR 	"TA T7I 7.0 eV t1 zrg 1-11 .1 V-F" 911 

6 	Cli 41Ti TR filf7  	300 K tR 

	

dnu-iftlTirdT 	1 T=O K 

	

3tT> o  	w7i -qTET 

triT-4-49 3Trkfua -01 

(b) q1(11 at( . 	t11c11 	 p - n TAT t.  

(-R fir* fay (Vb) .4.1,4* 	ciA 

	

ft-r--07114 	T-9 Tip*  	d 

	

(10,44 	kil-c11 24.2x 1022  cm -3  

t I dHcbi 	+ 24.4 x10-11  m3  c-1  

% 13Tc1-4 ITITJTM "1:R tart 'et i 

5. 	cn or  7W giri 	: 

(a) FCC ti 	7:fqfi 	•TT ITT9 

490 kA rn-1  tI giq 	s3iioct) 	ft:RTTfw 

3.52 At t 	TRIT9 3T4NTT5a 	317;LO 

ugac31  

(b) 4 .4114 t fo-R ITT-31714 9 171 

wfq--o-Turwli 

(c)  

5x1=5 
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stiraW idtriich : 
h= 6.626 x 10 -34  Js 
h =1.055 x 10-34  Js 
e=1.6 x10-19  C 
me = 9.1 x 10 -31  kg 
k B  =1.38 x 10 -23  JK 
NA= 6.02 x 1023  mol —1  
VLB = 9.274 x 10 —24  IT-1  
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