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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2011 

PHYSICS 
PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Use of log-tables and non-

programmable calculator is allowed. Symbols have their 

usual meanings. The values of the physical constants 

are given at the end. 

1. 	Answer any five parts : 
	 2x5=10 

(a) Draw the following planes for a cubic 

crystal : 

(i) 	(111) 	 (ii) 	(110) 
(b) What is the wavelength of an electron with 

an energy of 37.5 eV ? 

(c) What do the following strain components 

refer to in case of crystal deformation : 

(i) Linear strain component ; 

(ii) Shear strain component. 

(d) What is the difference between the 

assumptions of classical and Einstein 

theories of heat capacity ? 

(e) Write any two limitations of Drude Lorentz 

theory. 
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(I) 
	

What are the essential characteristics of any 

superconductor ? 

(g) 
	

What are substitutional and interstitial 

impurities in crystals ? 

(h) What are the differences between 

piezoelectric and ferroelectric materials ? 

	

2. 	Attempt any two parts : 	 5x2=10 

(a) Explain with the help of diagrams the 

symmetry elements of the letters 

(i) 
	

H and 	(ii) Z. 

(b) Calculate the atomic packing fraction of a 

bcc lattice. 

(c) Describe the experimental setup used for the 

powder diffraction method of crystal 

structure determination. Why do the 

reciprocal lattice points result in circles in 

this method ? 

	

3. 	Attempt any one part : 	 10 

(a) Determine the energy of a 1 - D NaC/ lattice 

using Madelung constant. 

(b) Obtain the dispersion relation for a linear 

array of the same type of atoms. 
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4. 	Attempt any one part : 	 10 

(a) Obtain the expression for the effective mass 

of an electron in a crystalline solid 

(b) Obtain an expression for hole concentration 

in acceptor states in a p-type senucond actor 

Does the fermi level lie above or below the 

acceptor level ? 

	

5. 	Attempt any two parts : 	 2x5=10 

(a) co2+ has 4s0  3d7  valence configuration. 

Determine the magnetic moment (in terms 

of Bohr magneton) of Coe Fe3+Ott  if it has 

an inverse spiral structure. 

(b) Discuss the two types of structure of a solid 
solution. 

(c) Obtain the relation between the longitudinal 
strain and the resistance of a metallic wire. 

Physical constants : 

= 1.38 x 102 -23  JK - I  

e =1.6 x10 -19C 

,u8  -= 9.274 x 10 -24  JT 
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(f) 	-f-*—t 	iiicii 	3itoR1ct,   t? 

(g) 	rsh 	(1 14 	71-9 T1T 	1Jc3111.  *4 I 

	 ? 

(h) qiq 	 fd7517 41.t ci).6 fad 	Rif 14 faq 	 

? 

	

2. 	ch 	1-77 ct-p : 
	

5x2=10 

(a) 	3-!ft d-f c4;1Id1 	i1ift 	34V4 	7:11tRit 

3Tqzfq 	: 

(i) H3 	(ii) Z 

(b) bcc Atrict) tftiv. mrTHiucil4 	T-ich 

LiRa-)Fc-id ot-; 

(c)  

f-qRT ct-)1 ii1ii 	 TT c 	 qui7 

	

DVAIJ-1 \Aid* frejTi 	-51-F71 

	

3. 	ch?.i 7-W iTrrr ch); : 
	

10 

(a) 1-111c141 Fi1c1Ic4 TETrzh-TT 	7WF-41:1-  NaCI 

Aloof) oh 61,31 3171 ci.) I 

(b) c=1-) 	5ichR 	40-W-1311f "T4 '74 . ct-) WzI 

	 TrtRi crii 

	

4. 	ch 	'ITTT1 ch4 : 	 10 

(a) 	191-).c-i1,4 tR4 ioricTi 	MiTt oq+-11.-1 

C4 '31 ch 317 ch I 
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(b) p- 	ThitilOch 	 13 1c 

-11c11 	04,31* 	,317jf-ff q4 I tF1-11 T-(-TT 

6) 	cif t 	? 

5. 	Ti.9-Trrr 	: 	 5x2=10 

(a) Co2+ chi -T-1.-t7TM -F-1- 4R4 has 4s01.17 t1 

Co2+ Fe3+0 4t74-11-gt*1 

-4 Tq-*--T 744-4 ,31-Tri -5ffq*c1T 1 

(b) 3#f f 	a rf -1ft 	tlriTi 

(c) L;cb 	 oR 7rtqtg fTfft 
chf 	-5fP 	1 

2-te6W Piemich : 

k —1.38x10 -23  JK --1  

e =1.6 x 10 -19C 

µB  = 9.274 x10 	JT 1  
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