
PHE-13 No. of Printed Pages : 8 

Y) 
	

BACHELOR OF SCIENCE (B.Sc.) 
\I 

Term-End Examination 
D 

December, 2013 

PHYSICS 
PHE-13 : PHYSICS OF SOLIDS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all questions. The marks for each question are 
given against it. Use of log-table and non-programmable 
calculator is allowed. Symbols have their usual 
meanings. The values of physical constants are given at 
end. 

1. 	Attempt any five parts : 	 3x5=15 
(a) On the basis of symmetry considerations, 

explain why a square is more symmetric 
than a pentagon. 

(b) What boundary condition would you 
impose for determining modes of vibrations 
of an endless chain of identical atoms ? 

(c) Is this statement correct : 
'The resistivity of a pure metal specimen is 
infinite at absolute zero'. Explain your 
answer. 

(d) Explain the significance of the Debye 
frequency. 

(e) Calculate the magnetic moments of 
Cr2  + and Fe3  + ions. (Atomic numbers of 
Cr and Fe are 24 and 26, respectively). 

PHE-13 
	

1 	 P.T.O. 



What is the origin of the periodic potential 
field experienced by electrons in a crystalline 
solid ? 
State Meissner Effect. What is its 
significance for a superconductor ? 
Distinguish between piezoelectricity and 
ferroelectricity. Give one application of 
each. 

	

2. 	Answer any two parts : 	 5x2=10 

(a) The primitive translation vectors of a 
hexagonal direct lattice are given by : 

ji A 1 A --> 	3 A 1 A -* A 

2 
a1=— 

2 
 ai +-aj;a2  =-- 	 ai +- aj;a3=ck 

2 	2 

Determine the reciprocal lattice vectors. 

(b) Show that five fold rotational symmetry is 
prohibited in a crystal lattice. 

(c) With the help of an appropriate diagram, 
explain the powder diffraction method of 
determining crystal structure. 

	

3. 	Answer any one part : 

(a) Derive the dispersion relation for a 	5 
monoatomic chain of atoms. 

(b) With the help of appropriate diagrams, 	5 
explain Vander Waals forces on the basis of 
the three types of interactions. 

	

4. 	Attempt any two parts : 	 5x2=10 
(a) What do you understand by group velocity 

of a Block wave in a crystal ? What is 
effective mass of an electron ? Explain the 
concept of hole. 
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(b) For a cubical metal specimen of side L, the 

energy of an electron is given by 

h2  
2  Enx, ny, nz 

8 mL2 n with  

2 	2 
n = nX

2 
+n1/ + n Z

2  

show that the number of energy states for 

electrons in the energy range E to E + dE is 

given by : 

(
2 

g m  T 2 `3/2 it  
z (E) dE= 7  - 	h— 

2  - 
	W2  dE 

) 

(c) Derive an expression for the built - in 

potential at a p - n junction. 

5. 	Answer any two parts : 	 5x2=10 

(a) With the help of appropriate diagrams, 

explain the formation of domains in a 

ferromagnetic material. Give two 

applications of ferromagnets. 

(b) Explain the phenomena of supercooling 

and supersaturation in the context of crystal 

growth. With the help of an appropriate 

diagram, explain the directional freezing 

technique of crystal growth. 
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(c) Why are properties of thin films different 
from bulk materials ? Discuss the optical 
and electrical properties of thin films. 
Physical constants : 
h = 6.62 x 10 —34Js 
NA  = 6.023 x 1023  mol -1  
e=1.6 x10 -19C 
KB  =1.38 x10 -23  JK -1  
me -- 9.1 x10 -31  kg. 
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TP:FT : 2 

fd-0-19.  1c-Ich *.71:14f. 

.1:4c1TRIA-1T 

fqTPZIT, 2013 

f4FR 

tft.75.1.-13 : 179' amzu 

3 	50 

79# WI 	I T1F -  504-i i 3 i 3TIPT4 F4'kl 777 e 

3777 NI 	I Fffuft TIT (c•-che-ic,?d 	medit 	̀I Td -M 

3T94 glH1-q aTET ei 2ti- f-dw Ffeadica 4-111 3?" 

1. 	etj 4TfrT 1 	k : 	 3x5=15 

(a) 4Aultg 	31Tt17 1:1-{ TITfejTt4 r 	1.) (44, 

c=11 -cf- 	al-rw Tricri-rrd creii t 

(b) 1chTZf93T 	c=f.) atffei 
ci)4-1 	fam4 fitriftu 

 	41-44.11 -7ra-qv 	 ? 

(c) WIT Pi4-ircifigc1 -WP-Tff Trft t : 

t,\ Li "T4 TZ 41-q 9faTql 	-51fattl"TffT Yo-1 

i 	31"-- 	6141 t I" 391 dR -11-1*11 

(d) 31-r- ii 	B1 4-7T kiii*JR.  I 
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(e) 	Cr+ 3 TFe3+  3TPTt t -44- 13-176.041o-) cid 

	I (Cr AT Fe --1:R1=1-19 4ts4.11 si-)4-RI: 24 3-11T 

26tI). 

94-)t-c41q -8#1)' 14' c.M4TM 	Ttl 31-TV 3Thq-al 

fq`iT-q 	chr 

(g) 51111-q 01-11 	3 	Qc1) alfd- 	frl Q, 

1 Trt4---dr ? 

(h) fq-7 TI-Trd 3-1IT 	51-1Td 

X1.11' 	 -q-ffr 

2. 	eh 	11TT1 chi : 	 5x2=10 

(a) " tle-ctl)unq 	'31 Cfl 	311111 T-419td-Urf 

TrkW 	t: 

1 
aj; al=- 

N/j 
 ai+-

2 2  

A  1 
aj; a2=- 

--,fj 
 ai+-

2 2  
-> A 

a3  ck 

Iri an 	 QUO(*) Trik'qT ffftlifT i mZ I 

(b) ft   fah let) f 	qiicrich -11 5 .-q"--9‘ 

d 3111Td 	t I 

(c) 31:17jWf 311tgf ci.C1. .-11qc11 -4 

-wTk .1.)1 1-118(f-1-44ff f-df4 	 
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(a) H9,3-ii ch.) 	.7 cb 4 0-11 uci 4-UM 	FQ,N 	5 

	

(fir 	 1;1 	cr).  I 

(b) 3-9qa altdi cl.ri TM-TIT A, 111 5T-{ 	5 

374r-{ -9-{ t 	ic.*1 (siCl 14-111 I 

	

4. 	chli c ITN 	: 	 5x2=10 

(a) f*Tft f*-7Er 14 crilt5 	-.Trly 	4r A 31-FT .TErr 

A-T7At? 	 oe-1 4-11.1 	ct-qI 6)cil "t? 

1(1 cr1 31-qq-Ru11 tiH 	1IQ I 

(b) L 9FT 	ultzt tTlfff* 9fd---t 14. 
chi 6,)-11 	F-14-1ro 	t : 

h2 
	 2 	 2 	2 + 	+ 2 n nx  ny  

nx' nY' nz-=  8 ML2n  

ft 	c4-) 	 E 3 E + dE 
&,3.1f 31-a-T-2Tr4 cl.;) 4(sql r-o--irorod 	: 

Tr 8 mL2 \y2 
E72  dE. 

(c) p - n 41-q -44 	col-q 	c.e4,11.) 	&irTffl- 

5. 	ch)it wr 	: 	 5x2=10 

(a) 	390k-131114'c J;i11(11 74 

fiTITUf ~44-1,1111- 1 #* 	qq(9-11 

3T-174-4-r %ft -qt•IR' I 

z (E) dE= 2 	
h2  
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(b) 4of 	 3 3Tr-a-Tf-f7r 

ti 1-1 .11 I 3401-C1 3-TftiN .1;1 	-rWF 71—Z 

-f-f7TT. 	ftIT -14-1-11 I 

(c) (11 fcb—(41 TNT' 	4ci 	f q4:4 	 t? 

clq fir 	mcnINIct 31-17 	quItt4 	 

: 
h = 6.62 x 10 —34Js 
NA  = 6.023 x1023  mol —1  
e =1.6 x 10 -19C 
KB =1.38x10 -23  JK —I 
me  =9.1 x10 — 31  kg. 
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