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uMr, aE, AME, MrEj
Max Marks: 75

Note: This question paper contains two parts A and B.Part A is compulsory which-Ja.ri"s 25 marks. Answer ail questions in part A.Part B consists- 91 5 
- 
units' aiswer any one fuil question from each unit. Each---:..qLe;rion carries-Jd'rad*ani4r11..{jp;,';, 

#..r,oU fuestions;-_-::. i I -:. i 
..i
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i-i i i-"-i' ,"t- i pARr-A ,i i--'i .r i-i., ,' * i,

(25 Marks)l.a) Define Coordination number and packing factor.

:l .3:;T3l[,:,l1lJ];(1 
r 0) ;;;iiill;il;T, . ,,,0,. cubic structure t2t

o1 ,:;lffiilro"r,-u,u;.,., 
,,, . , 

i ., r .j ., r j [j], .,
e) r- Define the Die'i'ectli."aorr,ur, sf a rnaieriar. ,t i r, ,."' i ',... i:i'0 Explain the nature of superconductor in the magnetic fierd. 'izlt 

i
g) what is diffraction g.utlngi 

rtr LrrE I,auneuc rleld' 
f3ih) An optical fiber h"aving-refractive indices of r.6, and r.59 for core pnd .,t#o,nn

ff:ffi:xery 
is praced in warer of refiactiv. ira.*'r.::. prra trr. ur,r.rrcar Apcrture oii) ,'"w-rits is the signifi'qqnce of Suific"to vorume iaiibln nanorrareria,is. tl] ,i) .;' 

;rr;11,with 
volrume 6000 ,: rra, .l".rur."ii"r i# r.2 sec. Find tlie to,., ,urr*tii, *

13l

PART-B
' - ":t i' ''. 

............. : --.i..ij : *!i 
: --,ji ., "rj : _,, 150Ma1k;)

2'a) :' Distinguish g#qilr*ic,. covarent and Metailie bonds i, ,oridrrli'' i ,,,, .r I - 
'1

b) ' obtain the expression for it-,. ini., planar rp.Jrg 
"ithe 

orrrrogonar crysrar system- 
: '..

0R [5+5j3.a) Describe the crystal structure of diamond.b) State the Bragg's lar*r of X-raf airrraction. Discuss the Laue nrethod of X-ray diffraction
, 

Jb:t,h. determination of crysti ,rru.rrr.. ........ i.. -., . i--.. .

a.{ !' Wi;,,,. ,,lfl^::L.::Ioy r,.r,ure dirrerenti;; 
",.",.",,,*r,,. *u,,.,. 

[a+51 
:

b) Formulate Schroedingttit ilrr." Independen, *r". equations for a parlicre in onedimensional infinite tquutt well potentiil and obtain ,h. .rp..rrion for its energy varues.

............. i-'*1.,
.ji i.., i....".:."

,! j 'i'

t"'^'"......",...! 
.

,ji :

,iii

OR 13+71



^- ti. i j ;-"""'.,

:--'.i':''

5.a) Distinguish between Maxwell - Boltzmann, Bose Einstein and Fermi Dirac
distributions.

b) Draw E-K curves for an electron in periodic potential and explain how it leads to
. fornlation of e-n_e-rgy.b.ands in so!idg-.- a. i-_-a.;ii.:,i'."""^.,1'=-,i '-,.r;,r -;,,i..i 

:. j."r -',1,*o'',
6.a) i! Yhut. 

is.densjty bflpolarizatiqilZ iObtain a re]ition ".between polarization densiiy iand
electric displacement vector. t

b) Define electronic polarization. Derive an expression for electronic polarizability. [3+7j
OR
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b) How this phenomenon is used to reduce the heating effoct of sun light from the roof of a

[8+2)
building' 

oR
9.a).............Wri1e down thecharapteristics.of.l_;aser light. . .-.... i---.i --.^, i......,, ^ -;, i 

. .t
b) ,i Des..gribe the cofisrr.uCtion and working oiH.-Nq.lrserr.with suitaUje di.agrams. .[ztg]i,; r l i .Jt : 1 j i "' ..4 I'-?'-" 

,j
10.a) What are direct and indirect band gap semiconductors?

b) State and explain the Hall-effect and derive the expression for Hall coefficient.c) The Hall coefficient of specimen is 3.66x10a m3lcoul. Find the number of charge carriers
present per unit volume of the specimen. ;I ,,11+S+21

........-... l"-""i .. r-^-'1. a--. OR i--.-.r. i........1. I
t t af r""'Dierive an expieS'si--o..a.for the co@ntraiion of eieE'ro...1Ls.in an intiinsic-"semiconduciqi. i - ;

b)'i Deshribe the Sol-Gel"method o.f.b*puiution of Nhnomit.riul.. 
-,r;'-l-="'i"-""-"'riii;1''
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7.a) Distinguish between diao para, ferro, antiferro and ferri magnetic materials.b) W-T.lle two applications of ferrimagnetic materials.

") .lw-fia1are rype I,pnO jV,ne tt super.conducrors. i ,, ., j i j [5+2{3J

8.a; 
"' 

Explain trr" ph"njr"no, orirrL.f"r.n.. in ,.n..r.0'light from'a rn,;lo,*. obtri.;;.
condition for maxima and minima.
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