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Note: This question paper contains two parts A and B.

I-, I is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each

.."..:..., questio.n.carries 10 marks and may have..a, b,.c as sub questions. ...-.;... ..":....
. : .l::

PART. A
(25 Marks)

1.a) What do you understand by the term Vander Wails force? l2l
; ;..', i"'h) Draw the following planes'.of (1 1 2), (2 A Q)',(1 0 1). ;..': ,.-.; t3l :...: i'.; :'. ,, i,..:;.,c)Mentio,nthepropeiti.'orrnhtterwaVeS.

d) Write short notes on e.ffective massof an electron. t3l
e) Define polarization vector and electric displacement vector. Lzl
0 Explain Meissner effect. t3l
g) What is rneant by pumping and mention different methods of it. l2l

, i:::i i::tr) Mention,co-aditions to satisfy the total inlprytl reflection:"': :."= t3l ;'""; i"': :"': i"':
';"'i'i) out oftEiD.and LCD, irh#[ is more udud,riig"s? wtry7."'' i'':" t2] r.": l':1. :.."r i'::'

j) Explain quantum confinement in nanomaterilas. t3l

PART.B
(50 Marks)

r"': i"'l :'"'""": :".',',: i,'_": i""'.',: :"".'.t i.",'.": :,'., .,"' i.,',:':',','": 
^ " :".,' 2.q Derive'tih'expression for the cohesive energy in an ionic crystal. "' :

b) Tabulate the characteristics of unit cells of different crystal systems.
c) Copper has FCC structure and its lattice parameter is 3.6,4.0. Find the atomic

radius. 13+3+41
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Explain'itie. I-aue meth
Derive "iira6jg's 

law of
Mention the differences between edge and screw dislocations.

Explain the de-Broglie hypothesis.

OR
Explain the Maxwell-Boltzman distribution.
Discuss the salient features of Kronig-Penny model of a crystal.
Define -density of states' witkr" an ex ample'and.state its
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11.a)
b)
c)

Explain the phenomenon of interference of light.
Describe the Fraunhofer..diffraction at dquble slit.
rn a tp. fotin rings 

"ipeiim"nt, 
the Ciai*et"r of the b:9,rihg

diameter of the 15th ring is 0.62cm. Find the diameter of the 25fr
OR

9.a) What are the characteristics of LASERS?
b) Derive expression for numerical aperture and the fractional

an optioal'f,iber. :...: I".;r r".": it'.:
A fibe?.hilii. the core ariil L$adding refrtidtiVe indices
Find the relative refractive index &ff"t"n"..

1.4:5'did

[3+4+3]

How does the
' ."':,,,'

at 350 K is

13+3+41

0.:0cmi"drrd' the
ring. 13+3+41

index change of
: :1 :

1.44 respeotit)'ely.

[3+3+4]

Derive an expression for the carrier concentration in n.type semiconductors.
Derive Sabine's formula for reverberation time.
Write a'short note on sotar,'celI. :"': i'"':

""'' . """" " oR"'"'.'
Write a detailed note on nanoscience.
Why nanomaterials exhibit different properties? Explain.
Write the important applications of nanomaterials. [3+3+4]

OR
What are paramagnetic materials? Explain.

Paramag[etic susceptitjil{ti,, of a materid "viry with
e parimaenetic materid'l hds 10-28 atoms'pi:r m3A parariragnetic
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