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SARDAR PATEL UNIVERSITY
M.Sc. (Physics)(IlIrd Semester) Examination
Date :16/04/2018, Day : Monday , Time : 10:00am to1:00 p.m.
Subject : Crystallography and Materials Science, Paper No. PSO3EPHY 01
CBCS(choice based credit system)
Important Note : Q.1 : Multiple choice questions (MCQ) carries one mark each.
Q.2 : Short questions carries two marks each (attempt any seven out of nine)
Q.3 to Q.6 : Long questions carries 12 marks.
_ _ Total Marks : 70
Choose the appropriate options from: the fo;.’!m»ving in (0.1

Q.1 - (8)
i) The locus of a point where the difflacted beam ‘and reciprocal lattice
point intersect a circle 61 radits ---------- is called Ewald sphere.

(a) 273 (by4/ (c) 3/ (d) 1/x

iy  The wavelength of the 61601501143621111 depends- nw_eise]y on
(a) accerelating \foltaoe ) tatget area’ (p)idensny of specimen

(d) megpetic field. - Lo _

i) - is an effect ploduoed, in a pyioeiectnc czystal by the
application of an external electric field. S
(a) piezoelectricity (b) ferroelectricity {¢) antiferrolectricity
(dYferrielectricity

ination of several

iv)  Which technique 1s supers '1atitati*'\{ré

ectron dzfﬁ action.

:d1ffract10n;( ‘;Zl

(@) WDAX (b) EDAX _ch

v) Materials showing lalge GMR- CMR effect ﬁnds appilcatlon in the
field of 7
(a)Xerography (b)solar cells (c) batteries  (d) magnetic recording

vi)  In an insulator the combination of electron and its strain field is known
aS e '- . .
{a) polariton (b) polaion - (c)pheton (d) phonon

vii) The magnetic fluid can be levitated by means of
(a)electric field  (b) magnetic fleld (¢) electromagnetic radiations
(d) none of these '

viii) From below which term relates to liquid crystals 7

(aytotal internal reflection (b) birefringence (c) superconductivity
(d)semiconductor
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Q.2 Answer any seven questions out of nine in Q.2

i) Define ferroelectricity and piezoelectricity.
iy  What is Compton effect 7
iii)  Mention the salient features of reciprocal lattice.
‘iv}  Differentiate between spherical and stereographic projection.
V) Give difference between thermosetting and thermoplastic polymers.
vi)  What is meant by SQUID 7 7
vii)  Define polaron and polariton.
“viii} Give classification of liquid crystals.

~ix).  What is meant by charged and sterically stablhzed magnetic fnd?

Q.3(a)  What are Laﬁe equations 7 Prove the equivalence of Bragg and Laue
- equatlons N
).3(b).- - Explain Ewald constl uct1on and obtam Br dgg s 1aw in vectorial form.

Q.3(b) Dcscnbe in detall how mdexmg of electlon élfﬁactlon pdllel n is done for
polycrystalline specimen. -

Q.4(a) Derive an expze%smn for Thomson equatlon for scaftenng of an X-ray
-“beam by a single electron. . T e

-".:-_-Wha‘l is meaiit: by Polarization™ atastfophe[;?_;._ xplain it in detail by

c-ooderiving appropua‘ae equations.= - e

SRR L ,7,,,0R ._._____=__'_ .

Q. 4(b) “Calculate the Structure factor for NaCl crystal, -

Q.5(a) How room temperature Hall effect differs from integral quantum Hall
effect explain with proper diagrams and equations.

Q.5(b)  Deriving equations showing ~the coupling between fransverse
electlomagnetm waves and transverse optical phonons.obtain LST

- - relation. - B
‘OR
Q.5(b) What is superconductivity 7 Discuss in detail high temperature
superconductors.

0.6{(a)  Classify different types of liguid crystals and discuss effect of magnetic
field on liquid crystals.
Q.6(b)  Explain applications of amorphous semiconductors for switching and
Xerography.
OR

Q.6(b) Whatare Fullerenes 7 Explain different properties of fullerenes.
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