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S N SARDAR PATEL UNIVERSITY
© % KLSe Materirls Science " Scmestor Examination
_ S Tuesday, Date 04-12-2012
tTne T Tme: 02230 poe. to 05:30 pom. Maximum Marks: 70
- -Smject FSOSCMTS03: Optical, Magretic and Dielectric Properties of Materials

Note: Figures ou the RIGHT indicate maximum marks for the question.
()

3.1 All the guestions are conipulsory.
- Angwer the Tollowing questions by showing your ¢orrect choiee against eavh one.
i) Visible spectrum of electromagnetic radiation has the energy betwcen
(a}1.8eVie ile¥ (1) 3.1eVioB.leV
(i 12eVieiteV (d) 1LBEeYioBieV
-{iii The refractive index is which fmction of the relative permittivity £, measured at
optical frequencies? .
(aY square root (b} cube oot (¢) cube  (d) square
(ili) The polarization in a dielsctric is
"{a) the free charge per unit arca of the dieleetrie.
(b} the free charge per unit volums of the dielectrie,
© {g) the bourd charge per unit arez of the dielcetric.
{d) the bound charge per unit volume of the dielecinic.
{iv) Pyroeleciricity is only found in sentro-symmedric crystals,
fa) true {b) fals=
(v) The magnetic dipole moment of a body is meazured in units of
apAam='  (MAm® @wWbm~: (@) Wbm?®
(vi) The magnetic flux density, B, magnetic field intensity,H and inlensity of magmet]
M are related by the equation
@ B= ) M= HHB)  {H=p(M+B)  (d) H=p,(M-B)
{vii) A picee of magnetic materiel has a get magnetic moment when no field is applied,
it st therefore be ferromagnetic.
(n) e  (b) falss .
- {viil) Within each magnetic domain in a ferromagnet all the atomic magnetic moments e
{a) antiparallsl * {b) demagnetized (¢} parsllc] () rendom

zatiom,

- (2 Atternpt any SEVEN of the foilowings: {14)

(a) Differsnliate between transparcat and translucent materials.
{b) Why diarnond i3 transparent and gold is yellow 10 visibie radiation?
. {¢} Stale and write mathematizal form of Coulomb’s law.
{1) Diefine ‘vielectric strength” and “dielectric lass’,
{&) What arc pyroelsctric matetials and how do they differ from plezoelectrics?
‘(0 Drfine magnetization, M and magnetic susceptibility, 7 and wite their dimensions.
(g} Write a few applications of magnetic maleriais.
(b} State Hund's nale.

() Mame the two soutes of magaetic fnomenis for electrons and define Bolr magneton.
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3.3 (a} Brplain different phenomena that oocur &5 4 regutt of interaction of visthle radiation

' with matter. Show that Ip=1, +1g +i. . (%)
{b) Explafn shsorption of visible radiatiun by ronma1ais and comment on the vole of
energy bandpap in absorption of visible radiation by semiconductors. ' {9}
(OR) :
{b) Explain transmission of visible radiation for nonenetals and show that
Ir=lo(3-8) %e F* .

0.4 {a) With suitable diagram explain mechanism of polarization of a dielectric material
and obtain dimensions of polarizability in terms of permittivity, € (6)
(b} 4 parsliel plate capacitor bas an arca of 5.45 x 10 “ m” andl plate separm-nn of -
1210 m across which s potenttal of 19 volt i3 apphad If a material having dielechic
cohstant-of 6.0 is placed between the plaies, zaiculate the capacitance and magxulud::
of charge stored on each plate.
- Pemaittivity of vacuom, £, is 8.854 x 1012 Fan? - (@)

{0R]
{b) Explain piczoclectric and its eonverse effect, With example, comment on piezoelectric

behaviour in plastics.

Q.5 {a} How can & materiel be magnetized? Classify magnetic maleriala in differant growps

- dnd differentiate between paramagnetic and diamagnatic materials. - (&)
() Based on ibe relationship between magnetic moment and angular mumennun
derive equations for arbital and spin magnetic moments. .(0)
(OR)

(b} What are ferrimagnetic materials? Comment on the sifeet of temperature on magaetic
bebavior of materals and define Curie tempsrature, Te.

Q.6 (a) Using niysteresis lpop explain magnelization snd demagneﬁzatinh ol fermmagnetic/

ferrimagnetic matsrals. (6)
{b) Sketei hysteresis loop and expiain in bref sbout soft magnetic materials and also
give examples of the sams, . (8)
(UR)

{b}Sketch hysteresis loop for kard magnetic matenals a.nv.‘- with Example differcntiate
hetweei conventional and high encrgy hard magnetic materials, :
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