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CourseObjectives

 Toenhancestudent’sknowledgeoftheoreticalandmoderntechnologicalaspectsinphysics
andtointroducefundamentalsofphysicsrelevanttoengineeringapplications

 Tointroduceadvancesintechnologyforengineeringapplications

CourseOutcomes
Bytheendofthecourse,studentwillbeableto:

1 Findthedifferentmagneticandsuperconductingmaterialstoenhancetheperformanceof
machines.

2 Identifyand improve the dielectric materials forinsulating,mechanicaland communication
applications

3 Synthesizeandcharacterizenanophasematerialsforindustrialapplications.

4 Understandthebasiccrystallinestructureanditsrelationtothepropertiesofthematerials.

5 Designvarioussemiconductordevicesforengineeringapplications.

SYLLABUS

UNIT–I 12
periods

Magneticmaterials:Definitionofmagneticpermeability,magnetizationandmagneticsusceptibility,
originofmagneticmoment,classificationofmagneticmaterials,propertiesofdiamagneticand
paramagnetic materials, ferromagnetic materials - hysteresis curve , domain theory of
ferromagnetism,softand hard ferromagnetic materials,anti-ferromagnetic and ferrimagnetic
materials,ferritesanditsapplications

ModernEngineeringphysics S.LGuptaandSanjeevGupta,DhanpatRaipublications

Superconductivity:Introduction,propertiesofsuperconductors,effectoftemperatureandmagnetic
field,Meissnereffect,fluxquantization,type–Iandtype–IIsuperconductors,hightemperature
superconductors,applicationsofsuperconductors,BCStheory(qualitative)

Atextbookofengineeringphysics-M.N.Avadhanulu&P.G.Kshirasagar,S.ChandPublication

UNIT–II 10
periods

Dielectric materials:Definition ofelectric dipole moment,dielectric polarization and dielectric
constant,types of polarization – electronic,ionic and orientalpolarization,expression for
polarisability,internalfields in solids,Classius – Mossottiequation,frequencydependence of
electronicpolarization,propertiesofferroelectricmaterialsandtheirapplications

ModernEngineeringphysics S.LGuptaandSanjeevGupta,DhanpatRaipublications



UNIT–III 10
periods

Nanophase materials:Introduction to nanophase materials,properties ofnanophase materials,
synthesisofnanophasematerials–chemicalvapourdeposition,sol-gelmethod,mechanicalattrition
method,applicationsofnanophasematerials

ModernEngineeringphysics S.LGuptaandSanjeevGupta,DhanpatRaipublications

Techniquesforcharacterizationofmaterials:Principlesofx-rayflorescence– X-rayDiffraction–

Electronmicroscopy(SEM andTEM).

EngineeringPhysics--A.Marikani,PHILearningPrivateLimited

UNIT–IV 10
periods

Crystalstructure:Introduction,fundamentaltermsofcrystallography–spacelattice,,crystallattice,

unitcell,planes,sevencrystalsystems–Braviaslattices,cubiclattices,crystaldirectionsandplanes,

Millerindices,interplanarspacingandinteratomicdistance,somesimplecrystalstructures,body-

centeredcubiccrystals,face-centeredcubiccrystals

ModernEngineeringphysics S.LGuptaandSanjeevGupta,DhanpatRaipublications

UNIT–V 12periods

SemiconductorPhysics:Intrinsicandextrinsicsemiconductors,Fermilevel,carrierconcentrationin
intrinsicsemiconductor,continuityequation,directandindirectbandgapsemiconductors.Lorentz
force,HallEffectanditsapplications.

Physicsofsemiconductordevices:opencircuitedp-njunctiondiode,energydiagram ofp-ndiode,
workingofadiode,volt-amperecharacteristicsofp-njunction,diodeasarectifier,lightemittingdiode
(LED),liquidcrystaldisplay(LCD),photodiode

ModernEngineeringphysics S.LGuptaandSanjeevGupta,DhanpatRaipublications
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