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(ESE)

Total

SEMESTER-I

1 PartI-Tamil 3 6 25 75 100

2 PartII-English 3 6 25 75 100

3 Core IProperties
ofMatter

4 5 25 75 100

4 Core II Thermal
Physics

4 5 25 75 100

5 Allied
MathematicsI

4 5 25 75 100

6 Valueeducation 3 3 25 75 100

Total 21 30 600



SEMESTERII

7 PartITamil 3 6 25 75 100

8 PartIIEnglish 3 6 25 75 100

9 CoreIIIElectricity
and
Electromagnetism

4 6 25 75 100

10 CorePracticalI 4 5 25 75 100

11 Allied
MathematicsII

4 5 25 75 100

12 Environmental
Studies

2 2 25 75 100

Total 20 30 600

SEMESTERIII

13 PartITamil 3 6 25 75 100

14 PartIIEnglish 3 6 25 75 100

15 Core IV Optics
andspectroscopy

4 5 25 75 100

16 Allied chemistry
paper

4 5 25 75 100



17 Elective paper I
Solidstatephysics

3 4 25 75 100

18 SBEI 2 2 25 75 100

19 ONMEI 2 2 25 75 100

Total 21 30 700

20 PartITamil 3 6 25 75 100

21 PartIIEnglish 3 6 25 75 100

22 Core V
Mathematical
physics

4 4 25 75 100

23 CorePracticalII 4 4 25 75 100

24 AlliedPractical 4 4 25 75 100

25 Elective-II Energy
physics

3 3 25 75 100

26 Skill based
ElectivecoursesII

2 2

27 ONMEII 2 2 25 75 100

Total 25 30 800



28 Core VI
ElectronicsI

4 5 25 75 100

29 CoreVIIClassical
Mechanics

4 5 25 75 100

30 CoreVIIIQuantum
Physics

4 5 25 75 100

31 Core IX-Fiber
optics

4 5 25 75 100

32 Core X Laser
Physics

4 5 25 75 100

33 Elective-III-Medical
Physics

3 3 25 75 100

34 SBEIII 2 2 25 75 100

Total 25 30 700

35 Core XI Digital
Electronics

4 5 25 75 100

36 Core XIINuclear
Physics

4 5 25 75 100

37 Core XIIIAtomic 4 5 25 75 100



Physics

38 Core PracticalIII
(NonElectronics)

4 5 25 75 100

39 Core PracticalIV
(Electronics)

4 5 25 75 100

40 Elective IV
Astrophysics

3 3 25 75 100

41 SBEIV 2 2 25 75 100

42 Extenssion
Activity

- 2 25 75 100

Total 28 30 800

TotalCredits 140 4200

EVALUATIONSCHEME

INTERNAL

THEORY:Test:20Marks

(Threetheorytestsshouldbeconductedandaverageofbesttwoshouldbetakeninto
account)

Seminar–Assignment–Attendance–5Marks

Total:25Marks

Practical:Test–10Marks

(ThreePracticaltestsshouldbeconductedandaverageofbesttwoshouldbetakenin



toaccount)

ObservationNotebook:10Marks

AttendanceandPerformanceinthelaboratory–5Marks

Total–25Marks

EXTERNAL

TheoryQuestionPattern

Section–A

(Answeranytenoutof16questions(openchoice)eachquestionscarriestwomarks)

(10X2=20marks)

Section–B

(Answerany5outof8questions,eachquestionscarriesfivemarks)(5X5=25marks)

(openchoice)

Section–C

Answerallthethreequestions,eachquestionscarriestenmarks)(3X10=30)either

(a)or(b)typequestions)

ExternalPractical–75

Theory -25+75

Practical-25+75



SEMESTER–I

BPH12 PROPERTIESOFMATTER 5Hours/4Credits

Objectives:

1.Torefreshtheknowledgeofundergraduatestudentsonfundamentalproperties

ofmatter.

2.Conceptualunderstandingofgravitation,elasticity,viscosityanddiffusion.

3.Determinationofvariousphysicalquantitiesrelatedtomatter.

4.Studentswillbeabletoapplytheoreticalconceptstosolvenumericaland

practicalbasedproblems.

Unit–I

Accelerationduetogravity

Accelerationduetogravity–Thesimplependulum-Borda’s pendulum Compound

Pendulum –InterchangeabilityoftheCentreofsuspensionandoscillation–Centreof

Percussion–otherpoints.Variationofthevalueofgatsea-Localandtemporal

changesinthevalueofg.

UnitII

Gravitation

Historical–Kepler’slaws-Noteon Newton’sdeductionsfrom Kepler’slaws-Newton’s

LawofGravitation–Determinationofthegravitationalconstant–DensityoftheEarth-

Qualities ofGravitation-LawofGravitation andtheoryofrelativity–Gravitationalfield-

Intensityofthefield–Gravitationalpotential–Potentialenergy–Gravitationalpotential

atapoint distantrfrom abodyofmass–m- Velocityofescape– Equipotential

Surface-PotentialatapointoutsideandinsideaSphericalShell.Gravitationalfield

insideasphericalshellorahollowsphere–Potentialandfieldintensityduetoasolid

sphereatapoint(i)insidethesphere(ii)outsidethesphere.



UnitIII

Elasticity

Introductory-Stressandstrain–Hook’slaw-Threetypesofelasticity–Equivalenceof

asheartoacompressionandanextensionatrightanglestoeachother-Shearing

stressequivalenttoanequallineartensilestressandanequalcompressionstressat

rightanglestoeachother-Workdoneinunitvolumeinastrain-Deformationofacube-

Bulk Modulus-Modulus rigidityYoung’s Modulus-Relation connecting the elastic

constant– Poisson’sratio– DeterminationofYoung’smodulus-Determinationof

Poisson’sratioforrubber.

UnitIV

FlowofLiquids–Viscosity

Rateofflowofliquid–linesandtubesofflow-energyoftheliquid–Bernoulli’stheorem

anditsimportantapplicationsofBernoulli’sequation-Viscosity–Coefficientofviscosity

–Fugitiveelasticity–CriticalVelocity–Poiseuille’sequationforflowofliquidthrougha

tube–Experimentaldeterminationofaliquid-poiseulli’smethod–motioninaviscous

medium-Determinationofacoefficientofaviscosityofaliquid–Stoke’s Method–

RotationViscometer–VariationofviscosityofaliquidwithtemperatureComparisonof

viscosities–OstwaldViscometer.Determinationofviscosityofgases.

UnitV

DiffusionandOsmosis

Diffusion – Fick’s law – relation between time ofdiffusion and length ofcolumn.

Experimentalmeasurementofdiffusivity–Graham’slawfordiffusionofgases–Effusion

– TranspirationandTransfusionandOsmoticpressure– LawsofOsmoticPressure

Kinetictheoryofsolutions–OsmosisandVaporpressureofasolution–Osmosisand

boilingpointofasolution.Osmosisandfreezingpointofasolution.

Booksforstudy

1.ElementsofPropertiesofMatterD.S.Mathur



UnitI –Chapter– VI

UnitII–Chapter–VII

UnitIII–Chapter–VIII

UnitIV –Chapter–XII

UnitV – Chapter–XIII

BooksforReference:

1.Mechanics–Prof.D.SMathur.Revisedby:Dr.P.S.Hemne.S.ChandandCo.

NewDelhi.Fistedition1981,Reprint2015

2.Propertiesofmatter–BrijLalandSubramanyam.Eurasiapublishinghouse

(pvt.)LTD.NewDelhi.SixthEdition1991.

SEMESTER–I

BPH11 THERMALPHYSICS 5Hours/4Credits



Objectives:

1.Thiscourseaimstostudytheresponseofgases,liquidsandsolidstoheatboth

atthemacroscopicandatthemicroscopelevel.

2.Theywilllearnbasicconceptsofheatconductionandfamouslawsof

thermodynamics.

3.Lowtemperaturephysicsandsuperconductivitywillbeintroducedtothem.

4.Studentswillbeabletoapplytheroreticalconceptsinperformingthermal

conductivityexperiments.

Unit1

Calorimetry

Cv andCpofagasMeyer’srelationexperimentaldeterminationofCV byexpand

method–specificheatofgasbyCalenderBarn’smethod.

Unit–II

Transmissionofheatconduction

ConductionCo-efficientofthermalconductivity-cylindricalflowofheat–Kofrubber-K

ofbadconductor– Lee’sdiscmethod.Blankbody– Stefan’slaw – Experimental

determinationsofStefan’sconstant–MathematicalderivationofStefan’sconstant–

Solarconstanttemperatureofthesun–solarspectrum

Unit-III

KinetictheoryofGases

Derivationofidealgasequation-degreesoffreedom-Maxwell’slaw ofequi-partition

energy-Ratioofspecificheatcapacities-Maxwell’sLaw ofdistributionofmolecular

velocities-Experimentalverification-Mean free path – Transportphenomena –

DiffusionviscosityandThermalconductionofgases.



UnitIV

LowtemperaturePhysics

Joule Kelvin effect – Simple theory of porous plug experimental adiabatic

demagnetization–Curie’sLaw–Giauque’smethod-Superconductivity

UnitV

Thermodynamics

Ilaw ofthermodynamics–gasequationduringanadiabaticprocessdeterminedby

clementandDesorme’smethod.

IILawofthermodynamicsandentropy–Changeofentropyinreversibleandirreversible

process-Maxwell’sthermodynamicalrelations-ApplicationtoJouleKelvineffect–

ClaudiusClaperyronequation.

Booksforstudy

1.HeatandThermodynamics–D.S.Mathur,SultanChand&Sons–Tb,2014

Booksforreference

1.ThermalPhysics–A.B.GuptaandH.P.Roy-BooksandAlliedPVTLtd,3rdRevised

editionedition

2.HeatandThermodynamics–BrijlalandDr.N.subrahmanyam,P.S.Hemne.

S.ChandandCo.NewDelhi.FirstEdition1968.Reprint2015

3.Thermalphysics– S.C Garg,TataMcgraw HillEducationPrivateLimited,1st,

2007



SEMESTERII

BPH21 ELECTRICITYANDMAGNIETISM 6Hours/4Credits

Objectives:

1.To givethestudentsa firm understanding ofthebasicsofElectricityand

Magnetism.

2.Todessimatetheknowledgeonvariouscurrentlawsandmagneticlaws.

3.TointroducetothestudentstheapplicationofElectricityandMagnetism and

firm theirunderstandingonalternatingcurrents

4.Studentswillbecapbletoapplytheirknowledgeinperformingelectricityand

magnetism basedexperimentshavefirm baseintheory.

UNITI

Electrostatics

Electricfieldandflux–gausslaw–applicationofgausslaw–fieldduetoacharged

sphere–coulomb’stheorem –mechanicalforceonthesurfaceofchargedconductor.

Electricalpotential– equipotentialsurface– relationbetweenfieldandpotential–

electricpotentialenergy.Capacityofaparallelplatecapacitor–spherical,cylindrical

andparallelplatecapacitors–typesofcondensers–energystoredinacapacitor.



UNITII

Currentelectricity

Current–currentdensity–expressionforcurrentdensity–kirchoff’slaws–Wheat

stone’snetwork–CareyFoster’sbridge–Determinationofresistivityandtemperature

coefficientofresistance–potentiometer:principle–calibrationofammeter,voltmeter.

UNITIII

Magneticfieldsofelectriccurrent

Magneticfield–flux–Biot-Savartlaw–magneticinductionduetostraightconductor–

forceonacurrentelement– torqueoncurrentloop– ampere’slaw – Maxwell’s

equations–magneticinductionduetocircularloop–solenoidandtoroidmovingcoil

galvanometer’sdead beatand ballistic.Propertiesofmagneticmaterial:thethree

magneticvectors–dia–para–ferromagnetism.

UNITIV

Electromagneticinduction

Law ofelectromagneticinduction– Maxwellequationselfandmutualinduction–

determinationofLbyRayleigh’smethods–determinationofM coefficientofcoupling

–Eddycurrent–uses.

UNITV

Alternatingcurrents

ACcircuitsRC,RLseries,parallel–powerofanaccircuit–Qfactor–Bridges–Owen

–Anderson’sMaxwellbridges.

Booksforstudy

1.Basicelectrical,electronicandcomputerengineering–R.Muthusubramaniam,s.

Salivahanan,K.A.Muraleedharan.,1994

Booksforreferences

1.ElectricityandMagnetism –D.Chattopadhyay&P.C.Rakshit–NewCentralBook

AgencyPvt.Ltd.,2015



IB.SC.PHYSICS



SEMESTERII

COREPRACTICAL-I 5Hours/4Credits

AnyTwelve

Objective:ItisaimedatexposingtheundergraduatestudentsofthePhysics

departmenttothetechniquesofhandlingequipments,makingerrorfreemeasurements

anderroranalysis

1.Estimationoferrors
2.Young’smodulus–Uniform bendingpinandmicroscopemethod

3.Young’smodulus–NonUniform bendingpinandmicroscopemethod.

4.Young’smodulus–Uniform bendingopticallevermethod.

5.Young’smodulus–NonUniform bendingopticallevermethod.

6.CompoundPendulum –gandk.

7.Spectrometer–Dispersivepowerofprism .

8.Spectrometer–Gratingminimum deviation.

9.Potentiometer–Lowrangevoltmetercalibration.

10.Potentiometer–Lowrangeammetercalibration.

11.Sonometer–Lawsverification.

12.Sonometer–Frequencyofthetuningfork.

13.Melde’sExperiment.

14.Determinationofcoefficientofviscosity–Stoke’smethod.

15.Potentiometer-resistivity&comparisionofresistance.

16.Potentiometer–Ammetercalibration.

17.Potentiometer–EMF.

18.Newton’slawofcooling.

19.TensionalOscillation-n,l



20.Thermalconductivityofrubber.

SUGGESTEDBOOKS

1.C.COuseph,G.Rangarajan-ATextBookofPracticalPhysics-S.Viswanathan

Publisher-PartI(1990).

2.C.C Ouseph,C.Rangarajan,R.Balakrishnan-A TextBookofPracticalPhysics-

S.ViswanathanPublisher-PartII(1996)

3.S.LGuptaandV.Kumar-PracticalPhysics-PragatiPrakashan–25th,Edition(2002)

SEMESTERIII

BPH31 OPTICSANDSPECTROSCOPY 5Hours/4Credits

Objectives:

1.Toexposethestudentstothefundamentalsoflightopticsandrelated

phenomenas.

2. Deepknowledgeinphysicalandclassicaloptics.

3.Conceptofpolarizationanditsapplicationsisintroduced.

4.Basicconceptsofmolecularspectroscopyisknown.

UnitI

Geometricaloptics

Lens-refractionthroughlenses-Aberration-chromaticaberration-sphericalaberration-

minimizationofaberrations-comaastigmatism.Ramsdenseyepiece-Huygenseyepiece-



oilimmersion objective-dispersion-dispersion through a prism-Cauchy’s dispersion

formula-Theoryofrainbows–primaryandsecondaryrainbow.

UnitII

Photographiccamera-depthoffocus-fnumbershutterspeed-jphotographicfilm-

photographicprocess.Coloursofthinfilm-AirWedge–determinationofdiameterof

thinwire-Newton’srings– determinationofrefractiveindexforliquid-Michelson’s

interferometer–determinationofλanddλ–uses.

UnitIII

Diffraction

FresnelandFraunhoferclassesofdiffraction–Frenel’sexplanationfortherectilinear

propagationoflightzoneplate-Frenel’sdiffractionatastraightedge– Theoryof

diffractiongrating-determinationofwavelength–dispersiveandRayleigh’scriterionfor

resolvingpowerofgrating–comparisonbetweenprism andgratingspectra.

UnitIV

Polarisation

DoublerefractionHuygen’sexplanation–production,detectionandanalysisofplane,

circularlyandellipticallypolarizedlight–quarterandhalfwaveplates-opticalrotation–

Biot’slaw–Laurenthalfshadepolarimeter–Frenel’stheoryofopticalrotation.

UnitV

Spectroscopy

Classificationofline,bandandcontinuousspectra-Infraredspectroscopy-application

RamaneffectexperimentalsetupcharacteristicsofRamanlines–basisconceptsof

resonancespectroscopy.

Booksforstudy:

1.OpticsandSpectroscopy–BrijLalandSubramanian

BooksforReference:

1.OpticalfibreCommunicationsprinciplesandpractices-johnSenior,PHI1984

2.Fundamentaloffoberoptics in telecommunications and sensorsystems.

B.P.Pal,WileyEastern,1992.





SEMESTERIV

BPH41 MATHEMATICALPHYSICS 5Hours/4Credits

Objectives:

1.Clearunderstandingofvectoranalysis,matricesandproblemsrelatedtothem.

2.Infiniteseriesandtheirconvergencearelearnt.

3.ComplexvariablesofvariousPhysicsproblemsareunderstoodalso,Fourier

seriesandintegralsareintroduced.

4.Tointroducetheundergraduatestudentswithvariousmathematicalconcepts

andtoolstosolvenumericalproblemsofphysics.

UnitI

Vectors

Gradientofascalarfield-line,surfaceandvolumeIntegrals–Divergenceofvector

function-Curlofavectorfunctionanditsphysicalsignificance-Gaussdivergence

theorem –Stoke’stheorem –Green’stheorem.



UnitII

Matrices

Algebraicoperationonmatices-transposeofamatrix–theconjugateofmatrix–the

conjugatetransposeofamatrix-symmetricandanti-symmetricmatrix-hermitionand

skew-hermitionmatrix-determinantofmatrix–co-factorofadeterminant-minorsofa

matrix-singularandnon-singularmatrix–adjointmatrix–invertiblematrix-inverseof

amatrix-orthogonalmatrix–unitarymatrix.

UnitIII

Fourierseries

Fourierseries-Changeofintervalform –complexform ofFourierseries-Fourierseries

ofafunctionf(x)-Fourierseriesininterval– UsesofFourierseries– Physical

examplesofFourierseries-propertiesofFourierseries.

UnitIV

BetaandGammaFunction

Definition – SymmetrypropertyofBetafunction – Evaluation ofBetafunction –

TransformationofBetafunction–EvaluationandtransformationofGammafunction–

relationbetweenBetaandGammafunction.

UnitV

Differentialequation

PartialDifferentialequation

Booksforstudy:

1.MathematicalPhysics– Sathyaprakash,SultanChandandSons,New Delhi.First

Edition

1985-86,Reprint-2013.

2.MathematicalPhysics–B.D.Gupta,VikasPublishinghousePVTLtd.FourthEdition.



Booksforreference:

1.MathematicalPhysics–H.K.Dass,Dr.RamaVerma.S.ChandandCo.NewDelhi.

First

Edition1997.Reprint2014.

SEMESTERIII

ANCILLARYPHYSICS

UPHA33MECHANICS,PROPERTIESOFMATTER,ELECTRICITY,ELECTRONICSAND

MODERNPHYSICS 5Hours/4Credits

Objective:Toimpartpreliminaryknowledgeonbasicconceptsofphysicstochemistry
andmathematicstudentstomakethem understandthefundamentalsofcorephysics.

UnitI

Force,work,powerandenergy

Forcesinnature–centralforce-gravitationalandelectromagnetic-conservativeandnon-

conservativeforces-examples-nuclearforce-friction-angleoffriction– motionof

bodiesalonganinclinedplane–workdonebyaforce-workdonebyainclinedplane-

workdonebyavaryingforce-expressionforkineticenergy-expressionforpotential

energy-power.

Rotationalmotion

Angularvelocity-normalacceleration(Noderivation)centrifugalandcentripetalforces-

torque and angularacceleration -work and powerin rotationalmotion-angular

momentum-K.E.ofrotation–momentofinertia-Lawsofparallelandperpendicular

axestheorems–M.I.ofacircularring.CircularDisc,solidspheres,Hollowspheresand

Cylinder.



UnitII

Gravitation

Kepler’sLawofplanetarymotion–lawofgravitation-Boy’sMethod–determinationofg

-compoundpendulum-expressionforperiodexperimenttofindg-variationofgwith

latitude,attitudeanddepth-artificialsatellites.

UnitIII

Electrostatics

Gausslaw (noproof)-applicationfieldduetoachargedsphereandaninfiniteplane

sheet–fieldnearachargeconductingcylindercoulomb’stheorem –electricpotential

capacitors-expressionforofparallelplate.

UnitIV

Electronics

Junctiondiodes-forwardandreversebias–diodecharacteristics-typesofdiodes-LED

andZenerdiode-bridgerectifierusingjunctionsdiodes-filter-basicgates-Universal

gates-Demorgan’stheorem.

UnitV

Photoelectricity

Lawsofphotoelectricity,Einstein’sequationphotocellsandtheiruses,photoemissive,

photoconductiveandphotovoltaiccells– solarcells-photodetectors– fibreoptics-

lightpropagationinfibers-fiberopticcommunicationsystems.

Reference:

1. Mechanics–Prof.D.SMathur.Revisedby:Dr.P.S.Hemne.S.ChandandCo.

NewDelhi.Fistedition1981,Reprint2015.

2.Propertiesofmatter–BrijLalandSubramanyam.Eurasiapublishinghouse

(pvt.)LTD.NewDelhi.SixthEdition1991SolidStateElectronics-B.L.Theraja



3.ElectricityandMagnetism –D.Chattopadhyay&P.C.Rakshit–NewCentralBook

AgencyPvt.Ltd.,2015

4.AncillaryPhysics-M.Palinappan,LMNPublication,1993.

5.UniversityPhysicswithModernPhysics-SearszemanskyandGround,13th

edition,2013.

6.ModernPhysics-R.Murugesan, S.ChandPublishing,2011.

7.OpticsandSpectroscopy-R.Murugesan,S.ChandPublishing,1997.



SEMESTERV

BPH51 ELECTRONICS1 5Hours/4Credits

Objectives:

1. ItisaimedatexposingtheundergraduatestudentsofthePhysicsdepartment

tothefundamentalsofanaloganddigitalelectronics.

2.Theywilllearnbasicsofsemiconductors

3. Familiarisethem withtheconceptsofamplifiers,oscillatorsandOPAMPS

4.Thevarioustopicshavebeenselectedtoaugmenttheelectronicsexperiment

theywillbedoingintheirpracticalsessions

UnitI

BandStructuresofSemiconductor

Bandstructures-carrierenergydistribution–carrierconcentrationinanintrinsiccrystal.



Donarandacceptorimpurities– Fermilevelcontinuityequation– theoryofTunnel

diode–AvalancheandZenerBreakdown–ZenerDiode.Photodiode.

UnitII

Two portnetwork analysis –h -parameter– transistors – inputand output

characteristics–loadline–quiescent point–fixedbias–universaldividerbias–

Emitterfeedbackbias-Amplifiers–C.E.amplifiers-C.E.Amplifiers-classAandclassB-

pushpullamplifiers-frequencyresponseofamplifiers.

UnitIII

Oscillators

Feedback – types offeedback – advantage ofnegative feedback – Barkhausan

criterion-Hartley,colpittandphaseshiftoscillators–Mulltivibratorsusingtransistors.

UnitIV

Modulationanddetection

Amplitudemodulation-percentageofmodulationAM spectrum –AM modulatingcircuits

-filteringofAM signals-suppressedcomponentsenvelopedetector-singlesideband

transmission-methods of amplitude modulation-frequency modulation(qualitative)-

digitalmodulation(qualitative)-aM detectors.

UnitV

Op-ampcharacteristics–Expressionforgain(invertingmodeonly)–applicationas

adder,subtractor,integratoranddifferentiator–analogcomputer.



Booksforstudy:

1.Electronicdevicesandcircuits–S.Salivahana,N.SureshkumarandVillaRaj,

McGrawHillPublishingco.Ltd.,NewDelhi1998.

2.PrinciplesofElectronics-V.K.MehtaS.ChandandCo.NewDelhi.2014.

Booksforreferences:

1.TextbookofappliedElectronics–R.S.Sedha,Edition,2.Publisher,S.ChandLimited,

2008.

2.ElectronicsPrinciples-8th Edition,By AlbertMalvinoandDavidBates ,Copyright:

2016 .

3.BasicElectronicsforScientistandEngineersJ.J.Brophy–TMH,2007

4.BasicElectronics–A.UbaldRajandG.JoseRobin.IndiraPublications,

Marthandam.FirstEdition2014

5.Basicelectricalandelectronicsengineering–R.MuthusubramanianandS.

Salivahanan.McGrawHilleducation,NewDelhi.2015.

5.ElectronicsFundamentalsandApplications– MillmanandHalkias,McGraw-Hill,

1976. 

6. Transistors circuit approximations – Malvino. TMH, A.P.

Publisher: TMH 1980Edition: 

7.Elements ofSolid State Electronics – Ambrose and VincentDevaraj,Mera

publications-1993. 

SEMESTERV



BPH52 CLASSICALANDSTASTICALMECHANICS 5Hours/4Credits

Objectives:

1.Todevelopfamiliaritywiththephysicalconceptsofclassicalmechanics

2.Facilitywiththemathematicalmethodsofclassicalmechanics.

3.Tointroducestatisticalmechanicstothem.

4.Todevelopskillsinformulatingandsolvingphysicsproblems.

UnitI

DAlembert’sprincipleandLagrange’sequation

Mechanicsofsystem ofparticles–contraints–D’Alembert’sprincipleandLangrange’s

equations– velocitydependentpotentialanddissipationfunctions– applicationof

Lagrange’sformulation.

UnitII

VariationalprinciplesandLagrange’sequations:

Hamiltonian’sprinciple–sometechniquesofthecalculusofvariations–derivationof

lagrange’sequationHamiltonian’sprinciple–extensionofHamilton’sprinciplestonon

holonamicsystems.Advantagesofthevariationalprinciplesformulation-conservation

theorem –symmetryproperties.

UnitIII

Thetwo-bodycentralforceproblem

TheKeplerproblems–detectionofKepler’slaw(I,II,IIIlaw)–centerofmass–motion

ofthecenterofmassofasystem ofparticle–twobodyproblem andthereducedmass.

–Kineticenergyofasystem ofaparticle.



UnitIV

StatisticalPhysics

Equilibrium ofdistributionandpartitionfunction–molecularenergiesinanidealgas-

equipartitiontheorem –EinsteinandDebye’stheoryofspecificheatcapacity–thermal

propertiesofnon-metals(noderivations)andmetals.

UnitV

Classicalandquantum statistics

Phasespace–probabilityofdistribution–Maxwell’sBoltzmann’sstatistics–Bose

Einstein statistics– Planck’sradiation – FermiDiracstatistics– Fermienergy–

electrongasinmetals.

Booksforstudy

Unit-I DAlambert’sprincipleandLagrange’sEquation

Classicalmechanics-Gupta,Kumar,Sharma

Classicalmechanics-G.Aruldhas

Unit-IIVariationalprincipleandLagrange’sEquation

Classicalmechanics-H.Goldstein

Classicalmechanics-N.CRana&PSJog

Unit-IIITwo-bodycentralforceproblem

ClassicalMechanics-H.Goldstein

Unit-IV&Unit-V Statisticalphysics & Classicalandquantum statistics

Statisticalmechanics–B.B.Laud

BooksforStudy:

1.ClassicalMechanics-H.Goldstein,Narusapublisher,newdelhi.SecondEdition.2001.

2.StatisticalMechanics–GuptaandKumar.Pragatiprakashanm Meerut.2009



Booksforreferences:

1.Thermodynamics,KinetictheoryofStatisticalthermodynamics–E.W.Searsand

G.L.Salinger–EditionIII,NarosaPublishingHouse,2013

2.Classicalmechanics,Rana,Jog,McgrawHigherEd,1stEdition,20

SEMESTERV

BPH53 QUANTUM PHYSICS 5Hours/4Credits

Objectives:

1.TomakethestudentsunderstandthebasicconceptsofQuantum Mechanics.

2.Tomakethem understandfailureofclassicalandevolutionofquantum physics.

3.Tointroducethewavemechanics,eigenfunctionsandeigenvaluesandproblems

basedonthat.

4.KnowthoroughlytheapplicationsofQuantum Mechanics.

UnitI

Originofthequantum mechanics

Limitationsofclassicalphysics–Planck’quantum hypothesis– Quantum theoryof

specificheat–BohrModelofhydrogenatom –existenceofstationarystates-Wilson

Somerfieldquantizationrule-ellipticorbitsofhydrogenatom-therigidrotator–particle

inthebox-thecorrespondenceprinciple–ThesternGerlachexperiment–inadequacy

ofquantum theory.

UnitII



Wavemechanicalconcepts

Wavenatureofparticles–theuncertaintyprinciple-theofsuperposition–wavepacket-

timedependentschrodingerequations–interpretationofwavefunctions–Ehrenfest’s

theorem –timeindependentschrodingerequation.

UnitIII

Generalformalism ofquantum mechanics

Linearvectorspace–linearoperator–Eigenfunctionsandeigenvalues–Hermitian

operator- postulates of quantum mechanics- simultaneous measurability of

observables-generaluncertaintyrelation–Dirac’snotation–equationsofmotion–

momentum representation.

UnitIV

Onedimensionalenergyeigenvalueproblems

Squarewellpotentialwithrigidwalls-squarewellpotentialwithfinitewalls-kronig

penneysquarewellperiodicpotential–linearharmonicoscillator-Schrodingermethod

–linearharmonicoscillator–operatormethod–freeparticle.

UnitV

Three-dimensionalenergyeigenvalueproblems

Particlemovinginsphericallysymmetricpotential–system oftwointeractingparticles-

Rigidrotator– hydrogenatom – hydrogenise orbital’s– thefreeparticle– three

dimensionalsquarewellpotential–thedeuteron.

Booksforstudy:

1.Quantum mechanics–G.Aruldhassecondedition–PHIlearningprivateltd.New

Delhi,2009.

2.ModrenPhysics–Richmaire,Kennardandcooper,McgrawHill ,2015



CHAPTERSTAKENFROM

Quantum mechanics–G.Aruldhassecondedition–PHIlearningprivateltd.New

Delhi,2009.̀

UnitI –Chapter– I

UnitII–Chapter–II

UnitIII–Chapter–III

UnitIV –Chapter–IV

UnitV – Chapter–V

Booksforreference:

1.Quantum Mechanics–S.L.KakaniandH.M.Chandalia.S.ChandandCo.New

Delhi.2007.

2.Quantum mechanics–LeonardISchiff–3rdedition.TATA McGrawHills,4THEdition,

2014.

3.Quantum Mechanics-A.UbaldRajandG.JoseRobin.IndiraPublications,

Marthandam.FirstEdition2014

4.Quantum Mechanics–P.M.MathewsandK.Venkatesan.McGrawHillEducation

Pvt,NewDelhi.2013.

5.Introductiontoquantum mechanics–DavidJ.Griffiths–2ndedition–publishingby

DorlingKindersleyPvtLtd,2004.



SEMESTERV

ELECTIVEPAPERI

BPH54 FIBEROPTICS 4Hours/3Credits

Objectives:Themainobjectiveofthiscourseistointroducethebasicconcetoffiber

opticstothem sothattheycanunderstandthedeeptheoryandworkingofoptical

communications.

UnitI

Opticalfibers

Advantagesofopticalfibercommunication–opticalfiberwaveguide:singlemodefiber

-stepindexfiber-gradedindexfiber–characteristicsofopticalfiber.

UnitII

Transmissioncharacteristicofopticalfiber:

Attenuation– Materialabsorptionlosses– linearscatteringlosses– Non– linear

scatteringlosses-Dispersion–intermodaldispersion–intramodaldispersion.

UnitIII

Preparationtechniques

Preparationofopticalfibers– liquidphasetechniques– vapourphasedeposition

techniques-cabledesign–fibersplices–fiberconnection

UNITIV



Lasers

Lasers–inducedabsorption–spontaneousandstimulatedemission–Rubylaser–

He–Nelasers–semiconductorlaser–propertiesoflaserbeam

UNITV

Opticalsources:

Semiconductor injection laser – Light emitting diode(LED) structures – LED
characteristics–opticaldetector–P-Nphotodiode–P-I-Nphotodiode–Avalanche
photodiodes–planerwaveguides

Booksforstudy

1.Opticalfibercommunication principlesand practice– John M.Senior.Dorling

Kindersley

Pvt.India.2012.

2.Opticalfibercommunications–GerdKeiser,Mc-GrawHill,2nd,Edition,1991 

UNITI:Chapter1&ChapterIV:OpticalFiberCommunicationsPrinciplesandPractice

ThirdeditionJohnM.Senior

UNITII:Chapter3:OpticalFiberCommunicationsPrinciplesandPracticeThirdedition

JohnM.Senior

UNITIII:Chapter4:OpticalFiberCommunicationsPrinciplesandPracticeThirdedition

JohnM.Senior

UNITIV:Chapter22:AtextbookofOptics–Dr.N.Subramanyan,BrijLal,andDr.M.N.

Avadhanulu.S.ChandandCo.NewDelhi.24threvisedEdition2010.Reprint2012.

UNITV:Chapter8:OpticalFiberCommunicationsPrinciplesandPracticeThirdedition

JohnM.Senior

Booksforreferences

1.Opticalfiberandfiberopticcommunicationsystems-subirkumarsarkar.S.Chand



andCo.NewDelhi.2008.

2.Fundamentalsoffiberopticsintelecommunicationsandsenorsystems–B.P.Pal,

WileyEastern,1992.

3.AppliedPhysicsforengineeringcourse(Photography)–Dr.P.Murugakoothan,DrS.

Sivasankaran,Dr.K.Sadayandi

SEMESTERV

BPH55 LASERPHYSICS 5Hours/4Credits

Objectives:

The learningobjectives ofthecoursearethatthestudentdemonstratestheabilityto:

1.Explainandusemostbasicprinciplesof laserphysics andlaserspectroscopy.

2.Willlearncharacteristicsof lasers,notablythecoherenceandintensity.

3.Bystudyingthebasic physics of laser mediatogetherwiththesystem configurations

thatfacilitatearangeofdesirableoptionsfortheiroperation.

4.Theywillhavevividknowledgeofholographyanddeepinsightintoopticalfibre

communication.

UnitI

Introduction

Directionality–Intensity–Monochromacity–Coherence

UnitII

Einstein’sQuantum theoryofRadiation



Einsteincoefficients–momentum transfer–lifetime-possibilityofamplification.

UnitIII

Interactionofradiationwithmatter

Timedependentperturbation theory-Creationsand annihilation operators– Frock

States–Quantizationofthefield–Zero–pointenergy–Coherent–statedescription

oftheelectromagneticfield-Interactionofradiationwithmatter.

UnitIV

Maser

Thetwo–levelMasersystem .Ammoniamaser–hydrogenmaser–Thethreelevel

masersystem.

UnitV

TheorySomeSimpleOpticalProcesses

Wavesandinterference– Coherence– Coherenceofthe fieldandthesizeofthe

source-Visibilityandthesizeofthesource–Coherenceandmonochromacity–shape

and width ofspectrallines – line broadening mechanisms – Naturalorintrinsic

broadening–CollisionbroadeningDopplerbroadening.

Booksforstudy:

1.Laserandnonlinearoptics–B.B.Laud,Newageinternationalpublications,NewDelhi.

ThirdEdition.2011.

2.Lasers:Fundamentalsandapplications–AjayGhatak,2ndedition,2010



SEMESTERVI

BPH61 DIGITALELECTRONICS 5Hours/4Credits

Objectives:Explainconceptsandterminologyof digitalelectronics.Applicationoflogic

todesignandcreation,usinggates,tosolutionstoaproblem.

UnitI

BinaryNumberSystem

Numbersystem – conversion ofdecimalnumberinto binarynumber– binaryto

decimalconversion–binaryaddition- binarysubtraction’scomplementmethods–

binarymultiplicationanddivisions–hexadecimalnumberbinarycodeddecimals.

UnitII

LogicGates

Basiclogicgates–implementation–ORandANDgatesusingdiodesandtransistors–

NOTusingTransistors–Characteristicsoflogicgates–Calculationofinputvoltagein

ORandANDgates–logicfamilyTTLandDTLuniversallogicgatesNORandNAND

logicgate–ExclusiveORgates.

DeMorgan’sLawandApplications:

Booleanalgebra–DeMorgan’slaw –Applications–differentexpressionforEx-OR

gate–binaryadders–Halfadder–Fulladder.

UnitIII

Multivibrators

Schmittrigger(555timer)monostableandastable Multivibrators using555timer-

logicgateFlip–flops–R.S.Flip–Flop–J.K.Flip-Flop–R.S.MasterslaveFlip–Flop



–J.K.MasterslaveFlip–Flop.

UnitIV

CountersandRegisters

Typesofcounters–BinaryCounter–Decadecounter–fourbitbinarycounter–shift

register–ringcounter–memorysystemsincomputers–magneticcoreasmemory

devicemagneticdiscmemories–floppydisc.

UnitV

D/AandA/DConverter

Binaryweightedresister– D/A converter– R2R ResistiveladderD/A converter–

CountertypeA/Dconverter–successiveapproximationA/Dconverter–DualSlope

A/DconverterparallelcomparatorA/Dconverter.

Booksforstudy

Unit-I Binarynumbersystem

DigitalcircuitsanddesignbyS.SalivahananandS.Arivazhagan

Unit-IILogicgatesandDemorgan’slawandapplications

Digitalprinciplesandapplications

DonaldP.Leach AlbertPaulMalvino Goutam saha

Unit-IIIMultivibrators

Digitalprinciplesandapplications

DonaldP.Leach AlbertPaulMalvino Goutam saha

Unit-IV&Unit-V CountersandRegisters& D/AandA/Dconverter

DigitalcircuitsanddesignbyS.SalivahananandS.Arivazhagan

ALLUNITSCoveredinthebookFundamentalofDigitalcircuits-A.Anandkumar



Booksforstudy:

1.Digitalcircuitsanddesign–S.SalivagahananandS.Arivazhagan.Vikaspublishing

housepvtltd.ThirdEdition2007.

2.Digitalprinciplesandcomputerdesign–MalvinoandLeech,McgrawHigherEd,8th

Edition,2014

BooksforReference:

1.Digitalelectronicscircuitsandsystems–V.K.Puri.TataMcGraw–Hillpublishing

companylimited,NewDelhi.1997.

2.DigitalElectronics-A.UbaldRajandG.JoseRobin.IndiraPublications,

Marthandam.FirstEdition2014.

3.IntegratedElectronics-MilmanandHalkies,McgrawHigherEd,Edition:2,2011.
4.Digitalprinciplesandcomputerdesign– MorrisMano,PearsonIndia,1stEdition,

1979.

SEMESTERVI



BPH62 NUCLEARPHYSICS 5Hours/4Credits

Objectives:

1.Toenablethestudentstounderstandandappreciatethefundamentalconcepts

ofNuclearPhysics.

2.Problem solvingcapabilityisincreased.

3.Conceptofelementaryparticlesandradioactivityisunderstood.

4.Theywilllearnpracticalapplicationsofnuclearreactorsandacceleratorsand

detectors.

UnitI

StructureandPropertiesofNucleus

Nuclearmass–BainBridgeAstors–massspectrum –Radius,massdefect–Binding

energy–Einstein’smassenergyrelation–NuclearmomentsIsotopes–Isobars.

UnitII

RadioActivity

Naturalradioactiveseries,ageofearth-carbondating – successiveradioactivity

transient andsecularequilibrium –Gieger–Nuttalrule–DecayGamov’stheoryof

decay–spectrum ofrays–neutrinohypothesis.

UnitIII

AcceleratorsandDetectors

Cyclotron-bunchingeffect–synchrocyclotron–Betatron–linearaccelerators–basic

ideasonGM counter–cloudchamber–photographicemulsion.

UnitIV

NuclearReactor



Fourfactorformula–moderator-coolentreactorassembly,thermonuclearreation–

Bathe’stheoryforfusionenergy–Hydrogencycle–atom bomb–Hydrogenbomb.

UnitV

SubNuclearReactions

Cosmicrayshower–pairproduction–annihilation–VanAllenbelt–mesons–Mu

meson(muonium atom)–classificationofelementaryparticles–conservationlaws.

Booksforstudy:

1.NuclearPhysics-D.C.Tayal,Himalayapublishinghouse.2013.

BooksforReference:

1.NuclearPhysics–R.R.RoyandB.P.Nigam.Newageinternationalpvt.2011.

2.Nuclearphysics–S.N.Ghoshal.S.ChandandCo.,NewDelhi.2012.

3.NuclearPhysicsandparticlephysics-Satyaprakash.,SultanChandandSons,2014

4.ModenPhysics–R.MurugeshanandEr.Kiruthigasivaprasath.S.ChandandCo.,

NewDelhi.2015.





SEMESTERVI

BPH63 ATOMICPHYSICS 5Hours/4Credits

Objectives:

1.To enablethestudentsto understandthebasicconceptofatomsanditsprimitive

models.

2.Also to introduce them with the powerfulphenomenasofrelativityand wave

mechanics.

3.OriginofX-Rayswillbeintroduced.

4.willthouroughly understand the structure ofatoms and tools to study their

phenomenas.

UnitI

StructureoftheAtom

Criticalpotentials–FrankandHertzexperiments–DiscoveryofPhotoelectriceffect–

resultsonphotoelectriceffect– failureoftheelectromagnetictheory– Einstein’s

photoelectriceffect–Milliken’sexperiment–photoelectriccell.

UnitII

X-rays

Diffraction ofX – ray – Bragg’s law – X-ray spectrometer– X-ray spectra-

characteristicsofX-rayspectrum –Mosley’slaw –Comptonscattering–theoryof

experimentalverification.

UnitIII

Atom models



Review ofBohratom model–Somerfield’srelativisticmodel–vectoratom model–

variousquantum number–LSandJJcoupling–Pauli’sexclusionprinciple–electronic

configurationofelements–magneticdipolemomentduetoorbitalmotionandspin

motion–Bohrmagnetron–StrenGerlachexperiments.

UnitIV

Theoryofrelativity

Michelson–Morleyexperiment–interpretationoftheMichelsonMorleyexperiments–

relativetime–theLorentztransformation–therelativisticvelocitytransformation–

timedilation–illustrationoftimedilation–thetwinparadox–lengthcontraction–

relativityofmass–mass–energyequivalence.

UnitV

WaveMechanics

De-Broglie’sconceptofmatterwave–De-Brogliewavelength–CharacteristicsofDe-

Broglie matter wave. Davisson and Germaer’s experiments – G.P.Thomson’s

experiments– Heisenberguncertinityprincipleprinciple– basicpostulatesofwave

mechanics–derivationoftimedependentform ofSchrodinger’sequation.

Booksforstudy:

1.ModernPhysics–Richtmyer,Kennardandcooper, McGraw-Hill,1969. 

BooksforReference:

1.ModenPhysics–R.MurugeshanandEr.Kiruthigasivaprasath.S.ChandandCo.,

NewDelhi.2015.

2.ModernPhysics–Sehgal,Chopra,S.ChandPublishing,2013.



SEMESTERIII

ELECTIVEPAPER-I

SOLIDSTATEPHYSICS 4Hours/4Credits

Objectives:

1.Togivethestudentsafirm understandingofthebasicsoffundamentalbuilding
blocksatomsandcrystalstructurethroughintroductionofSolidStatePhysics.

2.TointroducethestudentstheapplicationofSolidStatePhysics.

3.Thevariousphysicalpropertiesofsolidswillbeintroduced.

4.Theywillabletoidentifythevariouscrystalstructuresandsolvexrdbasedproblems.

UnitI

CrystalStructure

Introduction–latticetranslation–vectors–lattices–thebasis–crystalstructure,
Fundamentalstypesoflattices– Threedimensionallatticetypes– simplecrystal
structure–NaCl–hexagonalclosepacked,diamondstructure–Millerindices.

UnitII

ElectronTheoryofSolids

Introduction– Classicalfreeelectrontheory,Quantum theory-Thermionicemission-
photoelectricemission–Electricworkfunctioninmetals–fieldemission–Schottky
Richardsonequation–TunnelDiode.

UnitIII

Crystalbinding

Crystalofinertgases–Vanderwalls–Londoninteraction–repulsiveinteraction–

cohesiveenergy–covalentcrystal–hydrogenbondedcrystals.

.



UnitIV

ThermalPropertiesofSolids

Anharmoniccrystalinteraction– Thermalexpansion,thermalconductivity– Lattice
thermalresistivity–Umklappprocesses–imperfections.

UnitV

Dielectricandferroelectrics

Macroscopicelectricfield– depolarizationfield– localelectricfieldatanatom –

Lorentzfield–dielectricconstantandpolarisability–electronicpolarisability.

BooksforStudy:

1.SolidStatePhysics–S.O.Pillai.Newageinternationalpublishers,6thEdition.2012.

2.IntroductiontoSolidStatePhysics–CharlesKittel,SeventhEdition.2011.

BooksforReferences:

1.SolidStatePhysicsPrinciplesandApplications–R.Asokamani,AnamayaPublishers,
NewDelhi,cop.2007.Edition/Format:

SEMESTERVI

ELECTIVEPAPER–II

ENERGYPHYSICS 3Hours/3Credits

UnitI

PotentialEnergy

Introduction-conservation and non-conservation forces-potentialenergy-graviational
energy-elasticpotentialenergy-internalworkandinternalenergy-massandenergy.



Unit-II

Typesofenrgy

Introduction-mechanicalenergy-nuclearenergy-transmissionofenergy-otherformsof
energy-chemicalenergy-wave energy-photo cells-laws of conservation energy –
efficiency-collisions-energyandtransport-futuretrendsinenergyproduction.

Unit-III

Solarenergy

Solarcell-solarradiation-solarenergycollectors-storageofsolareenergy.

Unit-IV

Renewableenergy

Energy-energychangesand energyconservation-internalenergyand statefunction
–expansionofworkenergyandenthalpy-thethermodynamicstandardscale-enthalpies
ofphysicalandchemicalchanges-calorimetryandheatcapacity-heisslaw.

Unit-V

Nuclearenergy

Introduction-neutron induced fission-A symmetricalfission-mass yield-emission of
decayedneutronsbyfissionfrgments-energyreleasedinthefissionofU235-Fissionof
LighterNuclei-Fissionchainreaction-Neutroncycleinathermalnuclearreactor-Nuclear
reactor.

Reference:

1.Physics-GilbertRowell

2.NuclearPhysics-S.B.Patel.

SEMESTERVI

ELECTIVEPAPER–III

ASTROPHYSICS 3Hours/3Credits

Objectives:Studentsintheundergraduate willlearn how tounravelthesecretsofthe



universe.Theprimary learningobjectives are:Applybasicphysicalprinciplesfrom a

broadrangeoftopicsinphysicstoastronomicalsituations.

UnitI

Introduction

Sunlightand Spectroscopy– Atoms and Mattera Modelofthe atom – Simple

spectroscopy–Analyzingsunlight–Kirchhoff’sRules–Theconservationofenergy–

electromagneticSpectrum .

UnitII

OurStar:TheSun

OrdinaryGases–TheSun’scontinuousspectrum –Thesolarabsorptionlinespectrum
–energyflowinthesun–ThesolarInterior–Theactivesun.

UnitIII

TheUniverseofStars

BirthofStars– energygenerationandthechemicalcompositionofstars– Stellar

Evolutionandthehertzsprung(RussellDiagram)–StellarAnatomy–Starmodels–

theoreticalEvolutionofsolarMassstarobservationalEvidenceforStellarEvolution.

UnitIV

SolarSystem

TheEarthandtheMoon

HistoryoftheEarth– Temperatureofaplanet– theatmosphere– pressureand
Temperaturedistribution–themagnetosphere–Themagnetosphere–theMoon–
TheLunarsurface–thelunarinterior.

Galaxies



Introduction–ClassificationofGalaxies–Milkywaygalaxies–OverView–Differential
galacticrotation–RotationandMassdistribution–rotationcurveandDopplershift–
DeterminationoftheRotationcurve–Averagegasdistribution–spiralstructureinthe
milkyway–opticaltracesofspiralstructure–Radiotracersofspiralstructure–The
galacticcenter–DistributionofMaterialnearthecenter–Amassiveblackhole.

UnitV

Cosmology

Introduction–cosmologicalmodels–steadystatemodel–BigBangtheory.

Bookforstudy:

1.IntroductiontoAdvancedAstrophysics–Kurganoff.V,D.ReidelPublicationcompany,
1980.

BooksforReference:

1.Astronomy–TheEvolvingUniverse–MichaelZeilik,1976.

2.Astronomy–APhysicalPerspective–MarkL.Kutner,2ndedition,1987.

SEMESTERV

ELECTIVEPAPER–IV



UPHE53 MEDICALPHYSICS 3Hours/3Credits

Objectives:The aim ofthis course is to introduce the studentto a numberof

applicationsofphysicstomedicinewithparticularemphasisonthosecommonlyused

intheworkofthe medicalphysicist

UnitI

HumanPhysiologicalsystems

Cellsandtheirstructure–transportofionsthroughMembrane–restingandaction

potential–bioelectricpotentials–nervefissuresandorgans–differencesystemsof

humanbody.

UnitII

X–RayandRadioIsotopeInstrumentation

Generation ofionizing Radiation – Detection ofRadiation – Instrumentation for

diagnostic

X-rays – visualization of X-rays – X-ray machines -Specialtechniques –

Instrumentationforthemedicalofradioisotopes

UnitIII

MeasurementsintheRespiratorySystem

The Physiology ofthe Reparatory system – Tests and instrumentation forthe
Mechanicsofbreathing–Mechanicalmeasurements–InstrumentationforMeasuring
themechanicsofBreathing–measurementsofresidualvolume

UnitIV

Patientcareandmonitoring

Theelementsofintensivecaremonitoring–patientmonitoringdisplay–diagnosis
calibrationandrepairabilityofpatientMonitoringequipment–theorganizationofthe
hospitalforpatientcaremonitoring.



UnitV

Operationtheaterequipments

Surgicaldiathermy– shortwave diathermy– microwave diathermy– ultrasonic
diathermy.

Bio-telemetry

Basicand designofabio-telemetrysystem – Radio Telemetrysystems– Single

channeltelemetrysystem –transmissionofbioelectric variables–activeandpassive

measurements– tunneldiodeFM transmitter– radiotelemetrywithsubcarrier–

multiplechanneltelemetrysystem.

BooksforStudy:

1. Biomedical Instrumentations – M. Arumugam- Anuradha agencies,

Kumbakonam,2002.

Booksforreference:

1.Bio MedicalInstrumentationsand measurementLeslicromwell,LeslieCromwell.

Edition,illustrated.Publisher,Prentice-Hall,1973

2.PrinciplesofappliedbiomedicalInstruments–Geddes&Bakker,Wiley,New York,

1968. 

3.MedicineandclinicalEngineering– PrenticeHallofIndia,PrenticeHall (1March

1977)

4.BioMedicalTelemetry:SensingandTransmitting– Mackay,Stuart&JohnWiley,

Wiley-IEEEPress,2ndEdition,.1968. 

5.BioMedicalInstrumentation–Chandpur,3rdEdition,1987



SEMESTERIII
SKILLBASEDELECTIVEPAPERII

UPHS42 BIOMEDICALINSTRUMENTATION 2Hours/2Credits

Objective:To introduce the undergraduate students with important biomedical
instrumentstoknow theirbodyfunctionsanditsmeasurementsthroughtechnical
instruments.

UnitI

Bio-PotentialElectrodes
Electrodes-halfofpotential–purposeofelectrodepaste-Electrodematerial-typesof
electrode.

UnitII
Microelectrode-Metalmicroelectrode,Micropiper,depthandneedleelectrodes,surface

electrodes.

UnitIII
Metalplateelectrodes,multipointelectrode,chemicalelectrode,hydrogenelectrode.

UnitIV
System CharacteristicsforECG,EEG,EMG,ERC-EOC.

UnitV
Pace Maker-Pace Makerbatteries-defibrillators,synchronized and square pulse
defibrillators-nerveandmusclestimulators.

Booksforstudy:

1. Biomedical Instrumentations – M. Arumugam- Anuradha agencies,

Kumbakonam,2002.



SEMESTERIV

SKILLBASEDELECTIVEPAPERI

UPHS31 HOMEAPPLIANCES 2Hours/2Credits

Objective:To introducestudentswith conceptualknowledgeand skillsregarding

simplehomeapplianceanditsworking.

UNITI:

Electriccircuit-0open,close,shortcircuit–switches,typesofswitches.

UNITII:

Fuses–Twotypesofswitches–circuitbreaker–relays.

UNITIII:

Introductionusingmaterialsandaccessories–typesofwiring–basicprinciplesof

earthing.

UNITIV:

Heating–resistancewelding–scanwelding–inductionheaters

UNITV:

UPS–highvoltagetransmission



SEMESTER V

SKILLBASEDELECTIVEPAPERIII

UPHS53 ENTERTAINMENTELECTRONICS 2Hours/2Credits

Objective:To impartknowledge on basic electronic devices used formedia and

entertainment.Alsotomakethem learnitsconstructionandworkingindetail.

UNITI:

Television,taperecorderandloudspeaker,publicaddresssystem,basictheoryand

working

UNITII:

IntroductiontoDVD,Cameras-film anddigitalcamera

UNITIII:

BasictheoryofVCDandComputer

UNITIV:



i-pod,i-phone,cellphoneandlaptop

UNITV:

Internetanditsapplication

SEMESTERVI

SKILLBASEDELECTIVEPAPERIV



UPHS64 MICROPROCESSOR 2Hours/2Credits

Objective:Tomakeundergraduatestudentsofphysicsawareofbasicconceptsof

microprocessor,Architectureof8085anditsapplications,solvesimplenumericalusing

theconcept.

UnitI

Architectureof8085–Registerorganization–Conceptofbuses–controlsignals

UnitII

PinConfigurationof8085–Addressingmodeof8085withexamples.

UnitIII

InstructionSet–TypesofInstruction–Classification–ClassificationofInstruction

UnitIV

DataTransferInstruction–BranchInstruction–ArithmeticandLogicInstruction

UnitV

Sub-routines–AssembleLanguage–programmingSimplePrograms

BooksforStudy:

1.Microprocessor–B.Ram, DhanpatRaiPublications,2005.

2.Microprocessor,Architecture,ProgrammingandApplications–RameshGoanker,

WileyEasternLtd,WileyEasternLtd.(1993).



SEMESTERIII

NONMAJORELECTIVEPAPERI

UPHN31 FUNDAMENTALSOFPHYSICS 2Hours/2Credits

Objective:Tointroducenonphysicsstudentswiththebasicconceptsofphysics

UnitI

Keplar’slaw–firstlaw,II,IIIlaw

UnitII

Newton’sI,II,IIIlaw

UnitIII



Gravitationalforce–Newton’slawofgravitation

UnitIV

Electromagneticforce– Nuclearforce-Centralforce– conservativeforce– Non
conservativeforce

UnitV

Work–Workdonebyavaryingforce–Energy–KineticEnergy,PotentialEnergy–
Power.

Reference:

1.Mechanics–Prof.D.SMathur.Revisedby:Dr.P.S.Hemne.S.ChandandCo.

NewDelhi.Fistedition1981,Reprint2015.

2.D.S.Mathur,Elementsofpropertiesofmatter,S.ChandandCo.,New Delhi,

1949.

3.C.Kittel,Introductiontosolidstatephysics–Wileyeastern6thedition,1953.

4.Physicsofparticles,MatterandtheUniverse:RogerJBlinstoyle-Instituteof

PhysicsPublishing,Bristol(1997)

5.ScienceMatters,Robert’M.Hazen&JamesTrefil-UniversitiesPress(India)

Ltd.,(1991)

6.AlmostEveryone’sguidetoscience,JohnGribin-UniversitiesPress(1998)

7.InsideScience,EditedbyJohnAllen-BBCBooks,(1988).

8.PhysicalScienceFundamentals,JohnJMerill,W KennethHamblin,JamesM

Thorne-Macmillan,NY(1982)



SEMESTERIV

NONMAJORELECTIVEPAPERII

UPHN42 PHYSICSINDAILYLIFE 2Hours/2Credits

Objective:Tomakenonphysicsstudentsunderstandbasicelectronicconceptsandits

applicationsindailylife.

UNITI

Fan–grinder–mixie–refrigerator–washingmachine.

UNITII

Inductionstove–electriccooker.

UNITIII

Telephone–cellphone-satellite

UNITIV

Scanner–projector–OHP–LCD

Fax–Xeroxmachine

UNITV

BooksforStudyandreference:

1.S.S.Kamble–ElectronicsandMathematicsDataBook–AlliedPublishersLtd–

1997

2.William David Cooper,Electronic and Instrumentation and Measurement

Technique(2ndEdition),1978



IIB.SC.PHYSICS

SEMESTERIV

UPHP42 COREPRACTICAL-II 4Hours/4Credits

AnyTwelve

Objective:-Itisaimedatexposingtheundergraduatestudentstothetechnique

ofhandlingsimplemeasuringinstrumentsandalsomakethem measurecertain

mechanicalandopticalpropertiesofmatter

Spectrometer–Prism –i-dcurvetofindμ.



Spectrometer–i-dcurve–i-ícurve.

Spectrometer–Grating–resolvingpower&dispersivepower.

Galvanometer/B.G–conversionAmmeter.

Galvanometer/B.G–conversionVoltmeter.

GalvanometerEmfs.

GalvanometerComparisonofcapacitances.

CareyFosterBridge–Pandr.

CareyFosterBridge–temperaturecoefficient.

Galvanometer/B.GChargesensitivity.

L-Owen’bridge.

LCR–seriesResonanceCircuit.

LCR–ParallelResonanceCircuit.

L-Anderson’sBridge.

L.Maxwell’sBridge.

L.Rayleigh’sBridge.

Spectrometer–Cauchy’sConstant.

Spectrometer–Resolvingpowerofprism.

SUGGESTEDBOOKS

1.C.COuseph,G.Rangarajan-ATextBookofPracticalPhysics-S.Viswanathan

Publisher-PartI(1990).

2.C.C Ouseph,C.Rangarajan,R.Balakrishnan-A TextBookofPracticalPhysics-

S.ViswanathanPublisher-PartII(1996)

3.S.LGuptaandV.Kumar-PracticalPhysics-PragatiPrakashan–25th,Edition(2002)



SEMESTERIV

UPHA41 ANCILLARYPHYSICSPRACTICAL 4Hours/4Credits

Any12experiments

Objective:-Itisaimedatexposingthenonphysicsundergraduatestudentstothe

techniqueofhandlingsimplemeasuringinstrumentsandalsomakethem measure

certainmechanical,electricalandopticalpropertiesofmatter

1.EstimationofError

2.CompoundPendulum –gandunknownmassdetermination

3.Young’sModulus–Uniform bending–pinandmicroscopemethod

4.Young’sModulus–Uniform bending–Opticlevermethod

5.Young’sModulus–NonUniform bending–pinandmicroscopemethod

6.Viscosity–Stoke’sMethod

7.Viscosity–Poiseuille’smethod

8.Sonometer–frequencyofaliningfork

9.CalibrationofVoltmeter–potentiometer

10.Calibrationofammeter–potentiometer

11.Comparisonofcapacitances–B.G

12.Dispersivepowerofprism –Spectrometer

13.LogicGates–AND,OR,NOTusingdiscretecomponents

14.LogicGates–NAND,Nor–usingIC,s

15.DiodeCharacteristics

16.ZenerdiodeCharacteristics

17.Newton’sringsofaliquid



SUGGESTEDBOOKS

1.C.COuseph,G.Rangarajan-ATextBookofPracticalPhysics-S.Viswanathan

Publisher-PartI(1990).

2.C.C Ouseph,C.Rangarajan,R.Balakrishnan-A Text Book of Practical

Physics- S.ViswanathanPublisher-PartII(1996).

3.S.LGuptaandV.Kumar-PracticalPhysics-PragatiPrakashan– 25th,Edition

(2002).

4.A.P.Malvino,Electronics,cybergear,2010.

5.JohnMorris,AnalogElectronics,Import,1999.

6.ElectricalMachinesS.K.Bhattacharaya,(TTTIChandigarh)-TMH1998

IIIB.SCPHYSICS

SEMESTERVI

UPHP63 COREPRACTICALIIINON-ELECTRONICS 5Hours/4Credits

Any12Experiments

Objective:-Itisaimedatexposingtheundergraduatestudentstothetechnique

ofhandlingsimplemeasuringinstrumentsandalsomakethem measurecertain

mechanical,electricalandopticalpropertiesofmatter

1.LCR–SeriesResonance

2.LCR–ParallelResonance

3.Spectrometer–i–dcurve

4.Spectrometer–i–i’curve

5.Spectrometer–smallangledprism

6.L–Anderson’sbridge



7.L–Maxwell’sbridge

8.L–Rayleigh’sbridge

9.Potentiometer–highrangeammeter

10.C1/C2–Desauty’sbridge

11.L–Owens’sbridge

12.Impedanceandpowerfactor–LRcircuit

13.B.G.–Absolutecapacityofacondenser

14.Fieldalongtheaxisofacoil–determinationofB&M

15.M.G–emfofathermocouple

16.M1/M2–B.G.

SUGGESTEDBOOKS

1.C.COuseph,G.Rangarajan-ATextBookofPracticalPhysics-S.Viswanathan

Publisher-PartI(1990).

2.C.C Ouseph, C.Rangarajan, R.Balakrishnan-A Text Book of Practical

Physics-S.Viswanathan

Publisher-PartII(1996)

3.S.LGuptaandV.Kumar-PracticalPhysics-PragatiPrakashan– 25th,Edition

(2002)

IIIB.SC.PHYSICS

SEMESTERVI



UPHP64 COREPRACTICAL-IV–ELECTRONICS 5Hours/4Credits

AnyFifteen

Objectives: Provide opportunity for students to learn about basic concepts of

electronics through practical settings eg test conductors, insulators and

semiconductorsfortheirvariouspropertiesandcharacteristics.

Zenerdiode–breakdownvoltage.

Zenerdiode–voltageregulation.

Transistorcharacteristics–CEmode.

Transistorcharacteristics–CCmode.

Transistorcharacteristics–CBmode.

Singlestageamplifier.

Twostageamplifier.

Twostageamplifier–withoutfeedback.

LC-IIfilters.

ClippersandclampersusingdiodeandCRO.

Colpitt’soscillator–L.Determination.

Hartleyoscillator–L.Determination.

UJTrelaxationoscillator.

Voltagedoubler.

Dualpowersupply–IC7812IC7912.

Astablemultivibrator–transistor/IC555.

Monostablemultivibrator–transistors.

Bistablemultivibrator-RSflipflop(transistors)



Op-ampIC741–characteristics.

Op-ampIC741–differentiatorandintegrator.

Op-ampIC741–adderandsubtractor.

Allgates–usingdiscretecomponents.

XORandXNORgates–usingIC’s–truthtableverification.

UniversalNANDgate.

UniversalNORgate.

Verificationofdemorgan’stheorem.

RS,DandJKflipflop.

Designofhalfadder.

Designoffulladder.

Designofhalfsubtractor.

Designoffullsubtractor.

TEXTBOOKS

1.AdrianC.Melissinos,Jim Napolitano,ExperimentsinModernPhysics,2003.

2.PaulB.ZbarandAlbertB.Malvino,BasicElectronics(AText-LabManual),Tata

McGrawHill,Edition,5.Publisher, 1983.

3.A.P.Malvino,Electronics,cybergear,2010.

4.JohnMorris,AnalogElectronics,Import,1999.








