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ALAGAPPAUNIVERSITY,KARAIKUDI
NEW SYLLABUSUNDERCBCSPATTERN(w.e.f.2017-18)

B.Sc.PHYSICS–PROGRAMMESTRUCTURE

Sem
.

Part
Course
Code

TitleoftheCourse
Cr.

Hrs./
Week

Marks
Total

Int. Ext.

I

I 711T Tamil/OtherLanguages–I 3 6 25 75 100
II 712E English–I 3 6 25 75 100

III

7BPH1C1
Core–I–Propertiesofmatter
andSound

4 5 25 75 100

7BPH1C2 Core–II–Mechanicsand
Relativity

4 5 25 75 100

---
Core–III–GeneralPhysics
Practical–I

- 2** -- -- ---

Allied–I(Theoryonly)(or)
Allied–I(TheorycumPractical)

5
4

5
3

25
15

75
60

100
75

AlliedPractical–I - 2** -- -- ---

IV
7NME1A/
7NME1B/
7NME1C

(1)Non-MajorElective–I

(A)jkpo;nkhopapd;mbg;gilfs;/

(B),f;fhy,yf;fpak;/

(C)CommunicativeEnglish

2 1 25 75 100

Total(AlliedTheoryonly) 21
30 -- --

600

Total(AlliedTheorycumPractical) 20 575

II

I 721T Tamil/OtherLanguages–II 3 6 25 75 100
II 722E English–II 3 6 25 75 100

III

7BPH2P1
Core–III–GeneralPhysics
Practical–I

4 2 40 60 100

7BPH2C1
Core–IV–Thermaland
StatisticalPhysics

4 4 25 75 100

7BPH2C2
Core–V–Electricity,
Magnetismand
Electromagnetism

4 5 25 75 100

Allied–II(Theoryonly)(or)
Allied–II(Theorycum
Practical)

5
4

5
3

25
15

75
60

100
75

AlliedPractical–I 2 2 20 30 50
IV 7BES2 EnvironmentalStudies 2 2 25 75 100

Total(AlliedTheoryonly) 25
30 -- --

700
Total(AlliedTheorycumPractical) 26 725

III I 731T Tamil/OtherLanguages–III 3 6 25 75 100
II 732E English–III 3 6 25 75 100
III 7BPH3C1 Core–VI–Opticsand

Spectroscopy
4 7 25 75 100

---
Core–VII–GeneralPhysics
Practical–II

- 3** -- -- ---
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Allied–III(Theoryonly)(or)
Allied–III(Theorycum
Practical)

5
4

5
3

25
15

75
60

100
75

AlliedPractical–II - 2** -- -- ---

IV

7NME3A/
7NME3B/

7NME3C

(1)Non-majorElective–II

(A),yf;fpaKk;nkhopg;

gad;ghLk;/(B)goe;jkpo;

,yf;fpaq;fSk;,yf;fpatuyhWk;/(C)

EmployabilitySkills

2 1 25 75 100

7SBS3A1/
7SBS3A2
/
7SBS3A3

SkillBasedSubjects–I 2 2 25 75 100

V 7BEA3 Extensionactivities 1 -- 100 -- 100
Total(AlliedTheoryonly) 20

30 -- --
700

Total(AlliedTheorycumPractical) 19 675

IV

I 741T Tamil/otherlanguages–IV 3 6 25 75 100
II 742E English–IV 3 6 25 75 100

III

7BPH4P1
Core–VII–GeneralPhysics
Practical–II

4 3 40 60 100

7BPH4C1
Core–VIII–Atomic&Nuclear
Physics

4 6 25 75 100

Allied–IV(Theoryonly)(or)
Allied–IV(Theorycum
Practical)

5
4

5
3

25
15

75
60

100
75

AlliedPractical-II 2 2 20 30 50

IV

7SBS4B1/
7SBS4B2
/
7SBS4B3

SkillBasedSubjects–II 2 2 25 75 100

7BVE4/
7BMY4/
7BWS4

ValueEducation/
ManavalakalaiYoga/
Women’sStudies

2 2 25 75 100

Total(AlliedTheoryonly) 23
30 -- --

700
Total(AlliedTheorycumPractical) 24 725

V III 7BPH5C1 Core–IX–AnalogElectronics 4 5 25 75 100
7BPH5C2 Core–X–Computer

ProgramminginC
4 5 25 75 100

---
Core–XI–GeneralPhysics
PracticalIII

3** -- -- --

---
Core–XII-ElectronicsPractical
IV

3** -- -- --

7BPHE1A
/
7BPHE1B
/
7BPHE1C

Elective–I–A)Mathematical
Physics(or)B)Non-
ConventionalEnergySources
(or)C)LaserPhysicsandFibre
Optics

5 5 25 75 100



289 B.Sc.Physics

7BPHE2A
/

7BPHE2B
/
7BPHE2C

Elective–II–A)Communication
Electronics(or)
B)Numericalmethodsand
statistics(or)C)SolidState
Physics

5 5 25 75 100

IV

7SBS5A4
/
7SBS5A5/
7SBS5A6
/
7SBS5A7

(2)SkillBasedSubjects–I 2 2 25 75 100
(2)SkillBasedSubjects–I

2 2 25 75 100

Total 22 30 -- -- 600

VI

III

7BPH6P1 Core–XI–GeneralPhysics
PracticalIII

4 3 40 60 100

7BPH6P2 Core–XII–ElectronicsPractical-
IV

4 3 40 60 100

7BPH6C1 Core–XIII–Elementsof
TheoreticalPhysics

4 6 25 75 100

7BPH6C2 Core–XIV–DigitalElectronics 4 5 25 75 100
7BPH6P
R

CoreXV–Project*
4 4 40 60 100

7BPHE3A
/7BPHE3
B/
7BPHE3C

Elective–III–
A)Microprocessors(or)B)
ComputerProgramminginC++
(or)C)FundamentalsofNano
Science

5 5 25 75 100

IV

7SBS6B4
/
7SBS6B5
/
7SBS6B6
/
7SBS6B7

(2)SkillBasedSubjects–II 2 2 25 75 100

(2)SkillBasedSubjects–II 2 2 25 75 100

Total 29 30 -- -- 800
GrandTotal140 180 -- -- 4100

* StudentsareadvisedtovisitIndustries,academicinstitutionsaspartofthe
educationaltourforprojectoranytheoreticalorelectronicsproject.
** UniversityExaminationswillbeheldintheEvenSemestersonly.
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B.Sc.PHYSICS

IYEAR–ISEMESTER
COURSECODE:7BPH1C1

CORECOURSE¬-I–PROPERTIESOFMATTERANDSOUND
UnitI ELASTICITY

Hooke’sLaw–StressandStrain–ElasticModulii–Workdoneindeforminga
body–Relationbetweenelasticconstants–Poisson’sRatio–ExpressionforPoisson
ratiointermsofelasticconstants.

Twistingcoupleonacylinder–Rigiditymodulusbystatictorsion–Torsional
pendulum–determinationofrigiditymodulusofawire.
UnitII BENDINGOFBEAMS

Expressionforbendingmoment–cantilever–Expressionfordepression–
ExperimenttofindYoung’sModulus–Cantileveroscillations–Expressionforperiod
–ExperimenttofindYoung’smodulususingoscillationmethod.

Uniform bending–expressionforelevation–experimenttofindYoung’s
modulususingmicroscope.Non–uniformbending–Expressionfordepression–
ExperimenttodetermineYoung’smodulususingmirrorandtelescope.
UnitIII FLUIDMOTION

SurfaceTension–excesspressureinsideasphericalliquiddropandspherical
bubble–DeterminationofsurfacetensionofaliquidbyJaeger’smethod.

DefinitionofViscosity–CoefficientofViscosityanditsdimensions–Equation
ofcontinuity–Poiseuille’sformulafortherateofflowofaliquidinacapillarytube––
Experimenttodeterminecoefficientofviscosityofliquid–Variationofviscosityofliquid
withtemperature–Analogybetweenliquidflowandcurrentflow.
UnitIV WAVESANDOSCILLATIONS

Simple Harmonic Motion – Free,Damped,Forced Vibrations and
Resonance.Musicandnoise:IntensityandLoudnessofsound–decibels–Intensity
level–characteristics ofmusicalsound–consonance and dissonance–musical
scale–temperedscale–noisepollution.LawsofTransverseVibrations–Sonometer
verificationoflaws.–Melde’sString
UnitV SOUND

Expressionforlongitudinalwavesingases–Newton’sformulaforvelocityof
sound–Laplacecorrection–effectoftemperature,pressure,density,humidityand
wind–velocityofsoundinwater–velocityofsoundinair– velocityofsoundin
isotropicsolids–wavevelocityandmolecularvelocity.

Ultrasonics:Productionofultrasonicwave–Piezoelectriccrystalmethod–
Properties–detection–Applications.

TextBooks:
1.Propertiesofmatter–BrijlalandSubramanyam,EurasiaPublishingco.,III

EditionNewDelhi,1983
2.AtextbookofSound–R.L.Saigal,S.ChandandCompanyLtd.,NewDelhi,

1985
3.WavesandOscillations–SubramanyamandBrijlal,VikasPublishingHouse

Pvt.Ltd,NewDelhi,IIEdition2009
BooksforReference:

1.Elementsofpropertiesofmatter–D.S.Mathur,S.Chand&CompanyLtd,New
Delhi,10thEdition1976
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2.AtextbookofSound–KhannaandBediAtmaRam&Son’s,NewDelhi
♣♣♣♣♣♣♣♣♣♣
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IYEAR–ISEMESTER
COURSECODE:7BPH1C2

CORECOURSE-II–MECHANICSANDRELATIVITY

UnitI STATICS
DefinitionCentreofGravity–solidhemisphere,hollowhemisphere–solid

cylinder–tetrahedron–rightsolidcone.Friction–Lawsoffriction–Coefficientof
friction–angleoffriction–coneoffriction–limitingfriction–Equilibriumofabody
onaroughinclinedplane(freeandforced)–Frictionclutch.

UnitII DYNAMICSANDGRAVITATION
Projectiles–Path,Rangeandtimeofflightofaprojectileanditsapplications.

Gravitation–Newton’slawofgravitation–Kepler’slawsofplanetarymotion–
Newton’slawfromKepler’slaw–Boy’smethodoffindingG.Gravitationalpotential
andintensityduetosphericalshellandsolidsphere–variationof‘g’duetoheight,
depthandlattitude–escapevelocity–motionofarocket–orbitalvelocity–
geostationaryorbit.

UnitIII RIGIDBODYDYNAMICS
DefinitionofMomentofInertia–Parallelandperpendicularaxistheorems–

Torque–Angularmomentum–Conservationoflinearandangularmomentum –
Kineticenergyofarotatingbody.Compoundpendulum–CentreofgravityandCentre
ofsuspension–Theoryofcompoundpendulum–Determinationofgandk–Kater’s
pendulum.

UnitIV HYDROSTATICSANDHYDRODYNAMICS
CentreofPressure:Definition–CentreofPressureofrectangularand

triangularlaminae.Floatingbodies:Lawoffloatingbodies–Metacentricheight–
Metacentricheightofaship.
Equationofcontinuity–energyofliquidinmotion–Bernoulli’stheorem andits
applications

UnitV RELATIVITY
MichelsonMorleyexperimentanditsimportance–Postulatesofspecialtheory

ofrelativity–GalileanandLorentztransformations.Lengthcontractionandtime
dilation–Additionofvelocities–Einstein’smassenergyequivalence.

TextBooks:
1.MechanicsPartIandII–Naryanamoorthy,NationalPublishingCompany,

NewDelhi,2005
2.Mechanics–D.S.Mathur,S.Chand&Co,IEdition,NewDelhi,2006
3.MechanicsandMathematicalMethods–R.Murugeshan,S.Chand&Co,II

Edition,NewDelhi,2005.
4.ModernPhysics–R.Murugeshan,S.Chand&Co.(forRelativity),13thEdition,

NewDelhi,2008.

BooksforReference:
1.FundamentalsofPhysics–D.Halliday,R.ResnickandJ.Walker–,6thEdition,

Wiley,NewYork2001
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2.MechanicsandGeneralPropertiesofMatter–P.K.Chakrabarthy,Booksand
Allied(P)Ltd.NewDelhi,

♣♣♣♣♣♣♣♣♣♣
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IYEAR–I/IISEMESTER
COURSECODE:7BPH2P1

CORECOURSEIII–GENERALPHYSICSPRACTICAL-I
(UniversityExaminationswillbeheldattheSecondSemesteronly)

(AnyFIFTEENexperiments)

1. Uniformbending–Pinandmicroscope

2. Uniformbending–Opticlever

3. Non–Uniformbending–Pinandmicroscope

4. Non–Uniformbending–Opticlever

5. q,n,–Searle'smethod

6. TorsionPendulum–Determinationof'n'andM.I

7. CompoundPendulum

8. Oscillationofcantilever

9. ComparisonofViscosities–Burette

10.Sonometer–frequencyoftuningfork

11. Melde'sstring–twomodes

12. Statictorsionmethod–Rigiditymodulus

13. Surfacetension–Capillaryrise

14. Viscosity–Searle'smethod

15. Sonometer–relativedensityofasolid

16. Sonometer–verificationofthelawsoftransversevibrationsofastring

17. BifilarPendulum

18. Sonometer–ACfrequency

19. SurfaceTension–Dropweightmethod

20.DepressionofaCantilever.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7BPH2C1

CORECOURSEIV–THERMALANDSTATISTICALPHYSICS

UnitI CALORIMETRY
Specificheatcapacityofsolids–Regnault’smethodofmixtures(solid)–specific

heatcapacityofliquids–CallendarandBarnesmethod– Specificheatcapacityof
gases–CpandCv–Meyer’srelation–CvbyJoly’sdifferentialsteamcalorimeter
method–CpbyRegnault’smethod.

UnitII THERMODYNAMICS
Zerothandfirstlawofthermodynamics–reversibleandirreversibleprocesses

–secondlawofthermodynamics–Carnot’sengine–itsefficiency.
Entropy–changeofentropyinreversibleandirreversibleprocesses–

temperature–entropydiagrams–physicalsignificanceofentropy-changeof
entropywheniceconvertedintosteam-thirdlawofthermodynamics.

UnitIII LOW TEMPERATUREPHYSICS
JouleThomsoneffect–porousplugexperiment.Liquefactionofoxygen–

Principleofregenerativecooling–HeliumIandII-PropertiesofHeliumIandII–
Adiabaticdemagnetization–superconductivitytypeIandtypeII.

UnitIV CONDUCTION,CONVECTION&RADIATION
Definitionofthermalconductivity–Lee’sdiscmethod–convection–lapserate

–Stabilityoftheatmosphere–greenhouseeffect–Newton’slaw ofcooling–
determinationofspecificheatcapacityofliquid.Radiation–blackbody-energy
distributioninblackbodyspectrum-Wien’slaw–RayleighJean’slaw–Stefan’slaw
–experimentalverificationofStefan’slaw-solarconstant–waterflowpyrheliometer

UnitV STATISTICALMETHODS
Phasespace–ensembles–microstatesandmacrostates–probability–

relationbetweenentropyandprobability(qualitativeanalysisonly). Maxwell
Boltzmanndistributionlaw–BoseEinsteinstatisticsandFermi–Diracstatistics–
Comparisonofthreestatistics.

TextBooks:
1. HeatandThermodynamics–BrijlalandSubramanyam,S.Chand&Co,16th

EditionNewDelhi,2005.
2.HeatandThermodynamics–D.S.Mathur,SultanChand&Sons,5thEdition,

NewDelhi,2014.
3.ThermalPhysics–R.MurughesanandKiruthigaSivaprasath,S.Chand&Co,

IIEdition,NewDelhi,2008

BooksforReference:
1.Heat&Thermodynamics–J.B.Rajan, SCPublisher,NewDelhi,1985.
2.ConceptsofPhysicsVolumeIandII– H.C.Varma,BharatiBhawan

Publishers,NewDelhi,2015

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7BPH2C2

CORECOURSEV–ELECTRICITY,MAGNETISMANDELECTROMAGNETISM

UnitI ELECTROSTATICS

Coulomb‘sinversesquarelawinelectrostatics–Electricfield–Gausslawand
applications–Capacity–UnitsofCapacity–Capacityofacondenser–capacityofa
parallelplatecondenser–capacityofaparallelplatecapacitorwithdielectricmedium
–capacityofasphericalcapacitor–Capacityofacylindricalcapacitor–Energy
densityandpowerdensityofcapacitor.

UnitII CHEMICALANDHEATINGEFFECTSOFCURRENT

Faraday’slaw ofelectrolysis–Electricalconductivityofanelectrolyte–
Determinationofspecificconductivityofanelectrolyte(Kohlrauschbridge)–
ApplicationsofElectrolysis–Gibb’sHelmholtzequationforthee.m.f.ofreversiblecells.

Seebeckeffect–Lawsofthermoelectriccircuits- Peltiereffect-- Peltier
coefficient- Thomsoneffect–Thomsoncoefficient–thermoelectricdiagramsand
theiruses–Boy’sradiomicrometer.

UnitIII MAGNETICEFFECTSOFCURRENT

Magneticinduction–Magnetisation–RelationbetweenB,H andM –
Magneticsusceptibility–MagneticPermeability–Magneticcircuit–Magneticcircuit
ofanelectromagnet.

Dia,para,ferro,ferri,antiferroandantiferrimagnetism–propertiesofdia,
paraandferromagneticmaterials–Langevin’stheoryofdiaandparamagnetism–
B.H.Curve–Lossofenergyduetohysteresis–usesofhysteresiscurves.

UnitIV ELECTROMAGNETICINDUCTION

Faraday’slawsofelectromagneticinduction–selfinductance ofacoil–
coefficientofselfinductance–selfinductanceofalongsolenoid–selfinductanceby
Rayleigh’smethod–coefficientof mutualinductionbetweenapairofcoils–
determinationofmutualinductance--eddycurrents-Chargingofacapacitor
throughLandR–DischargingofacapacitorthroughLandR.

UnitV ELECTROMAGNETISM

Displacementcurrent– Magnitudeofdisplacementcurrent– Maxwell’s
equations–Boundaryconditions–Equationsofanelectromagneticwave–wave
equationinonedimension.

Energyofanelectromagneticwave–PoyntingtheoremandPoyntingvector–
Hertzexperimentforproductionanddetectionofelectromagneticwaves.
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TextBooks:

1. Electricity&Magnetism–BrijLalandN.Subramanyam,RatanPrakashan
Mandir,18thEdition,NewDelhi,1990.

2.Electricity&Magnetism–D.L.Sehgal–L.K.Chopra–N.K.Sehgal,Sultan
ChandandSons,6thEdition,NewDelhi,2014

3.FundamentalsofMagnetism&Electricity–D.N.Vasudeva,S.Chand&Co,
11thEdition,NewDelhi,1983.

4.ElectricityandMagnetism–K.K.Tewari,S.Chand&Co,IIEdition,New
Delhi,1990.

5.ElectricityandMagnetism–R.Murugeshan,S.Chand&Co,VIIthEdition,
NewDelhi,2009.

BooksforReference:

1.ElectricityandMagnetism–M.NarayanamurthiandN.Nagaratnam,The
NationalPublishingCo.,Madras,1988.

2.ElectricityandMagnetism–A.S.MahajanandA.A.Rangwala, Tata
McGraw–HillCompany,NewDelhi,2007

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7BPH3C1

CORECOURSEVI–OPTICSANDSPECTROSCOPY

UnitI GEOMETRICALOPTICS

Lens–Sphericalaberrationinlenses–Methodsofminimizingspherical
aberration–chromaticaberrationinlenses–conditionforachromatismoftwothin
lenses(inandoutofcontact)–Coma-Aplanaticlens–Eyepieces–Ramsden’sand
Huygens’seyepieces.Dispersion–AngularandChromaticdispersion–combination
ofprismstoproducei)dispersionwithoutdeviationii)deviationwithoutdispersion–
Cauchy’sdispersionformula–Directvisionspectroscope–Theoryofformationof
rainbow.

UnitII INTERFERENCE

Conditionsforinterference–coloursofthinfilms–Airwedge–theory–
determinationofdiameterofathinwirebyAirwedge–testforopticalflatness–
Newton’srings– Determinationofrefractiveindexofaliquid. Michelson’s
Interferometer– theoryanditsApplication(Measurementofwavelengthand
differencebetweenwavelengthoftwocloselines,thicknessofmicasheet)–Jamin’s
interferometers–determinationofrefractiveindexofgases

UnitIII DIFFRACTION

Fresnel’sdiffraction–Rectilinearpropagationoflight–zoneplate–diffraction
atcircularaperture–opaquecirculardisc–Fraunhoferdiffractionatsingleslit–
Doubleslit–Planediffractiongrating–theoryandexperimenttodetermine
wavelength–overlappingofspectrallines.Rayleigh’scriterionforresolution–
resolvingpower–resolvingpowerofgrating–resolvingpowerofaprism.

UnitIV POLARISATION

Doublerefraction–Huygens’sexplanationofdoublerefractioninuniaxial
crystals–NicolPrism–NicolPrismaspolarizerandanalyzer–Polaroidsandtheir
uses–QuarterwaveplatesandHalfwaveplates.Plane,ellipticallyandcircularly
polarizedlight–Productionanddetection–Opticalactivity–Fresnel’sexplanationof
opticalactivity–Specificrotatorypower–determinationusingLaurent’shalfshade
polarimeter.

UnitV SPECTROSCOPY

MicrowaveandinfraredSpectroscopy–Rotationofmolecules–Rotational
Spectra–Therigid diatomicmolecules,selectionrules–theintensitiesofspectral
lines–Infraredspectroscopy(outlinesonly)–RamanSpectroscopy–Quantum
theoryofRamaneffect–ClassicaltheoryofRamaneffect–MolecularPolarisability–
purerotationalRamanspectraoflinearmolecules–vibrationalRamanspectra–
Applications.
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TextBooks:

1.OpticsandSpectroscopy–R.Murugeshan,S.Chandandco.,6thEdition,New

Delhi,2008.

2.AtextbookofOptics–SubramanyamandBrijlal,S.Chandandco..,22nd

Edition,NewDelhi2004.

3.ElementsofSpectroscopy–S.L.Gupta,V.KumarandR.C.SharmaPragati

Prakashan,13thEdition,Meerut,1997

BooksforReference:

1.Optics–Sathyaprakash,RatanPrakashanMandhir,VIIthEdition,New

Delhi,1990.

2.IntroductiontoMolecularSpectroscopy–C.N.Banewell,TMHpublishingco.IV

Edition,NewDelhi,2006.

3.Molecularstructureandspectroscopy–G.Aruldhass,PHIPvtLtd,,IIEdition,

NewDelhi,2007.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–III/IVSEMESTER
COURSECODE:7BPH4P1

CORECOURSEVII–GENERALPHYSICSPRACTICAL-II
(UniversityExaminationswillbeheldattheendofFourthSemesteronly)

(AnyFIFTEENexperiments)

1. CalibrationoflowrangeVoltmeter-Potentiometer

2.Calibrationofammeter–Potentiometer

3.Comparisonoflowresistances–Potentiometer

4.CalibrationofhighrangeVoltmeter-Potentiometer

5.Thermo–emf–Potentiometer

6.Carey–FosterBridge–TemperatureCoefficient

7. Fieldalongtheaxisofacoil–Deflectionmagnetometer

8.Deflectionmagnetometer–TanAandTanBPosition

9.Thermalconductivity–Lee'sdiscmethod

10.Thermalconductivityofrubber

11.Specificheatcapacityofliquid–Newton'slawofcooling

12.Specificheatcapacityofliquid–Joule'sCalorimeter

13.Spectrometer–Refractiveindexofasolidprism

14.Spectrometer–Dispersivepowerofprism

15.Spectrometer–i–dcurve

16.Hartmann'sinterpolationformula

17.Spectrometer-Biprism

18.Spectrometer-Grating–Minimumdeviationmethod

19.Airwedge–thicknessofthinwire

20.Newton'sringmethod–radiusofcurvatureofbiconvexlens

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7BPH4C1

CORECOURSEVIII–ATOMICANDNUCLEARPHYSICS

UnitI POSITIVERAYS
Propertiesofpositiverays–e/mofpositiverays–Aston’s,Bainbridge’smass

spectrograph- criticalpotential–experimentaldeterminationofcriticalpotential
–FrankandHertzexperiment.

Photoelectricity:Photoelectricemission–laws–Lenard’sexperiment–
Richardson and Compton experiment– Einstein’s photo electricequation –
experimentalverificationofEinstein’sphotoelectricequationbyMillikan’sexperiment
–Photoelectriccells.

UnitII VECTORATOMMODEL
Variousquantumnumbers–L–Sandj–jCouplings–Pauli’sexclusion

principle–electronicconfigurationofelementsandperiodicclassification–magnetic
dipolemomentofelectronduetoorbitalandspinmotion–Bohrmagnetron–spatial
quantization–SternandGerlachexperiment.

Finestructureofspectrallines-Spectraltermsandnotation–selectionrules–
intensityruleandintervalrule–FinestructureofsodiumDlines–Alkalispectra–
finestructureofalkalispectra–SpectrumofHelium–Zeemaneffect–Larmour’s
theorem–Debye’sexplanationofthenormalZeemaneffect–AnomalousZeeman
effect.

UnitIII X–RAYS
Discovery–Production,PropertiesandabsorptionofX–rays–origin&

analysisofcontinuousandcharacteristicX–rayspectrum–Duane&HuntLaw–
Bragg’slaw–derivationofBragg’slaw–Bragg’sX–rayspectrometer–Mosley’s
lawanditsimportance- Comptoneffect–Derivationofexpressionforchangein
wavelength–itsexperimentalverification.

X–raycrystallography-DefinitionofCrystal–Crystallattice–unitcell––
Bravai’slattice–Millerindices–illustrations-StructureofKClcrystals.

UnitIV RADIOACTIVITY
Naturalradioactivity–Lawsofdisintegration–halflifeandmeanlifeperiod–

Unitsofradioactivity–Transientandsecularequilibrium–Radiocarbondating–
Ageofearth–Alpharays–characteristics–Geiger–Nuttallaw– -rayspectra–
Betarays–characteristics.

Beta ray spectra – Neutrino hypothesis-Gamma raysand internal
conversion–Nuclearisomerism-artificialradioactivity-Betatron–GM counter––
Cloudchamber

UnitV NUCLEARREACTION
Nuclearfission–chainreaction–fourfactorformula–criticalmassandsize–

controlledchainreaction–nuclearreactor–Breederreactor–Transuranicelements
–Nuclearfusion–thermonuclearreaction–sourcesofstellarenergy-Cosmicrays
(outlinesonly).

ElementaryParticles–Hadrons–leptons–Mesons–Baryons–Hyperons–
Antiparticleandantimatter.
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TextBooks:

1.ModernPhysics–R.Murugeshan,S.Chand&Co;13thEdition,NewDelhi,
2008.

2.ModernPhysics–Sehgal&Chopra;SultanChandandpublication,9thEdition,
NewDelhi,2013.

3.IntroductiontoModernPhysics–H.SMani,GKMehta,Affiliatedeast–West
PvtLtd,NewDelhi

4.NuclearPhysics–D.CTayal,HimalayaPub.house,VEdition,Mumbai,2008.
5.Atomic&NuclearPhysics–Subramanyam&Brijal,S.Chand&Co;VEdition,

NewDelhi,2003.

BooksforReference:

1.AtomicPhysics–J.BRajam,S.Chand&Co;NewDelhi1959
2.ConceptsofNuclearPhysics–BernardLCohen,TataMc-GrawHill

PublishingCo.,NewDelhi,1959
♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPH5C1

CORECOURSEIX–ANALOGELECTRONICS

UnitI SEMICONDUCTORDIODESANDREGULATEDPOWERSUPPLIES
Semiconductor–p-njunctiondiode–rectifiers–halfandfullwaverectifiers–

bridgerectifier–efficiency–ripplefactor–R-Cand sectionfiltercircuits.
Zenerdiode–characteristics–voltageregulator–regulatedpowersupplyusing
zenerdiode.

UnitII TRANSISTORSANDBIASING
Transistoraction–CB,CE&CCmodes–comparison–amplifierinCE

arrangement–loadlineanalysis–cut–offandsaturation–Relationbetween and
�Ç Transistorbiasing-baseresistorbias-feedbackresistorbias-voltagedivider

bias–JFET–constructionandworking-characteristicparameters.

UnitIII AMPLIFIERS
Singlestageamplifier–Phasereversal–DC&ACequivalentcircuits–

Voltagegain–Classificationofamplifiers–Inputimpedanceofanamplifier-RC,
transformer,directcoupledamplifiers–Comparisonofdifferenttypesofamplifiers.

UnitIV OSCILLATORS
Transistoraudiopoweramplifier–Differencebetweenvoltageandpower

amplifiers–Performancequantitiesofpoweramplifiers–Classificationofpower
amplifiers–Expressionforcollectorefficiency–ClassAamplifier–Push–Pull
amplifier.

Feedbackprinciple–Negativeandpositivefeedback–current gainand
voltagegaininnegativefeedbackamplifier–Barkhasanconditionforoscillation–
dampedandundampedoscillations–Hartley,ColpittandphaseshiftOscillator.

UnitV OPERATIONALAMPLIFIER
Characteristicsofanidealop-amp–virtualground-op-ampbiasing–Non-

inverting& Invertingamplifiers–Applicationsofop-amp–adder,subtractor,
differentiator,integrator.

op-ampsignalgenerators:Phaseshift,Hartley,Squarewaveandtriangular
wavegenerators.

TextBooks:
1.V.K.Mehta,PrinciplesofElectronics,S.Chand&CoLtd.,10thEdition,NewDelhi,

2007.
2.R.S.Sedha–TextBookofAppliedElectronics,S.Chand&CoLtd.,IIEdition,

NewDelhi,2004.
3.ElectronicDevicesandCircuits–SalivahananandSureshKumar,McGraw

HillEdn.NewDelhi,2012
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BooksforReference:
1.B.L.Theraja–BasicElectronics–S.Chand&Co,VEdition,NewDelhi,2009.
2.Malvino&Leach–TransistorApproximations–InternationalPublication,

NewDelhi,–2000.
♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPH5C2

CORECOURSEX–COMPUTERPROGRAMMINGINC

UnitI FUNDAMENTALS
Thecharacterset–identifiersandkeywords–datatypes–constants–

variables–declarations–expressions–Libraryfunctions.
Operatorandexpressions:Arithmeticoperators–RelationalandLogicaloperator–
Assignmentoperator–ConditionaloperatorandBitwiseoperator.Datainputand
output: Thegetcharfunctions–theputcharfunction–scanffunction–printf
function–Getsandputsfunction.

UnitII CONTROLSTATEMENTSandARRAYS
Branchingstatement:Theifandif–elsestatement–nestedifstatement-the

switchstatement-thegotostatement.
Loopingstatement:whilestatement-do–whilestatement-forstatement–break
statement–continuestatement.

Defininganarray–declaring,initializingonedimensional–twodimensional–
Multidimensionalarrays–readingandwritingstrings.

UnitIII FUNCTIONS
Definingafunction–Accessingafunction–declarationafunction-function

prototypes–passingArgumentstoafunction–categoriesoffunction-Recursion.
Storageclasses–Automaticvariables–Externalvariables–Staticvariables-
Registervariables.

UnitIV PointersandStructures
Pointers–Pointerdeclaration–accessingpointervariables–pointersandone

dimensionalarrays–passingpointerstoafunction–callbyvalueandcallby
reference–Arraysofpointers.

Defining a structure– declaring structurevariable– accessing structure
members-processingstructures–arraysofstructures.

UnitV WritingPrograms
1.Averageofsetofnumbers.
2.ConversionofCelsiustoFahrenheit
3.Factorialofagivennumber
4.Rootsofaquadraticequation
5.Add/Subtracttwomatrices
6.Evaluationofsineseries
7.Smallestandlargestnumberofanarray.
8.Sortingnumbersinascending/descendingorderusingfunction.
9.Arrangingthenamesinalphabeticalorder.

TextBooks:
1.Programming in ANSI C–V.Balagurusamy TMH Publishing

Co.,IIIEdition,NewDelhi,2004.
2.ProgramminginC–D.Ravichandran,New AgeInternational,IEdition,New

Delhi,2002
BooksforReference:

1.ProgramminginC–ByronGottfried,TMHPublishingCo.,IIEdition,NewDelhi,
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1994.
2.Programming in C–Stephen G.Kochen,DevelopersLibrary,IIIEdition,New

Delhi,1998
♣♣♣♣♣♣♣♣♣♣

IIIYEAR–V/VISEMESTER
COURSECODE:7BPH6P1

CORECOURSEXI–GENERALPHYSICSPRACTICAL-III
(UniversityExaminationswillbeheldattheendofSixthSemesteronly)

(AnyFIFTEENexperiments)

1.DeterminationofL–Anderson’sBridge

2.DeterminationofL–Maxwell’sBridge

3.Boltzmann’sconstant–transistor

4.Bandgapofasemiconductorusingdiode

5.Chargeofelectron–coppervoltmeter

6.Smallangleprism–spectrometer

7.i–i'Curve–spectrometer

8.Grating–Normalincidence-spectrometer

9.Seriesresonance–LCRbridge

10.Parallelresonance–LCRbridge

11.Comparisonoflowresistanceusingspotgalvanometer/BG/TG

12.Comparisonofmutualinductance–spotgalvanometer/BG

13.Comparisonofcapacitance–spotgalvanometer/BG

14.Absolutedeterminationofcapacitance–spotgalvanometer/BG

15.Highresistanceleakage–spotgalvanometer/BG

16.Figureofmerit–spotgalvanometer/BG/TG

17.Rootsofquadraticequation–Cprogramming

18.Biggest/Smallestnumberofanarray–Cprogramming

19.Multiplicationofamatrix–Cprogramming

20.Evaluationofsineseries–Cprogramming

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–V/VISEMESTER
COURSECODE:7BPH6P2

CORECOURSEXII–ELECTRONICSPRACTICAL-IV
(UniversityExaminationswillbeheldattheendofSixthSemesteronly)

(AnyFIFTEENexperiments)

1.CEtransistorcharacteristics

2.Zenerdiode–characteristics–voltageregulator

3.FETcharacteristics

4.Bridgerectifier

5.Dualpowersupply(IC)

6.RegulatedpowersupplyusingIC

7.Singlestageamplifier

8.Hartleyoscillator–Transistor

9.Colpitt’soscillator–Transistor

10.Astablemultivibratorusing555Timer

11.Phaseshiftoscillator–Op.amp

12.Astablemultivibratorusing–Op.amp

13.DifferentiatorandIntegrator–Op.amp

14.Adderandsubtractor–Op.amp

15.Logicgatesusingdiscretecomponents

16.VerificationofDeMorgan’sTheorem

17.NANDandNORasuniversalgates

18.LogicgatesusingIC

19.RSandJKflipflops

20.4bitbinarycounter

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPHE1A

ELECTIVECOURSEI(A)–MATHEMATICALPHYSICS

UnitI VectorAnalysisandVectorSpace
ConceptofVectorandScalarfields–Gradient,divergence,curlLinear

dependenceofvectors–innerproductspace.
Gausstheorem–Stokestheorem–Greenstheorem–Euler’sEquation.

UnitII FourierSeriesandintegrals
Fourierseriesforperiodicfunction–Halfrangeseries.
Fourierintegraltheorem–Fouriercosineandsineintegrals

UnitIII MatrixTheoryandComplexAnalysis
SolutionoflinearAlgebraicequation–Rankofamatrix–Characteristic

equationofmatrix–EigenvaluesandEigenvectors,CaleyHamiltonTheorem –
TheoremonEigenValuesandEigenVectors,DiagonalizationofMatrix,Problems

Functionsofcomplexvariable– Differentiability– Cauchy– Riemann
conditions–complexintegration–Cauchy’sintegraltheoremandintegralformula.

UnitIV OrdinaryandPartialDifferentiation
Linearordinarydifferentialequation–Elementarymethods–Linearsecond

orderdifferentialequationswithconstantandvariablecoefficients.
Methodsofforming partialdifferentialequations– solution by direct

integrationmethodofseparationofvariables

UnitV Beta,Gammafunctions
Definitionsofbetaandgammafunction–symmetrypropertyofbetafunction–

evaluationofbetafunction–otherformsofbetafunction–simpleproblems.
Evaluationofgammafunction–valueofgamma½–otherformsofgammafunction
–Relationbetweenbetaandgammafunction–simpleproblems.

TextBooks:
1. B.D.Gupta–MathematicalPhysics–VikasPublishingHousePvt.Ltd.,IVth

Edition,NewDelhi,2010.
2.H.K.Dass–MathematicalPhysics,S.ChandCompany,NewDelhi,2007.
3.Satyaprakash–MathematicalPhysics–SultanChandandSons,6thEdition,

NewDelhi,2014.
4.A.W.Joshi–ElementsofGroupTheoryforPhysicist–NewageInternational,

NewDelhi,IVthEdition1997.
5.MechanicsandMathematicalmethodsbyR.Murugeshan–S.Chand&Co.

Ltd.NewDelhi,2003

BooksforReference:
1.A.W.Joshi–MatricesandTensorsinPhysics–New AgeInternational

Publishers,NewDelhi,1995.
2.L.A.Pipesand L.R.Harvill– Applied MathematicsforEngineering and

Physicist–McGrawHill,Singapore–1967.
♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPHE1B

ELECTIVECOURSEI(B)–NON-CONVENTIONALENERGYSOURCES

UnitI INTRODUCTIONTOENERGYSOURCES
Energyconsumptionasameasureofprosperity–WorldEnergyFuture–

EnergySourcesandtheiravailability–Commercialorconventionalenergysources–
Non-conventionalsources.

Renewableenergysources–Solarenergy–Solarconstant–Solarradiation
attheEarth’ssurface–Solarradiationgeometry.

UnitII SOLARENERGYCOLLECTIONANDSTORAGE
Introduction–PhysicalPrinciplesoftheconversionofsolarradiationinto

heat–Flatplatecollectors–Concentratingcollectors–Focusingtype–Advantagesand
disadvantagesofconcentrating–Collectorsoverflatplatecollectors.Solarenergy
storageandstoragesystems–Solarpond.

UnitIII APPLICATIONSOFSOLARENERGY
Introduction–Solarwaterheating–Spaceheating–Solarthermalelectric

conversion–Solarelectricpowergeneration–Solarphotovoltaic–Solarcell
principles.

Abasicphotovoltaicsystem forpowergeneration–Applicationsofphoto
voltaicsystems–Solarfurnace–Solarcooking–Boxtypesolarcooker–Solargreen
house–Advantagesofsolargreenhouse.

UnitIV WINDANDGEOTHERMALENERGY
Introduction–Thenatureofthewind–BasiccomponentsofaWECS–(Wind

EnergyConversionSystems)–AdvantagesanddisadvantagesofWECS.
Introduction–EstimationofGeothermalpower–NatureofGeothermalfields–

Geothermalsources– Advantagesanddisadvantagesofgeothermalenergy–
ApplicationsofGeothermalenergy.

UnitV BIOMASSANDOCEANENERGY
Introduction–Photosynthesis–Biogasgeneration–Anaerobicdigestion–

OTEC–Energyfromtides–Basicprinciplesoftidalpower–Siterequirements.
Storages,advantagesand limitationsoftidalpowergeneration–ocean

waves–Wave energy– Smallscale hydro electric systems–Advantages and
disadvantagesofwaveenergyconversion.

TextBooks:
1.G.D.Rai–Non-Conventional Sources of Energy,Khanna

Publishers,(IV)NewDelhi,2010
2.H.C.Jain–Non-Conventional Sources of Energy,Sterling. Publication,New

Delhi,2009

BooksforReference:
1.G.D.Rai–SolarEnergyUtilization,KhannaPublishers,VEdn.NewDelhi,2009.
2.Sukatme–SolarEnergy,TataMcGrawHillPublishingcompanyLtd.,IIEdn.,New

Delhi,1996
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3.M.P.Agarwal–SolarEnergy,S.Chand&Co.,IEdition,NewDelhi,1983.
4.JanetRamage–Energy:guidebook,OxfordUniversityPress,NewDelhi,1983

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPHE1C

ELECTIVECOURSEI(C)–LASERPHYSICSANDFIBREOPTICS
UnitI LASERPHYSICS

BasicprinciplesofLASER – EinsteinCoefficients– conditionforlight
amplification–populationinversion–Thresholdcondition. Lineshapefunction–
opticalresonators(Qualitativeonly)–threelevelandfourlevelsystems–methodsof
QSwitching-modelocking-activeandpassivemodelocking(qualitativeonly).

UnitII LASERTYPEANDOUTPUTMODULATIONMETHODS
Principleandworkingandenergyleveldiagramof–Rubylaser–Nd-YaG

Laser–He-Nelaser,CO2Laser–SemiConductorLaser.

UnitIII LASERAPPLICATIONS
Applicationoflaserinindustry–Cutting–Welding–Drilling–Surface

hardening–Medicalapplications–Laserasdiagnostic&therapeutictool.
Holography–Theoryofrecordingandreconstruction–Applicationsof

holography–Holographicinterferometryinnondestructivetesting.

UnitIV OPTICALFIBRES
BasicstructureofanOpticalfibre–Acceptanceangle–Numericalaperture–

Propagationoflightthroughanopticalfibre–Theoryofmodesofformation.
Classificationoffibres–Stepindex&gradedindexfibres–Comparisonofthe

twotypes–Singlemode&multimodefibres–Lossesinfibres–Dispersioninfibres–
Fabricationoffibres.

UnitV FIBREOPTICCOMMUNICATION
Opticalcommunication–Advantages–Lightsources–Modulationmethods–

Photodetectors–typesofopticalcouplers–Splicing.
Communicationsystems(Blockdiagram)– Repeaters– Fibrecables–

Measurementsofnumericalaperture&opticaltimedomainreflectometers.

TextBooks:
1.Lasertheoryandapplications–K.ThyagarajanandA.K.Ghatak,Macmillan

IndiaLtd.,IEdn,NewDelhi,1999
2.Anintroductiontolasers,theory&applications–AvadhanuluM.N.,S.Chand&

Co,IEdn,NewDelhi,2001.
3.Opticalfibres&Fibreopticcommunicationsystems–SubirKumarSarkar,

S.Chand&Co.,IVEdn,NewDelhi,2010.
4.EngineeringPhysics–R.K.Gaur&S.L.Gupta(eighthedition),DhanatRai

Publications,VIIEdn,NewDelhi,1998.
5.PhysicsforEngineering–P.K.Palanisamy,ScitechPublicationsprivateLtd.

NewDelhi
BooksforReference:

1.Introduction to FibreOptics–Ajoy Ghatak & K.Thygarajan,Cambridge
UniversityPress,NewDelhi,2005

2.SolidStatePhysics–P.K.Palanisamy,ScitechPublication(India)PrivateLtd,
NewDelhi,2009

♣♣♣♣♣♣♣♣♣♣



313 B.Sc.Physics



314 B.Sc.Physics

IIIYEAR–VSEMESTER
COURSECODE:7BPHE2A

ELECTIVECOURSEII(A)–COMMUNICATIONELECTRONICS

UnitI MODULATION
Amplitudemodulation–definition–powerinAMwave–Blockdiagramofan

AM transmitter–collectormodulation–Doublesidebandmodulator–singleside
bandsuppressedcarrier–vestigialsidebandsystem.

Frequencymodulation–FMspectrum–varactordiodeFMmodulator–Pulse
modulation–pulseAmplitudemodulation,pulsewidthmodulation.

UnitII DEMODULATION
AM detector– diodedetectorVSB demodulator– block diagram of

superhetrodynereceiver–phaselockedloop.
FMdiscriminator–Ratiodetector–demodulationofPM–NoiseinAmplitude

Modulation,FrequencyModulation,Phasemodulation.

UnitIII DIGITALCOMMUNICATION
Digitalmodulationschemes–AmplitudeShiftKeying,FrequencyShiftKeying.

DigitalCommunication–Advantagesanddisadvantagesofdigitalcommunication.

UnitIV BROADBANDANDSATELLITECOMMUNICATION
Timedivisionmultiplexing–frequencydivisionmultiplexing–computer

communication–ISDN–LAN–startopology,ringtopologyandhybridtopology.
PBX–modems–Basiccomponentsofsatellitecommunication–uplinkanddownlink.

UnitV FIBREOPTICCOMMUNICATION
Basicfibreopticsystem–Advantagesoffibreopticsystem–propagationof

lightthroughfibre.
FibreOpticCommunication–Numericalaperture–loss&distortion.

TextBooks:

1. Electroniccommunicationsystem–GeorgeKennedy,TMHPubCo,IVEdition,
NewDelhi1999

2.FundamentalsofElectronic&Radio–GK.Mithal,KhannaPublishers,New
Delhi2003

3.ElectronicCommunication–Roddy&Coolon,PHJLtd.,IVEdn,NewDelhi
1998

BooksforReference:

1.Electronic&RadioEngineering–M.L.Gupta,DhanpatRaiPubCompany,New
Delhi,2001

2.PrincipleofCommunicationsystem–Taub&Schilling,TMHPublishers.,
Edn,NewDelhi1999.

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPHE2B

ELECTIVECOURSEII(B)–NUMERICALMETHODSANDSTATISTICS

UnitI
Algebraic&Transcendentalequations:BisectionMethod,NewtonRaphson

Method,Iterationmethod–Finitedifferences.
Forward,Backwarddifferences–Newton’sforward&backwarddifference

interpolationformulae.Lagrange’sinterpolatingpolynomial.

UnitII
Numericaldifferentiation–NumericalIntegrationusingTrapezoidalruleand

Simpson’sfirst&secondrules(proofnotneeded).
SolutionstoLinearSystems–GaussianEliminationMethod–Jacobi&Gauss

Siedaliterativemethods–Theoryandproblems

UnitIII
NumericalsolutionofODE:SolutionbyTaylorSeriesMethod,Euler’sMethod,

Runge–Kutta2ndordermethod.
Adam’sPredictorCorrectorMethodandMilne’sPredictorCorrectorMethods

UnitIV
Mean,Median,Mode,StandardDeviation–Expectation–Varianceand

covariance.
CorrelationandRegression–PropertiesofSimpleCorrelationandregression
coefficients–SimpleNumericalProblemsonly.

UnitV
Distributions:Discrete&Continuousdistributions:Binomial,Poisson,Normal

distributions.
Propertiesofnormaldistributions–RelationbetweenBinomial,Poisson,

Normaldistributions

TextBooks:
1. NumericalAnalysis–S.S.Sastry,,PHILearningPrivateLimited,NewDelhi,V

Edition,NewDelhi2012
2.FundamentalsofMathematicalStatistics– Gupta.S.C&Kapoor,V.K,,Sultan

Chand&sons,NewDelhi,1994.

BooksforReference:
1. NumericalMethodsforScientificandEngineeringComputation, M.K.Jain,

S.R.K.IyengarandR.K.Jain,,NewAgeInternationalPrivateLimited,New
Delhi1999.

2.IntroductiontoNumericalAnalysis–C.E.Froberg,,IIEdn.,AddisonWesley,
NewDelhi,1979.

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VSEMESTER
COURSECODE:7BPHE2C

ELECTIVECOURSEII(C)–SOLIDSTATEPHYSICS

UnitI CRYSTALSTRUCTURE
Definitionincrystallography–Latticepoints–spacelattice–unitcell–Lattice

parameters ofanunitcell– classificationofcrystaldirections–Millerindices–
perpendiculardistancebetweentwoparallelplanesinacubiccrystallattice–
importantfeaturesofmillerindices.

UnitII BONDSINSOLIDS
Forcebetweenatoms–cohesiveenergy–ionicbond–expressionforthe

cohesiveenergyofanioniccrystal–Madelungconstant.
TheBorn-Hebercycle–covalentbond–metallicbond–molecularbond–

hydrogenbond.

UnitIII CONDUCTIONANDDIELECTRICMATERIALS
Physicalpropertiesofmetals– classification – freeelectron theory–

Weidmann–franz’slaw–dielectricparameter–typesofpolarization–typesof
dielectricmaterials.
Clausius-Mossottiequation–applicationofdielectricmaterials.

UnitIV SEMICONDUCTORS
Propertiesofsemiconductors–typesofsemiconductors–effectsofelectricfield

onN–typeandP–typesemiconductors–conductivityinasemiconductor.
TheHallEffect– experimentaldetermination ofHallvoltage,carrier

concentrationandmobility–applicationofHallEffect.

UnitV SUPERCONDUCTIVITY
Distinctionbetweenconductorsandinsulators(Bondtheory)– Critical

temperature–propertiesofsuperconductors–Meissnereffect–BCStheory.
D.C.Josephsoneffect–Applicationsofhightemperaturesuperconductors–

superconductingmagnets

TextBooks:
1. MaterialScienceandEngineering–V.Raghavan,4thEdition–PHI

publications,NewDelhi
2.MaterialScience–M.Arumugam,Arunradhapublications.Kumbakonam,III

Edn,NewDelhi,2010.
3.ElectricEngineeringMaterials–Dekker1stEdition–Prenticehallpublications,

NewDelhi
4.ScienceofEngineeringmaterials–C.M.Srivastava,C.Srinivasan–2ndEdition–

New ageinternationalpublications.

BooksforReference:
1.IntroductiontoSolidStatePhysics–C.Kittel,WileyEasternLimited,5th

Edition,NewDelhi,2004
2.SolidStatePhysics–S.O.Pillai,NewAgeInternationalPrivateLimited,New

Delhi,1997
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♣♣♣♣♣♣♣♣♣♣
IIIYEAR–VISEMESTER
COURSECODE:7BPH6C1

CORECOURSEXIII–ELEMENTSOFTHEORETICALPHYSICS

UnitI LAGRANGIANMECHANICS
Constraints–Typesofconstraints–Generalizedcoordinates.Principleof

virtualwork–D’Alembert’sprinciple–Lagrange’sequationfrom D’Alembert’s
principle–Applications:Simplependulum

UnitII QUANTUMTHEORY
Inadequacyofclassicalmechanics–Planck’shypothesis–Dualnatureof

matter–Matterwaves–DeBrogile’shypothesisandrelation–Experimentalevidence
formatterwaves–DavissonandGermerExperiment. Canonicallyconjugate
variables–Heisenberg’sUncertaintyprinciple–Illustrationofuncertaintyprinciple.

UnitIII SCHRODINGER’SWAVEMECHANICS
Wavefunction – Physicalsignificance– Admissibility and boundary

conditions–Normalizedandorthogonalwavefunctions–Eigenvalues–Eigen
functions.Schrödingertimedependentwaveequation–timeindependentfromtime
dependentequation–stationarystates.

UnitIV APPLICATIONSOFSCHRODINGEREQUATION
PostulatesofQuantum Mechanics–Eigenvalueequation–Hamiltonian

operator–Commutationrelationsbetweenoperators–Dynamicalvariablesas
operators–Hermitianoperators.EigenvaluesandEigenfunctionsofParticleinabox
–potentialstep–Barrierpenetrationproblem–Harmonicoscillatorproblems–Zero
pointenergy–Significance

UnitV OPERATORALGEBRA
Hilbertspace–Dirac’snotation–statevector–ladderoperators–Eigen

valuesandEigenfunctionsofharmonicoscillatorusingoperatoralgebra.
Angularmomentumoperators–commutationrelationsbetweenL2,Lx,Ly,Lz,L+

andL–.

TextBooks:
1.ModernPhysics–R.Murugeshan,S.Chand&Co.,13th3rdEdition,NewDelhi

2008.
2.TextbookofQuantumMechanics–P.M.MathewsandA.Venkatesan,TMH,II

Edition,NewDelhi,2010.
3.ClassicalMechanics–RanaandJoag,TMHPublishingCompany.,IEdn,New

Delhi,1997.
4.QuantumMechanics–G.Aruldhos,PHILearningPrivateLimited,NewDelhi

2009

BooksforReference:
1.ClassicalMechanics–H.Goldstein,2ndedition,Naroasa,NewDelhi,2001
2.IntroductiontoClassicalMechanics–R.C.TakwaleandP.S.Purnik,Mc-

GrawHillPvt.NewDelhi2008
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3.QuantumMechanics–L.I.Schiff,TataMc-GrawHillPublishingCompany,
NewDelhi,1985

♣♣♣♣♣♣♣♣♣♣

IIIYEAR–VISEMESTER
COURSECODE:7BPH6C2

CORECOURSEXIV–DIGITALELECTRONICS

UnitI FUNDAMENTALS
CodesandNumberSystems–Decimal,Binary,OctalandHexadecimalnumber

systems–Interconversions–8421BCD code–Other4 bitBCD codes–Excess 3
code–Graycode

BasicLOGICgates–AND,OR,NOT,NAND,EX-ORfunctions–theirtruth
tables.NAND&NORasUniversalgates–DeMorgan'stheorem–BooleanAlgebra
-associativelaw,commutativelawanddistributivelaw.

UnitII COMBINATIONALLOGIC
BinaryArithmeticCircuits–HalfAdder–FullAdder–8421BCDAdder–Half

Subtractor–FullSubtractor.
SimplificationofBooleanfunctions–algebraicsimplification–AND-ORlogic

–NAND-NAND network–OR –AND logic–NOR-NOR network–Sum of
Products&ProductofSums–Karnaughmappingoftwo,three,fourvariables–
Don'tcareconditions

UnitIII SEQUENTIALLOGIC
Flip-Flop–R-SFlip-Flop–ClockedR-SFlip-Flop–DFlip-Flop-J-KFlip-

Flop.
Registers&Counters:Registers–ShiftRegisters–ShiftRight,ShiftLeftRegisters–
Counters–Ringcounter–Asynchronous(Ripple)Counter–Mod10counter–up
counter–downcounter–SynchronousCounter–DifferentmodulliCounters.

UnitIV D/AANDA/DCONVERTERS
Introduction–Variableresistornetwork–Binaryladder–D/AConverter–

D/Aaccuracyandresolution
A/D converter:Simultaneousconversion–countermethod–successive

approximation–A/Daccuracyandresolution.

UnitV MEMORYCIRCUITSANDMICROPROCESSORS
ProgrammingbipolarPROMS–MOSstaticRAMcell–MOSdynamicRAM

cell.
Microprocessors:Introductiontomicroprocessor-internalarchitectureofIntel8085
microprocessor-Blockdiagram–Registers-internalBusorganization-functional
detailsof8085ICpinsandControlsignals.

TextBooks:
1. IntegratedElectronics–MillmanandHalkias,InternationalEd.,McGrawBook

Co.,NewDelhi,1972.
2.DigitalPrinciplesandApplication–MalvinoandLeach,,4thEd.,Tata

McGrawHill,VIEdn,NewDelhi,2008.
3.FundamentalsofDigitalElectronicsandMicroprocessor–AnokhSinghand
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A.K.Chabra,,S.ChandandCoLtd,IIEdn.,NewDelhi,2005.

BooksforReference:
1. DigitalTechnologyPrincipleandPractice–VirendraKumar, New Age

InternationalPvt.Ltd.,NewDelhi,2005.
2.DigitalFundamentals–FloydandJain,PearsonEdn.Singapore,2006
3.DigitalCircuitsandLogicDesign–Samuel.C.Lee,PrenticeHallofIndia

Pvt.Ltd,NewDelhi,2005
♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VISEMESTER
COURSECODE:7BPH6PR

CORECOURSEXV–PROJECT

♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VISEMESTER
COURSECODE:7BPHE3A

ELECTIVECOURSEIII(A)–MICROPROCESSORS

UnitI INTRODUCTION
Introductiontocomputerarchitectureandorganization:instructionsetand

addressing–CPUorganization.
Overview ofmachinelanguageandassemblylanguageprogramming–

overviewassemblers,compilers,editors,debuggersetc.

UnitII ARCHITECTURE
Introductionto8bitmicroprocessor:InternalarchitectureofIntel8085

microprocessor:Blockdiagram,Registers,InternalBusOrganisation.
Functionaldetails ofpins,Controlsignals,Conceptofmultiplexing,

Demultiplexing,Interruptfeatures,Serialcommunicationfeature,DMAsupport

UnitIII PROGRAMMING
Assembly Language Programming:8085 instruction set:Instructions,

Classifications,Addressingmodes–StackPointerandstackorganization.
Programming examples(Arithmeticfns,BCD fns,Sorting,Bit/ String

Manipulations,Subroutines(useofstack),InterruptrelatedandI/Orelated)–I/O
mappedI/O,andmemorymappedI/Otechniques.

UnitIV TIMINGANDINTERRUPTS
InstructionTimingandInterrupts:TimingDiagrams(ofvariousinstructions):

T-state,Machinecycle(Opcodefetch,Read/Write,InterruptAcknowledge,BusIdle,
etc),Instructioncycle.Programmingexamplesdealingwithdelayroutines,counters
etc.

Interrupts:types(h/wands/w),Maskable/Nonmaskable,theirorganization,
timing,branchaddress–priority,Polling.

UnitV INTERFACING
Interfacingconceptsanddevices:Memoryinterface:Conceptofmemorychip/

chipsinterfacetoMuP(8085)withappropriateexamples.
Programmableinterfacingdevices:Programmableperipheralinterface(Intel

8251)–architecture,registerorganization,initialization,hardwareandsoftware
interfacetoMuP(8085)

TextBooks:
1. Goankar– MicroprocessorsArchitectureProgrammingandApplications,

PenramInt.Publisher,VEdn,NewDelhi,1999.
2.HamacherCV–ComputerOrganisation,TataMc.Graw Hill,3rd EditionNew

York,1990

BooksforReference:
1. PalChaudharyP–ComputerOrganisationandDesign,PrenticeHall,New

Delhi,1995.
2.BarteeTC–DigitalComputerFundamentals,TataMc.GrawHill,NewYork,

1977
3.HayesJP–ComputerOrganisationandArchitecture–2ndEdition,TataMc
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GrawHill,NewYork.
4.Tanenbaum,A.S–StructuredComputerOrganisation,3rdEdition",Prentice

Hall,NewJersey.
♣♣♣♣♣♣♣♣♣♣
IIIYEAR-VISEMESTER
COURSECODE:7BPHE3B

ELECTIVECOURSEIII(B)–COMPUTERPROGRAMMINGINC++

UnitI PRINCIPLESOFOBJECTORIENTEDPROGRAMMING

Procedureorientedandobjectorientedprogramming–principlesofobject
orientedprogramming–Basicconceptofobjectorientedprogramming.

Benefitsofobjectorientedprogramming–Applicationsofobjectoriented
programming–structureofaC++program.

UnitII INTRODUCTIONTOC++

Tokens–keywords–identifiersandconstants–basicdatatypes–variable
declaration–operators–manipulators–expressions–controlstructures.

Functions–functionprototyping–callbyreference–returnbyreference–
inlinefunctions–defaultarguments.

UnitIII CLASSESANDOBJECTS

Specifyingaclass–definingamemberfunction–constructorsanddestructors.
Parameterizedconstructor–copyconstructor–dynamicconstructor–destructor.

UnitIV POLYMORPHISM

Operatoroverloading–functionoverloading–overloadingunaryandbinary
operators.Virtualfunctions–inheritance–singleinheritance,multipleinheritance
andmultilevelinheritance–hybridinheritance.

UnitV WORKINGWITHFILES

Classesforfilestreamoperations–openingandclosingafile.
Textfileoperations–binaryfileoperations–errorhandlingduringfileoperations.

TextBooks:
1.ObjectOrientedProgrammingwithC++–E.Balagurusamy,TMHPublishing

Co.Ltd.,IIEdn,2007.
2.ObjectOrientedProgramminginC++–RobertLafore,TataMc-GrawHill

Private,NewDelhi,2006
3.C++–Schildt,TataMc-GrawHillPrivateCompanyLtd.,NewDelhi,2003
4.LetusC++–YashavantPKanetkar,BPBPublishingCompany,NewDelhi,

2006

BooksforReference:
1.TheC++programminglanguage– BjarneStroutstrup,Addison-Wesley
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PearsonEducation,Canada,2013
2.C++primer–Lippmann,JoseeLajoic&BarbavaMoo,Westford,Massachusetts,

2015.
♣♣♣♣♣♣♣♣♣♣
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IIIYEAR–VISEMESTER
COURSECODE:7BPHE3C

ELECTIVECOURSEIII(C)–FUNDAMENTALSOFNANOSCIENCE

UnitI Introduction

Introduction to Nanotechnology – Background and definition of
Nanotechnology–Nanomaterials–SizeDependence.

Types:Nanowires,Nanotubes,QuantumDots,Nanocomposites–Properties–
IdeasaboutNanomaterialssynthesis.

UnitII CarbonNanoTubes(CNT)

IntroductiontoCarbonNanoTubes–SingleWalledCarbonNanoTubes–Multi
walledCarbonNanoTubes–Properties-CarbonNanoTubesbasedNanoobjects-
Applications.

UnitIII Fabrication

Fabrication methods – Top down processes – Milling,lithographics,
Bottom–Upprocess–MBEandMOVPE,liquidphasemethods,colloidalandsol–gel
methods–selfassembly.

UnitIV Characterization

ScanningProbeMicroscopy– Principleofoperation– Instrumentation–
ScanningTunnelingMicroscopy–STMprobeconstructionandmeasurement.

AtomicForceMicroscopy– InstrumentationandAnalysis– Transmission
ElectronMicroscopy–operationandmeasurement.

UnitV NanodevicesandApplications

Opticalmemories–Nanomaterialsapplicationsinmagnetism–inelectronics
–SensorsinBiomedicalfield–inoptics–Nanolayerapplications–Nanoparticle
applications.

BooksforReferenceandStudy:

1. PrinciplesofNanoScienceandNanoTechnology–M.A.Shah,TokeerAhmed,
NarosaPublishingCo.,NewDelhi,2010

2.NanomaterialsandNanodevices-G.MohanKumar,NarosaPublishingCo.,
NewDelhi,2016

3.NanoScienceandNanotechnology-M.S.RamachandraRaoandShubraSingh,
Wiley,2013

4.Nanotechnology–MarkRatner,DanielRatner,PearsonEdn.,2003

♣♣♣♣♣♣♣♣♣♣


