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B.Sc-PHYSICSSYLLABUS

PROGRAMMEOBJECTIVES

Mentortheyoungstudentstofaceglobalchallengeswithuniqu
eproficiencyinPhysics.
ToapplybasicPhysicsprinciplesineverydaylife.
PromoteanalyticalthinkingandexperimentalskillsinPhy

sics.

PROGRAMMEOUTCOMES

Acquire academic excellence with an aptitude
Jorhigherstudiesandresearch.
Apply appropriate scientific methods and

moderntechnologytosolvecomplexproblemsrelatedtosoc

iety.



REGULATIONS
1. ELIGIBILITY
Candidates seeking admission to the first year of the Bachelor of Science —
PhysicsshallberequiredtohavepassedtheHigherSecondaryexaminationwithMathematics,Physic
s and Chemistry conducted by the Government of Tamil Nadu or an Examinationaccepted as
equivalent thereto by the Syndicate subject to the conditions as may be
prescribedtheretoarepermittedtoandqualifyforB.Sc.,(Physics)degreeexaminationsofthisUniver

sityafteracourseofstudyofthreeacademicyears.

2. DURATIONOFTHECOURSE
The course for the degree of Bachelor of Science shall consist of three years

dividedintosixsemesterswithinternalassessmentundera choicebasedcreditsystem.

3. COURSEOFSTUDYANDSCHEMEOFEXAMINATION
The course of study shall comprise instruction in the following subjects according
tothe syllabus and books prescribed from time to time. The scheme of examination of

thedifferentsemestershall beasfollows;

TotalMarks : 4200
Partl : 400
Part 11 : 400
Partlll : 2200
PartlVV : 1200
TotalCredits ; 157+EC”
Partl : 12
Part 11 : 12
Partlll : 102
PartlVv : 31
PartV : ExtraCredits”

“Extracredits:SWAYAM/NPTELetc.,(onlinecourses), Internship&Extensionactivities.(Notco
nsideredforGrand TotalandCGPA)



COURSEOFSTUDYANDSCHEMEOFEXAMINATION
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SEMESTERI
| 21UFTAO1 Language — | 6 3 3 25 75 | 100
Il | 21UFENO1 English-I 6 3 3 25 | 75 | 100
I | 21UPHO1 CorePhysics —I 5 3 5 25 | 75 | 100 | 11
(PropertiesofMatterand Acoustics)
I | 21UPHPO1 CorePhysicsPractical-1* 3 3 - - - - |16
I | 21JUMAA01 AlliedMathematics—I(Theory) 4 3 4 25 | 75 | 100
I | 2IUMAAPO1 AlliedMathematics(Practical)* 2 3 - - - -
IV | 21UEVO01 ValueEducation 1 3 1 25 | 75 | 100
IV | 21UPENO1 ProfessionalEnglish— | 3 3 4 25 | 75 | 100
SEMESTERII
| 21UFTAQ02 Language —II 6 3 3 25 | 75 | 100
Il | 21UFENO02 English-II 4 3 3 |25 75 |100
I NaanMudhalavanS| LanguageProficiencyforEmployability 2 3 2 125 75 |100
killbasedCourses
111 | 21UPHO02 CorePhysicslI(Mechanics) 5 3 5 25 | 75 | 100 | 14
11 | 21UPHPO1 CorePhysicsPracticaI_I* 3 3 5 40 60 | 100 | 16
1 | 2ZIUMAAQ2 AlliedMathematics—I1(Theory) 4 | 3 | 4 | 25 | 75| 100
I 2ITUMAAPOL | AlliedMathematicsPractical” 213 | 4| 40 |60 100
IV | 21UVEOL EnvironmentalStudies 1 3 1 25 | 75| 100
IV | 21UPENO1 ProfessionalEnglish—I1 3 3 4 25 | 75| 100




*ContinuedfromlsemesterandExaminationswillbeattheendoflIsemester
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SEMESTERIII
I 21UFTAO03 Language— 111 6 3 3 25 | 75 | 100
Il | 2IUFENO3 English— 111 6 3 3 25 | 75 | 100
11 | 21UPHO03 CorePhysics—III 5 3 5 25 | 25 | 100 | 18
(ThermalandStatisticalPhysics)
I | 21UPHP02 CorePhysicsPractical— 11* 3| 3| - - - - 22
11 | 2IUCHAO1 AlliedChemistry—I(Theory) 4 3 4 25 | 75 | 100
I | 2IUCHAPO1 AlliedChemistryPractical* 2 | 3 - - - -
IV | (Student’schoice) | Non-MajorElectiveCourse—| 2 3 2 25 | 75 | 100
IV | NMSDC Digital Skill for Employability - 2 - 2 | 100 | - | 100 |51
Microsoft Office Essentials
V | Onlinecourse SWAYAM/ NPTELetc.,** - - 2 - - *k
SEMESTERIV
I 21UFTA04 Language— IV 6 3 3 25 | 75 | 100
Il | 2IUFENO4 English-1V 6 3 3 25 | 75 | 100
11 | 21UPHO04 CorePhysics—1V 5 3 5 25 | 75| 100 | 20
(OpticsandSpectroscopy)
Il | 2IUPHPO02 CorePhysicsPractical— I1* 3 3 5 40 | 60 | 100 | 22
I | 21UCHAO02 AlliedChemistry—I1(Theory) 4 3 4 25 | 75 | 100
11 | 2ITUCHAPO1 AlliedChemistryPractical™* 2 3 4 40 | 60 | 100
IV | (Student’schoice) | Non-MajorElectiveCoursell 2 3 2 25 75 | 100
IV | NaanMudhalavans | Employability Skills-Microsoft 2 | 3 2 | 100 | - | 100
killbasedCourses
V | 21UPHISO1 Internship*** - - 2 - - -

*

**

Continuedfromlllsemesterand ExaminationswillbeattheendoflVsemester.




StudentsshouldsubmittheironlinecoursecertificatesattheendoftheVlsemester(8to
12weeks -2credit/percoursewillbeallotted).
***Thestudentsshouldundergocompulsory2weeksinternshipprogramsduringthelVsemeste

rvacation.Attheend oftheprogram,studentsshould submitthereport.
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SEMESTERV
I | 21UPHO05 CorePhysicsV 5 3 5 25 75 | 100 |24
(ElectricityandMagnetism)
11 | 21UPHO06 CorePhysics—VI(SolidStatePhysics) 5 3 5 25 75 1100 |26
I | 21UPHO07 CorePhysics —VII 5 3 5 25 75 | 100 |28
(AnalogandDigitalElectronics)
11 | 21UPHEOL/ | Elective-I 5 3 |4 25 75 | 100 |43/
21UPHEOQ2 (MaterialsScience/Astrophysics) 45
I | 21UPHPO3 CorePhysicsPractical—I11* 3 |3 |- - - - 39
I | 21UPHP04 CorePhysicsPractical— IV* 3 3 - - - - 41
IV | 21UPHS02 Skill-basedElectivecourse—I| 2 3 3 25 75 | 100 |55
Computationalmethodsandprogrammingin-C
IV | NMSDC Computational Intelligence for 2 3 3 25 75 | 100 |57
Employability-Drone Pilot
Techniques
SEMESTERVI
I | 21UPHO08 CorePhysics-VI1(AtomicPhysics) 5 3 5 25 75 1100 |31
I | 21UPH09 CorePhysics-1X(NuclearPhysics) 5 3 5 25 75 100 |34
I | 21UPH10 CorePhysics —X 5 3 5 25 75 100 |37
(QuantumMechanicsandRelativity)
111 | 21UPHEOQ3/ | Elective — Il (Energy Physics 5 3 4 25 75 | 100 |47/
21UPHEO04 /ElectronicCommunicationSystems) 49
I | 21UPHPO3 CorePhysicsPractical—-I11* 3 3 5 40 60 |[100 |39
I | 21UPHP0O4 CorePhysicsPractical— IV* 3 3 5 40 60 | 100 |41
IV | 21UPHS04 Skill-based Elective course 2 3 3 25 75 1100 |61
IVMicroprocessoranditsApplication
S




Elective
11 [NaanMudhalava/Green Technology for Employability-EV 2 3 2 25 | 75 | 100

n Battery Management
SkillbasedCours
es
V | 21UEX01 Extensionactivities - - 1 - - -

*ContinuedfromVsemesterandexaminationswillbeattheendofVIsemester

*ContinuedfromlsemesterandExaminationswillbeattheendofl Isemester

*  ContinuedfromlllIsemesterand ExaminationswillbeattheendoflVVsemester.

**
StudentsshouldsubmittheironlinecoursecertificatesattheendoftheVlsemester(8to12
weeks -2credit/percoursewillbeallotted).

***Thestudentsshouldundergocompulsory2weeksinternshipprogramsduringthelVVsemesterv
acation.Attheend oftheprogram,studentsshould submitthereport.

*ContinuedfromVsemesterandexaminationswillbeattheendofVIsemester



Elective—I(V-Semester)
1. MaterialsScience(21UPHEOQ1)
2. Astrophysics
(21UPHEO2)Elective-11 (VI-
Semester)
1. EnergyPhysics (21UPHEOQ3)
2. ElectronicCommunicationsystems(21UPHEQ4)S
kill-based ElectiveCourses(SBEC)

1. Careercompetencyskills-1(21UPHS01)

2. ComputationalMethodsandProgrammingin-C(21UPHS02)
3. Instrumentation(21UPHSO?3)

4. Microprocessoranditsapplications(21UPHS04)N

aanMudhalavanSkillbased Courses

1. LanguageProficiencyforEmployability(Semesterll)
2. DigitalSkillsforEmployability(Semester1V)
3. EmergingTechnologyforEmployability(SemesterVI)N

on-MajorElective Courses
1. PhysicsinEverydaylife-Semester—I11(21UPHNO1)
2. Non-renewableEnergysources-Semester—IV (21UPHNO02)

4. EXTENSIONACTIVITY/FIELDVISITISMANDATORY
Auvisittoafactory,farm,ormuseumismandatoryforpurposesoffirsthand observation.

5. EXAMINATIONS
Thetheory examination shall bethreehours duration toeachpaperat theendof eachsemester. The
candidates failing in any subject(s) will be permitted to appear for each failedsubject(s)

inthesubsequentexamination.



6. PASSING
MINIMUML.Theory

Continuouslinternal Assessment(CIA):25marks

UniversityExamination (UE):75marks

Evaluation of CIA Passingminimum

Tests -15marks

Assignment/Seminar/FieldTrip* -05marks

Attendance -05marks

Total(CIA) =25marks Nominimummarks
Evaluation ofUE =75marks UE (40%) =30marks
Total =100marks | 40% =40marks

*ClAforSBEC:5Marksmaybeawardedforsubmissionoffieldvisit/Industrialvisit/assignment.

2.Practical

Continuouslinternal Assessment(CIA):40marks

UniversityExamination (UE):60marks

Evaluation of CIA Passingminimum
Observation -15marks

ModelExam -20marks

Attendance -05marks

Total =40marks Nominimummarks

UE =60marks UE (40%) =24marks
Total =100marks | 40% =40marks

UniversityExamination:60Marks

Evaluationforuniversitypracticalexaminations
RecordMarks** -10
MarksFormulawithexpansion -
5MarksObservationswithdata - 20

MarksCalculation -15Marks
Resultwithunits - 05Marks
Viva— voce - 05Marks

**Submissionofrecordwithdue certificationisamustforexternalpracticalexamination.
**Astudentshouldcompletealltherequiredexperimentstogetl0marksfortherecord.



7. CLASSIFICATIONOFSUCCESSFULCANDIDATES

Candidates who obtain 75% and above of the marks in the aggregate shall be
deemedto have passed in First Class with Distinction provided they pass all the
examinationsprescribed for the course at first appearance. Candidates who secure not less
than 60% of theaggregate marks in the whole examination shall be declared to have passed in
First Class.Candidates to secure not less than 50% shall be declared to have passed in

Second Class. Allothersuccessfulcandidatesshallbedeclaredtohavepassedinthirdclass.

Letter Cumulative GradeD Range
Grade GradePointsAve escription ofMark
rage S
S 10 Outstanding 90-100
A 9 Excellent 80-89
B 8 VeryGood 70-79
C 7 Good 60-69
D 6 Average 50-59
E 5 Satisfactory 40-49
RA 0 Re-Appear 0-39

_ (Marks obtained in course X
B Credit) 100

TotalGradePointsearnedinasemester

TotalCreditregisteredinaSemester

SumofGradePointsearned

GPA=
Totalcreditregisteredinasemester
CLASSIFICATION:
CGPA 7.5andabove IClasswithDistinction
CGPA Between6and7.4 IClass
CGPA Between5and5.9 Il Class
CGPA Betweendand4.9 Il Class

8. RANKING
Candidates who pass all the examinations prescribed for the course in the first attempt
andwithin three academic years from the year of admission to the course alone are eligible

forUniversityRanking.
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9. MAXIMUMDURATIONFORTHECOMPLETIONOFTHEUGPROGRAM

The maximum duration for the completion of the UG Program shall not
exceedtwelvesemesters.
10. COMMENCEMENTOFTHISREGULATION

Theseregulationsshalltakeeffectfromtheacademicyear2021-2022and thereafter.

11. TRANSITORYPROVISION

Candidates who were admitted to the UG course of study before 2021-2022 shall
bepermitted to appear for the examinations under those regulations for three years i.e., up to
andinclusive of the examination of April/May 2024. Thereafter they will be permitted to
appearonlyunderregulations theninforce.

12. QUESTIONPAPERPATTERN
(UniversityExam)
Duration:3Hours MaximumMarks—

75MarksPart A:15X1=15Marks(Answerallquestions)

MultipleChoiceQuestions —with fouroptions(Threequestions fromeachunit)

PartB:2X5 =10Marks(Answeranytwo questions out offivequestions)

Onequestionfromeachunit-(Outoffivequestions,twoquestionsmustbetheproblem)

PartC:5X10=50Marks(Answer

allquestions)Onequestion fromeachunit-(Eitherortype)
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COREPHYSICSI- PROPERTIESOFMATTERANDACOUSTICS

SEMESTER o HOURS/WEEK :5
SUBJECTCODE :21UPHO01 CREDITS )
OBJECTIVES

e Toimpartthebasicconceptsofpropertiesofmattertomakethestudentsrealizetheconce
pts inday-to-daylife.

e To studythebasicsofviscosityandits importance.
e Tolearnandcomprehendtheconceptsofsurfacetension.

e Toenablethestudentstounderstandwavesandoscillationstomakethemappreci
atetheflavourofphysicsinsound.

e ToenablethestudentstounderstandtheAcousticaspectsofhallsandauditoriaandUItra
sonic.

LEARNINGOUTCOMES
e Studentsunderstandthebehaviourandpropertiesofsolidsandfluids.
e Studentswillabletoacquireknowledgeaboutviscosityandlubrication.
e Studentswill have astrongknowledgeofsurfacetension.

e Studentswillgetanoverviewofthefundamentalprinciplesofwavesandoscillation
.

e To study and apply the knowledge of Acoustics aspects of halls and
auditoriumandunderstandUItrasonicandits applicationinvariousfield.

UNITIELASTICITY

Bending of beams— Expression for bending moment -Young's modulus - theory
andexperiment (uniform and non—uniform bending) - using pin and microscope method-
| -section Girders Cantilever—Depression of the loaded end of a Cantilever -
experimentaldetermination scale and telescope method - Torsion of a body — expression
for a coupleper unit twist — work done in twisting a wire - determination of rigidity
modulus — Statictorsion method with scale and telescope —Torsional pendulum — rigidity

modulus andmomentofinertia.

UNITHVISCOSITY

Definition of Coefficient of viscosity with unit and dimension —Streamline and
turbulentflow - expression for critical velocity—Poiseuille's formula for the coefficient of
viscosityand its correction— determination of coefficient of viscosity by capillary flow
method(Poiseuille's method) — comparison of viscosities by Ostwald's viscometer—

Variationsofviscosityofaliquidwithtemperature-lubrication-applications ofviscosity.

12



UNITIHIISURFACETENSION

Definition of surface tension with unitand dimension— Moleculartheory — Surfaceenergy

— formation of drops— the angle of contact — excess of pressure inside and

overcurvedsurfaces-applicationtocylindricalandsphericaldropsandbubbles—Experimental

determination of surface tension (Jaeger's method) — drop weight methodof determining

surface  tension  and interfacial surface  tension  —  determination

surfacetensionbyQuincke'smethod-avariationofsurfacetensionwithtemperature.

UNITIVWAVESANDOSCILLATIONS

Simple harmonic motion - Free, Damped, Forced vibrations and Resonance -

Sharpnessof resonance Phase of resonance — Quality factor- Examples of forced and

resonantvibration-Fourier'sTheorem-Applicationtosawtoothwaveandsquarewave-

Intensity&Iloudness ofsound-Decibels -Intensitylevels-Noisepollution.

UNITVACOUSTICS&ULTRASONICS

Acoustics: Musical sound — characteristics of musical sound and noise -

reverberationand time of reverberation —derivation of Sabine's formula —determination of

absorptioncoefficient-Acousticaspectsofhalls andauditoria.

Ultrasonic — Production — Piezoelectric method — magnetostriction method -

detectionmethods—properties —applications.

BOOKSFORSTUDY

1. D.S.Mathur,Elementsofpropertiesof
matter,S.Chand&CompanyLtd.,NewDelhi(2010).

2. R.Murugeshan,Propertiesofmatterandacoustics,S.Chand&Co,New Delhi(2012)

3. BrijLaland N. Subrahmanyam, Propertiesofmatter,Eurasia Publishing
HouseLimited(2005)

4. N.SubrahmanyamandBrijLal,ATextBookofSound,VikasPublicationHousePvtLtd,Ne
wDelhi(1999).

BOOKSFORREFERENCE

1. RichardP.Feynman,LecturesonPhysics.VVol.1&I1, TheNewMillenniumEdition(2012)

2. DavidHallidayand RobertResnick,FundamentalsofPhysics,WileyPlus,(2013)

3. B.H. Flowersand E.Mendoza, PropertiesofMatter, WileyPlus,1991.

4. H.R.Gulati,FundamentalsofGeneralpropertiesofmatter,S.Chand2012.

5. Hugh D. Young and Roger A. Freedman, Sears &Zemansky's University
PhysicswithModernPhysics,14thEdition(2015)

13



WEBSITESFORREFERENCE
https://physics.info/elasticity/

https://silver.neep.wisc.edu/~lakes/PoissonIntro.html

https://www.insula.com.au/physics/1279/L7.html

https://schools.aglasem.com/46834

https://schools.aglasem.com/47259

https://www.askiitians.com/physics/mechanics/surface-tension.aspx

N o o > wDh e

https://hyperphysics.phy-astr.gsu.edu/hbase/pbuoy.html

PEDAGOGY :Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPr

esentationetc.
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COREPHYSICSII - MECHANICS

SEMESTER a1 HOURS/WEEK :5
SUBJECTCODE :21UPH02 CREDITS 53]
OBJECTIVES

e To know the fundamentals of projectile motion, the centre of gravity,
SHM,Hydrostatics andDynamics ofrigidbodies.

e ToprovidethebasisoftheclassicalapproachofLagrangianMechanics.

LEARNINGOUTCOMES
o Learntosolvetheproblems inprojectilemotion.
e Understandtheconceptsofrigidbodydynamicsinterms ofthemomentofinertia.
e AcquireknowledgeofLagrangianformulationinclassicalmechanics.

UNITI

PROJECTILE: Definition of Range, Time of flight and Angle of projection —Range up
anddown an inclined plane maximum range — two directions of projections for a given
velocityandrange.

IMPACT: Laws of impact — coefficient of restitution — the impact of a smooth sphere on
afixed smooth plane — Direct impact between two smooth spheres — Loss of Kinetic
energyindirect impact — velocity change in oblique impact between two smooth spheres-Loss
ofkineticenergyinanobliqueimpact.

UNITII

CENTREOFGRAVITY: :Definition-
Centreofgravityofasolidcone,Solidhemisphere,hollowhemisphereand atetrahedron—
CentreofBuoyancy.
FRICTION:Introduction-Static,Dynamic,RollingandLimitingFriction -Lawsoffriction
—theangleoffriction—resultantreactionandconeoffiction—

equilibriumofabodyonaninclinedplaneundertheactionofaforce.

UNITIII

SIMPLE HARMONIC MOTION: Composition of two SHM's of same period along
astraight line and at the right angles to each other —Lissajou's figures — Experimental
methodsforobtainingLissajou’sfigures— Applications.

RIGID BODY DYNAMICS: Compound pendulum - Centers of oscillation and suspension -

determination of g and k - Bifilar pendulum - Parallel and non-parallel threads - Centre

15



ofmass-Conservationoflinearandangularmomentum-VariablemassRocketpropulsion.
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UNITIV

HYDROSTATICS: Concurrent forces - Parallel forces —couple - static equilibrium of
rigidbody - the centre of pressure of rectangular and triangular lamina - Metacentric height
and itsdetermination.

HYDRODYNAMICS: Equation of continuity of flow — Euler’s equation of

unidirectionalflow- Torricelli’stheorem-Bernoulli’stheoremanditsapplications— Venturimeter.

UNITV

LAGRANGIAN DYNAMICS: Mechanics of system of particles — Conservation of energy -
Constraintsofmotion Generalizedcoordinatesandthetransformationequation-simpleillustration
for the transformation equation — Configuration space - the principle of virtualwork—
D’ Alembert’sprinciple-Lagrange’sformulationforconservationtheorems—Hamiltonian-

Hamilton'sEquation.

BOOKSFORSTUDY
1. R.Murugeshan,MechanicsandMathematicalPhysics,S.Chand&CompanyLtd,2008,3"Edn.
2. M.NarayanamurthiandN.NagarathinamDynamics, TheNationalPublishingCompany2008,8"
d
Edn.

BOOKSFORREFERENCE

1. HerbertGoldsteinClassicalMechanicsAdditionWesleyPublications,2005.

2. D.S.Mathur, Mechanics,S.Chand&CompanyLtd.,2000, 3Edn.

3. TheFeynmanLecturesonPhysics, Volumes1&1, NarosaPublishingHouse,1998

4. MurrayR.Spiegel, TheoreticalMechanics,Schaum’sOutlineSeries, McGraw-
HillBookCo,SI(Metric)Edition,1987

PEDAGOGY :Chalkandtalklectures,GroupDiscussion,Seminar,InteractionandPowerpointPre

sentationetc.
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COREPHYSICS PRACTICALI

SEMESTER &I HOURS/WEEK :3
SUBJECTCODE  :21UPHPO1 CREDITS i3
OBJECTIVES

To understand and apply the principle of physics by doing related experiments

inpropertiesofMatter,Optics,ElectricityandBasicElectronics.

LISTOFEXPERIMENTS(ANYFOURTEENONLY)
1.  CompoundPendulum-Determinationofgandk.

2. Young’smodulus(q)-Non-uniformbending-pinandmicroscope-unknownmass.

w

Y oung’smodulus(q)-Uniformbending-Opticlevermethod-scaleandtelescope
-unknown mass.

Rigiditymodulus—Statictorsionapparatus-unknownmass.
CoefficientofViscosity-graduatedburetteandradiusbymercypelletmethod.
SurfaceTension-Capillaryrisemethod.

Sonometer-frequencyofatuningfork and-R.Dofsolid andliquid.

Specific heatcapacityofsolids bythemethodofmixtures-Halftimecorrection.

© 0 N o g &

Coefficientof Thermalconductivityofbadconductor-Leesdiscmethod.

10. Spectrometer-Refractivelndexofasolidprism.

11. Spectrometer-Grating—Normalincidence—
Determinationofwavelengthofmercuryspectrallines.

12. Potentiometer-lowrangevoltmetercalibration.

13. Potentiometer-lowrangeammetercalibration.

14. PostOfficeBox-Energybandgapofathermistor.

15. Momentofamagnet-deflectionmagnetometer-TANCposition.

16. Momentofmagnet- circularcoil-Deflectionmagnetometer.

17. Lowrangepowerpack.

18. JunctionandZenerdiodecharacteristics.

19. LogicgatesusinglC’s—truthtableverification(AND,OR,NOT,NAND,NOR,EXOR)

20. Transistorcharacteristics—CEconfiguration.
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BOOKSFORSTUDYANDREFERENCE

1.  M.N.Srinivasan,S.Balasubramanian,R.Ranganathan,A
textbookofPRACTICALPHY SICS,SultanChandandsonseducationalpublishers,New
Delhi.Edition2017

2. M.KSubramanian,S.Padmanathan,S.Somasundaram,B.ScPracticalPhysics,ApsaraPubl
ications, Trichy,revised edition 2020.

3. C.C.Ourseph, C.Rangarajan, R. Balakrishnan — A Text Book of Practical Physics —
S.ViswanathanPublisher—Part11(1996)

4.  S.L.GuptaandV.Kumar—PracticalPhysics—PragatiPrakashan—25"Edition(2002)

PEDAGOGY :DemonstrationandpracticalSessions.
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CORE PHYSICS 11l - THERMAL AND STATISTICAL

PHYSICSSEMESTER i
HOURS/WEEK:5

SUBJECTCODE:21UPHO03 CREDITS 5
OBJECTIVES
e UnderstandtheThermodynamicallaws,potentialandfunctions.
e Understandthestatisticalphysics
LEARNINGOUTCOMES
Studentswillgainprofoundknowledgeinspecificheat,thermodynamicsfunctions,potentials
and transfer of heat. These concepts will leads to understanding the

applicationofthermodynamics andstatisticalphysics.

UNITIHEAT

Concept of Heatand Temperature- Thermometry - types of Thermometer -
PlatinumResistance thermometer — calorimeter - Specific Heat Capacity of liquid by
Newton's lawof cooling - specific heat capacities of gas — Determination of C,by Joly’s

method —DeterminationofCpbyRegnault’smethod.

Low - temperature physics — Joule Thomson Effect — porous plug theory and experiment —
liquefaction of gases by Linde’s process — liquefaction of hydrogen — liquefaction
ofhelium by KammerlinghOnne’s method — Helium I and 11 — Adiabatic Demagnetisation

—Electroluxrefrigerator.

UNITHTHERMODYNAMICS

Thermodynamics — Zeroth and the first law of thermodynamics — Application of first
lawof thermodynamics — Adiabatic equation of a perfect gas — Determination of y by
ClementandDesorme’smethod—Reversibleandlrreversibleprocesses—
Secondlawofthermodynamics—Carnot’s Engineand Refrigerator—
Carnot’sPetrolandDieselEngines

— Efficiency. Entropy — Change in Entropy — Change in entropy in the reversible
andirreversibleprocess—T-Sdiagram—Entropyofaperfectgas—Thirdlawofthermodynamics.

UNITIHITHERMODYNAMICRELATIONS
Thermodynamic relations — Maxwell’s thermodynamic relations — Applications — joule —
Thomsoncooling-thecoefficientforperfectandVVanderWaalsgas—Clausius—
Clapeyron’sEquation—Thermodynamicpotentials—Internalenergy—Helmholtzfunction—
Gibbsfunction—-Enthalpy—Relationofthermodynamicpotentialswiththeir
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variables — T-S Equations — Maxwell’s law of equipartition of energy-specific heats

ofmonoatomic,diatomicgases—Clausiusinequality—FirstandSecond-orderphasetransition.

UNITIVCONDUCTIONANDRADIATION

Conduction and Radiation — Thermal Conductivity — definition — Coefficient of
thermalconductivity —thermal conductivity of a bad conductor — Lee's disc method — a
goodconductor—Searle'smethod-radiation—Blackbodyradiation—definition—
Wien'sDisplacement law — Rayleigh Jean's law — Planck's law — Stefan's law and
experimentalverification of Stefan's law — Solar constant — temperature of the sun by

Angstrom'sPyroeliometer.

UNITVSTATISTICALPHYSICS

Statistical Physics — Phase Space — Volume in Phase space — Ensembles —
Liouville’stheorem—MicrostateandMacrostate—Thermodynamicprobability—Maxwell—-
Boltzmann distribution law — distribution function for an ideal gas— Mean,RMS andmost
probable speed — distribution of velocities — Limitations — Bose-Einstein distributionlaw—
photongas—BasicprinciplesofFermi-Diracstatistics—electrongas.

BOOKSFORSTUDY

1. BrijlalandSubrahmanyam,HeatandThermodynamics,S.Chand&Co, 2002.

2. Brijlal,SubrahmanyamandHemne,HeatthermodynamicsandStatisticalphysics,S.Chand
&Co,2014.

3. GuptaandKumar,StatisticalMechanics,PragatiPrakashan,2003.

4. S.K.Roy,ThermalPhysicsandStatisticalMechanics,NewAgelnternational (P)Limite
dPublishers,NewDelhi.

BOOKSFORREFERENCE

1. D.S.Mathur,Heatandthermodynamics,S.Chand&Co.,2000.

2. S.Garg,R.BansalandC.Ghosh, ThermalPhysics, TataMcGraw-Hill,1993.

3. S.S.Singhal,J.P.Agarwal,Sathyaprakash,HeatthermodynamicsandstatisticalPhysics
,PragatiPrakashan,2001.

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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COREPHYSICSIV-OPTICSANDSPECTROSCOPY

SEMESTER v HOURS/WEEK :5
SUBJECTCODE  :21UPHO04 CREDITS 53]
OBJECTIVES

e UnderstandtheGeometryoflenses.
¢ UnderstandthePhenomenaofoptics.

e Attainadequatebasicknowledge inspectroscopy.

LEARNINGOUTCOMES
Students will gain thorough knowledge in the geometry of lenses, interference,
diffractionandpolarization. Theseperceptionswill helptounderstandthe

spectroscopictechniques.

UNITIGEOMETRICALOPTICS

GeometricalOptics—Introduction (Convexlens—Optic Centre—Cardinal Points—Principal
foci and principal points — An optic centre of a lens) spherical aberration inLenses —
methods of minimizing spherical aberration — Definition of coma, astigmatismand
curvature of field, distortion — a chromatic aberration — dispersion by a prism —Cauchy’s
dispersion  formula —  dispersive  power —Achromatism in  prism -
Deviationwithoutdispersion—Chromaticaberrationsinalens—Circleofleastconfusion—
Achromatic lens —Condition for achromatism of two thin lenses separated by a

finitedistance.

UNITHINTERFERENCE

Interference—Coherence—temporal coherenceandspatialcoherence—Fresnel’sbiprism

— Interference due to reflected and transmitted light — Airwedge - experiment to find
thethickness of a wire — Testing the plainness of surfaces — Newton’s rings — theory
andexperiment—
Michelson’sInterferometeranditsapplications(Determinationofwavelengthofmonochromati
clight—
thedifferenceinWavelengthbetweentwoneighbouringspectrallinesandstandardizationofthe

metre)—Fabry-Perot Interferometer

UNITIHIDIFFRACTION
Diffraction — Fresnel diffraction — Rectilinear propagation of light —zone plate —

circularapertures — opaque circular disc — straight edge — Comparison of zone plate with
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convexlens — Fraunhofer diffraction pattern with N slits(diffraction grating) — normal
incidence —absent and overlapping spectra of a diffraction grating.- Rayleigh's criterion —
Resolvingpowerofatelescope,prism,microscope andgrating.
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UNITIV:POLARIZATION
Polarization—Brewster’slaw—Doublerefraction—Nicolprismaspolarizerandanalyzer
—Huygen's theory of double refraction in uniaxial crystals— Double image polarizingprisms
— Quarter wave plate, Half wave plate —Plane, elliptically and circularly polarizedlight —
production and detection — Babinet's compensator —Dichroism — Polaroids - uses —

Opticalactivity—Fresnel’sexplanation—SpecificRotation-Laurent'shalfshadepolarimeter.

UNITV:SPECTROSCOPY

Region of Electromagnetic Spectrum — Energy states of the atom — Wave and
Particleproperties of EMR — Interaction of low energy electromagnetic radiation with
matter- theprinciple of laser- (Absorption, Transmission, Stimulated absorption,
Spontaneous andStimulatedemission)opticalpumping-RubyandHe-Nelaser-Applications—
Holography-recordingandreconstruction-IRspectroscopy—
Basicprinciple,Instrumentationandapplications—UV/Visspectroscopy—

Basicprinciple,Instrumentationandapplications.

BOOKSFORSTUDY
1. SubrahmanyamandBrijlal,AtextbookofOPTICS,S.Chand&Co.,2001
2. Aruldhas,Molecularstructureandspectroscopy,2 nded.EEE.,2007
3. BanwellC.N.&McCagh,FundamentalsofMolecularSpectroscopy, TataMcGra
w HillPublishingCo.Ltd.4"edition,1994.
4. R.MurugeshanandKiruthigasivaprasath,OpticsandSpectroscopy,S.Chand&Co,2010.

BOOKSFORREFERENCE
1. ChangRaymond,Basicprinciplesofspectroscopy,McGraw-Hill,2003.
2. AjoyGhatak,Optics, TheMCGrawHillcompanies, 3"edition,2006.

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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COREPHYSICSPRACTICAL-II

SEMESTER AN&IV HOURS : 3/IWEEK
SUBJECTCODE  :21UPHPO02 CREDITS 5
OBJECTIVES

Tounderstandandapplytheprincipleofphysicsbydoingrelatedexperimentsinpropertiesofmatter,o

ptics,electricity,electromagnetismandbasic electronics.

LISTOFEXPERIMENTS (ANY FOURTEENONLY)
Y oung’smodulus-Cantilever-Depression-scaleand Telescope.
Torsionpendulum-Rigiditymodulusofawire(withand withoutmass).
Y oung’smodulus-NonUniformbendingKoenig'smethod.
FrequencyoftuningforkusingMelde’sapparatus.
VerificationofOhmslaw byJoule'scalorimeter.
Specificheatcapacityofa liquid byNewton’slawofcooling.

Spectrometer-(i-d)curve- poftheprism.

© N o g Bk~ w DN PE

Spectrometer-

Dispersivepowerofaprismanddeterminationofthewavelengthofmercurylampbymini

mumdeviationmethod.

9. Spectrometer- Grating-Minimum deviation method-determination of the wavelength of
amercurylamp.

10. Airwedge method-Thicknessofthinwireanditsinsulation.

11. Refractiveindexoflens-Newton’sringsmethod.

12. Potentiometer-comparisonofSpecificresistance ofthegiventwocoils

13. CareyFosterBridge-temperaturecoefficientofthe coil

14. MandBn—Deflectionmagnetometer-TANAandTANBposition.

15. Specificheatcapacityofa liquid byNewton’slawofcooling.

16. ComparisonofEMFoftwocells-B.G.

17. Bridgerectifierwithregulatorpowersupply(Zenerdiode).

18. Logicgatesusingdiscretecomponents- AND,OR,&NOT.

19. VerificationofDemorgan’stheoremusinglogicgates.

20. VerificationofNAND &NORGatesasUniversalBuildingBlock.
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BOOKSFORSTUDYANDREFERENCE

1. M.N.Srinivasan,S.Balasubramanian,R.Ranganathan,AtextbookofPRACTICALPHYS
ICS,SultanChandandsonseducationalpublishers,NewDelhi.Edition2017

2. M.K Subramanian, S.Padmanathan,S.Somasundaram,B.Sc Allied Practical
Physics,ApsaraPublications, Trichy,RevisedEdition2020

3. C.C.Ourseph,C.Rangarajan,R.Balakrishnan—ATextBookof PracticalPhysics—
S.ViswanathanPublisher—Partl11(1996)

4. S.L.GuptaandV.Kumar—PracticalPhysics—PragatiPrakashan—25"Edition(2002)

PEDAGOGY

DemonstrationandpracticalSessions
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COREPHYSICSV-ELECTRICITYANDMAGNETISM

SEMESTER 'V HOURS/WEEK:5
SUBJECTCODE: 21UPHO05 CREDITS 5
OBJECTIVES

e Toacquirein-depthknowledgeofmeasuringinstrumentsinvolvingelectricandmagneticfields.
e Tostudyvarious magneticpropertiesofmaterials andtheirapplications.

e Togiveanideaofthefundamentalsofelectromagneticinductionandalternatingcurrents.

LEARNINGOUTCOMES
Onthe successfulcompletionofthecourse,studentswillbeableto
e Recognizebasicprinciplesandapplicationsofelectrometers.

o Effectivelyformulatetheelectricalcircuitproblemintoamathematicalproblemusingcircuits,la
ws andtheorems.

UNITICAPACITORS ANDELECTROMETERS
Spherical Capacitors - Cylindrical capacitors— Parallel plate capacitor — Effect of dielectric -
the force of attraction between plates of a charged parallel plate capacitor — Guard
Ringcapacitor — Mica capacitor — uses of capacitors - Quadrant electrometer — measurement

ofpotential,ionizationcurrentand dielectricconstant.

UNITHELECTRICALMEASUREMENTSANDTHERMOELECTRICITY
Carey—FosterBridge-theory-temperaturecoefficientofresistance—potentiometer—calibration of
ammeter and high range voltmeter —thermoelectricity — laws of thermo e.m.f.—measurement
of thermo em.f. using potentiometer—Peltier effect and Peltier coefficient
ThomsoneffectandThomsoncoefficient-relationbetweenmtando—thermoelectricdiagrams

andtheiruses.

UNITHIMAGNETICPROPERTIESOFMATERIALS

RelationbetweenthreemagneticvectorsB,HandM-Intensityofmagnetization-Susceptibility
Permeability — Properties, Electron theory and Langevin’s theory of dia,
paraandferromagneticmaterials-magnetichysteresis—ExperimenttodrawB-Hcurve—

Ballisticmethod—Energyloss-determinationofsusceptibility:Gouy’smethod.
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UNITIVELECTROMAGNETICINDUCTION

Magneticinductionduetoa straightconductorcarrying current—-Movingcoilballisticgalvanometer
— damping correction —absolute capacity of a condenser using B.G — Ampere’scircuital Law-
Faradays Laws of electromagnetic induction — vector form - self -
inductancebyAnderson'sBridgemethod—Mutualinductance—Experimentaldetermination-

coefficientofcoupling.

UNITVALTERNATINGCURRENT

Peak, average and RMS value of current and voltage- form factor — ac circuit
containingresistance and inductance — ac circuit containing resistance and capacitance — series
andparallel resonance circuits —Q factor — power in an ac circuit containing LCR —

Wattlesscurrent—chokecoil-Transformer—construction,theoryanduses—energyloss—skineffect.

BOOKSFORSTUDY
1. BrijLalandSubrahmanyam,ElectricityandMagnetism,S.Chand&Co,NewDelhi(2016)
2. R.Murugesan,ElectricityandMagnetism,S.Chand &Co,NewDelhi(2016)

BOOKSFORREFERENCE

1. D.N.Vasudeva,ElectricityandMagnetism,S.Chand&Co,NewDelhi(2016)

2. K.K.Tewari,ElectricityandMagnetism,S.Chand &Co,NewDelhi(2016)

3. Fundamentals of Electricity and Magnetism — B.D.Duggal and C.L. Chhabra,
VishalPublishingCo(2004)

PEDAGOGY
Chalk and talk lectures, Group Discussion, Seminar, Interaction and PowerPoint

Presentationetc.
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COREPHYSICSVI-SOLIDSTATEPHYSICS

SEMESTER vV HOURS/WEEK:5
SUBJECTCODE: 21UPHO06 CREDITS 5
OBJECTIVES

Tolearncrystalstructures

Tostudydiffraction ofX-raysbycrystalanddefectsincrystals

Toknowthebasicsofmagnetismandsuperconductivity

Tounderstand theelectricanddielectricpropertiesofnon-metals

Togaintheknowledgeofthermalandelectricalpropertiesofsolids.

LEARNINGOUTCOMES
This course facilitates the student to understand the macroscopic properties of solids in

termsofmicroscopicparticles(components)ofthesolid.

UNITICRYSTALSTRUCTURE

Crystal Lattice - Primitive and Unit cell — Crystal systems - Bravais Lattice - Miller Indices —
Crystal structures- Simple cubic,body-centredCubic, Face CenteredCubic,Hexagonalclose-
packed structure - Perovskite and spinel structure - Sodium Chloride, Zinc Blende
and,DiamondStructure.

UNITHCRYSTALLOGRAPHY ANDCRYSTALIMPERFECTIONS

Diffraction of X-Rays by Crystals - Bragg's Law in one Dimension - Experimental Method
inX-Ray Diffraction - Laue Method, Rotating Crystal Method - Powder Photograph Method -
Symmetry Operations - Classification of defects - Point Defects, Line Defects -

SurfaceDefects-Volume Defects-effects ofCrystalimperfections.

UNITHIMAGNETISMANDSUPERCONDUCTIVITY
ClassificationofMagneticmaterials-Classical TheoryofDiamagnetism(Langevin'sTheory)—
Classical TheoryofParamagnetism(Langevin'sTheory)-WeissTheoryofParamagnetism-
Heisenberg'stheoryandQuantumTheoryofFerromagnetism—Antiferromagnetism—Ferrites-
Generalpropertiesofsuperconductors—Typesofsuperconductors— Meissnereffect-

Applicationsofsuperconductors.
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UNITIVDIELECTRICS

Fundamental Definitions in Dielectrics - Different types of Electric polarization -
Frequencyand Temperature Effects on Polarization - Dielectric Loss - Local Field on Internal
FieldClausius-Mosotti Relation - Determination of Dielectric Constant - Dielectric

Breakdown -PropertiesofDifferentTypes ofInsulating Materials.

UNITVTHERMALANDELECTRICALPROPERTIES OFSOLIDS

Introduction — specific heat of solids — classical theory (Dulong and Petit law) -
Einstein’stheory of specific heat — Debye’s theory of specific heat — Debye’s approximation —
FreeElectron Theory of metals — Electron Drift, mobility, mean free path — relaxation ions —

ElectricalandThermalconductivitiesofmetals—WiedmannFranzlaw—Fermienergy.

BOOKSFORSTUDY

1. C.KittelIntroductiontoSolidstatePhysics,WileylndiaEdition,2019,8thEdn.
2. M.Arumugam,MaterialsScience,AnuradhaPublishers,2004.

3. S.O.Pillai,SolidStatePhysics,NewAgelnternational (P)Ltd,2018.

4. M.A.Omar,ElementarySolidStatePhysics,PearsonEducation,2011.

5. R.MurugeshanandKiruthigaSivaprasath,S.ChandandCo.limited2010

BOOKSFORREFERENCE

1 V.Raghavan,MaterialScienceand Engineering,PHI.Ed.,2004.

2 L.V.Azaroff, IntroductiontoSolids, TMH.2009.

3 AJDekker,SolidStatePhysics,MacmillanPublishersindialtd.,2000.

4 R.Arumugam,ModernPhysics.

WEBSITESFORREFERENCE
https://en.wikipedia.org/wiki/Crystal_structurehttps://en.wikipedia.org/wiki/Crystallogr

aphic defecthttps://en.wikipedia.org/wiki/Dielectrichttps://nptel.ac.in/content/storage2/
courses/115101005/downloads/lectures-doc/Lecture-21.pdf

Pedagogy
Chalkandtalklectures,GroupDiscussion,Seminar,InteractionandPowerPoint Presentationetc.
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https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/Crystallographic_defect
https://en.wikipedia.org/wiki/Crystallographic_defect
https://nptel.ac.in/content/storage2/courses/115101005/downloads/lectures-doc/Lecture-21.pdf
https://nptel.ac.in/content/storage2/courses/115101005/downloads/lectures-doc/Lecture-21.pdf
https://nptel.ac.in/content/storage2/courses/115101005/downloads/lectures-doc/Lecture-21.pdf

COREPHYSICSVII
ANALOGANDDIGITALELECTRONICS

SEMESTER 'V HOURS/WEEK:5
COURSECODE: 21UPHO07 CREDITS 5
OBJECTIVES

e Providinganoverviewoftheprinciples,operationandapplicationsofspecialdiodes.

Introducingtransistorandtransistorbiasing.
e Providinganoverviewofthe principles,operationandapplicationsofspecialdevices.

¢ Providinganoverviewofamplifiers,oscillatorsandtheirapplicationsindifferentelectroni
cfields.

e TomakestudentsacquireknowledgeaboutBooleanalgebra,logiccircuits,designingcountersan
dthebasicconceptsofmemoryand programmablelogic device.

LEARNINGOUTCOMES
Uponcompletionofthecourse,the studentswillbeable to

e Understandthe implicationsofcharacteristicsofspecialdiodes.

Understandtheimplicationsofcharacteristicsof Transistors.
GainknowledgeonFET,MOSFET,UJTandSCR.

Knowtheoperatingcharacteristicsofatransistoramplifier.

Gainanunderstandingofmultivibrators,operationalamplifiersandtheirapplications.

UNITISPECIALDIODES ANDTRANSISTORS
Spectralresponseofhumaneye-LightEmittingDiode(LED)—-advantagesanditsapplications -
photo transistor -- characteristics and applications — Tunnel diode and itscharacteristics —
Tunnel diode as an Oscillator — Varactor diode— Schottky diode —Theory anditsapplications—
Transistor—-modesofoperations—Hparametersofanideal CEconfiguration — need for biasing
transistor — base resistor, feedback resistor, voltage dividedbiasmethods.

UNITHSPECIALDEVICESANDOPERATIONALAMPLIFIERS

JFET construction - biasing - JFET characteristics — parameters - Common source
JFETamplifier UJT: construction- working — equivalent circuit- characteristics—
Relaxationoscillator — SCR: Construction — working — equivalent circuit - V-l characteristics

and theirapplication.Op-ampcharacteristics—Invertingandnon-invertingamplifier-CMRR—
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Applications:Signchangerandscalechanger—adder—subtractor—integrator—differentiator.

UNITIHIAMPLIFIERS&OSCILLATORS

Amplifiers: Principle of negative feedback — performance analysis of single-stage
transistoramplifiers—Frequencyresponse--RC coupledtwo-stagetransistor amplifier—
decibelgain-

- Heat sinks - transformer coupled class A power amplifier. Oscillators: Positive
feedbackamplifier as an oscillator — Colpitt's oscillator - Hartley oscillator. Principle of

multivibrator -Astable—monostable— bistablemultivibratorusingtransistors — Applications.

UNITIVNUMBERSYSTEM,ARITHMETICANDLOGICALCIRCUITS

Number systems — Binary — Octal — Hexadecimal and its conversions — Binary Codes —
BCDcodes-8421code-Excess3code—Graycode—Booleanalgebra—
reducingBooleanexpressions—Karnaughmapssimplification(SOP)-Halfadder—fulladder—
halfsubtractor

— fullsubtractor— encoder-decoder - Flip flop — RS Flip Flop, D and T Flip Flop — JK
FlipFlop.

UNITVREGISTERS,COUNTERSANDCONVERTORS
Registers—Shiftregisters—ShiftleftandShiftrightregisters—Synchronous-
Asynchronous/Ripplecounters—-moduluscounter—ModCounters—Decadecounter-
DigitaltoAnalog(D/A)converter—R/2RLadderNetwork—AnalogtoDigital(A/D)Converter-

countertype—successiveapproximationA/DConverter.

BOOKSFORSTUDY

1. MehtaV.K.PrinciplesofElectronics,NewDelhi,S.Chand&Co.Ltd.,2003.

2. AtulP.Godse,DeepaliA.Godse,ElectronicCircuits,Pune, TechnicalPublications,2009.

3. B. L.Theraja,Basicelectronics,S.Chand,NewDelhi,2010.

4. D Leach, Albert Malvino, Digital Principles and Applications, CMc-grawHill Inc.,
US(1994)

BOOKSFORREFERENCE

1. MillmanJ.andHalkiasC.,IntegratedElectronics,NewDelhi, TataMcGrawHill,2001.

2. ThomasL.Floyd,ElectronicDevices,NewDelhi,Kindersley(India)Pvt.Ltd.,2003.

3. Charles A. Schuler, Roger L.Tokheim, ElectronicPrinciplesandApplications,
NewDelhi, TataMcGraw HillPublishingCompanyLimited,2008.

4. ArulThalapathyM.,BasicandAppliedElectronics,Chennai,Comtekpublisher,2005.
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10.

11.

PalanisamyP.K.,RameshBabuP.,GaneshBabuT.R.,ElectronicDevicesandCircuits,Chennai,
Scitech Publications (India)Pvt.Ltd., 2005.

Allen Mottershead,Electronic Devices andCircuits,NewDelhi,Prentice-Hall of India,1996.
ArunP.,Electronics,NewDelhi,NarosaPublishingHouse, 2008.
BasavarajB.,ATextBookofBasicElectronics,Mumbai,HimalayaPublishingHouse,2007.
ChatterjiB.N, DigitalComputertechnoIogy,KhannaPubIishers,Delhi,2”dedition1986.
PuriV.K,DigitalElectronicscircuitsandsystems, TataMcGrawHillPublishingCompany
LimitedNewDelhi,1* edition1997.
S.Salivahanan,S.Arivazhagan,DigitalCircuitsandDesign,VikasPublishingHousePrivateLim
ited,3"edition2007.

WEBSITESFORREFERENCE

o gk~ w bhoE

www.elprocus.com/working-theory-of-an-rc-coupled-amplifier/

WWW.circuitstoday.com/transistor-amplifier
www.Vvisionics.a.se/html/.../RC%20Coupled%20Amplifierl.html

WWW.circuitstoday.com/ujt-uni-junction-transistors

http://www.electronics-tutorials.ws/power/unijunction-transistor.html

http://www.allaboutcircuits.com/textbook/semiconductors/chpt-5/junction-field-effect-

transistors-jfet/

http://www.futureelectronics.com/en/transistors/jfet-transistor.aspx

. http://www.electronics-tutorials.ws/transistor/tran_6.html
9.
10.
11.
12.
13.

www.learnabout-electronics.org/Oscillators/osc10.php

https://www.youtube.com/watch?v=A-gWV5IiKxM
https://www.youtu.be/gl-aXk7Xo0jA

https://www.youtu.be/gXv08d8caYc

E-module:https://www.youtu.be/fKVZpuptPo

PEDAGOGY

Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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http://www.elprocus.com/working-theory-of-an-rc-coupled-amplifier/
http://www.circuitstoday.com/transistor-amplifier
http://www.visionics.a.se/html/.../RC%20Coupled%20Amplifier1.html
http://www.circuitstoday.com/ujt-uni-junction-transistors
http://www.electronics-tutorials.ws/power/unijunction-transistor.html
http://www.allaboutcircuits.com/textbook/semiconductors/chpt-5/junction-field-effect-transistors-jfet/
http://www.allaboutcircuits.com/textbook/semiconductors/chpt-5/junction-field-effect-transistors-jfet/
http://www.allaboutcircuits.com/textbook/semiconductors/chpt-5/junction-field-effect-transistors-jfet/
http://www.futureelectronics.com/en/transistors/jfet-transistor.aspx
http://www.electronics-tutorials.ws/transistor/tran_6.html
http://www.learnabout-electronics.org/Oscillators/osc10.php
https://www.youtube.com/watch?v=A-gWV5liKxM
https://www.youtu.be/gl-qXk7XojA
https://www.youtu.be/qXv08d8caYc
https://www.youtu.be/fKVZpuptPo

COREPHYSICSVIII ~-ATOMICPHYSICS

Semester VI Hours/week:5
CourseCode :21UPHO08 Credits 5
OBJECTIVES

e Toprovideacoherentandconcisecoverageoftheimportantatomicconceptofphysics
e Toprovidetheknowledgeofpositiverays andthephotoelectriceffect.

e ToprovidethebasicconceptsoftheQuantumVectoratommodelandSpectrallinesanalysis.

LEARNINGOUTCOMES
e Acquireknowledgeofthefundamentalsofatomicphysics.
e Understandtheconcepts andpotentialofatomicphysics.

e Analysestheatomicspectra.

UNITIPOSITIVERAYS

The deflection of charged particles in electric and magnetic fields — Positive ray analysis —
Thomson’s parabola method — theory — determination of e/m and mass of positive ions—mass
spectrographmethod-Aston'smassspectrograph-determinationofmassesof isotopes

— uses of mass spectrographs - separation of isotopes— diffusion method — thermal

diffusionmethod—pressurediffusionmethod.

UNITIIPHOTOELECTRICEFFECT

Photoelectric effect — Lenard’s method to determine e/m for photoelectrons — Richardson
andComptonexperiment—relationbetweenphotoelectriccurrentandretardingpotential—
relationbetweenthevelocityofphotoelectronsandfrequencyoflight—failureofelectromagnetic
theory — Einstein’s light quantum hypothesis and photoelectric equation —

experimentalverificationofphotoelectric equation—Millikan’sexperiment.

UNITHIALPHASCATTERING

Theory of alpha scattering — Rutherford scattering formula — experimental verification —
nature of privileged quantum orbits — Bohr’s correspondence principle — effect of motion
ofnucleus — evidence in favour of Bohr’s theory — Determination of critical potential —
Davisand Goucher’s method — Sommerfield’s relativistic atom model — application to the

finestructureofHaline.
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UNITIVVECTORATOMMODEL

Description of vector atom model — quantum numbers associated with vector atom model —
coupling schemes — J.J coupling — LS coupling — application of spatial quantisation —
Pauli’sexclusion principle — the selection rule — intensity rule — Lande’s g factor — Bohr
magnetron —applications of vector atom model — electron configuration — magnetic dipole due

to spin —Stern—Gerlachexperiment.

UNITVATOMICSPECTRA

X-rayspectra—continuousandcharacteristicspectra—Moseley’slaw(Statement,Explanation  and
Importance) — Compton effect — Expression for change of wavelength —Spectral terms and
notations — the fine structure of Sodium D lines — the fine structure of Haline — Zeeman effect
— Larmor’s theorem — Quantum mechanical explanation of normalZeeman effect — anomalous

Zeeman effect of D1 and D2 lines of Sodium — Paschen — Bacheffect—Starkeffect.

BOOKSFORSTUDY

1. ArthurBeiser, ConceptsofModernPhysics(5"edition)

2. R.MurugeshanandKiruthigaSivaprasath,ModernPhysics,S.Chand&Co.,NewDelhi(2016)

3. J.B.Rajam,Atomicphysics,S.Chand&Co.,(2004)

4. N.Subrahmanyam, BrijLal and JivanSeshan, Atomic and Nuclear Physics, S. Chand
&Co.,NewDelhi(2013)

BOOKSFORREFERENCE

1. HughD.YoungandRogerA.Freedman,Sears&Zemansky’sUniversityPhysicswithModernPh
ysics,14"Edition(2015)

2. MaxBorn,Atomicphysics,DoverPublicationsinc,8edition,(1990)

3. SamuelGlasstone,ASourcebookonAtomicenergy, KriegerPublishingCompany;3"™Reviseded
ition(2014)

4. HenrySemat,JohnR.Albright,IntroductiontoAtomicandNuclearPhysics,Fletcher&SonLtd,N
orwich;(1972)

5. FeynmannLectures,Volllandlll

6. Halliday/Resnik/Krane,Physics—\Volll,6"editionextended.
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WEBSITESFORREFERENCE
http://acept.la.asu.edu/PiN/rdg/photoelectric/photoelectic.shtmiht

tp://hyperphysics.phy-

astr.gsu.edu/hbase/quantum/vecmod.htmlhttp://hyperphysics.phy-

astr.gsu.edu/hbase/quantum/zeeman.html

PEDAGOGY

Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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http://acept.la.asu.edu/PiN/rdg/photoelectric/photoelectic.shtml
http://acept.la.asu.edu/PiN/rdg/photoelectric/photoelectic.shtml
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/vecmod.html
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/vecmod.html
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/zeeman.html
http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/zeeman.html

COREPHYSICSIX-NUCLEARPHYSICS

SEMESTER - VI HOURS/WEEK:5
COURSECODE:21UPH09 CREDITS 5
OBJECTIVES

¢ Tounderstandthefundamentalsoftheformationofanucleus,compositionofanucleuswiththeire

nergy.
e Toenablethestudentstoacquireknowledgeofnuclearenergy,fissionandfusionwithaparticleacc
elerator.

LEARNINGOUTCOMES
Acquireknowledgeand applyit.

Acquireknowledgeofthestructureofthe nucleus.

understandtheformationofthenucleusanditsbindingenergy

studentscananalysetheenergyreleasedbythenucleusduringthefissionandfusionprocess.

UNITINUCLEARSTRUCTURE

General properties of the nucleus (Size, Mass, Density, Charge, Spin, Angular
momentum,Magnetic dipole moment) — Experimental measurement of nuclear radius — mirror
nucleimethod- Binding energy — BE/A and stability of nucleus — Packing fraction — Nuclear
forces(Definition, Properties, Meson theory )— Models of nuclear structure — Liquid drop

model —Semi-empiricalmassformula—Shellmodel-Collectivemodel.

UNITIIDETECTORANDPARTICLEACCELERATORS

Interaction between the energetic particles and matter — Heavy charged particles — Electrons —
Gammaray-lonizationchamber—SolidStatedetector—GMcounter—WilsonCloudchamber—
BubbleChamber-Nuclearemulsion—Linearaccelerators—Synchrotron—-Synchrocyclotron-

ProtonSynchrotron—Betatron.

UNITHIRADIOACTIVITY
NaturalRadioactivity-Velocityandrangeofalphaparticles—Alpha,BetaandGammarays

— Properties — Determination of Charge of Alpha particle — Fermi's theory of Beta decay —
Originofgammarays-Determinationof WavelengthofGammarays-Lawsofradioactivity

— Soddy-Fajan’s displacement law — Law of radioactive disintegration — Half-life period —
Mean life period — Decay constant - Artificial radioactivity — Preparation of radioelements —

Applicationofradioisotopes.
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UNITIVNUCLEARFISSIONANDFUSIONREACTIONS

Nuclear fission — energy released in fission — Bohr and Wheeler's theory of nuclear fission —
Chain reaction — Multiplication factor — Critical size and critical mass —Energy balance
andQ value — Natural Uranium and chain reactions — Atom Bomb — Nuclear reactor —
Nuclearfusion — Source of Stellar energy — Carbon Nitrogen cycle — Proton-Proton cycle —

Thehydrogenbomb— Controlledthermonuclearreactions— Transuranicelements.

UNITVCOSMICRAYS ANDELEMENTARYPARTICLES

Cosmic rays — Origin of cosmic rays — Latitude effect — Azimuth effect — Altitude effect —
Seasonal,Diagonal changes—PrimaryandSecondaryCosmicrayscascadetheoryofshower
—PairproductionandAnnihilation—-Elementaryparticles—Classificationofelementaryparticles—

particlesandantiparticles—Antimatter—Fundamentalinteractions—Quarkmodel.

BOOKSFORSTUDY

1. R.MurugeshanandKiruthigaSivaprasath,ModernPhysics,S.Chand&Co.,NewDelhi(2016)

2. N.Subramaniyam,BrijLalandJivanSeshan,AtomicandNuclearPhysics,S.Chand&Co.,NewD
elhi,(2013)

3. M.L.PandyaandR.P.S.Yadav,ElementsofNuclearPhysics, KNRNPublication,(2015)

4. D.C.Tayal,NuclearPhysics,HimalayaPublishingHouse(2011)

5. B.N.Srivatsava,BasicNuclearPhysicsandCosmicrays,PragtiPrakashan
publishers,Meerut(2011)

BOOKSFORREFERENCE

1. T.A.Littlefield,N.Thorley,AtomicandNuclearPhysics,Medtec,NewDelhi(2013)

2. MaxBorn,Atomicphysics,DoverPublicationsinc,8edition,(1990)

3. Samuel Glasstone,A Sourcebook on Atomic
energy,KriegerPublishingCompany;3rdRevisededition(2014)

3. HenrySemat,JohnR.Albright,IntroductiontoAtomicandNuclearPhysics,Fletcher&SonLtd,
Norwich;(1972)

4. HughD.YoungandRogerA.Freedman,Sears&Zemansky'sUniversityPhysicswithModernPh
ysics,14thEdition(2015).

5. BernardL. Cohen, ConceptsofNuclearPhysics,McGraw—Hilllnc.,US(1971)
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WEBSITESFORREFERENCE
1. www.pnp.physics.ox.ac.uk/nuclearphysics
2. www.ocw.mit.edu.physics

3. www.aovgun.weebly.com/nuclearphysicsandradioactivity

PEDAGOGY

Chalk andtalklectures,Group Discussion,Seminar,Interactionand PowerPointPresentationetc.
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COREPHYSICS-XQUANTUMMECHANICSANDRELATIVITY

SEMESTER : VI HOURS/WEEK  :5
COURSECODE :21UPH10 CREDITS 53)
OBJECTIVES

e TomakethestudentsunderstandthebasicconceptsofQuantumMechanicsandFundamen
talPostulates ofRelativity.

e ToexposethestudentstotheapplicationsofQuantumMechanicsandRelativity.

LEARNINGOUTCOMES

e Understandthebasicsconceptsofquantumparticles.

e Applythebasictoconstructandsolvetheparticleequationsinonedimensionandthree-dimension
form.,

e AcquireknowledgeofRelativitytheoryanditsapplication indaytodaylife.

UNITIDUAL NATURE OFMATTER

DualNatureofmatter-DeBroglieconceptofmatterwaves—DeBrogliewavelength—Wave velocity -
Expression for Group velocity -Relation between Wave velocity and groupvelocity —
Experimental study of matter waves — Davison and Germer’s experiment -—

G.P.Thomson’sexperiment.

UNITIIWAVEMECHANICS

Heisenberg’s Uncertainty Principle — Illustration — Diffraction of electrons through a slit —
Gamma-ray microscope— Application — Non-existence of free electronsin the nucleus —Basic
postulates of wave mechanics — Eigenvalue and Eigenfunction — operator formalism —linear
operators — Properties of Linear operators -—Inverse operators - EXxpectation

values(Positionandmomentum).

UNITHISCHRODINGER’SWAVEEQUATIONINONEDIMENSION
Schrodinger’swaveequationfortime-dependentandtime-independentforms—
Schrodinger'sequationforfreeparticle—physicalsignificanceandpropertiesofwavefunction -
Normalized and orthogonal wave function — Particle in a box — Tunneling effect —Barrier

penetrationproblem —Linearharmonicoscillator—zero-pointenergy.

UNITIVSCHRODINGER’SWAVEEQUATIONINTHREEDIMENSION
Three dimensional Schrodinger’s wave equation — Hydrogen atom — Wave equation for

theMotionof anelectron—Separationofvariables—Azimuthalwaveequationanditssolution
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— Radial wave equation and its solutions — Polar wave equation and its solution —

Rigidrotator—Separationofvariables— RotationalenergylevelsandEigenfunctions.

UNITVRELATIVITY

The frame of reference — Galilean transformation — Michelson and Morley experiment —
postulatesofthespecialtheoryofrelativity—Lorentztransformation—relativityofsimultaneity -
addition of velocities - a variation of mass with velocity — Mass — energyrelation—

Minkowski'sfour-dimensionalspace-time continuum—four-vectors.

BOOKSFORSTUDY

1. R.MurugeshanandKiruthigaSivaprasath,Modernphysics,S.Chand&Co.,NewDelhi(2016)
2. SathyaPrakash,AdvancedQuantumMechanics,KedarNathRamNath,Meerut(2012)

3. AjoyGhatak, S.Loganathan, QuantumMechanics, Springer 2004

BOOKSFORREFERENCE

1. V.K.Thangappan, Quantummechanics,NewAgelnternational,(1993)

2. P.M.MathewsandK.Venkatesan,ATextbookofQuantumMechanics, TataMcGraw—
Hill, NewDelhi(1976)

3. G.Aruldass, QuantumMechanics,Prentice-HallofIndiaPvt. Limited,(2002)

4. Leonard I.Schiff,QuantumMechanics, TataMcGraw.HILLThird edition2010.

5 A.Beiser,ConceptsofModernPhysics, McCGRAWHILLSixthedition2009.

WEBSITESFORREFERENCE
http://hyperphysics.phy.astr.gsu.edu

http://physicstoday.scitation.org

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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COREPHYSICSPRACTICAL-III

SEMESTER : V&VI HOURS/WEEK:3
SUBJECTCODE:21UPHP03 CREDITS 5
OBJECTIVES

TounderstandandapplytheprincipleofphysicsbydoingrelatedexperimentsinpropertiesofMatter,

Optics,Electricityandelectromagnetism

LISTOFEXPERIMENTS (ANY FOURTEENONLY)
Koenig’smethod-Uniformbending-determinationofY oung’sModulus
Bifilarpendulum-parallelthreads.

Young’sModulus— Cantilever-Bydynamicmethod.
Viscosity-ungraduatedburetteand radiusbymercurypelletmethod.
Spectrometer—i-i’curve-Refractiveindex.
Spectrometer-smallangledprism-Refractiveindex.
Spectrometer-Cauchy’sconstant.

Refractiveindexofaliquid—-byNewton’sRings method.

© 0 N o g bk~ w D PE

Wavelengthoflight usingBiprism.

-
o

Potentiometer-Highrangevoltmetercalibration.

-
-

. Potentiometer -EMFofathermocouple.

-
o

AbsolutecapacityofaCapacitor- BallisticGalvanometer(B.G).

-
w

ComparisonofmutualinductanceusingB.G

[
&

Absolutedeterminationofmutual Inductance- BallisticGalvanometer.

-
o

Fieldalongtheaxisofacoil -VibrationMagnetometer.

-
S

Hysteresiscurve-deflectionmagnetometer.

-
~

Parallelresonancecircuit.

-
oo

Seriesresonancecircuit.

=
(o]

. ConstructionofregulatedCpowersupplyandanalyzingthefaultinthepowersupply.

N
o

. ConversionoftheGalvanometerintoammeterandvoltmeter.
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BOOKSFORSTUDYANDREFERENCE

1. M.N.Srinivasan, S Balasubramanian, R Ranganathan, A textbook of
PRACTICALPHYSICS,SultanChandandsonseducationalpublishers,NewDelhi.Edit
ion2017

2. M.KSubramanian,S.Padmanathan,S.Somasundaram,B.Sc Physics
Practical,ApsaraPublications, Trichy,Revised edition2020

3. C.C.Ourseph,C.Rangarajan,R.Balakrishnan—ATextBookof PracticalPhysics—
S.ViswanathanPublisher—Part11(1996)

4, S.L.Guptaandv.Kumar—PracticaIPhysics—PragatiPrakashan—25thEdition(2002)

PEDAGOGY :Demonstrationandpracticalsessions.
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COREPHYSICSPRACTICAL-IV

SEMESTER VI HOURS/WEEK  :3
SUBJECTCODE  :21UPHPO04 CREDIT 5
OBJECTIVES

To understand the basic role of various components in an electronic circuit, to build
thecircuits such as amplifiers, oscillators, digital circuits and to do the simple programs in

8085microprocessor.

LISTOFEXPERIMENTS(ANY FOURTEENONLY)
HalfadderandhalfsubtractorusingNANDgates.
FETcharacteristics.
UJTcharacteristics
Characteristics-LightDependentResistor(LDR).
OP-AMP-InvertingandNon-Invertingamplifier.
OP-AMP-AdderandSubtractor.
OP-AMP-Differentiatorandintegrator.

HartleyOscillatorusingtransistor.

© o N o g B~ w N RE

Colpitt’sOscillatorusingtransistor.

. RS,D, TandJKFlipflops-truthtableverification—usingNAND gates.

N
= O

. RCcoupledamplifier-singlestage.

[EY
N

. Astablemultivibratorusinga555timer.

[EY
w

. Monostablemultivibratorusing555timers.

H
o

. SolvingsimpleBooleanequationusingIC’s.(NAND—-NAND logic)

=
(@)

. To make a Shift Register (serial-in and serial-out & parallel in and parallel out) using D
1JK-typeFlip-FloplCs.
16. Constructionofdualpowersupplyandanalyzingthefaultinregulated powersupply.

17. Tobuilda3-bitserial&parallelcounterusingD/JK-typeFlip-FlopICs.
18. SevenSegmentDisplayusingIC 7447.
19. Microprocessor8085—-8Bitadditionandmultiplication.

20. Microprocessor8085-8Bitsubtractionanddivision.
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BOOKSFORSTUDYANDREFERENCE

1. AdvancedPhysicsExperiments,Departmentofphysics,St.Josephcollege, TrichyFirstEdition(
May2005).

2. Practicalphysics,RKShukla, NewAgelnternationalPublisher,2007.

3. 2. M.N. Srinivasan, S. Balasubramanian, R. Ranganathan, A textbook of
PRACTICALPHYSICS,SultanChandandsons
educationalpublishers,NewDelhi.Edition2017.

4. M.KSubramanian,S.Padmanathan,S.Somasundaram,B.Sc.PhysicsPractical ApsaraPublic
ations, Trichy,Revisededition2020.

5. C.C.Ourseph,C.Rangarajan,R.Balakrishnan—ATextBookofPracticalPhysics—
S.ViswanathanPublisher—Partl1(1996)

PEDAGOGY :Demonstrationandpracticalsessions.
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ELECTIVE-I-MATERIALS SCIENCE

SEMESTER 'V HOURS/WEEK:5
SUBJECTCODE: 21UPHEO1 CREDITS 4
OBJECTIVES

The course completely gives basic ideas about various types of materials and their
physicaland chemical properties. Also, it deals with the testing methods to know their
properties forsuitableapplications.

LEARNINGOUTCOMES
Onthe successfulcompletionofthecourse,studentswillbeableto

Understandthemechanicalpropertiesofmaterials

Familiarwiththeopticalproperties.

UnderstandthebasicsofNonlinearoptics

Exploretheknowledgeinmodernengineeringmaterials

UNITIMECHANICALBEHAVIOUROFMATERIALS

Different mechanical properties of engineering materials — creep- factors influencing
creepresistance — theories of creep- fracture- mechanism of brittle fracture- ductile fracture —
mechanismofductilefracture-thedifferencebetweenbrittleandductilefracture-

mechanismofcreepfracture—factorsaffectingmechanicalpropertiesofmaterials.

UNITIHOPTICALPROPERTIESOFMATERIALS
Fundamentalterms-absorption-emission-Dispersion-Beer’slawandLambert'slaw-electronic
transitions - trap S- excitons - colourcentres fluorescence,
photoluminescence,phosphorescenceprinciples—applications—photoconductivity-
photoconductorbiascircuit

— performance—applications.

UNITIHINONLINEAROPTICALANDNANOPHASEMATERIALS

Origin of optical nonlinearity - Basic theory of nonlinear optics — Harmonic generation-
Optical mixing- classification of nonlinear optical materialsand their applications. Nanophase
Material - Top-down & Bottom-up approach - synthesis- Ball milling method and Sol-

Gelmethodphysicalproperties withgeometry—applications.

UNITIVBIOMATERIALS
Biomaterials-Definition-theneedforbiomaterials-generalproperties-biocompatibility-

biomaterial sources- advantages and disadvantages- Metallic biomaterials-ceramic and
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glassbhiomaterials-polymericbiomaterials— examples-applications.
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UNITVENGINEERINGMATERIALS
Introduction-metallicglasses—ceramics-Superstrongmaterials-Cermets—High-
temperaturematerials—Thermoelectricmaterials—Electrets—Nuclearengineeringmaterials

— fibreopticmaterials—propertiesandapplications.

BOOKSFORSTUDY

1. MaterialsScienceandEngineeringV.Raghavan,PrenticeHallIndiaEd.\V2004.NewDelhi
2. MaterialsSciencebyM.Arumugam,AnuradhaPublishers. 1990,Kumbakonam

3. PKPalanisamy, Materialscience,.ScitechPublications,2015

4. B.B.Laud,LasersandNonlinearOptics,NewAgelnternationalLtd..,NewDelhi.2004

5. VasifHasirciandNesrinHasirci,FundamentalsofBiomaterials,Springer2008

BOOKSFORREFERENCE

1. KittelC., IntroductiontoSolidStatePhysics,V11Ed,WileyEastern

2. ManchandaVK. AtextbookofMaterialsScience,NewIndiaPublishingHouse, 1992

3. BanwellC.N.&McCagh,FundamentalsofMolecularSpectroscopy,
TataMcGrawHillPublishingCo.Ltd.4thedition,1994.

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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ELECTIVE -
IASTROPHYSIC
S

SEMESTER vV HOURS/WEEK 5
SUBJECTCODE: 21UPHEO2 CREDITS 4
OBJECTIVES

o Thispaperpresentsthefundamentalsofthe AstronomyandAstrophysics

e Toenablethestudentstoacquireknowledgeofthe Solarsystem,StarsandGalaxies

LEARNINGOUTCOMES
Toacquireknowledgeandapplyit

e tostudythestructureoftheSunandEarth

¢ toknowtheoriginoftheUniverseanditsmodels

e tomotivatethestudentstoanalysethemysteryof theUniverse.

UNITIPLANETSANDTHEIRSATELLITES
Surface features, internal structure, atmospheres and magnetic fieldsof Earth- Phases
andtheirfeatures of Moon- Revolution of the Planets- Planets and their satellites and rings.-

Spaceprobes toMarsandMoon -Originofthesolarsystem.

UNITIHASTEROIDS,METEORSANDCOMETS

Discoveryofminorplanets(Asteroids),theirorbitsandphysicalnature-Meteorsandmeteorites -
Observation of meteor showers- Meteorites, its types and composition -Meteoritecraters.
Discovery and designation of Comets - Nature of dust particles and origin of comets-

Periodiccomets andtheirphysicalnature.

UNITHISUN
Surface features of the sun - Internal structure of the sun - photosphere, chromosphere
andcorona - Sunspots and magnetic fields on the sun- Solar activity - solar prominences,

solarflares,solarwindandsolar-terrestrialrelationship.

UNITIVSTARSANDGALAXIES

Energy generationinstars-Basicsof Star formation-Evolutionof starsof differentmasses-
.Chandrasekharlimit-Superdenseobjects:Whitedwarfs,Neutronstars andPulsars.
-Blackholes.-Classificationofgalaxies-Spiralgalaxies,Ellipticalgalaxiesandlrregulargalaxies—

Features ofMilkywaygalaxy.
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UNITVORIGINOFUNIVERSE
The expansion of the Universe-Hubble's law- redshift - Evidence for the evolution of
theuniverse - Cosmological models: Big Bang theory and Steady-State theory — Nature of

space-time—DiscoveryofGravitationalwaves-Darkmatter.

BOOKSFORSTUDY

1. MohitKumarSharmaandSureshChanandra, AtextofAstronomyandAstrophysics,IKInternati
onalpublishinghouse,NewDelhi(2019)

2. BaidyanathBasu,SudhindraNathBiswasand TanukaChattopadhyay,
AnlntroductiontoAstrophysics,PrenticeHallIndia LearningLtd,New Delhi(2010)

BOOKSFORREFERENCE

1. K.D.Abyankar,Astrophysicsofthesolarsystem,Universitypress,India(1999)

2. P.Devadas, ThefascinatingAstronomy,DevadasTelescopies,Chennai,

3. R.P. Singhal, Elements  of Space Physics, Prentice Hall India Learning
Ltd,NewDelhi,(2009)

WEBSITESFORREFERENCE

1. www.space.com

2. WWWw.astronomynow.com

3. www.skyandtelescope.com

4, www.nasa.gov

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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ELECTIVE-IIENERGYPHYSICS

SEMESTER VI HOURS/WEEK:5
SUBJECTCODE:21UPHEO3 CREDITS 4
OBJECTIVES

To know about the conventional and non-conventional energy
sourcesToknowabout solarenergyindetailandits applications
Togainknowledgeonwind energy

To have an understanding of the biomass
energyTounderstandthevariousmodesofenergystor

age

LEARNINGOUTCOMES
Thiscourseenablesthe studenttounderstandthesignificanceofrenewableenergysources.

UNITIINTRODUCTIONTOENERGYSOURCES
Energy consumption as a measure of prosperity — World Energy Future — Energy Sources
andtheir availability — conventional energy sources — Non-conventional and Renewable

energysources—comparison—merits anddemerits.

UNITIISOLARENERGY

Solar energy Introduction — Solar constant — Solar radiation at the Earth’s surface —
Solarradiation geometry — Solar radiation measurements — Solar radiation data - Solar
energystorageandstoragesystems—Solarpond-solarcooker—solarwaterheater-solargreenhouse —

Types ofgreenhouses—Solarcells.

UNITIIWINDENERGY

Introduction — The nature of the wind — Basic principle of wind energy conversion —
windenergy data and energy estimation - basic components of Wind Energy Conversion
Systems(WECS)- Advantagesand disadvantagesof WECS—Applications— energyfromtides.

UNITIVBIOMASS ENERGY
Introduction—Classification—Biomassconversiontechnologies-Photosynthesis—fermentation -

Biogas generation —classification of biogas plants - anaerobic digestion forbiogas—

woodgasification—advantages &disadvantages.

UNITVENERGYSTORAGE
Importanceofenergystorage-batteries-leadacidbattery-nickel-cadmiumbattery—fuelcells —

types of fuel cells — advantages and disadvantages of fuel cells — applications of fuelcells-
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hydrogenstorage.
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BOOKSFORSTUDY

1. G.D.Rai,Non-ConventionalSourcesofEnergy,KhannaPublishers,2009,4thEdn.

2. SPSukhstme,JKNayak,SolarEnergy,PrinciplesofThermalCollectionandStorage,McGraw
Hill,2008,3rdEdn.

3. DPKaothari,KPSingal,RakeshRajan,PHILearningPvtLtd,2011,2ndEdn.

BOOKSFORREFERENCES

1. JohnTwidell&TonyWeir,RenewableEnergyResources, Taylor&Francis,2005,2"Edn.

2. S.A.AbbasiandNasemaAbbasi,RenewableEnergysourcesandtheirenvironmentalimpact
,PHILearningPvt.Ltd, 2008.

3. M.P.Agarwal,SolarEnergy,S.Chand&Co.Ltd.,NewDelhi,1982

4. H.C.Jain,Non-ConventionalSourcesofEnergy,SterlingPublishers,1986.

WEBSITESFORREFERENCE
1) http://www.energy.govmodule4:Fuelcelltechnology

2) http://www.fuelcelltoday.comFuelcellbasics

PEDAGOGY

Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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ELECTIVE-IIELECTRONICCOMMUNICATIONSYSTEMS

SEMESTER VI HOURS/WEEK:5
SUBJECTCODE :21UPHE04 CREDITS 4
OBJECTIVE

e Toenablethestudentstounderstandthedifferenttypesofcommunicationsandmakethemappreci
atetheflavourofphysicsincommunication.

LEARNINGOUTCOMES
e Students will be able to distinguish different sources and its principle of operation in
thefieldofcommunication.

¢ Studentswillabletodemonstratethedifferentelementsofthecommunicationsystems

UNIT-1:FUNDAMENTALS OFELECTRONICCOMMUNICATION
Linecommunication-Wirelesscommunication-TypesofelectroniccommunicationSimplex-Half
duplex - Full duplex - Transmitter — Channel - Receiver — Bandwidth — Noise -Signal-
AnaloganddigitalsignalDecibel-Signal-to-noiseratio-Electromagneticspectrum

- Extremely low frequencies - Voice - Very low - Ultra-high - Super high frequencies -
Radiowaves - Wave propagation - Ground waves - Space waves - lonosphere layers -
Skywaves -Criticalfrequencyandcriticalangle-Multiple hoptransmission.

UNIT-ITANALOGCOMMUNICATIONS
Modulation-amplitude  modulation and  demodulation, phase modulation and
demodulation,spectraof AMandFM,superheterodynereceivers,circuitsforanalogcommunication

s;Informationtheory:entropy,mutualinformationandchannelcapacitytheorem.

UNIT-IHIDIGITALCOMMUNICATIONS
Need for digital transmission - Pulse Code Modulation, DPCM, digital modulation
schemes,amplitude,phaseandfrequencyshiftkeying(ASK,PSK,FSK),QAM,MAPandMLdecodi

ng,matchedfilterreceiver,calculationofbandwidth, SNRandBERfordigitalmodulation.

UNIT-IV:FIBEROPTICANDRADARCOMMUNICATION
Opticalfibre-classifications-numericalaperture-fibreopticcommunicationsystem-Applications -
Elements of a Radar System-Radar equation-Radar Performance  Factors-
RadarTransmittingSystems-RadarAntennas-Duplexers-RadarReceiversandindicators--

OtherRadar Systems.
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UNIT-V:MICROWAVEANDSATELLITECOMMUNICATION

Microwaves-Wave guides-Types of wave guides-Traveling wave tubes-Microwave antennas-
Horn antenna-Parabolic antenna. Satellites-Natural and Artificial satellites-Types of
activesatellites-Passivesatellites-Orbitfundamentals-Circularorbits-Ellipticalorbits-
Equatorialorbits-Polar orbits- Principles of satellite communication-Subsystems of a
communicationsatellite-Advantagesofsatellitecommunication-

Applicationsofsatellitecommunication.

Self-Study: Telephony and Basic concept of mobile communication,frequency bands usedin
mobile communication, SIM number, IMEI number, need for data encryption, the idea
ofGSM,CDMA, TDMAandFDMAtechnologies,2G, 3G and 4Gconcepts.

BOOKSFORSTUDY

1. LouiskE.Frenzel,CommunicationElectronicsPrinciplesandApplications,NewDelhi, TataMcG
rawHillPublishingCompanyLtd.,2002.

2. WayneTomasi,Electroniccommunicationsystems,NewDelhi,Pearsonpublications, 2011.

3. WilliamSchwab, Electroniccommunicationsystems Acompletecourse,
NewDelhi,Prentice-HallofIndiaPvt.Ltd.,2002.

BOOKSFORREFERENCE

1. Dennis Roddy, John Coolen, Electronic communication, New Delhi, Prentice-Hall of
IndiaPvt.Ltd.,2002.

2. RoyBlake,WirelesscommunicationTechnology,Bangalore,EasternPressPvt.Ltd.,2001.

3. M.Mukundarao,Opticalcommunication,Hyderabad,UniversitiesPresLtd.,2000.

4. Dennis Roddy, Satellite communications, New Delhi, McGraw Hill
Publishinglnternationaledition,2001.

5. Maroon cole,Introduction to Telecommunication:Voice,data andInternet,New
Delhi,NewAgePublishers,2002.

WEBSITESFORREFERENCE

. https://www:.electronicshub.org/wireless-communication-introduction-types-applications/

. https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm

. https://www.tutorialspoint.com/digital communication/index.htm

. https://www.tutorialspoint.com/radar_systems/radar_systems_tutorial.pdf

1
2
3
4. https://www.tutorialspoint.com/Fiber-Optic-Communications
5
6

. https://www.tutorialspoint.com/satellite._communication/satellite_communication introduction.htm

PEDAGOGY :Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPre

sentationetc.
55


https://www.electronicshub.org/wireless-communication-introduction-types-applications/
https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm
https://www.tutorialspoint.com/digital_communication/index.htm
https://www.tutorialspoint.com/Fiber-Optic-Communications
https://www.tutorialspoint.com/radar_systems/radar_systems_tutorial.pdf
https://www.tutorialspoint.com/satellite_communication/satellite_communication_introduction.htm

SKILL-BASED ELECTIVE COURSE -
ICAREERCOMPETENCYSKILLS-I

SEMESTER a1l HOURS/ WEEK: 2
SUBJECTCODE: 21UPHS01 CREDITS 2
OBJECTIVES

e Toenhanceemployabilityskillsandtodevelopcareercompetency.
e Toimpartknowledgeonpreparingresumeandgroupdiscussion.

e Todevelopthepersonalitytraitsandinterviewskills.

LEARNINGOUTCOMES
e Obtainknowledgeofresumeformats.
e Knowhowtoleadagroup.

e Knowhowtofaceaninterview.

UNITIRESUME FORMATS
Biodata—Resume—Curriculumvitae(CV)-Tipstocreateaneffectiveresume—Resumeformatfor

various professions.

UNITIHHGROUPDISCUSSION
Group discussion — Definition — Types of group discussion — Importance — Elements of

groupdiscussion— Skillsforgroup discussion — preparationofgroupdiscussion.

UNITIITECHNICALAPTITUDE
Basicaptitudes—Stepstopreparetechnicaltest—Criticalreasoningskills—Commonaptitudetypes -

technicalaptitudesfor differentprofessions

UNITIVINTERVIEW SKILLS
Typesofinterviews—BestskillsforanInterview—Preparationforaninterview.

UNITVPERSONALITY
Fourpersonalitytypes—Personalitytraits—Bodylanguage—Dresscode—

Waystoimprovepersonality.

BOOKFORSTUDYANDREFERENCE

1. AjaiB.Kher,Groupdiscussion,VohraPublisher,Allahabad, India,

2. ElaKashyapSharma,Technical Aptitudeforinterviews,PHILearningPrivateLimited,Delhi,20
15

3. T.S.JainandGupta,UPKAR’SInterviewsandgroupdiscussions,E-Books

56



WEBSITESFORREFERENCE
https://enhancv.com

https://www.monsterindia.com

https://mbauniverse.com

https://www.naukri.com

https://www.businessnewsdaily.com

https://results.amarujala.com
UPSCpathshala(app)
AptitudeandLogicalReasoningApp.

© N o g &~ w e

PEDAGOGY
Chalk and Talk lectures, Group Discussion, Seminar, Interaction, and

PowerPointPresentation.
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SKILL BASED ELECTIVE COURSE-
IICOMPUTATIONALMETHODSANDPROGRAMMINGIN-C

SEMESTER Y HOURS/WEEK 2
SUBJECTCODE :21UPHS02 CREDITS 3
OBJECTIVES

This course will provide the necessary basic concepts of errors in computing and a
fewnumerical methods for finding zeros of non-linear functions. Further, will provide the

basicsoftheC programminglanguage.

LEARNINGOUTCOMES

1. Thestudentwillbeacquaintedwiththe importanceoferrorsincomputing

2. Thestudentwillunderstandthevarioustypesoferrorsandtheir propagation incomputing.
3. Willacquiretheknowledgeofiterativetechniquesforanonlinearfunction.

4. GetexposuretothebasicsoftheCprogramminglanguage.

UNITIERRORSINCOMPUTING
Significant digits — Inherent Errors — Numerical Errors — Modelling Errors — Absolute
andRelative Errors — Error Propagation — Conditioning and stability — Convergence of

iterativeprocess.

UNITHROOTS OFEQUATIONS
Algebraic,Polynomial, Transcendentalequations—Methodsofthesolution—Iterativemethods ~ —
Starting and stopping iterative process — Evaluation of polynomials — Bisectionmethod—

FalsePositionmethod.

UNITIIC-FUNDAMENTALS
Character set — Keywords - data types — variable types - constants — identifiers — keywords —

operatorsandexpressions—InputandOutputfunctions.

UNITIVCONTROLSTATEMENTS
(Syntax and examples for each) If — else, Nested if-else, Switch — Case, Break, While

Loop,forloop, Do-Whilestatement,goto.

UNITVFUNCTIONSANDARRAYS

Declaration and definition of a function— accessing a function — passing parameters to
afunctionDefininganarray—processinganarray-singledimensionalarray—
multidimensionalarray-simpleprograms(Addition,Subtraction,Multiplicationoftwomatrices-

AscendingandDescending order).
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BOOKSFORSTUDYANDREFERENCE
1.E.Balagurusamy,NumericalMethods,McGrawHillPublishers,2017.

2. S.S.Sastry, IntroductoryMethodsofNumerical Analysis, PrenticeHallofIndia, 2012
3. E.Balagurusamy,ProgramminginANSIC,McGrawHillPublishers,2019,8"Edn.
4..B.Gottfried,Schaum'sOutlineofProgrammingwithC,McGrawHillPublishers,1996

WEBSITESFORREFERENCE
https://beginnersbook.com/2014/01/c-tutorial-for-beginners-with-

examples/https://onlinecourses.swayamz2.ac.in/cec20 cs02/preview

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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https://beginnersbook.com/2014/01/c-tutorial-for-beginners-with-examples/
https://beginnersbook.com/2014/01/c-tutorial-for-beginners-with-examples/
https://onlinecourses.swayam2.ac.in/cec20_cs02/preview

SKILL-BASEDELECTIVECOURSE-
IHINSTRUMENTATION

SEMESTER vV HOURS/WEEK 2
SUBJECTCODE :21UPHS03 CREDITS 3
OBJECTIVES

e Tostudytheinstrumentwithitsprincipleandobservethemethodoftheirfunctioning
e Toprovideagoodfoundation inmeasurements

e Toinspireinterestintheknowledgeofconceptsregardingmeasurements.

LEARNINGOUTCOMES
e AcquiretheknowledgeofcharacteristicsofanInstrumentationsystem.
¢ UnderstandthefunctionsofElectrical,Digital, MedicalandPollutionMonitoringInstruments.

e Knowthevariousapplicationsofthe instruments.

UNITIPERFORMANCECHARACTERISTICSOFANINSTRUMENTATIONSYSTEM
Introduction — System configuration — Problem Analysis — Basic Characteristics of
measuringdevices—Calibration-Generalizedmeasurement— Zero-ordersystem-—
Secondordersystem

— Deadtimeelement—Specificationandtestingofdynamicresponse.

UNITIISENSORSANDTRANSDUCERS
Basic principles of sensors - pressure sensor (Strain Gauge) — IR sensor - Characteristics
oftransducers - variable resistance transducer -variable capacitance transducer — Voltage

andcurrenttransducer.

UNITIIDIGITALINSTRUMENTS
Introduction—DigitalMultimeter—Digitalpanelmeter —Digitalfrequencymeter—

Digitalmeasurementoftime—Universalcounter—Digitaltachometer—DigitalPHmeter.

UNITIVMEDICALINSTRUMENTATION

ECG - EEG - Lead systems and recording methods -typical waveforms - X-ray machine —
Digital Stethoscope - Computer tomography - MRI — Ultrasonography - Thermography -
Pacemakers—Ventilators-Dialyzers.

UNITVGASANALYSERSANDPOLLUTIONMONITORINGINSTRUMENTS
Types of gas analysers - Oxygen, NO2 and H>S types - IR analyser - Air pollution standards-
Air pollution detector - Dust and smoke detector- Radiation monitoring instruments —

Arearadiationdosimeter-personalradiationdosimeter-radiationwarning alarm.
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BOOKSFORSTUDYANDREFERENCE

1. E.A.Doebelin,MeasurementSystems-ApplicationsandDesign, TataMcGrawHill,(1990)

2. CSRangan,GRSharma,V.S.V.Mani,InstrumentationDevicesandSystems,SecondEdition,Ta
taMcGrawHill,(2011)

R.S.Khandpur,HandbookofAnalyticalInstruments, TataMcGrawHill(2003).
D.Patranabis,SensorsandTransducers,PrenticeHallofIndia,(1999)

M.Arumugam,Bio-medicalInstrumentation,AnuradhaAgencies,(2002)

S

John G. Webster, Medical Instrumentation: Application and Design, John Wiley
&Sonsinc(2009)
7. JohnP.BentleyPrinciplesofMeasurementSystems, ThirdEdition,PearsonEducation,(2000)

WEBSITESFORREFERENCE
1. https://www.electronicshub.org/ir-sensor/

2. https://www.electronicsforu.com/technology-trends/learn-electronics/ir-led-infrared-

sensor-basics

3. https://www.elprocus.com/what-is-digital-frequency-meter-and-its-
working/#:~:text=What%20is%20Digital%20Frequency%20Meter%3F%20Definition%3
A%20A%20digital,range%200f%20frequencies%20between%20104%20t0%20109%20h

ertz.

PEDAGOGY
Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.

61


https://www.electronicshub.org/ir-sensor/
https://www.electronicsforu.com/technology-trends/learn-electronics/ir-led-infrared-sensor-basics
https://www.electronicsforu.com/technology-trends/learn-electronics/ir-led-infrared-sensor-basics
https://www.electronicsforu.com/technology-trends/learn-electronics/ir-led-infrared-sensor-basics
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz
https://www.elprocus.com/what-is-digital-frequency-meter-and-its-working/#%3A~%3Atext%3DWhat%20is%20Digital%20Frequency%20Meter%3F%20Definition%3A%20A%20digital%2Crange%20of%20frequencies%20between%20104%20to%20109%20hertz

SKILL BASED ELECTIVE COURSE -
IVMICROPROCESSORANDITSAPPLICATIONS

SEMESTER VI HOURS/WEEK 2
SUBJECTCODE : 21UPHS04 CREDITS :3
OBJECTIVES

Thiscoursewillprovidethenecessarybasicconceptsaboutthe808 5Smicroprocessor’sarchitecturean

dvariousfunctions.ltwillprovideideasaboutprogramminginthemicroprocessor.

LEARNINGOUTCOMES
e The student will be able to describe the general architecture and organization of
8085microprocessors.

e Willbeableto understandthevariousfunctionalunitsandmemorymodes.
¢ Willunderstandtheinstructionsetsandsimpleprogrammingtechniques.

e Willbeabletowritesimpleprogramming.

UNITIARCHITECTURE
8085Microprocessor—
FunctionalUnits(Accumulator,ALU,Register,Counter,StackPointer,FlagRegister)—

8085ArchitectureBlockdiagram—Pinconfiguration(Pindiagram).

UNITHHADDRESSINGMODES
Immediate addressing — Register addressing —Directaddressing — Indirectaddressing —

Impliedaddressing.

UNITIHITINSTRUCTION SETS
ControllInstructions—Logical instructions—Branchinginstructions—Arithmeticinstructions

— Datatransferinstructions—Instructionsformat—Instructiontimingsandoperationstatus.

UNITIVPROGRAMMING TECHNIQUES
Looping—Counting—Indexing—Counterand Timedelays—StackandSubroutines.

UNITV PROGRAMMINGANDAPPLICATIONS
Executingasimpleprogram—Addition—Subtraction—Multiplicationanddivision-
Ascendingorder—Descendingorder-Householddevices —Industrialapplications.
BOOKSFORSTUDY

1. R.Gaonkar,MicroprocessorArchitecture,ProgrammingandApplicationwith8085,Pegra

mInternationaIPubIications,2013,6thEdn.
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2. Udayakumarand Umashankar, The8085

Microprocessor:Architecture,ProgrammingandInterfacing,Pearson,2008,1%Edn.

BOOKSFORREFERENCE
1. D.VHall,SSSPRao,Microprocessorsandinterfacing, McGrawHillEducation,2017,3"Edn.
2. C.M. Gilmore,MicroprocessorsPrinciplesandApplicationsMcGrawHillEducation,1993

WEBSITESFORREFERENCE
https://onlinecourses.nptel.ac.in/noc20 ee42/previewhtt

ps://www.javatpoint.com/microprocessor-applications

PEDAGOGY

Chalkandtalklectures,GroupDiscussion,Seminar, InteractionandPowerPointPresentationetc.
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https://onlinecourses.nptel.ac.in/noc20_ee42/preview
https://onlinecourses.nptel.ac.in/noc20_ee42/preview
https://www.javatpoint.com/microprocessor-applications

NON MAJOR ELECTIVE COURSE -
IPHYSICSINEVERYDAYLIFE

SEMESTER a1l HOURS/WEEK 2
SUBJECTCODE :21UPHNO1 CREDITS 2
OBJECTIVES

To introduce some concepts of physics life mechanics, properties of matter, Heat,

Sound,ElectricityandMagnetismfor daytodayapplications.

UNITIMECHANICS
Motion,ForceandNewton’slaws—momentum—projectileandcircularmotions—gravitation —
planetary motion and earth satellites — communication satellites — work, powerandenergy—

energyandenvironment-rotationalmotion.

UNITIIPROPERTIESOFMATTER
Three states of matter — binding forces — fluid pressure and thrust — applications —

Pascal’slaw—Archimedesprinciple— capillaryaction—-Bernoulli’sprinciple— Viscosity.

UNITIHIHEATANDSOUND

Measurement of heat and temperature — clinical thermometer — heat transfer — Thermo flask —
change of state - effect of the pressure of boiling point and melting point — heat engines —
steamengineanddieselengine—soundandmusic—reverberation—theacousticsofbuilding

— recordingandreproductionofsoundinfilm

UNITIVELECTRICITYANDMAGNETISM
Coulomb’s law — the action of points, lightning arrester — Ohm’s law — electric power —
electricity safety — electromagnetic induction — Faraday’s law — Lenz law — transformers —

mariner’scompass.

UNITVOPTICS
Light — optical instruments — camera — telescope — microscope — projector — nuclear energy —

fissionandfusion — nuclearpowerplants— atombomband hydrogenbomb.

BOOKSFORSTUDYANDREFERENCE

1. R.Murugeshan,AlliedPhysicsl&I1,S.Chand&Co,NewDelhi(2006).

2. D.S.Mathur,Elementsofpropertiesofmatterandacoustics,S.Chand&CompanyLtd.,NewDelhi
(2010)

3. R.Murugeshan,Propertiesofmatterandacoustics, S. Chand &Co,NewDelhi(2012)
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4. Brijal&Dr.N.SubramanyanandP.S.Hemne,Heatand Thermodynamics,S.Chand&Co,NewDe
Ihi,(2004)

5. R.Murugeshan,Electricity,S. Chand&Co,NewDelhi (2010)

6. R.MurugeshanandKiruthigaSivaprasath,ModernPhysics,S.Chand&Co,NewDelhi(2016)

7. N. Subramaniyam, Brijlal and M.N.Avadhanulu, A textbook of Optics S. Chand &
Co,NewDelhi(2012)

WEBSITESFORREFERENCE

1. https://www.khanacademy.org/science/physics/forces-newtons-laws

2. https://en.wikipedia.org/wiki/Archimedes%27 principle

3. https://www.toppr.com/quides/science/heat/heat-and-measuring-temperature/

4. https://en.wikipedia.org/wiki/Coulomb%27s law

PEDAGOGY
ChalkandTalklectures,GroupDiscussion,Seminar,Interaction,PowerPointPresentation.

65


https://www.khanacademy.org/science/physics/forces-newtons-laws
https://en.wikipedia.org/wiki/Archimedes%27_principle
https://www.toppr.com/guides/science/heat/heat-and-measuring-temperature/
https://en.wikipedia.org/wiki/Coulomb%27s_law

NON MAJOR ELECTIVE COURSE-
IINONCONVENTIONALENERGYSOURCES

SEMESTER v HOURS/WEEK:2
SUBJECTCODE: 21UPHNO02 CREDITS 2
OBJECTIVES

To makethestudentsunderstandthebasicprinciplesofreal-timeapplicationsofnon-

conventionalenergysources.

UNITISOLARENERGY

Solar radiation — Solar radiation outside the earth’s atmosphere Solar radiation at the
earth’ssurface — Solar Thermal Energy — Solar Thermal devices and systems: Solar water
heater —Subcomponentsofsolarwaterheater—SolarCookeranditsmerits and demerits.

UNITIHIWINDENERGY
Power in the wind - Types of wind energy systems — Horizontal axis wind Turbine —

VerticalaxiswindTurbine.

UNITIIIOCEANENERGY
Tidal Energy — Ocean Thermal Energy Conversion (OTEC) — Closed Cycle OTEC system —
OpenCycleOTEC System.

UNITIVENERGYFROMBIOMASS
Biomass feedstock — water material — energy crops — important properties of biomass —

conversionofbiomasstogaseousfuels—anaerobic digestion—thermalgasification.

UNITVGEOTHERMALENERGY
Introduction — Estimates of Geothermal power — Nature of Geothermal fields —
Geothermalsources — Advantages and Disadvantages of geothermal energy — Applications of

geothermalenergy.

BOOKSFORSTUDYANDREFERENCE

1. SukhatmeS.P,SolarEnergy,Wileypublications,1975,1%edition.

2. Rai.G.D,Non-ConventionalSourcesofEnergy,KhannaPublishers,2009, 1%edition.

3. Rai.G.D,SolarEnergyUltilization,KhannaPublishers,1987,1%edition.

4. Yogi. D Goswami, Frank Kieth and Jan F. Kredler, Principles of Solar Engineering,
Tailor&Francis,2003,1%edition.

5. H.C.Jain,Non-ConventionalSourcesofEnergy,SterlingPublishers,1986.

PEDAGOGY
ChalkandTalklectures,GroupDiscussion,Seminar,Interaction,PowerPointPresentation.
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ALLIEDPHYSICS —I

SEMESTER S/ HOURS/WEEK:4
SUBJECTCODE: 21UPHAO01 CREDITS 4
OBJECTIVES

e Toinculcatetheconceptsofvariousproperties ofmatter.

e To impart the knowledge on the basic principle of mechanics,
Heatwaves,ElectricityandMagnetism

LEARNINGOUTCOMES

e Acquiretheknowledge ofvariouspropertiesofmatter.

e Helptounderstandthenaturalphysicalprocess.

e Explainthebasicconceptoftemperatureandspecificheatmechanics.
e Acquireknowledgeofsound wavesandtheirapplication.

e Describethefundamentals ofelectricityandmagnetism.

UNITIPROPERTIESOFMATTER

Elasticity — Bending of beams — Expression for bending moment — Expression for

Young’sModulus (uniform andnon-uniform bending) — expression for a couple per unittwist —

Rigidity Modulus by Torsional pendulum, viscosity, Stoke’s formulae — Poiseuilles

flowmethod — Molecular energy — Surface tension — excess pressure inside curved surface —

sphericalandcylindricaldrops.

UNITIIMECHANICS

Projectile motion: Definition of Range, Time and Flight and Angle of projection —

Maximumrangeofprojection—Circularmotion-tangentialaccelerationinacircularmotion—

Gravitation: Newton’s Law of gravitation — inertial mass — Gravitational mass — Kepler’s

lawof gravitation - Planetary motion — deduction of Newton’s law of gravitation from

Kepler’slaw—determinationofGbyBoy’sexperiment— avariationofgwith latitude anddepth.

UNITHIMECHANICALWAVES

Waves in strings and pipes: Velocity of a transverse wave along a stretched string —

velocityof sound in gases — Newton’s formulae for velocity sound — effect of temperature,

pressure,humidityanddensityofmediumonsound.UltrasonicsandAcoustics:Ultrasonics—

piezoelectriceffect—deflectionofultrasonics—applications—reverberationtimeandSabine’slaw—

absorptioncoefficient—conditionsfor goodacousticaldesignofbuildings.
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UNITIVHEAT

Vander Waal’s equation of state — critical constants — determination of critical constants —
Joule-Kelvineffect—Porousplugexperiment—theoryofporousplugexperiment—
temperatureinversion—Liquefactionofgases—liquefactionofHydrogen—Thermalconductivity —
coefficient ~of thermal conductivity -  determination of  coefficient  of

thermalconductivityofbadconductorbyLee’sdiscmethod.

UNITVELECTRICTY&MAGNETISM

Coulomb's law — Action of points — lighting arrester — Faraday's law — transformers.
Electriccircuit—opencircuit—closedcircuit—switchestypesofswitches—typesoffuses—
rewireabletypefuse—cartridgefuse—circuitbreakers.Differenttypesofmagneticmaterials(dia,
para, Ferro, and antiferro) — Langevin’s theory of diamagnetism —

generalpropertiesofsuperconductors—typel&type Ilsuperconductors.

BOOKSFORSTUDYANDREFERENCE

1. R.Murugeshan,AlliedPhysicsl&Il,S.Chand&CompanyLtd.,NewDelhi(2006)

2. D.S.Mathur,Elementsofpropertiesandacoustics,S.Chand&CompanyLtd.,NewDelhi(2010).

3. R.Murugeshan,Propertiesofmatterandacoustics, S.Chand&Co, NewDelhi(2012)

4. Brijlal&Dr.N.SubramanyamandP.S.Hemne,HeatandThermodynamics,S.Chand&Co,New
Delhi,(2004)

5. R.Murugesan,Electricity,S.Chand&Co,NewDelhi(2010)

6. Halliday/Resnik/Krane,Physics—\Voll&I1,JohnWilley&Sons6Meditionextended.

PEDAGOGY
ChalkandTalklectures,GroupDiscussion,Seminar, Interaction,PowerPointPresentation.
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ALLIEDPHYSICS —II

SEMESTER 4 1T\ HOURS/WEEK:4
SUBJECTCODE: 21UPHAQ2 CREDITS 4
OBJECTIVES

e ToimpartknowledgeonthebasicconceptsofAtomic,NuclearandSolidStatePhysics,Electronic
sandDigitalElectronics.

e Toacquireknowledgeontheirapplications

LEARNINGOUTCOMES
e Understandtheprinciplesoftheatomandnuclearmodels
e Understandthestructureandbondingin crystals

e Familiarwiththebasicanaloganddigitalelectroniccircuits.

UNITI-ATOMICPHYSICS

The  vectoratommodel-spatialquantization—thespinningof  anelectron—quantumnumbers
associated with the vector atom model — coupling schemes — LS and JJ coupling —
Pauli’sexclusionprinciple—SternandGerlachexperiment—X-rays—productionof X-rays

— Continuous and characteristic X-ray spectra — Bragg’s law powder X-ray diffractometer —

industrialandmedicalapplications ofX-rays.

UNITIINUCLEARPHYSICS

General properties of nuclei: Nuclear mass and binding energy — B.E/A versus A curve —
nuclear spinand magnetic moment-mass, half-life and spinof neutron—semi-empiricalmass
formula — Nuclear models and elementary particles: nuclear reactions: cross-section —nuclear
fission — liquid drop model — nuclear forces — elementary particles: classification —

Quarksandleptons.

UNITIIISOLIDSTATEPHYSICS

Crystal lattice — unit cell — Primitive cell — Basis — Classification of crystals — Bravais
latticeas three dimensions — Miller indices and crystal planes - crystal structure — simple cube
—body-centred cube — face-centred cube — co-ordination number — atomic radius —
packingfactor of a simple cubic crystal. Bonding in crystals — ionic bond — covalent bond —

metallicbond—-molecularbond— hydrogenbond-theirproperties.
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UNITIVELECTRONICS

Theory of energy bandsin crystals— thedistinction betweenconductors,insulators
andsemiconductors — intrinsic and extrinsic semiconductors — Zener diode characteristics —
breakdownvoltage—Zenerdiodeasavoltageregulator.
Operationalamplifier:Idealoperationalamplifier—characteristicofanoperationalamplifier ~ —
Inverting and Non inverting amplifiers —Differential amplifier -CMRR - OP

ampasacomparator.

UNITVDIGITALELECTORNICS

Number systems — Binary — Octal — Hexadecimal — Boolean Algebra — simplification
ofBoolean Algebra — De Morgan’s theorem and its verification — Basic logic gates — OR,
AND,NOT,NAND,NOR,EX-ORgates —logicgatesusingdiodesandtransistor(OR, AND,NOT)
-NAND&NORas aUniversalBuildingBlock—HalfandfullBinaryadders.

BOOKSFORSTUDYANDREFERENCE

1. R.Murugeshan,Allied Physicsl&Il,S.Chand&Co,NewDelhi(2006)

2. R.MurugeshanandKiruthigaSivaprasath,ModernPhysics,S.Chand&Co,NewDelhi(201
6)

3. Malvino&Leach,DigitalPrinciples&applications, TataMcGrawHill,1995,5"edition.

4. Kittel,Solid-statePhysics, Wileystudentedition,2007,8"edition.

5. PrinciplesofElectronics,V.K. MehtaS.Chand &Co, NewDelhi. 2003

PEDAGOGY
ChalkandTalklectures,GroupDiscussion,Seminar, Interaction,PowerPointPresentation.
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ALLIEDPHYSICSPRACTICAL

SEMESTER VI HOURS/WEEK:2
SUBJECTCODE:21UPHAPO1 CREDITS 4
OBJECTIVES

Itisaimedatexposingtheundergraduatealliedstudentstothetechniqueofhandlingsimplemeasuring

instrumentand alsomakethemmeasurecertainpropertiesofmaterials.

LISTOFEXPERIMENT(ANYFOURTEENONLY)
01. Young’smodulus(q)-non-uniformbending—pinandmicroscope
02.  Young’smodulus(q) —uniformbending— scaleandtelescope method.
03. StaticTorsion— Rigiditymodulusofarod.
04. TorsionPendulum— Rigiditymodulusofawire.
05. Surfacetensionandinterfacialsurfacetensionofa liquid—-dropweightmethod.
06. Sonometer—frequencyofatuningfork.
07. Sonometer—ACfrequency
08. AirWedge—thicknessofawire.
09. Postoffice Box—DeterminationofenergyBandGapofthethermistor.
10. Spectrometer —Refractiveindexofasolidprism.
11. Spectrometer—grating—normalincidence—Determinationofwavelength-mercurylamp.
12. Determinationofviscosityusingagraduated burette.
13. Specificheatcapacityofaliquid—halftimecorrection.
14. Potentiometer —calibrationofanammeter.
15. Potentiometer—calibrationoflowrange voltmeter.
16. C.F.Bridge—DeterminationofSpecificResistanceofacoil.
17. CharacteristicsofZenerdiode.
18. Verificationoftruthtablesof AND,OR&NOTgatesusingICs.
19. Constructionoflowrangepowerpack usingtwodiodes.

20. VerificationofDeMorgan’stheorems.
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BOOKSFORSTUDYANDREFERENCE

1. M.N.Srinivasan,S.Balasubramanian,R.Ranganathan,A
textbookofPRACTICALPHY SICS,SultanChandandsonseducationalpublishers,New
Delhi.Edition2017

2. M.KSubramanian,S.Padmanathan,S.Somasundaram,B.ScAlliedPhysicsPractical, Apsa
raPublications, Trichy,revisededition2020.

3. C.C.Ourseph,C.Rangarajan,R.Balakrishnan—ATextBookof PracticalPhysics—
S.ViswanathanPublisher—Part11(1996)

4. S.L.Guptaandv.Kumar—PracticaIPhysics—PragatiPrakashan—25thEdition(2002).

PEDAGOGY
DemonstrationandpracticalSessions.
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