B.Sc PHYSICS MTWU SYLLABUS 2021 ONWARDS

MOTHER TERESA WOMEN’S UNIVERSITY
KODAIKANAL

DEPARTMENT OF PHYSICS

B.Sc. PHYSICS

SYLLABUS TO BE IMPLEMENTED FROM THE
ACADEMIC YEAR
2021-2022

(CHOICE BASED CREDIT SYSTEM)




B.Sc PHYSICS MTWU SYLLABUS 2021 ONWARDS

Mother Teresa Women’s University, Kodaikanal
Department of Physics
Choice Based Credit System (CBCS)
(2021-2022 onwards)
B.ScPhysics

1. AbouttheProgramme
B.Sc.Physicsisathree-
yearundergraduateprogramcomprisingoftheoryandexperimentalcoursesmainlyfromPhy
sicsandfewinterdisciplinarycoursesfromMathematics,Chemistryand ComputerScience.
The program emphasises on the fundamentals of Physics while introducing modern
concepts such as Quantum Mechanics and Relativity proceeding over to Classical
Mechanics, Electrodynamics taking forward the courses like Electricity and
Magnetism, Optics and Waves similarly Statistical Mechanics and Thermodynamics.

The undergraduate degree programme paves a solid ground for students to further
acquire mastery in Physics concentration areas. The programme trains graduate to
establish entry-level careers in the government and private sectors.

2. Programme Educational Outcomes (PEO)

The Programme has been designed to enable the learners to

PSEO1 | pursue their Higher Studies in Leading Institutes

PSEQ?2 | attain significant position in Academics with proficiency
PSEO3 | cultivate their research acumen for resolving challenging
research issues, and  secure a position in Research
Organization.

PSEO4 | create inclusive society with gender equality.

PSEO5 | work in Defence Organization with shrewdness, courage, and
confidence.

PSEO6 | imbibe communicative skills and value system and work
ethically in a multidisciplinary environment.

3. Eligibility
A strong foundation in Physics with Mathematics subject at the HSC level passed
students

4. General Guidelines for UG Programme
I. Duration: The programme shall extend through a period of 6 consecutive
semesters and the duration of a semester shall normally be 90 days or 450
hours. Examinations shall be conducted at the end of each semester for the

respective subjects.

Medium of Instruction: English
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Evaluation: Evaluation of the candidates shall be through Internal
Assessment and External Examination.
e Evaluation Pattern

Evaluation | Theory Practical
Pattern

Min Max Min Max
Internal 10 25 10 25
External 30 75 30 75

¢ Internal (Theory): Test (15) + Assignment (5) + Seminar/Quiz(5) = 25
e External Theory: 75

e Question Paper Pattern for External examination for all course papers.

Max. Marks: 75 Time: 3 Hrs.

S.No. Part | Type Marks
A 10*1 Marks=10 10
Multiple Choice Questions(MCQs): 2 questions from each Unit
B 5*%4=20 20
Two questions from each Unit with Internal Choice (either / or)
C 3*15=45 45
Open Choice: Any three questions out of 5 : one question from each
unit

Total Marks 75

Minimum credits required to pass: 156

e Project Report

A student should select a topic for the Project Work at the end of the third semester itself and
submit the Project Report at the end of the fourth semester. The Project Report shall not
exceed 75 typed pages in Times New Roman font with 1.5 line space.

Project Evaluation

There is a Viva Voce Examination for Project Work. The Guide and an External Examiner
shall evaluate and conduct the Viva Voce Examination. The Project Work carries 100 marks
(Internal: 25 Marks; External (Viva): 75 Marks).

5. Conversion of Marks to Grade Points and Letter Grade
(Performance in a Course/ Paper)

Range of Grade Points Letter Grade Description
Marks
90 - 100 9.0-10.0 Outstanding
80-89 8.0-8.9 Excellent
75-79 75-179 Distinction
70-74 70-7.4 Very Good
60-69 6.0-6.9 Good

50-59 5.0-5.9 Average
40-49 40-49 Satisfactory

00-39 0.0 Re-appear
ABSENT 0.0 ABSENT
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6. Attendance

Students must have earned 75% of attendance in each course for appearing for the examination.
Students with 71% to 74% of attendance must apply for condonation in the Prescribed Form
with prescribed fee. Students with 65% to 70% of attendance must apply for condonation in the
Prescribed Form with the prescribed fee along with the Medical Certificate. Students with
attendance lesser than 65% are not eligible to appear for the examination and they shall re-do
the course with the prior permission of the Head of the Department, Principal and the Registrar
of the University.

. Maternity Leave
The student who avails maternity leave may be considered to appear for the examination with
the approval of Staff i/c, Head of the Department, Controller of Examination and the Registrar.

. Any Other Information

In addition to the above mentioned regulations, any other common regulations pertaining to the
UG Programmes are also applicable for this Programme.

9. Programme Outcomes (POs):

PO1 | To get a thorough understanding of the nature, principles, methods,
approaches, and goals of the core subjects

PO2 | Solve the problem and get to a logical conclusion by thinking
carefully and independently.

PO3 | To improve students' problem-solving skills so that they can
compete in national level competitive examination.

PO4 | To comprehend the connections between physics and other
disciplines, as well as societal challenges

PO5 | Students will be taught how to improve their employability and
entrepreneurship abilities.

PO6 | To instills a scientific mindset among students and others outside of
the scientific community.

10. Program Specific Outcomes:

PSO1 | Demonstrate, solve, and comprehend major topics in all physics fields.
PSO2 | Students will show mastery of mathematics and the mathematical
principles required for a thorough grasp of physics.

PSO3 | Design, carry out, record, and analyse the outcomes of Physics
experiments using critical thinking and scientific knowledge.
PSO4 | Provide essential foundations, as well as a thorough understanding
of underlying principles and contemporary advances.

PSO5 | Ability to plan and carry out their own creative ideas in the form of
projects, product development, and design.
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B.Sc.PHYSICS

Course CourseTitle

Code Credits

Semesterl

U21LTA11l | Part |- Tamil-I

U21LEN11 | Partll- English I
U21PHT11 | Corel-Properties ofMatterand
Sound

U21PHP11 Corell- Practicall
U21MAA11 | AlliedMathematicsl(Theory)
U21EVS11 EnvironmentStudies
U21PEPS11 | ProfessionalEnglishl

Total 24
Semesterl|

U21LTA22 | Part |- Tamil-II

U21LEN22 | Partll- English —II

U21PHT21 | Corelll- Mechanics

U21PHT22 CorelV- HeatandThermodynamics
U21MAAZ22 | AlliedMathematicsll(Theory)
U21VAE21 | Value Education

U21PEPS22 | ProfessionalEnglishll

WA BMWW

N
o1

Total
Semeste

U21LTA33 Partl— Tamil-I11

U21LEN33 | Partll- English —II1

U21PHT31 | CoreV- Optics and Spectroscopy
U21CHA33 | AlliedChemistry

U21PHE311/ | Elective I-EnergyPhysics/ Waves
U21PHE312 | andOscillations

U21MSS31 | SBE I-Managerial Skills

NME-I

Wb P_wWw

U21PEPS33 | ProfessionalEnglishlll

Total
Semeste

U21LTA44 | Partl- Tamil-IV

U21LEN44 | Partll-English-IV

U21PHT41 Core VI - Electricity
andElectromagnetism
U21PHP42 CoreVII-Practical 11
U21CHA44 | AlliedChemistryPractical
U21PHEA431/ | Elective 11-Medical
U21PHE432 | Physics/MaterialsScience
U21CSS42 SBE I1-ComputerSkillsforOffice
Management
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NME-II

U21PEPS44

ProfessionalEnglishlll

Total

SemesterV

U21PHT51

CoreVIlII-
AtomicandNuclearPhysics

U21PHTS2

Core IX- Classical
andStatisticalMechanic
S

U21PHTS3

Core X - Basics of
DataCommunicationand
ProgramminginC

U21PHT54

CoreXI-BasicElectronicsand
Communication

U21PHP53

CoreXIll- Practical 111

U21PHES531/
U21PHES32

Elective I1I-Numerical methods/
Basiclnstrumentation

U21PHS531/
U21PHS532

SBE llI-
MicroprocessorFundamentals/Televi
sion

TransmissionandReceiver

Total

Semeste

U21PHT61

Core XIIl — Relativity
andQuantumMechanics

U21PHT62

CoreXIV-SolidStatePhysics

U21PHT63

Core XV-
MathematicalPhysics

U21PHT64

CoreXVI-Nanophysics

U21PHP64

CoreXVII-Practicall\VV

U21PHE641/
U21PHEG42

ElectivelV-
Astrophysics/AtmosphericPhysics

U21PHS641/
U21PHS642

SBEIV- ProblemsSolvingSkills
inPhysics/WeatherForecasting

U21EAS61

Extension
Activities(NSS/NCC/RRC/YRC/Phy
sical

Education)

Total

Grand Total
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NonMajorElective
Thecandidates,whohavejoinedtheUGProgramme,canalsoundergoNonMajorElec
tiveoffered byother Departments.

NonMajor Elective offered byDepartment of Physics

U21PHN311 | NME-IHouseHoldAppliance
U21PHN312 | NME-IHowThingsWork
U21PHN421 | NME-IIDigitalPhotography
U21PHN422 | NME-11Physicsin Musical
Instrument

Additional CreditCourses (Two Creditcourses)
1. U21PHO31 - Onlinecourse3™ Semester

2. U21PHI41 - Internship 4"Semester
3. U21PHV51 - Valueadded course5™Semester (SolarEnergyTechnology)
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SEMESTER-I

COURSE | U21PHT11
CODE PROPERTIESOFMATTER ANDSOUND

CORE -I

Objective:
To exposestudents tothefundamentalpropertiesofmatterand sound.

Unit I: Elasticity

Elasticity — Hooke’s law — Elastic moduli — Poisson’s ratio — Beams — bending of beams —
Expressionforbendingmoment—Cantilever-Theoryofuniformandnon—uniformbending

- Determination of Young’s modulus -Koenig's method —Torsion of a body — Expression
forcouple per unit twist — Work done in twisting a wire — Torsional oscillations of a body —
Rigiditymodulusbydynamictorsionmethod(Torsionalpendulum)andstatictorsionmethod.

Unit 11: SurfaceTension

Surface tension — definition — Molecular forces — Explanation of surface tension on
Kinetictheory — Surface energy — work done in increasing the area of as surface — Excess
pressureinside a curved liquid surface — Excess pressure inside a spherical and cylindrical
drops andbubbles-drop weight method-variation of surface tension with temperature-
experimentaldetermination-Jaegar’smethod.

Unit 111: Viscosity

Viscosity—Coefficient of viscosity—Streamlined and turbulent motion—critical velocity—
Rateof flow of liquid in a capillary tube — Poiseuille’s formula—viscosity of highly
viscousliquid-terminalvelocity-Stoke'smethod-OstwaldViscometer - viscosityofgas-
Mayer’sformula-Rankine ‘smethod

Unit 1V: Sound
Simple Harmonic Motion —Composition of two S.H.M in a straight line-at right angles -
Lissajous'sfigures-Free,Damped,ForcedVibrations-Resonance-Fouriertheorem-application.

UnitV:UltrasonicsandAcoustics
Ultrasonics—Production—Piezoelectriccrystalmethod—Magnetostrictionmethod—Propertiesand
Applications. Acoustics of building — Reverberation- Sabine’s Reverberation formula(No
derivation)-Factors affecting acoustics of building-Sound distribution in an auditorium-
Requisite for goodacoustics.

Text Books:
D.S.Mathur,Elementsof Properties ofMatter,S.Chand&Co., 2010.
R.Murugesan,Properties of Matter,S.Chand&Co., 2004.
Brijlaland Subramanian,PropertiesofMatter,S.Chand&Co., 2006.
D.R.Khanna and R.S.Bedi, Textbook ofSound,Atmaram and Sons,1971.
N.SubrahmanyamandBrijlal,ATextBookofSound,VikasPublishingHo
use-Second Edition, 2018.
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BooksforReference:
1. H.R.Gulati, Fundamentals of General Properties of Matter,S.Chand&Co., 1982.

2. D.Halliday,Resnickand JWaIker,FundamentalofPhysics,Gth Edition,Wiley,2001.

CourseOutcomes(CO):

CO Learningoutcome Remarks

CO1 | Evaluatemodulusofdifferentmaterials K3

CO2 | Acquireknowledgeon propertiesofliquids K2

CO3 | Understandthe physicsof soundand its applications K2

CO4 | Learn about differentmethods of producingUltrasonicwaves K1
and its applications

CO:5 | Applythetheoriesinbuildingacoustics K3

K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-
Evaluate

OutcomeMapping

PO/CO 01 | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHP11
CODE PRACTICAL-I
CORE -l

Objective:
Itisaimedatexposingtheundergraduatestudentsofthephysicsdepartmenttothetechniquesof
handlingequipment’s, makingerror freemeasurements and error analysis.

ANYFOURTEEN

. EstimationofErrors
. Young’smodulus- Uniformbendingpin and Microscope Method.
. Young’smodulus- Non uniformbendingpinand Microscope Method.
. Young’smodulus-UniformbendingopticalleverMethod.
. Young’smodulus-NonuniformbendingopticalleverMethod.
. Compound Pendulum-gandk.
. Spectrometer—Angleof prism.
. Potentiometer—LowrangeVoltmeter Calibration.
. Potentiometer—LowrangeAmmeterCalibration.

. Sonometer—Law’sverification.

. Melde’s-Frequencyof the Vibrator.

. Determination of coefficient of Viscosity— Stoke’sMethod.

. Potentiometer—AmmeterCalibration.

. Torsionaloscillationsn, |

O©CoOoO~NO OIS, WN -

. Thermal conductivityofa bad conductor -Lee’s disk Method.
. Newton’slawof cooling.

. FocalLengthofaConvexlens.

. FocalLengthofConcavelens.

. Comparison ofViscositiesbyCapillaryFlowMethod.

. Comparison ofRadiibyCapillaryFlowMethod.

. SpecificheatcapacitybyJoule’sCalorimeter.

TEXT BOOKS:
1. C.C.Ouseph, G.Rangarajan, A Text Book of

PracticalPhysics,S.ViswanathanPublisher — Partl, 1990.
2. C.COuseph,G.Rangarajan,R.Balakrishnan,ATextBookofPracticalPhysics,S.Viswanat
hanPublisher-Partll, 1996.
3. S.L.Gupta andV.Kumar, PracticalPhysics,Pragati Prakashan,25™Edition,2002.

CourseOutcomes(CO):

CO Learning outcome Remarks
CO1 AbletoEstimateErrors K3

CO2 Calculatethechange indimension of bar K4

COs3 Determinefocallength ofdifferentlenses K4

CO4 Determine co-efficient ofviscosityof liquids K3

CO5 Compareand measurethepotentialdifference ofEMF K4
K1-RememberK2- UnderstandK3-Apply K4-Analyze Kb5-Evaluate

Page:10
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OutcomeMapping

PO/CO 01 | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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SEMESTER-II

COURSE | U21PHT21
CODE MECHANICS

CORE -1l

Objective:
Togivethestudentsfundamentalideasonconservationlaws,rotationalandvibrationalmoti
on ofrigid bodies,gravitationalfields and someideaabout fluid mechanics

Unitl: LawsofMotion

Laws of conservation of energy, linear momentum and angular momentum -work
energytheorem - work done by gravitational force - work done by spring force - potential
energy -conservative and non-conservative forces — potential energy curve—Collision —
Elastic andinelastic collision — (Fundamental laws of impact) —Newton’s law of impact —
coefficient ofrestitution—Impactofa smoothsphereonafixed plane —Direct
impactbetweentwosmoothspheres—Obliqueimpactbetweentwosmoothspheres—
Calculationoffinalvelocitiesof the spheres —Loss of K.E duetoimpact.

Unit I1: Dynamics ofRigid body
Momentofinertia—Theoremsofperpendicularandparallelaxes—
M.lofacircularring,disc,solidsphere,hollowsphereandcylinderaboutallaxes—
Compoundpendulum-—theory

— equivalent simple pendulum — reversibility of centers of oscillation and suspension—
determinationofgand k

Unitlll:Gravitation

Newton’s law of gravitation — Kepler’s laws of planetary motion — G by Boy’s method —
Mass and density of earth — Acceleration due to gravity — Variation of g with altitude,
depthand rotation of earth-Value of G at poles and equator.Gravitational field —
Gravitationalpotential — Gravitational potential due to spherical shell-Gravitational potential
due toasolidsphere (inside and outside)

UnitlV:CentralForceMotion
Angularvelocity,angularmomentumandK.Eofrotation—-Torqueandangularacceleration

— Relation between them — Expression for acceleration of a body rolling down an
inclinedplane without slipping. Center of mass —velocity and acceleration of Centre of mass
—determination of motion of individual particle — system of variable mass. Rocket motion-
Satellite

UnitV:Staticsand Hydrodynamics

Friction-laws of friction-angle of friction-cone of friction-Centre of gravity-solid and
hollowtetrahedron-solid and hollow hemisphere —Centre of pressure —vertical rectangular
lamina—vertical triangular lamina. Hydrodynamics- Equation of continuity—Pitot’s tube and
Venturimeter—Euler’s equation of unidirectional flow — Torricelli’s theorem — Bernoulli’s
theoremand its applications.
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Text Books:
1. NarayanaMoorthy, Mechanics — Part | and 1, National Publishing
Company,1990.
2. D.S.Mathur,Mechanics,S.Chand&Co.,2"Edition,2001.
3. P.Duraipandian, LaxmiDuraipandi, Jayapragasam, Mechanics, S.Chand
&Co., NewDelhi, 1988.
4. R.Murugesan,Propertiesof Matter,S.Chand&Co.,NewDelhi,2001.

BooksforReference:

1. Halliday, Resnick and J.Walker, Fundamentals of Physics 6™ edition,
Wiley,NY,2001.

David Kleppner, Robert Kolenkow, Introduction to Mechanics,
McGrawHillEducation; 1%edition (2017)

CourseOutcomes(CO):

CO Learningoutcome Remarks
CO1 Learnabout lawsinvolved inmechanics K1
CO2 Understandtheforcesimposedonadynamicrigidbody K2

CO3 Determinegravitationalfieldandpotentialvalue K3
CO4 Applyconservationlawsincollisionexperiments. K3
CO5 Understandthe conceptsofstaticandhydrodynamics K2
K1-Remember K2-Understand K3-Apply K4-Analyze K5-
Evaluate

OutcomeMapping

PO/CO 01 | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHT22
CODE

HEATANDTHERMODYNAMICS

CORE -IV

Objective:

To understand the phenomena connected with various units of measurement of
temperature,knowing the concept of specific heat capacities of matter, transmission of heat,
concept of floweringthe temperature, liquefying gases and process of making heat to do
mechanicalwork.

Unitl: ThermometryandCalorimetry

Specificheatcapacity ofsolids—Regnault’smethod of mixtures (solid)-specific heat capacity
of liquids—Callendar and Barnes method —Specific heat capacity of gases — Cp and Cv —
Meyer’s relation — Cv by Joly’s differentialsteam calorimeter method — Cp byRegnault’s
method.

Unit I1: Kinetic Theory of Gases

Kinetic Theory of gases- assumptions —  Molecularcollisions—meanfreepath—
expressionformeanfreepath—Transportphenomenon ~ —  Brownianmotionanditsfeatures-
expressionforviscosity,Diffusionandthermalconductivityofgas.Experimentalverification-
VanderWallsequationofstate—Determination of Vander Walls constant- Relation between
Vander Wall’s constant andcriticalconstants.

Unitlll:LowTemperaturePhysics

Joule-KelvinEffect-LiquefactionofAir-Linde’sProcess — liquefaction of hydrogen -
liquefaction of helium-Kamerlingh - Onne’s method -Helium | and Il-Lambda point-
production of low temperatures-adiabatic demagnetization -practical applications of low
temperature - refrigerators and air-conditioning machines-superfluidity-applicationof
superfluidity.

UnitlV:TransmissionofHeat

Conduction—coefficientofthermalconductivity—Rectilinear flow of heat along a bar —
convection — lapse rate — Stability of the atmosphere —Newton’s law of cooling —
determination of specific heat capacity of liquid - Radiation -blackbody — Kirchhoff’s law —
Stefan — Boltzmann law - energy distribution in blackbodyspectrum - Wien’s law —
Rayleigh Jean’s law—Planck’s law —solar constant—water flowpyrheliometer.

UnitV:Thermodynamics

Zerothandfirstlawofthermodynamics—reversibleandirreversible  processes  —isothermal
process-adiabatic process-gas equation during adiabaticprocess —~work done Entropy—change
of entropy in reversible an irreversible processes—temperature — entropy diagrams — physical
significance of entropy - change of entropy wheniceconvertedintosteam-
thirdlawofthermodynamics—ExtensiveandIntensivethermodynamicvariables—
distinctionbetweenthem—Maxwellthermodynamicalrelations—derivationandapplication
Clausius—Clapeyronequation andspecificheatrelation.
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Text Books:
1. Brijlal and Subramanyam, Heat and Thermodynamics,S.Chand& Co,16™

Edition,NewDelhi, 2005.

D.S.Mathur, Heat and Thermodynamics, S.Chand&Sons, 5" Edition, New
Delhi, 2014.

R. Murugesan and KiruthigaSivaprasath, Thermal Physics, S.Chand& Co,
[1Edition,New Delhi, 2008

Booksfor Reference:
1. J.B.Rajan,Heat&Thermodynamics,SC Publisher,NewDelhi,1985.
2. H.C.Varma,ConceptsofPhysics—VVolumelandll,BharatiBhawanPublishers,NewDelhi,
2015
3. M.NarayanaMoorthyandN.Nagarathinam,Heat,NationalpublishingCo,Chennai,Eight
Edition,1987.

CourseOutcomes(CO):

CO Learningoutcome Remarks
Co1 Understand the basics of thermodynamics and their K2
applications
CO2 Learn the basics of low temperature and how to K2
construct a successful experiment using low
temperature.

CO3 Learn experimental Methods To Determine The K2
transmission of heat.
CO4 Understand the kinetic theory of gas K2
CO5 Analyze the laws of thermodynamics and maxwell’s K4
Thermodynamical relations
K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-
Evaluate

OutcomeMapping
PO/CO | POl | PO2

CO1 3 3
CO2 3
CO3 3
3
3

CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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SEMESTER-III

COURSE | U21PHT31
CODE

OPTICSANDSPECTROSCOPY

CORE -V

Objective:

To understand the basics of Spectroscopy, interference, Michelson’s Interferometer
andphenomenon like interference, diffraction, polarization through wave nature of light and
itsapplicationsand to gainknowledgeinspectroscopy.

Unitl: GeometricalOptics

Lens—Spherical aberration in lenses—Methods of minimizing spherical aberration —
conditionfor achromatism of two thin lenses (in and out of contact) —Aplanatic lens —
Dispersion —Angular and Chromatic dispersion — combination of prisms to produce i)
dispersion withoutdeviation ii) deviation without dispersion—Direct vision spectroscope—
Eyepieces—Ramsden’sandHuygens’seyepieces—simplemicroscope(magnifyingglass)—
compoundmicroscope.

Unitll: Interference

Conditions for interference — Theory of interference fringes — interference due to
reflectedlight (thin films) -colors of thin films —wedge shaped thin film —theory —
determination ofdiameter of a thin wire by Air wedge — test for optical flatness — Newton’s
rings by reflectedlight— Determination of wavelength of light - Michelson’s Interferometer —
theory and itsApplication (Measurement of wavelength) — Jamin’s interferometers —
determination ofrefractiveindex ofgases.

Unitlll:Diffraction

Fresnel’s diffraction —Rectilinear propagation of light — zone plate —action of zone plate -
diffraction at circular aperture — opaque circular disc — Fraunhofer diffraction at single slit—
Double slit-Plane diffraction grating— theory of plane transmission grating- experiment
todetermine wavelength (Normal incidence method)-resolving power—Rayleigh’s criterion
forresolution—resolving power of a telescope — resolving power of a microscope —
resolvingpowerofa prism-resolvingpowerofgrating.

UnitlV:Polarization

Double refraction Nicol Prism Nicol Prism as polarizer and analyzer Huygens’s
explanationof double refraction in uniaxial crystals—Plane, elliptically and circularly
polarized light-Quarter wave plates andHalfwave plates — Production and detection of
plane, circularlyand elliptically polarized light-Optical activity—Fresnel’s explanation of
optical activity—Specific rotator power—Lorentzhalf shade polarimeter.

UnitV:Spectroscopy

Infrared  spectroscopy-sources  anddetector—uses—ultraviolet  spectroscopy-sources—
quartzspectrograph-applications-RamanSpectroscopy—QuantumtheoryofRamaneffect—
applications—Nuclear magnetic resonance — Nuclear quadrupole resonance—Electron
spinresonancespectroscopies-(Qualitative study)

Text Books:
1. SubramanyamandBrijlal, AtextbookofOptics,S.Chandandco.,25"Edition,
New Delhi 2004.
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2. R.Murugeshan,OpticsandSpectroscopy,S.ChandandCo.,6thEdition,
NewDelhi, 2008.
3. S.L.Gupta,V.KumarandR.C.Sharma,ElementsofSpectroscopy,PragatiPrakashan,

4.

13"Edition,Meerut,1997.
G.Aruldhass,MolecularStructureandSpectroscopy,PHIPvtLtd, [1Edition,
NewDelhi, 2007.

BooksforReference:

1.
2.

3.
4. Singh&Agarwal,OpticsandAtomicPhysics,PragatiPrakashanMeerut,Ninethedition,

5.

Sathyaprakash,RatanPrakashanMandhir,Optics, VIIEdition,NewDelhi,1990.
C.N.Banewell,IntroductiontoMolecularSpectroscopy, TMHpublishingco.lVEdition,N
ew Delhi,2006.

AjoyGhatak, Optics, (TMH), NewDelhi, Fourthedition,2009.

2002.
Halliday,R.ResnickandJ.Walker,FundamentalsofPhysics, Wiley,6"Edition,NewYork,
2001.

CourseOutcomes(CO):

CO Learningoutcome

CO1 | Learnaboutvarious lens andits aberrations

CO2 | Acquireknowledgeabout interferenceand interferometers

CO3 | Understandabout thediffractionphenomenonandresolving
powerinopticalinstruments

CO4 | Studyabout polarization

CO5 | Applydifferentspectroscopictechniquetoobtain
informationaboutthemolecule

K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-
Evaluate

OutcomeMapping

PO/CO

01 | PO2

Co1

CO2

CO3

CO4

CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHE311
CODE CHOICE I

ELECTIVE-I ENERGYPHYSICS

Objective:
Toprovideanunderstandingofthepresentenergycrisisandvariousavailableenergysources.

UNITI:Introduction toEnergySources

World’s reserve of Commercial energy sources and their availability -India’s
productionandreserves-Conventionalandnon-conventionalsourcesofenergy,comparison—
Coal-Oiland naturalgas —applications —meritsand demerits.

UNITII:SolarThermalEnergy

Solar constant -Solar  Spectrum-Solarradiationsoutside  earth’s  atmosphere—atthe
earthsurface- on tilted surfaces -Solar Radiation Geometry-Basic Principles of Liquid flat
platecollector -Materials for flat plate collector -Construction and working- Solar distillation
-Solar disinfection - Solar drying-Solar cooker (box type)- Solar water heating systems —
Swimmingpool heating.

UNITIII:Photovoltaic Systems

Introduction-Photovoltaic  Principle-Basic  Silicon Solar cell- Power output and
conversionefficiency-Limitationtophotovoltaicefficiency-
Basicphotovoltaicsystemforpowergeneration - Advantagesanddisadvantages -

Typesofsolarcells-Applicationofsolarphotovoltaic systems - PV Powered fan — PV powered
area - lighting system - A HybridSystem.

UNITIV:BiomassEnergy

Introduction-Biomass classification- Biomass conversion technologies-Bio-gas generation-
Factorsaffecting bio-digestion-Working of biogasplant- floatingandfixeddome typeplant
-advantages and disadvantage of -Bio-gas from plant wastes-Methods for obtaining
energyfrom biomass- Thermal gasification of biomass-Working of downdraft gasifier-
Advantagesanddisadvantages of biological conversion ofsolar energy.

UNITV:Wind Energy and otherEnergy Sources

Wind Energy Conversion-Classification and description of wind machines, wind
energycollectors- Energy storage - Energy from Oceans and Chemical energy resources-
Oceanthermalenergyconversion-
tidalpower,advantagesandlimitationsoftidalpowergeneration-Energy and power from waves-
wave energy conversion devices- Fuel cells- andapplication of fuel cells- batteries
advantages ofbattery for bulkenergy storage- Hydrogenasalternativefuelfor motor vehicles.

Text Books:
1. Kothari D.P., K.C. Singal and RakeshRanjan, Renewable energy sources and
emergingTechnologies,Prentice Hall ofindia, 2008.
2. S.P.Sukhame, Solar Energy, Principles of thermal collection and storage
TATA, McGraw, Hill publishingcompanyltd. 1984
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BooksforReferences:
1. ChetanSingh Solanki, Solar Photovoltaics Fundamentals, Technologies
andAppIications,Znd Edition,PHILearningPrivateLimited, 2011.
. Rai G. D, Non-conventional Energysources, 4th Edition, KhannaPublishers,2010.
. JeffreyM. Gordon, SolarEnergy: The State ofthe Art,Earthscan, 2013.
. KalogirouS.A.,SolarEnergyEngineering:ProcessesandSystems, 2" Edition, Academic
Press,2013.
. Zobaa A.F. and Ramesh Bansal, Handbook of Renewable Energy Technology,
WorldScientific, 2011.

CourseOutcomes(CO):

CO Learning outcome Remarks
CO1 Know about conventional and non-conventional | K1
sourcesofenergy
CO2 Understandaboutsolarenergyandits appliances K3
CO3 KnowaboutPhotovoltaicSystemsandPointoutthe K2
typesofsolarcellsanditsapplications
CO4 UnderstandaboutBiomass K2
CO5 Examine thedifferent windenergysources K3
K1-Remember K2-Understand K3-Apply K4-Analyze K5-Evaluate

OutcomeMapping

PO/CO Ol | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHE312
CODE CHOICE I

ELECTIVE-I WAVES AND OSCILLATIONS

Objectives:

To impart knowledge about waves and oscillations and sound. To make
themunderstandtheprinciplesand methods of findingthe properties.

UNIT I: Simple Harmonic Motion

Characteristics of S.H.M,, Differential equation
ofS.H.M.,K.E.,P.E.andTotalEnergyofavibratingparticle,EnergyofVibration,Oscillationswith
one degreeof freedom,Linearity andsuperpositionprinciple,Simplependulum, Compound
pendulum, Bar pendulum, Composition of two SHM(s) of frequencyratio2:1,

UNIT I1: Free, Forced and Resonant Vibrations

Free Vibrations, Undamped Vibrations,Damped Vibrations, Damped S.H.M. in an
electrical circuit, Forced Vibrations, Resonanceand Sharpness of Resonance, Phase of
Resonance, Quality Factor, Examples of Forced andResonantVibrations.

UNITIHI:Wavemotion

Characteristicsofwavemotion, Transversewave,motion,Longitudinal wave motion,
Differential equation of wave motion, Particle velocity, Wavevelocity, Principle of
superposition, Interference of Sound waves, Beats, Decibel, Dopplereffect,Applications.

UNIT IV: Reflection of Sound

Reflection of a plane wave at plane surface, Experimentaldetermination of reflection of
sound, Echo, Refraction of plane wavefront at plane surface,Diffraction of sound, Fresnel’s
Assumptions, Intensity of sound at a point due to planewavefront,Doppler effect,
Applications.

UNITV: Ultrasonics
ProductionofUltrasonicsby magnetostrictionandpiezoelectricmethods,detectionofUltrasonic
waves,Acousticgrating,ApplicationsofUltrasonicwaves.

Text Book:
1. Brijlal&Subramanyam“Waves &Oscillations”, S.Chand&Co., 1974,Unit1-V

BooksforReference:
1. M. Narayanamurti, N. Gosakan and T. Rajagopalan, Sound, The National
Publishing Co,Madras,First Edition, 1978.
2. D.R.Khannaand R.S.Bedi, A Textbook of Sound with Theory of
Oscillation andWaves, Atma Ram &Sons, Delhi, 1984
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CourseOutcomes(CO):

CO

Learning outcome

CO1

UnderstandtheconceptofSHM

K2

CO2

Analyzethedifferent typesofvibration

K4

CO3

Acquirethe knowledgeof wave motion

K3

CO4

Know theproperties ofsound

K3

CO5

Applytheknowledgetoultrasonic waves

K3

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

o1

02

COo1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weaklycorrelating(W)

No correlating (N)
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SEMESTER- IV

COURSE | U21PHT41

CODE ELECTRICITY

CORE - VI ANDELECTROMAGNETISM

Objectives:

e ToprovidecomprehensiveknowledgeandunderstandingofthebasicsofElectricityandMa
gnetism.
e To exposethe studentsto theapplications ofElectricityandMagnetism.

UNITI:MagneticEffectof Electric current

Magnetic flux and magnetic induction- BiotSavart law-magnetic induction at a point due toa
straight conductor carrying current - magnetic induction at a point on the axis of a
circularcoil carrying current- amperes circuital law-magnetic field inside a long solenoid —
toroid-Lorentz force on a moving charge-direction of force-torque on a current loop in a
uniformmagneticfield-MovingcoilBallisticgalvanometer-theory-
experimenttofindchargesensitivityand absolute capacityof acapacitor-De-Sauty's bridge

UNIT II: Capacitance

Capacitance-Principleofcapacitor-Expressionsforthecapacitanceofi)spherical capacitor

i) Cylindricalcapacitorandiii)parallelplatecapacitorwithandwithoutpartlyfilleddielectrics-
Energy of a capacitor- Loss of energy when two charged conductors share thecharges-
Types of capacitors- fixed capacitor, variable capacitor, and electrolytic capacitor
andslidingcapacitor.

UNIT I11: ElectromagneticInduction

Faraday’s laws of electromagnetic induction -self-induction -self-inductance of a
longsolenoid —toroidal solenoid-determination ofL. by Anderson’s and Rayleigh’s methods-
Owen’sbridge — mutualinduction — mutualinductancebetweentwoco-axialsolenoids-
experimental determination of mutual inductance —co-efficient of coupling- energy stored
ina coil-eddycurrents-uses.

UNIT IV: ACandDCCircuits

Growth and decay of current in LC,LR and CR circuits with DC voltages —determination
ofhigh resistance by leakage—growth and decay of charge in LCR circuit-conditions for
thedischargeto be oscillatory—frequencyof oscillation.

AlternatingCurrent-joperatormethod-useofoperatorinthestudyofACcircuits-Resistance in an
AC circuit-Inductance in an AC circuit-Capacitance in an AC circuit-ACthrough an
inductance and resistance in series-capacitance and resistance in series — LCRseries
resonance circuit-sharpness of resonance-parallel resonance circuit-power in an ACcircuit-
powerfactor.

UNITV:Maxwell’sEquation &ElectromagneticWaves

Introduction-Maxwell’s equations—Displacement current-Poynting Vector-
Electromagneticwaves in free space-Hertz experiment for production and detection of EM
waves- WaveequationsforElectricfieldandMagneticfield-monochromaticplanewaves-
EMwavesina

Page:22
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Matter-ReflectionandTransmissionatnormalincidenceandobliqueincidence—Polarization
byreflection.

Text Books:

1. R.Murugesan,ElectricityandMagnetism, SChand &Co,2008.

2. BrijLal&Subramanyam, Electricity and Magnetism,
RatanPrakashanMandirPublishers,2005.

3. M.Narayanamurthy&N.Nagarathnam, Electricity & Magnetism, NPC pub.,
Revisededition, 1992.

BooksforReference:
1. D.N.Vasudeva,Electricityand Magnetism,S.Chand&Co, 2011
K.K.Tewari,Electricityand Magnetism, S.Chand&Co,2002.
E.M.Pourcel, Electricity and Magnetism- Berkley Physics Course,Vol.2
McGrawHill Education; 2nd edition 2017.
D.C. Tayal, Electricity and Magnetism, Himalaya Publishing Co., Fourth
Edition2019.
. D. Halliday, R.Resnick and J.Walker, Fundamentals of Physics—Electricity

andMagnetism(2011), Wiley India,PvtLtd
David Griffith, Introduction to Electrodynamics, Pearson Education India
LearningPrivateLimited; 4th edition 2012.

CourseOutcomes (CO):

CO Learningoutcome Remarks
Co1 Studyabout magnetic field producedinelectriccircuits K1
CO2 Learnaboutcapacitor anditstype K1
COs3 Acquireknowledgeabout electromagnetic induction K2
CO4 Analysesandsolveselectricalcircuitswithdcandacsource K4

CO5 Gainknowledge aboutMaxwell Equation K2
K1-Remember K2-Understand K3-Apply K4-Analyze K5-Evaluate

OutcomeMapping

PO/CO | POl |PO2 |PO3 | PO4| PO5 | PO6

colr |3 3

CO2 3

Co3 |3
3
3

SO1 | PSO2 | PSO3 | PSO4

CO4
CO5

P
3
3
3
3
3

P P P
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHP42
CODE PRACTICAL-II
CORE - VII

Objective:
It is aimed at exposing the under graduate students to the technique of handling
simplemeasuringinstrumentsandalsomakethemmeasurecertainmechanicalandopticalpropertie
sofmatter.

ANYFOURTEEN
Spectrometer—GratingMinimumDeviation

Spectrometer-Dispersive Power,ResolvingofPrismGrating.
Spectrometer—DiffractionGrating-Normallncidence
Newton’sRing.

Airwedge.

LCR —ResonanceparallelandSeries.

LCR.

Potentiometer—E.M.F.

Meterbridge.
DeMorgan’stheoremusingIntegratedChips.
VerifyBasicgatesusingIC’s.

Characteristicsof a Junction Diode.
CharacteristicsofaZenerDiode.

NANDasauniversalgate.

NOR asauniversalgate.

Basicgates usingdiscreteComponents.
RS,D,JK flip flop.
Figureofmerit-galvanometer

TEXT BOOKS:
C.C.Ouseph,G.Rangarajan—ATextBookofPracticalPhysics-S.Viswanathanpublisher—

partl, 1990.
C.C.Ouseph,G.Rangarajan,R.Balakrishnan—ATextBookofPracticalPhysics-
S.Viswanathan publisher-partl11996.
S.L.GuptaandV.Kumar—PracticalPhysics—PragatiPrakashan—25" Edition,
2002.

CourseOutcomes (CO):

CO Learning outcome Remarks
Co1 Abletocharacterize diodes K3

CO2 Determine dispersiveandresolvingpowerof prism K4

COo3 Determinewavelengthof Sodiumvaporlight K4

CO4 Analyzeworkingof differentflipflop K3

CO5 VerifybridgesandLCRconnections K4
K1-RememberK2-Understand K3-Apply K4-Analyze Kb5-Evaluate

Page:24
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OutcomeMapping

PO/CO Ol | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHE431 CHOICE -1
CODE

ELECTIVE-II MEDICALPHYSICS

Objective:
Tounderstandthebasicsaboutthebiologicalsystemsinourbody,theirbehaviorandthediagnosticd
evices.

Unit 1: Basic Anatomical Terminology

Standard anatomical position, Planes, Familiaritywith terms like — Superior, Inferior,
Anterior, Posterior, Medial, Lateral, Proximal, Distal.Forces on and in the Body — Physics of
the Skeleton — Heat and Cold in Medicine- EnergyworkandPower oftheBody.

Unit 2: Pressure system of the body

Physics of Cardiovascular system- Electricity withinthe Body — Applications of Electricity
and Magnetism in  Medicine. Sound in  medicine-PhysicsoftheEarandHearing-
Lightinmedicine- Physicsofeyes and vision.

Unit 3: Transducers

performance of characteristics of transducer- static and dynamicactivetransducers-
(a)magneticinductiontype(b)piezoelectrictype(c)photovoltaictype(d)thermoelectrictype.Passi
vetransducer-(a)resistivetype-effectandsensitivityofthebridge(b) capacitivetransducer
(c)linearvariabledifferentialtransducer (LVDT).

Unit 4: X-rays

Production of X-rays- X-ray spectra- continues spectra and characteristicspectra-
Coolidgetube-ElectroCardioGraph(ECG)-Blockdiagram-ECGLeads-Unipolarand  bipolar-
ECG recordingset up.

Unit 5: Electro Encephalography (EEG)
Origin- Block diagram- Electromyography(EMG) — Block diagram- EMG recorder-
Computer Tomography (CT) principle Blockdiagramof CT scanner.

Text Books:
1. John R.Cameron andJamesG.Skofronick, Medical Physics, John Willy&Sons,1978,
2. Dr.M. Arumugam,Biomedicalinstrumentation,EDII,AnuradhaAgencies1997.

CourseOutcomes(CO):

CO Learning outcome Remarks

Cco1 Understands Basic AnatomicalTerminology K2

CO2 Appliesmedicalphysicstoknowthedifferentaspects K3
ofthebody

COo3 Analyzetheperformanceoftransducer K4

CO4 LearnaboutElectroCardioGraph(ECG)andits K3
application

CO5 Studyabout EEGand EMGand itsapplication K3

K1-Remember K2- Understand K3-Apply K4- Analyze K5-Evaluate
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OutcomeMapping

PO/CO Ol | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHE432 CHOICE -11
CODE

ELECTIVE-II MATERIALS SCIENCE

Objective: The objective of this course is to predict and control material properties
throughanunderstandingof atomic,molecular,crystalline,andmicroscopic structuresof
materials

UNIT-I:Materials Science

Classificationofmaterials—PropertiesofEngineeringmaterials — Materials Structure — Types
ofBonds — Bonds Formation—lonic Bond —Covalent Bond — MetallicBond — Comparison of
Bonds — SecondaryBonds.

UNIT - I1: Phase diagram and transformation

Basic terms — Solid Solution — Hume —Rothery’s rule — Intermediate Phase — Phase
Diagrams —  Gibb’s Phase Rule - Time  —Temperaturecoolingcurves—
ConstructionofPhaseDiagrams—TheLeverRule-EquilibriumBinarySystem — Eutectic System
— Mechanismof Phase Transformation.

UNIT - I11: Vacuum and oxidation

History of vacuum technology - units of Vacuum —KineticaspectsofGases—
ApplicationofVacuum-Gasflowinvacuumsystems—production of vacuum — Measurement of
vacuum — Thermal conductivity gauges — PenningGauge— Oxidation — Oxidation Resistant
Materials.

UNIT-1V:Non-destructivetesting

(NDT)NDTanditsadvantages—Defectsinmaterials — Selection of the NDT Method —Liquid
Penetration Testing — Physical Principle —Magnetic Particle Testing (MPT) — Principle of
MPT — Sensitivity — Limitation — EddyCurrentTesting(ECT)—-Principle—Instrumentfor ECT—
Applications —Limitations.

UNIT - V: Electrical and magnetic properties of materials

Dielectrics —  Polarization =~ —Temperatureandfrequencyeffects—ElectricBreakdown—
Ferroelectricmaterials—Electrostriction—Piezoelectricity—UsesofDielectrics—
MagneticProperties—Classification— Magnetostriction — Soft and HardMagnetic Materials.

Text Books:
1. G.K.Narula,K.S.Narula,V.K.Gupta,MaterialsScience, TataMcGrawHill
Publishing, 1994,
2. V.Raghavan,MaterialsScienceand EngineeringPrenticeHallofIndia, 2004.

Booksforreference:
1. Baldevraj,T. Jayakumar, M. Thanvasimuthu, Practical Non-Destructive
Testing,NarosaPublishingHouse,Chennai, 2002.
2. AV .K. Suryanarayana, Testing of Metallic Materials, B.S. Publications, Giriraj
lane,SultanBazar, Hyderabad— 95, 2003.
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CourseOutcomes (CO):

CO

Learning outcome

CO1

Classifythe materials basedon their bonding

K2

CO2

Learnphasediagramtounderstandmaterialphasetra
nsformation

K2

CO3

Understandtheconducting, semiconducting,superconducting,
dielectric, ferro-electric and piezoelectricbehaviorof material

K2

CO4

Gain knowledge on vacuum technology for application
inmaterialsynthesis

K3

CO5

Characterize materials usingnondestructive testing

K4

K1-Remember K2-Understand K3-Apply K4-Analyze K5-Evaluate

OutcomeMapping

PO/CO

01

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weaklycorrelating(W)

No correlating (N)
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COURSE | U21PHT51
CODE ATOMIC ANDNUCLEARPHYSICS

CORE - VIII

Objective:
e To providean introductoryaccountabout theatomic structure
e Toacquireknowledgeonstaticpropertiesofnucleianditsstability.
e To know about different modes of decay and interaction of nuclearradiations
withmatter

UNIT I: Positive Rays:

Discovery-properties- analysis — Thomson’s parabola method — Aston’s massspectrograph —
Bainbridge’s mass spectrograph — Dempster’s massspectrograph — Dunnington’s method
ofdetermininge/m.

UNIT I1: Atomic Structure

Early atomic spectra-Thomson model-Alpha particle scattering-Rutherford ‘snuclear model-
drawbacks-Bohr atom model —Bohr’s interpretation of theHydrogen spectrum-correction
fornuclearmotion-evidencesinfavorofBohr’stheory-Ritzcombinationprinciple-
correspondence principle-Sommerfeld’srelativistic atom model-drawbacks- the vector
atommodel — Quantum numbersassociated with the vector atom model — the Pauli’s
exclusionprinciple—periodicclassification ofelements

UNITIII: Fine Structure of Spectral Lines

Coupling schemes-L-S Coupling-j-j Coupling- Hund rules- magnetic dipolemoment due
toorbital motion of the electron- due to spin of the electron -Stern and Gerlach experiment-
spin-orbit  coupling-optical spectra-spectralterms-spectral notation- selection rules-
intensityrules- interval rule- finestructure of sodium D line- hyperfine structure- Normal
Zeemaneffect-theoryandexperiment-quantummechanicalexplanation-Larmor’stheorem-
AnomalousZeemaneffect- Paschen —Bacheffect-Starkeffect.

UNITIV: Properties and Structure of Nuclei
Generalpropertiesofnucleus-bindingenergy—BE/Acurve-significance-protonelectrontheory-
protonneutrontheory-Nuclearforces—characteristics—-Mesontheory ofnuclearforces— Yukava
Potential- Nuclearmodels —Liquid drop model-Shell model.

UNIT V: Radio Activity & Nuclear Reactions

Fundamental laws of radio activity —theory of a , and Y decay- properties ofalpha, beta
andgammarays-Kinematicsofnuclearreaction-Nuclearfission—Nuclearfusion—Nuclearreactor-
uses - atom bomb - hydrogen bomb-fusion reactor —plasmaconfinement —
artificialtransmutation-Qvalueof nuclearreaction-typesofnuclearreaction

Text Books:
1. ModernPhysics,R.Murugeshan,KiruthigaSivaprasath,S.Chand&Co.,New
Delhi(2008).




B.SC.PHYSICSMTWUSYLLABUS2021 ONWARDS

2. ModernPhysics,D.L.Sehgal,K.L.ChopraandN.K.Sehgal.SultanChand&SonsPublicatio
n,7"Edition,New Delhi (1991).

3. AtomicPhysics,J.B. Rajam,S. Chand&Co.,20"Edition,New Delhi(2004).

4. AtomicandNuclearPhysics,N.SubrahmanyamandBrijLal,S.Chand&Co.5"Edition, New
Delhi (2000).

5. NuclearPhysics, Tayal D.C., HimalayaPublishingHouse,Mumbai (2006).

6. NuclearPhysics, R.C.Sharma,K.Nath&Co.,Meerut (2000)

7. NuclearPhysics, IrvingKaplan, Narosa Publishinghouse,New Delhi.

BooksforReference:

1. ModernPhysics, J.H.Hamilton and Yang,McGraw-Hill Publication(1996).

2. Conceptsof ModernPhysics, A. Beiser, TataMcGraw-Hill, NewDelhi (1997).

3. Fundamentals of Physics, D.Halliday, R.Resnick and J. Walker, Wiley,6"Edition,
NewYork(2001).

4. ModernPhysics,Kenneth S.Krane, John Willey&sons, Canada (1998).

5. Nuclear Physics, R.R.Roy and B.P.Nigam, New Age International
(P)Ltd.,NewDelhi(1997).

CourseOutcomes(CO):

CO Learningoutcome Remarks
CO1 | Acquireknowledgeon the fundamental principles K1

governingthe structure of theatom
CO2 Gainknowledge in atomicphysics tofollow courses atthe K2
Advancedlevel.
COs3 Obtainknowledge aboutfinestructureof spectrallines K2
CO4 Understandingon the basics ofnuclear physicsthat treats K2
atomicnucleiasself-bound many-bodyquantumsystems
CO5 Learn about nuclearreactionand radioactivity K1
K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-Evaluate

OutcomeMapping
PO/CO | POl | PO2
cor |3 3
CO2 3
Co3 |3
3
3

CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHT52

CODE CLASSICAL AND

CORE - IX STATISTICALMECHANICS

Objective:
e Tounderstand the mechanics ofsystems of particlesand their equations ofmotion
e To studytheconcept ofstatisticsofmolecules.

UNITI: MechanicsofaSystemof Particles

External and internal forces, Centre of mass-Conservation of linear momentum-
Conservationof angular momentum-Conservation of energy-work-energytheorem-
Conservative forces-examples-Constraints-Typesofconstraints-Examples-Degreeoffreedom
- Generalizedcoordinates(transformationequations) - Generalizedvelocities-
GeneralizedMomentum.

UNITII:Lagrangian Formulations

Principleofvirtualwork,D’ Alembert’sprinciple,Lagrange’sequationofmotionforconservative
and non-conservative systems-Simple applications-simplependulum-Atwood'smachine-
compound pendulum- Hamilton's Principle-Deduction of Lagrange's equation ofmotion
from Hamilton's Principle-Deduction of Hamilton's principle from D’ Alembert’sprinciple.

UNITIII:HamiltonianFormulations
Phase space-The Hamiltonian function H -Hamilton's Canonical equation ofmotion-
PhysicalsignificanceofH-DeductionofCanonicalequationfromavariationalprinciple-

Applications-HarmonicOscillator-PlanetaryMotion-Compound pendulum

UNIT IV: Classical Statistics

Microandmacro states- Thermo-spaceandgammaspace -
fundamentalpostulatesofstatisticalmechanics - Ensembles - differenttypes—
Thermodynamicalprobability —entropyandprobability-Boltzmann'stheorem — Maxwell —
Boltzmannstatistics — Maxwell — Boltzmannenergydistributivelaw — Maxwell-Boltzmann
velocitydistributivelaw.

UNIT V:QuantumStatistics

Development of Quantum statistics- Bose - Einstein and Fermi -Diracstatistics —
Derivationof Planck’s radiation formula from Bose — Einsteinstatistics - Free electrons in
metal- Fermigas — Differencebetween classicalandquantum statistics.

Text books:
1. J.C.Upadhyaya,ClassicalMechanics,PublishedbyHimalyaPublishingHouse,Mumbai(20
05).
2. Brijlal&Subramaniam, Heat& Thermodynamics, S.Chand&CompanyLtd (1998).
3. Agarwal,‘Statistical Physics’S.Chand& CoNewDelhi(1996).

BooksforReference:
1. GuptaB.D.,Satyaprakash,ClassicalMechanics,9"ed., KadernathRamnathPubl.,Meerut(1
991)
2. Gupta,Kumar,Sharma,ClassicalMechanics,PragatiPrakashanPubl.,Meerut(2005).
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3. MurrayR.Spiegal, TheoreticalMechanics,Schaum’soutlineseries,McGrawHillPubl.Co.,
NewDelhi (1981).

CourseOutcomes(CO):

CcO Learningoutcome Remarks
Co1 Knowledge about mechanics oftheparticles K1
CO2 DifferentiateLagrangianequationofsystemsfor K3
conservative andnon-conservativesystems
CO3 | ApplyHamiltonianfunction forvariousapplication K3
CO4 Understandaboutclassicalandquantumstatistics K1
CO5 | Acquire knowledge to apply the principles of K2
statisticalmechanicstoselectedproblems.
K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-Evaluate

OutcomeMapping

PO/CO 01 | PO2
CO1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHTS3

CODE BASICS OF DATA

COMMUNICATIONANDPROGRAMMI
NGIN C

CORE - X

Objective:
Tointroduceto datacommunicationand Programmingin C

Unitl: DataCommunication
IntroductiontoDataCommunication-Network,protocolsandstandardsstandardorganizations —
lineconfiguration -topology-transmission mode—classification ofnetwork.

Unit I1: Multiplexing
Parallelandserialtransmission — Interfacestandards—modems — guidedmedia-typesoferror
-multiplexing-Typesofmultiplexing-multiplexingapplication-Telephonesystem—Ethernet.

Unitll1:Network
Analoganddigitalnetwork:AccesstolSDN-broadbandISDN-X.25Layers-Atm-Repeaters—
Bridges—Routers—Gateway-TCP/IPNetwork-World WideWeb.

UnitlV:IntroductiontoProgramminginC

Basicstructureof CProgram—characterset—identifiersandkeywords —constantsandvariables -
data types — operators and expressions — Relational, Logical and Assignmentoperators—
incrementand decrement operators—Arithmeticexpressions—Mathematicalfunctions.

UnitV:Input andOutputfunctions

Data input and output — getchar, putchar, scan f, print f, gets, puts functions —
Decisionmaking — branching and looping — if, if-else, else if ladder, switch, break, continue,
go to—while,dowhile—for,nestedloops—Arrays(onedimensionalandtwodimensional)—
declaration—initialization—simpleprograms.

Textbook:
1. Balagurusamy.E,ProgramminginANSIC,SecondEdition, TataMcGrawHill,2008.

2. BrijendraSingh, Data Communications andComputerNetworks, 4"Edition, 2014

BooksforReferences:
1. KamthaneAshok.N,“ProgramminginC”,2" Edition,PearsonEducation.2013.

2. YashvantP Kanetkar,“LetusC”, 8"Edition, InfinitySciencePress-2008.
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CourseOutcomes(CO):

CcO Learning outcome Remarks
Co1 Gainsknowledgeaboutnetworkandtransmission K1

mode
Cco2 Understandaboutseriesandparalleltransmission K2
COos3 Differentiateanaloganddigitalnetwork K4
CO4 Studyaboutbasic structureof C Programming K2
CO5 UnderstandaboutstatementandcommandsusedinC K2
programming
K1-Remember K2-Understand K3-Apply  K4-Analyze K5-Evaluate

OutcomeMapping
PO/CO | POl |PO2 |PO3 | PO4| PO5 | PO6

COl |3 3
CO2 3
CO3 |3
3
3

SO1 | PSO2 | PSO3 | PSO4

CO4
CO5

P
3
3
3
3
3

P P P
2 3 3
2 3 3
2 3 3
2 3 3
2 3 3

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHT54
CODE BASIC ELECTRONICS

CORE - XI ANDCOMMUNICATION

Objectives:
. Toenablethestudentstounderstandtheaspectsofanalogelectronicsin a lucid
andcomprehensivemanner.

. Tounderstandthefundamentalconceptsoflogic gates,counters ,registers,
fibreOptics etc.
. Todevelop skillto buildand troubleshootcombinational digitalcircuits.

Unitl: Linearcircuitanalysisandsemiconductordiodes

Constantvoltagesource — constantcurrentsource — Thevenin’stheorem-procedureforfinding
Thevenin Equivalent circuit - PN junction theory - V-1 characteristics of a PNjunction diode
— Half-wave rectifier - Bridge rectifier - Efficiency - filters - Shunt capacitorfilter—pifilter-
Zenerdiode-equivalentcircuit-voltageregulator-LED-V-Icharacteristics—  advantages -
applications -photodiode- characteristics-applications.

Unitlll: Transistor Amplifier

Transistor - Different modes of operations-CB mode &CE mode - Twoport
representationofatransistor-hparameter-ACequivalentcircuitusinghparameters-
analysisofamplifiers using h parameters (CE only) - RC coupled amplifier - transformer
coupledamplifier- power amplifier.

Unitlll: DigitalFundamentals
NumberSystemsandConversions—Binary,Decimal,Octal,Hexa-BCDCode-Graycode

- 1's and 2's complements, 9's complements, 10's complements — Basic logic gates -
NAND,NORandEX-ORgates -NAND andNORasUniversalBuildingblocks-
LawsandtheoremsofBooleanalgebra—NAND-NANDcircuits-Karnaugh'smap-SOPandPOS-
applications

UnitlV:SequentiallLogic

RS flip flop, Clocked RS flip flop, D flip flop, J-K flip flop and J-K Master-Slave Flip-flop -
Shift registers and Counters-Multiplexers and Demultiplexers — Decoders and Encoders-
MemoryCircuits-D/AandA/Dconverters-IC555monostable andastablemulti-vibrators.

UnitV:ModulationandDemodulation
Amplitudemodulation-Frequencymodulation,PhaseModulationandPulseWidthModulation-
Detectors of AM, FM, PM and PWM, PLL-Noise in Communication Systems -ASK, FSK,
PSK  Modulation and Demodulation, Advantages and disadvantages of
digitalcommunication

Text Books:
1. GuptaandKumar,HandBookofElectronics — PragatiPrakashan—Meerut,2002.
2. V.K.Mehta,Principles ofElectronics, RohitMehtaS.Chand&Co.,2006.
3. M.ArulThalapathi,Electronics,ComptekPublishers(2005).
4. M.K.Bagde and Singh S.P., Elements of Electronics,
S.Chand&Co.,NewDelhi,1990.
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. A.Subramanyam-AppliedElectronics, NationalPublishingCo. 1997.

. RamakantA.Gayakwad, OP-AMPs and Linear Integrated Circuits, Prentice Hall
ofindia,1994.

. MalvinoLeach,DigitalPrinciplesandApplication, TataMcGrawHill,4™71992.  Edition

. Thomas L. Floyd,DigitalFundamentals,UniversalBookStall, NewDelhi(1998).

. V.Vijayendran,S.Viswanathan,IntroductiontolIntegratedElectronics(PrintersandPublis
hers)Pvt.Ltd., Chennai, 2005.

BooksforReference:
Mittal.G.K.,ElectronicDevicesbyG.K.PublishersPvt.Ltd.,1993.

. B.L.Theraja,BasicElectronicsS.Chand&Co.,2008.

. AmbroseandVincent Devaraj,Solid StateElectronics, MeeraPublication.

R.S.Sedha,Applied Electronics,S.Chand&Co0.1990.

. Thomas L. Floyd, Digital Electronics Practice Using Integrated Circuits-

R.P.Jain— Tata McGrawHill,1996.
D.RoyChoudhury and Shail Jain, Linear Integrated Circuits —New

Agelnternational (P)Ltd. 2003.

I.J.Nagrath - Electronics-Analog and Digital, Prentice-Hall of India,
NewDelhi1999.

. J.Millman and C.Halkias, Integrated Electronics, Tata McGraw Hill, New

Delhi2001.

CourseOutcomes(CO):

CO

Learningoutcome Remarks

CO1

Acquireknowledgeon transistorand its applications K2

CO2

Studyaboutlinearcircuittheorems anddiode K1

CO3

Studyabout different numbersystems and basics oflogicgates K1

CO4

Understandtheoperationofsequentiallogiccircuits K2

CO5

Design communicationsystemwithdifferentmodulation K3

K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-Evaluate

OutcomeMapping

PO/CO

Ol | PO2

CO1

CO2

CO3

CO4

CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHP53
CODE PRACTICAL-III
CORE - XI1

Objective:

It is aimed at exposing the under graduate students to the technique of handling
simplemeasuringinstrumentsandalsomakethemmeasurecertainmechanical,electricalandoptica
| propertiesofmatter.

ANYFOURTEEN
. Spectrometer-i-dcurve—i-I’curve.

2. GalvanometerComparison ofcapacitances
L- Owen’sbridge.
. L-Anderson’sBridge.
. L.Maxwell’sBridge.
. L.Rayleigh’sBridge.
. Spectrometer—Cauchy’sConstant.
. Field alongthe axisofthe Coil.
. SmallanglePrism.
. CaryFoster’sbridge.
. Mutual Inductance.
. Absolute Capacityofcondenser.
. Hallowprism,
. BallisticGalvanometer
. SolarSpectrum-Light wavelength.
. SpotGalvanometer— Comparisonsof\VVoltmeter
. SpotGalvanometer —Chargesensitivity
. PotentiometerComparisons of EMF.

Text Books:
1. C.C.Ouseph,G.Rangarajan—ATextBookofPracticalPhysics-

S.Viswanathanpublisher—partl,1990.

2. C.C.Ouseph,G.Rangarajan,R.Balakrishnan—ATextBookofPracticalPhysics-
S.Viswanathanpublisher—partl1.1996..

3. S.L.GuptaandV.Kumar—PracticalPhysics—PragatiPrakashan—25", Edition2002.
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CourseOutcomes(CO):

CcO

Learning outcome

CO1

Abletofabricatebridgesandmeasureinductance

K3

CO2

CompareEMFvalueusingpotentiometer

K4

CO3

Determinewavelengthsofvisible light

K4

CO4

Comparevoltmeterandchargesensitivityusingspot
galvanometer

K3

CO5

DetermineCauchy’s constant

K4

K1-Remember K2-Understand K3-ApplyK4-Analyze

OutcomeMapping

K5-Evaluate

PO/CO

O1

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHE531 CHOICE -I
CODE

ELECTIVE-III NUMERICALMETHODS

Objectives:
Tounderstandvariousapproximationmethodstofindsolutiontoproblemswhich don’t
haveexactsolutions.

UNITI: Errors andRootofEquations

What is Numerical analysis-numbers and their accuracy — errors-measurement of errors-
round off error-truncation error-absolute error-relative error-percentage error-inherent error-
accumulatederror-generalerrorformulae-convergenceRoots of equations-Iteration method-
Maclaurin’s  series method-Newton-Raphson  method-Von-MoisesFormula-Bisection
method.

UNIT II: Matrix andLinearEquations

Introduction- pivotal condensation method- system of linear equations- Gauss
EliminationMethod-Gauss Seidel Iteration Method-Gauss Jordan elimination method-
Matrix Inversionmethod.

UNITIII: Interpolationand Approximation
LinearInterpolation—Quadraticlnterpolation-Lagrange’sInterpolation—
Richardson’sExtrapolation—Aitken’siteratedInterpolation

UNITIV:NumericalDifferentiation andIntegration
Numerical differentiation — approximation of derivatives using interpolation polynomials-
Taylorseriesmethod. Numericallntegration-trapezoidalrule-Simpson’s1/3and3/8 rules

UNIT V:DifferentialEquations
Introduction-Euler’smethod(AdamsBashforthfirstordermethod)-backwardEulermethod-
Taylor’sseriesmethod-Runge-Kuttamethod-predict or correctormethods

LearningOutcomes:

R/

%+ Oncompletion ofthecoursethe students willhave the abilityto solve equation
usinganappropriatenumericalmethod.

BooksforReference:
1. S.S.Sastry,Introductorymethodsofnumericalanalysis—

PrenticeHallofIndia,NewDelhi,2000.

. A.Singaravelu,Numericalmethods—MeenakshiAgency,Chennai,2001.
M.K.Venkataraman,NumericalMethodinScienceandEngineering—
PHINewDelhi1997.
R.Murugesan,MechanicsandMathematicalMethods,S.Chand&Co,NewDelhi1999.
P.Kandasamy, K.Thilagavathy and K. Gunavathy, Numerical

Methods,S.Chand&Co.(2002).
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CourseOutcomes(CO):

CO

Learning outcome

Remarks

CO1

UnderstandbasicsofErrorsandRootof Equations

K2

CO2

SolveproblemusingMatrixandLinearEquations

K3

CO3

InterpretsNumericalDifferentiationandIntegration

K3

CO4

AbletoapplyDifferentialEquationsfordifferent
problems

K4

CO5

EnhanceproblemsolvingskillusingInterpolationand
Approximation

K2

1-Remember  K2-Understand K3-Apply  K4-Analyze

OutcomeMapping

K5-Evaluate

PO/CO o1

02

COo1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHE532 CHOICE -11
CODE

ELECTIVE-III BASICINSTRUMENTATION

Objective
To make students skilled in using basic laboratory instruments to carry out their
practicalandprojectin efficientmanner.

UNIT-I Basic of Measurement
Instrument’s accuracy, precision, sensitivity, resolutionrangeetc.Errors in measurements and
loadingeffects.

UNIT Il Multimeter

Principles of measurement of dc voltage and dc current, ac volt- age,ac current and
resistance.Specifications of a multimeter and their significance.
ElectronicVVoltmeter: Advantageoverconventionalmultimeterforvoltagemeasurementwithresp
ecttoinputimpedanceandsensitivity.Principlesofvoltage, measurement(block
diagramonly).Specificationsofan electronic Voltmeter/multimeter
andtheirsignificance. ACmillivolt meter:Type ofAC millivolt meters:  Amplifier-
rectifier,andrectifieramplifier.

UNIT-111 Cathode Ray Oscilloscope
Block diagram of basic CRO. Construction of CRT,Electron gun, electrostatic focusing and
acceleration (Explanation only no mathematicaltreatment), Time base operation,

synchronization. Front panel controls. Specifications of
aCROandtheirsignificance.UseofCROforthemeasurementofvoltage(dcandacfrequency,timep
eriod.DigitalstorageOscilloscope:Blockdiagramandprincipleofworking.

UNIT-IV Signal Generators and Analysis Instruments

Block diagram, explanation andspecifications of low frequency signal generators, pulse
generator, and function generator,Briefidea for testing, specifications, Distortion
factormeter, waveanalysis.

UNIT-V Digital Instruments

Principle and working of digital meters, Comparison ofanalog and digital instruments,
Characteristics of a digital meter, working principles ofdigital voltmeter. Digital Multimeter:
Block diagram and working of a digital
multimeter,workingprincipleoftimeinterval,frequencyandperiodmeasurementusinguniversalc
ounter/frequencycounter,time-basestability,accuracyandresolution.

Text Books:

1. B.L.Theraja,AText Book ofElectrical Technology-(S.ChandPublishing),Volume 1,
1959.

2. Venugopal, Digital circuits and Systems, Tata McGraw Hill Education Private
Limited,2011.

ReferenceBooks:

1. SubrataGhoshal,DigitalElectronics-BlueKingfisherpublishing, 24July2012

2. S. Salivahanan and N. S.Kumar, Electronic Devices and Circuits - (Tata Mc-
GrawHill),2011.

3. Thomas L.Floyd,ElectronicDevices-(PearsonEducation),2013.
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CourseOutcomes(CO):

CO

Learning outcome

Remarks

CO1

Understand CRO as aversatile measuringdevice

K2

CO2

Learntotracecircuits ofelectronicequipment’s

K2

CO3

UseDigital multimeter/VTVMtomeasurevoltages

K3

CO4

Applyknowledge to troubleshoot the circuit

K3

CO5

Skilledinwindingacoil /transformer

K4

K1-Remember K2-Understand K3-Apply K4-Analyze
Evaluate

OutcomeMapping

K5-

PO/CO O1

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weaklycorrelating(W)

No correlating (N)
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COURSE | U21PHS531 CHOICE -I
CODE

SKILLBASED MICROPROCESSORFUNDAMENTALS
ELECTIVE-III

Objective:
Thiscoursedealswiththebasicconceptsofmicroprocessor,programminginstructionsandinterfaci
ngconcepts.

Unitl:Architecture
Architectureof8085-registers,flags,ALU,addressanddatabus,demultiplexingaddress/data bus
— control and status signals — control bus, Programmer’s model of 8085 —Pinout diagram—
Functions of different pins.

Unit2:ProgrammingTechniques

Instruction set of 8085 — data transfer, arithmetic, logic, branching and machine
controlgroup of instructions — addressing modes — register indirect, direct, immediate and
impliedaddressing modes. Assembly language & machine language — programming
techniques:addition,subtraction,multiplication,division,ascending,descendingorder,largestan
dsmallest(single byte)

UNIT3:Interfacingmemoryto8085
Memory interfacing — Interfacing 2kx8 ROM and RAM, Timing diagram of 8085
(MOVRd,Rs — MVIRd,data.

Unit4:Interfacingl/OPorts to8085
Interfacinginputportandoutputportto8085-Programmableperipheralinterface8255—flashing
LEDs.

Unit5: Interrupts
Interruptsin8085-hardwareandsoftwareinterrupts—RIM,SIMinstructions—priorities—
simplepolledand interrupt-controlled data transfer.

Text Books:
1. R.S.Gaonkar, MicroprocessorArchitectureprogrammingand

applicationwith8085/8080A., WileyEasternLtd. 1992.
. V.Vijayendran,FundamentalofMicroprocessor8085,S.ViswanathanPublishers,Chenn
ai,2003.
3. B.Ram, Fundamentals of Microprocessors and Microcomputers -
DhanpatRaipublication2012.
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CourseOutcomes (CO):

CcO

Learning outcome

CO1

Knowthebasicideasonmicroprocessor,memoryand
I/Odevices

CO2

Familiarwiththebasicconceptsofmicroprocessorarchitec

tureand interfacing

CO3

Acquireskillsintheprogramminginstructionsetsof
microprocessors

CO4

Acquireskills in interrupts

CO5

Applytheprogramminginstructionstoperformsimplepro

grams usingmicroprocessor

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

O1

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHS532 CHOICE -11
CODE

SKILLBASED TELEVISION TRANSMISSION
ELECTIVE-III &RECEIVER

Objective
ThecoursedealswiththeoreticalandpracticalknowledgeonTVfunctioninganditsservicingskillar
e incorporated.

UNIT-I:Elementsof aTelevisionSystem:

Picture transmission — sound transmission — picture reception — sound reception —
picturesynchronization—Basicmonochrometransmitterandreceiver—
grossstructure,imagecontinuity, number of scanning lines, flicker, fine structure, total
gradation — compositevideosignal-horizontalsynchronizationdetails—
verticalsynchronizationdetails—function ofvertical pulsetrain.

UNIT- 11:Signal Transmission:

AM: Channel band - vestigial side band transmission — transmission efficiency —
completechannel band width — reception of vestigial side band signals - demerits of vestigial
sidebandtransmission—FM:FMChannelbandwidth—channelbandwidthforcolourtransmission—
Televisionsignalstands—monochromepicturetube—beamdeflectionscreen  phosphorfaceplate-
picture tubecharacteristics — picturetubecircuit controls.

UNIT-I1I:Camera:

Cameraprinciple—photoelectriceffect-imagestorageprinciple—electronscanningbeam

— video signal electron multiplier — image orthicon — vidicon — plumbicon — CCD.
TVreceiver Block diagram-antenna-RF section — IF section — vestigial side band correction
—choice of IF — sound separation — sound section — sync processing — vertical deflection —
EHTsupply.

UNIT — IV:ColourTelevision:

Compatibility — natural light — colour perception — three colour theory — luminance, Hue
andsaturation—colourTVcamera—luminancesignal—productionofcolourdifferencevoltage

— compatibility considerations — Delta gun picture tube — purity and convergence PIL
colourpicturetubepin cushioncorrection- AutoDegaussingcircuit— greyscale tracking.

UNIT —-V:Televisionapplications:

Cable television MATV & CATV - closed circuit (CCTV) theatre television — Video
taperecordingplayback—

Televisionviasatellite.Faultfinding: Troubleshootinginmonochromereceivers.

TEXTBOOK:
1. R.R.Gulati, Monochromeand ColourTelevision, WileyEastern22nd Reprint (1983).
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CourseOutcomes (CO):

CcO

Learning outcome

Remarks

CO1

Learnaboutcomponentspresent inTVsystem

K1

CO2

DifferentiatetAMandFMChannelband

K3

CO3

GainknowledgeaboutdifferenttypesofCamera

K2

CO4

Acquireknowledgeabout colour television

K3

CO5

Analyzethe transmissionof TV usingdifferentmedia

K4

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

O1

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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SEMESTER-VI

COURSE | U21PHT61

CODE RELATIVITY AND

CORE - X111l QUANTUMMECHANICS

Objectives:

The aim of this course is to acquire sufficient knowledge in the concept ofRelativity,
dualnature of matter waves,Evolution of Quantummechanics,Schrodinger equation and
itsapplicationsand Operator formalism

Unitl:Relativity
Framesofreference-Galileantransformation-Michelson-Morleyexperiment-Postulatesof
special theory of relativity - Lorentz transformation —lengthContraction — time dilation -
Relativity of simultaneity - addition of velocities -variation of mass with velocity—
Massenergyrelation —Elementaryideas ofgeneralrelativity.

Unitll:Wave Natureof Matter

Phase and group velocity - wave packet - expression of De Brogile's wave length-
Davissonand Germer's experiment - G.P.Thomson's experiment - Heisenberg'suncertainty
principleandits consequences.

Unitll1:SchrodingerEquation

Inadequacy of classical mechanics - Basic postulates of quantum mechanics -
Schrodingerequation - Properties of wave function - Probability interpretationof
wavefunction — linearoperators - selfadjoint operators- expectationvalue —Eigenvalues
andEigenfunctions —commutativityand compatibility.

Unit 1V:AngularMomentuminQuantumMechanics
Orbital angular momentum operators and their commutation relations -separation of
threedimensional Schrodinger equation into radial and angularparts - Elementary ideas of
spinangularmomentum of an electron —Paulimatrices.

UnitV: Solutions of SchrodingerEquation
Free particle solution - Particle in a box - Potential well of finite depth (onedimension) —
linearharmonic oscillator — rigidrotatorand hydrogenatom.

Text Books:

1. ATextbookofQuantummechanicsbyP.M.MathewsandS.Venkatesan, TataMcGraw-
Hill,New Delhi(2005).

2. QuantumMechanics by
V.K.Thankappan,NewAgelnternational (P)Ltd.Publishers,NewDelhi(2003).

3.QuantummechanicsbyK.K.ChopraandG.C.Agrawal,KrishnaPrakasamMedia(P)Ltd.,Meer
utFirst Edition(1998).

4. ModernPhysicsbyR.Murugeshan andKiruthigaSivaprasath, S.Chand&Co.,(2008).

BooksforReference:
1.  Mechanicsand RelativitybyBrijlalSubramanyam, S.Chand&Co.,NewDelhi,(1990).
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2. Concepts of modern physics by A.Beiser. Tata McGraw -

Hill, 5"edition,NewDelhi(1997).

3. Introductiontoguantum mechanicsbyPauling andWilson, McGraw—Hill(1935).
4. QuantummechanicsbyA.GhatakandLoganathanMacmillanindiaPvt.Ltd(2012).

CourseOutcomes(CO):

CO

Learningoutcome

Remarks

COo1

relativity

Gainknowledge in theconceptsofspecial and theoryof K1

CO2

Evolve ideasabout dualnature ofmatter

K2

CO3

UnderstandaboutSchrodinger equation

K2

CO4

Learnaboutdifferentoperatormechanism

K2

CO5

ApplyofSchrédinger’sequationto micro system

K3

K1-Remember K2-Understand K3-Apply

OutcomeMapping

K4-Analyze Kb5-Evaluate

PO/CO

01 | PO2

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHT62
CODE SOLIDSTATE PHYSICS

CORE - X1V

Objective:
% To understand the different types of bondingin solids
% Tounderstandthemagneticanddielectricproperties ofcrystallinestructures.
% To acquire knowledge on the basics of magnetic phenomena on materials and
varioustypesof magnetizations.
%+ Toknow the propertiesof superconducting materials.

UNITI:CrystalStructure

CrystalLattice-Primitiveandunitcell-sevenclassesofcrystal-Bravais Lattice-Miller Indices -
Structure of crystals -Simple cubic, Face centeredcubic, Body centered cubic and Hexagonal
close packed structure -Sodium Chloride, ZincBlendeand Diamond Structures.

UNIT II: Crystal Diffraction and Defects

Crystal Diffraction — Bragg’s Law-Experimentalmethods-Laue method, powder method and
rotating crystal method-Reciprocal lattice- Pointdefects - Frenkel and Schottky defects -
Equilibrium concentrations - Line defects — Edgedislocation and screw dislocation - Surface
defects - Grain boundary - Effects of Crystalimperfections

UNITIII:BondinginSolids
Typesofbondsincrystals-lonic,covalent,Metallic,Vander Waal’s and Hydrogen Bonding -
Bond energy of sodium chloride molecule —variationof inter atomic force with inter atomic

spacing -cohesive energy - cohesive energy of ionicsolids-application to sodium chloride
crystal.

UNITIV:MagneticProperties

SpontaneousMagnetization—Weiss Theory—TemperaturedependenceofMagnetization-
classicalTheoryofDiamagnetism—WeisstheoryofParamagnetism—Ferromagneticdomains—
Blochwall-Basicideasofanti-ferromagnetism—Ferrimagnetism.

UNIT V: Dielectric Properties

Dielectrics, polarization, polar and non-polar dielectrics—
dielectricconstant,PolarizabilityClausiusMossottirelation—DifferenttypesofPolarization -
electronic, ionic, orientational, space charge —Dependence of polarization onfrequency and
temperature; Dielectric loss sources; Dielectric strength and break-down—contributing

Text Books:
1. M.Arumugam,MaterialsScience,Anuradha Agencies,Publishers.,2002.

2. RLSinghal, SolidStatePhysics,Kedarnath RamNath&Co.,Meerut 2003.
3. Kittel,Introductionto SolidStatePhysics, WilleyEasternLtd.2003.
4. V.Raghavan, Materials Science and Engineering, Prentice Hall of
IndiaPrivateLimited, NewDelhi, 2004.
BooksforReference:
1. S.O.Pillai,Solid StatePhysics,NewAgelnternational(P)Ltd.,2002.
2. A.J.Dekker,SolidStatePhysics, Macmillanindia,1985.
3. HCGupta, SolidState Physics,Vikas PublishingHouse Pvt.Ltd., NewDelhi,2001.

Page:50
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CourseOutcomes(CO):

CcO

Learning outcome

CO1

Understandabout different crystal structure

K1

CO2

Analyzestructureofdifferentcrystallinematerialand
defects

K4

CO3

Abletoknowabouttheinteratomicforcesandbonds
betweensolids

K2

CO4

Analyzethevariouskindsofmagnetic materials

K4

CO5

Understandthedielectricpropertiesofcrystalline
structures.

K2

K1-Remember

K2-Understand K3-Apply K4-Analyze

OutcomeMapping

K5-Evaluate

PO/CO o1

02

COo1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHT63
CODE MATHEMATICAL PHYSICS

CORE - XV

Objective:
Tounderstand the various mathematicalmethods used in Physics.

UNIT1:Vectors

Vectors and scalars-Vector algebra-The scalar product-The vector (cross or outer) product-
Thetriplescalar product-The triplevector product-The linearvectorspaceVn-
Vectordifferentiation -Space curves - Motion in a plane - A vector treatment of classical
orbittheory - Vector differential of a scalar field andthe gradient- Conservative vector field -
The vector differential operator - Vector differentiation of a vector field - The divergence
ofavector- TheoperatorV?, theLaplacian- Thecurl of a vector.

UNIT2:DifferentialEquation

First-order differential equations - Separable variables -Exact equations Integrating factors -
Bernoulli's equation- Second-order equationswith constant coefficients - Nature of
thesolution of linear equations - General solutions of the second-order equations - Finding
thecomplementary function - Finding the particular integral - Rules for D operators - The
Eulerlinearequation - Solutions in powerseries.

UNIT3:Matrix

Definition of a matrix - Four basic algebra operations for matrices - Equality of matrices -
Addition of matrices - Multiplication of a matrix by a number - Matrix multiplication -
Thecommutator-Powersofamatrix-Functionsofmatrices-transposeofamatrix-Symmetric  and
skew-symmetric matrices - The matrix representation of a vector product -The inverse of a
matrix - A method for finding A-1 - Systems of linear equations and theinverseofamatrix-
Complexconjugateofamatrix-Hermitianconjugation-Hermitian/anti-Hermitianmatrix-
Orthogonal matrix(real)- Unitary matrix- Rotationmatrices- Trace ofa matrix.

UNIT 4: LaplaceTransformation

Definition of the Laplace transform - Existence of Laplace transforms - Laplace
transformsofsomeelementaryfunctions-Shifting(ortranslation)theorems-
Thefirstshiftingtheorem - The second shifting theorem - The unit step function - Laplace
transform of aperiodic function - Laplace transforms of derivatives - Laplace transforms of
functionsdefined byintegrals — Anote on integraltransformations.

UNIT5:PartialDifferential Equations

Linearsecond-orderpartialdifferentialequations-
SolutionsofLaplace'sequation:separationofvariables-
Solutionsofthewaveequation:separationofvariables-Solutionof Poisson's equation. Green's
functions - Laplace transform solutions of boundary-valueproblems

Text Books:
1. MathematicalMethodsforPhysicists: Aconciseintroduction,-TAIL.CHOW-
CambridgeUniversityPress 1995.
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Books forReference:
1. Piyoosh KumarTyagi, MathematicalPhysics- RBSAPublishers2018
2. SatyaPrakash-MathematicalPhysics-SultanChand &Co: 2021
3. R.Murugesan-Mechanics and MathematicalPhysics - Sultan Chand&Co: 2014
4. Gupta-MathematicalPhysics-Sultan Chand & Co: 2014

CourseOutcomes(CO):

CO Learning outcome
Co1 Abletoapplyvectorandscalaroperatorindifferent K3
applications
CO2 Understanddifferent orders ofdifferential equation K2
COs3 AbletoapplyMatrixandfunctionsofmatricesin K4
differentproblems.
CO4 Enhanceproblem solving skillusing Laplace transform | K3
CO5 SolvedifferentproblemsusingPartialDifferential K4
equations
K1-Remember K2-Understand K3-Apply K4-Analyze K5-Evaluate

OutcomeMapping

PO/CO Ol | PO2
COo1
CO2
CO3
CO4
CO5

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHT64
CODE NANOPHYSICS

CORE - XVI

Objectives:
e To create thebasicknowledgeinnano materials.
e Tounderstand the scientificperspectiveof nanomaterials.
e Toidentifythetechniquessuitablefornanomaterial synthesis.
e Toknow the significanceofnanomaterials.

UNIT I: Nano Materials
History of Nanotechnology- Nanostructures- synthesis of oxidenanoparticles-
Synthesisofsemiconductornanoparticles-Synthesisofmetallicnanoparticles

UNITII:QuantumHeteroStructure
Superlattice-preparationofQuantumnanostructure- Quantum well laser-Quantum cascade
laser-Quantum wire- Quantum dot-Application ofQuantumdots.

UNIT Il : Carbon Nano tubes

Discovery of  Nanotubes- Carbon  Allotropes- Types  ofcarbonNanotubes—
Graphenesheettoasinglewallednanotube-ElectronicstructureofCarbonNanotubes-Synthesis of
Carbon Nanotube.

UNIT IV: Application of Nanotechnology |
Nanocrystalline  soft  material-  Permanentmagnetmaterial-Theoreticalbackground-
Superparamagnetism-Coulombblockade-QuantumcellularAutomata.

UNITV:ApplicationofNanotechnologyll
ChemistryandEnvironment—Energyapplicationsofnanotechnology-
InformationandCommunication — Heavylndustry — Consumergoods-Nanomedicine-
Medicalapplication of Nanotechnology

Text Books:
1. Textbook ofNanoscienceand Nanotechnology— B. S. Moorthy, P. Sankar,Baldev Raj,
B.B. Rathand James MurdyUniversityPress —11M(2013).
2. Nanophysics,Sr.GeradinJayam,HolyCrossCollege,Nagercoil (2010).

BooksforReference:
1. ‘Nanoscience and Nanotechnology: Fundamentals to Frontiers’, M.S.
RamachandraRao,ShubraSingh, WileyIndiapvt.Ltd., NewDelhi(2013).
2. ‘NanotheEssentials’- T. Pradeep, TataMc.Graw Hill companyLtd(2007)
3. ‘TheChemistryofNano materials :Synthesis,Propertiesand Applications’,Volumel C.
N. R. Rao,A. Mu’ller, A.K. Cheetham, ,Germany(2004).
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CourseOutcomes(CO):

CcO

Learning outcome

CO1

Identify the Nanoparticles
andapplyphysicsconceptstothenano—
scaleandnanocontinuumdomain.

CO2

IdentifytheQuantumheterostructureandacquirethe
knowledgein applicationof Quantumdots

CO3

Understandsabout Nanotubes, Allotropes and its
structureand synthesis

CO4

Acquiresknowledgeaboutthe

Nanocrystallinesoftmaterials, Super-
paramagnetism, Quantum cellular
automata

CO5

ApplyNanotechnologyin differentfields

K3

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

01

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHP64
CODE PRACTICAL-IV
CORE-XVII

Objective:
Provideopportunityforstudentstolearnaboutbasicconceptsofelectronicsthroughpracticalsettin
gse.qg.testconductors,insulatorsandsemiconductorsfortheirvariouspropertiesandcharacteristics

ANYFOURTEEN

Zenerdiode Characteristics.

TransistorCharacteristics — CE mode.
Singlestageamplifier.

Twostageamplifier —withoutfeedback.

LC—lIfilters.

Clippersand clampers usingdiode and CRO.
ConstructColpitts’sOscillatorandmeasureitsfrequency.
ConstructHartleyoscillator andmeasureits frequency.
UJT relaxation oscillator.

Voltagedoubler.

ConstructDual powersupplyusing—IC 7812 andIC 7912.
Astable multivibratorusingtransistors.

Monostable multivibrator usingtransistors.
Bistablemultivibrator — RS flip flop (transistors).
Op-amplC741—characteristics.
Op-amplC741-differentiatorandintegrator.
Op-amplC741-adderandsubtractor.

ConstructLogic Gates—usingdiscrete components.
XORandXNORgates—usingIC’sandverifytheir truthtable.
VerificationofDemorgan’stheorem

DesignofHalf adder and Full adder.
DesignofHalfsubtractor andFull subtractor.

© o N R WDNRE

TEXT BOOKS:
1. AdrianC.Melissions, JimNapolitano,Experiments in ModernPhysics, 2003.

2. PaulB.ZbarandAlbertB.Malvino,BasicElectronics(AText—
LabManual), TataMcGrawHill, Edition,5.Publisher,1983.
. A.P.Malvino,Electronics,Cybergear,2010.
. JohnMorris,AnalogElectronics,Import,1999.
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CourseOutcomes(CO):

CO

Learning outcome

CO1

DesignHalfand Fullsubtractor

K3

CO2

Studythecharacteristicsofdiodeand transistor

K4

CO3

Analyzearithmeticaloperation usingOP-Amp

K4

CO4

Constructoscillatorandmultivibratoranddetermine
itsfrequency.

K3

CO5

VerifyDemorgan’s theorem

K4

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

01

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHE®641
CODE CHOICE -I

ELECTIVE-IV ASTROPHYSICS

Objective:
Tounderstand the basicsabout the universal bodiesand other objectin the universe.

Unit 1: Birth of Modern Astronomy

Geocentric and Heliocentric theories — Kepler’slaws of planetary motion — Newtonian
gravitation — Celestial sphere — Planets — Terrestrialand Jovian planets (Planets individual
description is not required in detail) - Asteroids-Meteorites —Comets.

Unit 2: Telescopes

Elements of telescope — Properties of images — Types of Opticaltelescopes—
RefractingandReflectingtelescopes-Radiotelescope—Spectrograph—Limitations -
Photographic photometry — Photoelectric photometry — Spectrophotometry —Detectorsand
imageprocessing.

Unit3:Sun-Physicalproperties
Composition—Core—NuclearReactions—Photosphere—Chromospheres—Corona—Sunspots—
Sunspotcycle—SolarwWind—Auroras — space weather effects — History of the Earth —
Temperature of a planet — Theatmosphere—PressureandTemperaturedistribution—
Magnetosphere—Eclipses—SolarandLunarEclipses.

Unit4:ClassificationofStars
TheHarvardClassificationsystem—LuminosityofaStarHertzsprung-Russel Diagram —
Stellar evolution using the HR diagram — Theoreticalevolution of stars — White Dwarfs —
Neutron Stars-Black holes — Event horizon — BasicphysicsofBlack Holes.

Unit5:Galaxynomenclature

TypesofGalaxies—Spiral-Elliptical-irregulargalaxiesMilky Way Galaxy and its structure —
Rotation and Mass Distribution — Rotation curveand Doppler shift — Star clusters —
Galactic clusters — Pulsars — Cosmological Models — Bigbangtheory— Steadystate theory—
Hubble’slaw —Olber’sparadox.

Text Books:
1. Niclolas. A. Pananides and Thomas Arny, Introductory Astronomy, Addison
WesleyPubl.Co., 1979.
2. A.MujiberRahman,Conceptsto Astrophysics, ScitechPublications,Chennai, 2018.

BooksforReferences:
1. Abell, Morrison and Wolf, Exploration of the Universe, 5th ed., Saunders College
Publ.1987,
2. Carrol and Ostlie, Introduction to Modern Astrophysics, 2nd ed., Pearson
International.2007
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CourseOutcomes (CO):

CO

Learning outcome

COo1

Assessthedesignofphysicalnatureofcelestialbodiesthrough
co-ordinates ofspaceandtime

CO2

Applyvariousopticalinstrumentsandexploretheobservable
universe

CO3

UnderstandaboutStructureandpropertiesofSunandEarth.

CO4

Relate to the stellar observations, the properties,
theirenvironmentandeventhepresenceofplanetswithappro

priate
theories.

CO5

Evaluatethestructureofmilkywaygalaxyandallitscontents
withcosmologyforthestudyofthecharacter
andevolutionoftheuniverse.

K3

K1-Remember K2-Understand K3-Apply K4-Analyze K5-Evaluate

OutcomeMapping:

PO/CO

o1

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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COURSE | U21PHEG642
CODE CHOICE -11

ELECTIVE-IV ATMOSPHERIC PHYSICS

Objective:

This paper aims to describe the characteristics of earth’s atmosphere and also its
dynamics.Atmospheric waves along with the basic concepts of atmospheric Radar andLidar
arediscussedin detail.

Unitl:GeneralfeaturesofEarth’satmosphere
ThermalstructureoftheEarth’sAtmosphere,Compositionofatmosphere,Potentialtemperature, A
tmosphericThermodynamics, Greenhouse effect, Local winds, monsoons, fogs, clouds,
precipitation, Atmosphericboundarylayer, Seabreeze and landbreeze.

Unit I1: Atmospheric Dynamics

Scale analysis, Fundamental forces, Basic conservationlaws, The Vectorial form of the
momentum equation in rotating coordinate system,
scaleanalysisofequationofmotion, Applicationsofthebasicequations,Circulationsandvorticity,
Atmosphericoscillations, annualand semi-annual oscillations.

Unit 111 Atmospheric Waves

Surface water waves, wave dispersion, acoustic waves,buoyancy waves, propagation of
atmospheric gravity waves (AGWSs) in a non-homogeneousmedium, Lamb wave, Rossby
waves and its propagation in three dimensions and in shearedflow,waveabsorption, non-
linear consideration

UnitlV:AtmosphericRadarandLidar
Radarequationandreturnsignal,Signalprocessinganddetection, Varioustypeofatmosphericradar
s,Applicationsofradarstostudyatmospheric phenomena,Lidarand itsapplications,

Unit V: Atmospheric Aerosols

Spectral distribution of the solar radiation, Classificationand properties of aerosols,
Production and removal mechanisms, Concentrations and sizedistribution, Radiative and
health effects, Observational techniques for aerosols, Absorptionandscatteringof
solarradiation, Rayleighscatteringand Mie scattering.

Text Book
1. FundamentalofAtmosphericPhysics,M.LSalby;Academic Press,VVol61,1996
Unitl-V

BookforReference
1. The Physics of Atmosphere — John T. Houghton; Cambridge University press; 3rd
edn.2002.
2. AnlIntroductionto dynamic meteorology— JamesRHolton; AcademicPress,2004
3. Radar for meteorological and atmospheric observations — S Fukao and K
Hamazu,SpringerJapan, 2014
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CourseOutcomes (CO):

CO

Learning outcome

Remarks

Co1

Understandthecharacteristicofearth’satmosphere

K2

CO2

Studyabout thefundamentalforcesandconservation laws
governingthe earth

K2

CO3

Acquireknowledgeabout atmosphericwaves

K2

CO4

Usetheradartheoryindataanalysisandtool techniques

K4

CO5

Evaluatetheapplicationofaerosols

K5

K1-Remember K2-Understand K3-Apply K4-Analyze

OutcomeMapping

K5-Evaluate

PO/CO

01 | PO2

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weaklycorrelating(W)

No correlating (N)
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COURSE | U21PHS641
CODE CHOICE -I

SKILLBASED PROBLEMS SOLVING SKILLS
ELECTIVE-IV INPHYSICS

Objective:
Mainobjectiveofthiscourseistomakethestudenttosolveproblemsincorephysics.Minimumof20
problems based on variousprinciples of Physics arerequired ineach unit.

Unitl: Problemsin Mechanics
Newtonlawsofmotionforvarioussystems(1,2and3dimension),Conservationlawsandcollisions,
Rotational mechanics,centralforce,Harmonicoscillator, specialrelativity

Unitll:ProblemsinThermal Physics

Kinetictheory — MBdistribution-Lawsofthermodynamics—IdealGaslaw-
VariousThermodynamic process - Entropy calculation for various process-Heat engine-TS
and PVdiagram-Freeenergies various relations

Unitlll:ProblemsinElectricity&Magnetism

Electrostatics- calculation of Electrostatic quantities for various configurations-
Conductors,Magnetostatics-
CalculationofMagneticquantitiesforvariousconfiguration,Electromagneticinduction,
Poyntingvector, Electromagnetic waves.

UnitlV: Problemsin Quantummechanics
Origin of Quantum mechanics- Fundamental Principles of Quantum mechanics-
potentialwellsand harmonic oscillator-Hydrogen atom.

UnitV: ProblemsinGeneral Physics& Mathematics

Plotting the graphs for various elementary and composite functions-Elasticity- Viscosity
andsurfacetension-fluids-Buoyancy-pressure-Bernoulli’stheoremapplications-
wavesandoscillations,Errorsand propagation oferrors.

Text books

. Charles Kittel, Walter D knight, Mechanics (in SI units) (Berkeley Physics
course-volumel), Tata McGrawHill Publication, Second Edition (2007).

. S.C.Garg, RM Bansal&CK Ghosh, Thermal Physics, Tata McGraw Hill Publications,
1stEdition (2013).

. E.M. Purcell, Electricity & Magnetism (in Sl units), Tata McGraw Hill Publication,
2"Edition (2016).

. N.Zettili, Quantum Mechanics, WileyPublishers, Second Edition (2009).

. David. J.Griffith, Introduction to Quantum Mechanics, Pearson Publications,
Secondedition (2015).

. Halliday&Resnick,Fundamentals ofPhysics,WileyPublications, 8"Edition (2007).
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CourseOutcomes (CO):

CO Learning outcome
CO1 Developproblem solving skill in mechanics K3
CO2 Applythermodynamicsprincipletosolveentropy K3
relatedproblem
CO3 Determineelectrostatic quantitiesusingtheorem K4
CO4 Developproblemsolvingin QuantumMechanics K3
CO5 To appear for research oriented competitive | K3
examinations
K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-Evaluate

OutcomeMapping

PO/CO | POl | PO2 | PO3 | PO4 PO6
cor |3 3
CO2 3
cCo3 |3
Co4 |3
Co5 |3

SO1 | PSO2 | PSO3 | PSO4

P
3
3
3
3
3

P P
2 3
2 3
2 3
2 3
2 3

P
3
3
3
3
3

Correlating
Stronglycorrelating(S)
Moderatelycorrelating(M)
Weeklycorrelating(W)
Nocorrelation(N)
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COURSE | U21PHS642
CODE CHOICE -11

SKILLBASED WEATHERFORECASTING
ELECTIVE-IV

Objective:

The aim of this course is to impart theoretical knowledge and develop an awareness
andunderstanding regarding the causes and effects of different weather phenomenon and
basicforecastingtechniques

Unitl:Introductionto atmosphere

Elementary idea of atmosphere: physical structure and composition; compositional
layeringoftheatmosphere;variationofpressureandtemperaturewithheight;airtemperature;requi
rements to measure air temperature; temperature sensors: types; atmospheric
pressure:itsmeasurement; cyclones andanticyclones: itscharacteristics.

Unitll:Measuring the weather

Wind; forces acting to produce wind; wind speed direction: units, its direction;
measuringwind speed and direction; humidity, clouds and rainfall, radiation: absorption,
emission andscatteringin atmosphere;radiation laws.

Unit I11: Weather systems
Globalwindsystems;airmassesandfronts:classifications;jetstreams;localthunderstorms;tropic
alcyclones: classification; tornadoes; hurricanes.

Unit IV: Climate and Climate Change
Climate: its classification; causes of climate change; global warming and its outcomes;
airpollution;aerosols,0zonedepletion, acidrain, environmental issues relatedto climate.

UnitV:Basicsofweather forecasting

Weather forecasting: analysis and its historical background; need of measuring
weather;types of weather forecasting; weather forecasting methods; criteria of choosing
weatherstation; basics of choosing site and exposure; satellites observations in weather
forecasting;weathermaps; uncertaintyand predictability; probabilityforecasts.

Text Book:
1. AviationMeteorology,l.C. Joshi,Himalayan Books,Brdedition2014.
2. TheWeather ObserversHand book, StephenBurt, Cambridge UniversityPress, 2012.

Referencebooks:
1. Meteorology,S.R.Ghadekar,AgrometPublishers,Nagpur,2001.
2. TextBookofAgrometeorology,S.R. Ghadekar,AgrometPublishers,Nagpur, 2005.
3. AtmosphereandOcean,JohnG. Harvey, TheArtemisPress, 1995.
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CourseOutcomes(CO):

CcO

Learning outcome

Remarks

CO1

Learn elementary ideas about atmosphere
temperature,cycloneetc.

i.e.,

K1

CO2

Understandaboutweathermeasurement

K2

CO3

GainKnowledgeaboutclimaticchange

K2

CO4

Acquireideas aboutweathersystem

K2

CO5

Analysisonweatherforecasting

K4

K1-Remember

OutcomeMapping

K2-Understand K3-Apply K4-Analyze

K5-Evaluate

PO/CO

01

02

CO1

CO2

CO3

CO4

CO5

Correlating

Stronglycorrelating(S)

Moderatelycorrelating(M)

Weeklycorrelating(W)

Nocorrelation(N)
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NON-MAJORELECTIVE(NME)

OURSE U21PHN311
CODE CHOICE -1

SEMESTERIII HOUSEHOLDAPPLIANCES

OBJECTIVE
To understand the working principles of different household domestic appliances and
torepairtheelectricalappliances for thegeneraltroubleshoots and wiring faults.

UNIT-I

Voltage, Current, Resistance, Capacitance, Inductance, Electrical conductors and
Insulators,Ohm'slaw,Seriesandparallelcombinationsofresistors,Galvanometer, Ammeter,Volt
meter,Multimeter, Transformers,Electricalenergy,Power,Kilowatthour(kWh),consumptionof
electrical power

UNIT-1I

Direct current and alternating current,RMS and peak values, Power factor, Single phase
andthree phase connections, Basics of House wiring, Electric shock, First aid for electric
shock,Overloading, Earthing and its necessity, Short circuiting, Fuses, MCB, ELCB,
Insulation, Inverter,UPS

UNIT-111

Principles of working, parts and servicing of Electric fan, Electric lron box, Water
heater;Induction heater, Microwave oven; Refrigerator, Concept of illumination, Electric
bulbs,CFL,LEDIights, Energyefficiencyinelectricalappliances,IS codes& IEcodes.

UNIT IV

1. Studyingtheelectricalperformanceandpowerconsumptionofagivennumberofbulbsconnec
tedin series and parallel circuits.

2. MeasuringparametersincombinationalDCcircuitsby
applyingOhm’sLawfordifferentresistorvalues and voltage sources

3. Awarenessof electricalsafetytools andrescueofpersonin contactwithlive wire.

4. CheckingthespecificgravityofleadacidbatteriesinhomeUPSandtopping-upwithdistilled
water.

5. IdentifyingPhase,Neutraland Earthonpowersockets.

UNIT V
1ldentifyingprimaryandsecondarywindingsandmeasuringprimaryandsecondaryvoltagesin
various typesoftransformers.
2. Observingthe working of transformer underno-loadand full load conditions.
3. Observingthe responseof inductorandcapacitorwithDCand ACsources.
4. Observingthe connections ofelements and identifycurrent flowand voltagedrops.
5. Studyingelectricalcircuit protectionusingMCBs,ELCBs

Text Books:
1. B.L.Theraja, A.K. Theraja, A Text book on Electrical Technology,
S.Chand&Co.,Reprint (2018)
2. M.G.Say, ThePerformanceandDesign ofAlternatingCurrentMachines,2002
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COURSE | U21PHN311
CODE CHOICE -11

SEMESTER 111 HOW THINGS WORK

OBJECTIVES
The Course aims to give the basic function of domestic Appliance, Music Instruments
JAircraft&Camera.

UNITI:DOMESTICAPPLIANCES

Electric bell - Door locks - Fans, Blowers and Centrifugal compressors - Refrigerator —
Airconditioning - Vacuum cleaner - Sewing machine - Flat iron- Tape recorder —
Washingmachine—Fuse

UNITI:LIGHTANDMUSIC
Compact Fluorescent lamp - Incandescent lamp - Colour television - Pianoforte - Piano
toneand tuning-Accordion -Electric organ- Electronicmusic.

UNITIHI:METALLURGY
Powder metallurgy - Forging - Cutting and machining of metals - Pressure welding —
Fusionwelding-Soldering —Metalspraying.

UNITIV:AIRCRAFT
Present day method of aircraft construction - Airfoils and airflow - Wind tunnel —

Hydraulicpowersystem — Verticaltakeoffand landingaircraft (VTOC).

UNIT V:CAMERA

Cameras: General Introduction - Focal length and size of image - Interchangeable lenses -
Diaphragm shutters - Depth of field - Range finder - Video camera - Projectors —
Colorphotography.

TEXT BOOK
1. TheUniversalEncyclopediaofMachines — HowThingsWork1&2 —

HarperCollinsPublishersindia-VVolumel, 1992.
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COURSE | U21PHN421
CODE CHOICE -I

SEMESTER IV DIGITALPHOTOGRAPHY

Objective:
Tounderstandthefunctionandbasicconceptofdigitalcamera,Photographyandediting.

Unitl: IntroductiontoDigitalPhotography

Understandingfilmandpaperphotography — Learningaboutthedigitalrevolution-Advantages
and disadvantages of digital photography over film photography - Computers
asphotographictools

Unit 11 DigitalBasics

Digital image method of storing and processing digital image: Raster and Vector method -
Representation of digital image: Resolution — Pixel Depth — Pixel Aspect Ratio —
DynamicColourRange—FileSize—ColourModels—ImageCompression—FileFormats—
Calculatingimageresolution foroutputs

Unit 111 Digital Capture
Digitallmageformation—ImageSensors—DifferentCapturingMethod:Digitalcamera—Scanner—
FrameGrabber-DIGITALCAMERA:Understandinghowdigitalcameraswork

— Digitalcameratypes:FloppyDisctype,FlashCardtype,HardDisctype—

Overviewofcurrentdigital cameras

UnitlV: Image Editing

Image editing through image editing softwares like Adobe Photoshop -
AdjustmentofBrightness,Contrast, Tonaland Colour Values—ExperimentingwithLevel and
Curve.

UnitV: DigitalRetouching&ImageEnhancement

Image size — Resolution — Selection tools and techniques — History — Retouching tools —
Layers—Photomountingtechniques—Incorporationoftextinto  picture -DigitalManipulation:
Applying selective effects to images and filters with masks and differentdigitaldarkroom
effects.

Text Books
1. PhillipKrejcarek,DigitalPhotography-Ahandsonintroduction,DelmerPublishers1996
2. JonTorrant,UnderstandingDigital Cameras,Focal Press,2002
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COURSE | U21PHN422
CODE CHOICE -1l

SEMESTER IV PHYSICSINMUSICALINSTRUMENT

Objectives:
Thecourse aimsto relate applicationsofPhysics concepts onvarious musicalphenomena.

UNIT - I: Basic Ideas of Sound

Wave motion — types of waves-simple Harmonic motion — Properties of sound waves —
reflection, refraction, diffraction and interference of sound velocity of soundstanding waves-
Beats-Resonance.

UNIT - I1: Basic Idea of Music

The ear-pitch loudness and quality of musical notes-just noticeable difference in pitch-
barrelhearing-aural or combination tones-subjective tones-subjective music-vibrato and
tremolo-pitchrange of musical instruments.

UNIT=III: Musical Instruments

String instruments-frequency of stretched strings-longitudinal vibration in strings-
plucked,bowed and struck stringed instruments-one example for each from carnatic
Hindustani andwestern.Wind Instruments modes of oscillation in open and closed pipes-
Different types ofwind instruments-examples from carnatic and western.Vibrations in
Stretched MembranesandPlates.Drums,cymbals etc.

UNIT- 1V: Electronics of music
Microphones (carbon & crystal) — pickup — Loud speaker, Amplifiers.Addition of sound -
santoors.

UNIT -V: Electronic systems
Taperecordingandplaybackequalizers,Recordingandreproductionofsoundincinefilms.
Acoustic of Buildings:  Acoustics-Reverberation and  Reverberation time —
Acousticmeasurements: Acousticintensitylevel-Acousticpressurelevel-
Factorsaffectingtheacousticsofbuildings—sound distributioninan Auditorium—
Requisitesforgoodacoustics.

TEXT BOOKS:
1. Askill.J,Physics of MusicalSounds,VVanNostrand ReinholdInc.,U.S. (1979).
2. Johnson.K,Physicsforyou,0UPOXxford;5"edition(2016)
3. Berkely,Waves,McGrawHill Education(2017)
4. Krishnasami.S,Musicallnstrumentsof India,PublicationsDivision(30August2017)
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VALUE ADDED PROGRAMME

COURSE | U21PHV51
CODE SOLARENERGYTECHNOLOGY

SEMESTER -V

OBJECTIVES
Giveknowledgeabout RenewableEnergy.

UNIT1: Need forSolarEnergy

The need for alternate energy sources — The Sun — Basic parameters of the Sun—
Energysource of the Sun— Estimate of energy emitted by Sun and energy that reaches the
Earth —Solar radiation — Solar constant — Solar Radiation calculation - Geographical location
ofIndia.

UNIT2: Physics of SolarEnergy

Interaction ofsunlight withEarth— Absorptivity—Reflectivity—Transmittivity—Emissivity
— Interactionofsunlight with atmosphere—Beamanddiffusesolarradiation—Pyranometer
— Energystorage—Salt hydrates— Solarenergyand electricvehicles.

UNIT3:SolarThermalDevices

Heat transfer and losses — Conduction — Convection — Radiation — Collectors — Flat
platecollectors—Trackingcollectors—Concentratingcollectors—Tiltedcollectors—
Constructionof differenttypes of solarheatingdevices- SolarAirHeaters.

UNIT4: Basics ofSolarPhotovoltaics
SolarCells — Applications and advantages of photovoltaic(PV) devices.

UNIT5:NationalSolarEnergyProgrammes

Short notes on National Solar Mission — Notes on:  Green Energy corridors — Solar
Parksand Ultra Mega Solar Power Projects — SuryamitraProgramme - other schemes: Canal
bank&CanalTop—NISE—-NationalInstituteofSolarEnergy:AboutTrainingProgrammes-1SA—
InternationalSolar Alliance- objective- vision: One World, One Sun, OneGrid.

BooksforStudy:
1. Zekai Sen. Solar Energy Fundamentals and Modeling Techniques, Springer-
Verlog,London2008
2. Chen CJ.PhysicsofSolarEnergy, Wiley2011.
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COURSE | U21MAALL
CODE SEMESTER-I

B.Sc.Physics /Chemistry ANCILLARYMATHEMATICSI

Objectives:
% The learnerwillbecomeproficientin expansionand summationoffunction

Thelearnerwillacquireknowledgeof solvingproblems in matrices
Thelearnerwillcapableofsolvingthe interpolationproblems.
Thelearnerwillgain knowledgeoftrigonometricfunctionsandrelatedproblems
Thelearnerwillbecomeproficient invarioustypesofhyperbolic functions

Unit-1: Partial Fractions

Introduction ofPartial Fractions- Binomial Theorem: The General Term — Expansion
ofRational Fractions — Summation of Series. Exponential Theorem: Summation of Series,
theLogarithmic Series- Problems.

Unit-11: Theory of Equations

IntroductionofthegeneralEquations-Fundamental TheoremofAlgebra—SymmetricFunction of
Roots — Relation between Roots and Coefficient of Equation — Formation ofEquation —
Diminish the Roots of the Equation — Reciprocal Equation. Newton —
RaphsonMethodproblems.

Unit-111: Matrices

Fundamental Concepts ofSpecial Types of Matrices —Addition and Subtraction of Matrices —
Matrix Multiplication — Associated Matrices. Rank of a Matrix: Elementary Operations
orTransformation.Linear Equations: Homogeneous linear Equation — Non-
HomogeneousEquation Characteristic Roots and Vectors: Eigen Value and Eigen Vectors —
Properties of theEigenVectors— Cayley-Hamilton theorem.

Unit-1V:Interpolations:
IntroductionaboutInterpolations:Newton’sForwardMethod-Newton’sBackwardMethod-
Lagrange’sInterpolationFormula:DifferentformofLagrange’sInterpolationFormula-problems.

Unit-V:Trigonometry:

Basic ideas in Trigonometry:Expansions: cos"0 ,sin"0 — cosnfand sin nd —Expansion ofsin 0
,cos0 and tanBin powers of 6.Hyperbolic Function: Relation between HyperbolicFunctions
and Circular  Functions —  Periods of HyperbolicFunctions -  Inverse
HyperbolicFunctions.Logarithm ofComplexQuantities

Text Book:
1. P.Kandasamy, K.Thilagavathy,“Allied Mathematics Paper 17, 1*' Semester, S.
ChandPublishing. A Division of S. Chand &CompanyPvt.Ltd, Edition 2013
ReferenceBooks:
1.G.C.Sharma and Madhu Jain, Algebra and Trigonometry, 1% Edition,
GalgotiaPublicationsPvt.Ltd.2003
2.Dr.S.Arumugam,A.ThangapandilsaacandA.Somasundaram,Numerical
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Methods,2"reprint,ScitechPublicationIndiaPvt, Ltd.,2004.

CourseOQutcome:

Onthe successfulcoursecompletion, studentswillbeableto:

Cognitive
Level

Co1 Remember numbers,sequences,series,basicsummaries
frompartialfraction, equations, matrices

K1

CO2 Understandtrigonometricvaluesandinterpolations

K2

COos3 Solveproblemsbyusingtheorems.

K3

CO4 Analyzehomogeneous and non-homogeneous linearequations.

K4

CO5 AnalyzeandEvaluate inversefunctions.

K4,K5

K1-Remember;K2-Understand; K3-Apply;K4- Analyse; K5-Evaluate;K6-Create
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COURSE| U21MAA22
CODE SEMESTER-II

B.Sc.Physics /Chemistry ANCILLARYMATHEMATICSII

Objectives:
% Tolearn methodsof integrationand properties andits solvingrelated problems.

¢ Understandthebasic conceptsof firstorderdifferentialequationand its applications.
¢+ Find solutions byapplyingLaplacetransform methods.
% Vectorsand its productand its integrations.

Unit-1:VectorCalculus:
IntroductionaboutVectorCalculus—Gradient,Divergenceandcurl(problemsonly).Integration  of
vectors: Integration of vector functions, Line integrals — Surface integrals —Green’s theorem in
the plane (statement only) — Gauss Divergence theorem (statement only) —Problems— Stoke’s
theorem(statement only) — Problems

Unit-11:Partialdifferentialequation

Introduction of Partial differential equation from differential equations - Formation of
Partialdifferential equations by eliminating arbitrary constants and arbitrary functions* —
Solutions ofstandard types of first order equations- f (p, q) = 0, f(x, p, q)=0, f(y, p, 9)=0, f(z, p,
q)=0, f 1(x,p)="Tf 2(y, q), z = pxtqy+f (p, q) , Clairaut’s form— Lagrange method of solving linear
partialdifferentialequations P p + Qg = R. (problems only)

Unit-111: Total differential equations

Introduction of total differential equations - Bessel’s equations : Bessel’s equations — Solutions
ofBessel’s general differential equations (derivations not included) — General solution of
Bessel’sequations - Recurrence formulae (derivations not included) — Simple problems using
Recurrencerelation.

Unit-1V:Laplace Transforms

Introduction of Laplace Transforms-  Definition — Laplace Transform of e*, cos at, sin
at,coshat,sinhat,t”, n, a positive integer—™f(t) , t"f(t) , f (t), f () — Inverse Laplace
Transformofstandardfunctions—
SolvingdifferentialequationsofSecondorderwithconstantcoefficientsusing Laplace Transform.

t

Unit-V:Fourier series
IntroductionofFourierseries:Definition-Dirchlet’sconditions-Fourierseriesofperiodicity ~ 2m
and 2l - Odd and even functions —Root mean square value of a function Halfrange series:
Introduction- Half range series —Cosin series- sin series — Parseval’s theorem -
Harmonicanalysis

Text Book:
1. P.Kandasamy and K.Thilagavathy. “Mathematics for B. Sc., Br. -I, Volume-II
andVolume-III”,S.Chand& CompanyLtd, Firstedition, 2004.(UNITIlandIII)
2. S.Narayanan and T.K. ManickavasagamPillai,” Calculus Vol. III *,
S.Viswanathan(Printersand Publishers, (P)Ltd, Chennai,2010.(UNITIlland V)
3.S. Narayanan and T. K. ManickavasagamPillai, “Calculus Vol. III *
S.Viswanathan(Printersand Publishers, (P)Ltd, Chennai, 1997.(UNITIV)
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ReferencesBook
1.P. Kandasamy and K.Thilagavathy, “Mathematics, Vollv”, S.Chand and
CompanyLtd.,-2004
2. Shanti Narayan, “Differential Calculus”, Shyamlal Charitable Trust, New Delhi,
2004.
3. 3.P.N.Chatterji,”VectorCalculus“,IStEdition,RajhansPrakahanPubIishers,Chennai,199

CourseQutcome:

Onthe successfulcoursecompletion, studentswillbeableto: Cognitive
Level

Co1 Understandthelandllintegrals K2
CcO2 Understandpropertiesof integrals,Laplacetransform. K2

COo3 Understandfirstorderdifferentialequations. K2
CO4 AnalysisTheorems andproves. K3,K4
CO5 Evaluate the importance of shiftingproperties. K3,K4
K1-Remember:K2- Understand:K3-Apply, K4- Analyse,K5-Evaluate;K6-create
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COURSE | U21PHAS3
CODE SEMESTER I11

ALLIED-3 ALLIED CHEMISTRY THEORY
PHYSICALSCIENCES

Objectives
1. Tounderstandthehandlingofchemicalsanderrorsinchemicalanalysis
2. To get knowledge in chemicalbondingand hybridization
3. Toacquireknowledgeinvolumetricanalysis
4. To understand the basicconceptofchemistryof Thermodynamics and Kinetics

Unit-1Handlingof ChemicalsandDataAnalysis

a) Storage and handling of chemicals: Handling of acids, ethers, toxic chemicals.
Antidotes,thresholdvapour concentration and first aid procedure.

b) Errors in chemical analysis: Accuracy, precision. Types of error-absolute and
relativeerrors.Methods of eliminatingand minimizingerrors.

c) Separationtechniques—
Solventextraction.Principleofadsorptionandpartitionchromatography,columnchromatog
raphy,thinlayerchromatography(TLC),paperchromatographyand their applications.

Unit-11ChemicalBonding
a) lonic Bond: Nature of lonic bond. Structure of NaCl, KCl and CsCl. Factors
influencingthe formation of ionic bond.
b) CovalentBond:Natureofcovalentbond.StructureofCH,,NH3,H,Obasedonhybridization.

c) Coordinate Bond: Nature of coordinate bond. Coordination complexes.
Werner’stheory.Geometrical and optical isomerism in square planar and octahedral
complexes.Mention ofstructureandfunctions ofchlorophyll and hemoglobin

d)HydrogenBond:Theoryandimportanceofhydrogenbonding. Typesofhydrogenbonding.Hy
drogenbondingincarboxylicacids,alcohol,amides,polyamides,DNAandRNA.

Unit-111 VolumetricAnalysis
a) Methodsofexpressingconcentration:normality,molarity,molality,ppm.
b) Primary and secondary standards: preparation of
standardsolutionsc)Principleofvolumetric analysis:endpoint andequivalencepoints.
c) Strongandweakacidsand bases-lonicproductofwater,pH,pKa,pKb.Buffer
solutions-pHof buffersolutions. Mention of Henderson equation &itssignificance.

Unit-1VKinetics
a) Chemical Kinetics: Rate, rate law, order and molecularity. Derivation of
rateexpressionsforlandllorder reactions.
b) Catalysis-Homogeneous and heterogeneous catalysis. Enzyme catalysis,
enzymesinbiologicalsystem and in industry.

Unit-VThermodynamics

a) Introduction:Scopeandimportanceofthermodynamics — systemandsurrounding-
isolated,closedandopensystems-stateofthesystem-intensiveandextensivevariables.
Thermodynamicprocess- reversible andirreversible, isothermaland adiabaticprocess

b) Firstlawofthermodynamics-statement-
definitionofinternalenergy(E),enthalpy(H),applicationsoffirst law of thermodynamics.

Thesecondlawofthermodynamics:Limitationsoffirstlawandtheneedforthesecondlaw,differe

Page:75
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ntwaysofstatinglllawanditssignificance,Spontaneousorirreversibleprocess.

Theconcept of entropy—definitionand physicalsignificanceof entropy.

Text Books:
1. A.Bahl and B.S. Bahl, Advanced Organic Chemistry, | Multicolor Edition,
S.Chand&Company,New Delhi,2010.
2. SatyaPrakash, Advanced Inorganic Chemistry, R.D.Madan, Voll, 5" Edition, S.Chand
andSons,New Delhi, 2012.
3.B.R. Puri, L.R.Sharma and M.S.Pathania, Principles of Physical Chemistry,
46™MEdision, Vishal PublishingCompany,NewDelhi, 2013.

ReferenceBook:
1. R.Gopalan, S. Sundaram,Allied Chemistry, SultanChand and Sons, 1995.

CO Courseoutcomes Remarks

CO1 | Studentscangaintheknowledgeonthehandlingofchemicalsand K2, K3
errorsin chemicalanalysis.

CO2 | LearnChemical Bonding and Hybridization K2

CO3 | Learnthe calculationsofpreparingstandard solutions K2, K3

CO4 | Understand and appreciate the advanced  conceptsand rate K2
equationsinchemicalkinetics.

CO5 | Calculatechangein thermodynamic properties, equilibrium K2
constants, partialmolarquantities,chemicalpotential

K1-Remember K2-Understand K3- Apply  K4-Analyze K5-Evaluate
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COURSE | U21PHA44
CODE SEMESTER IV

ALLIED-4 ALLIEDCHEMISTRYPRACTICAL-
PHYSICALSCIENCES

Objectives
1. Toenable thestudents toacquireknowledgeinOrganicEstimation
2. Tounderstandbasicsandgainknowledgeinorganicanalysis
3. Attheendofthecourse,thestudentsshouldbeabletoplanexperimentalprojectsandexecutet
hem.

Acidimetry and alkalimetry: Titration acids used: hydrochloric acid, sulphuric
Standardsolutionsprepared: sodium carbonate, sodiumbicarbonate, oxalic acid.
Oxidationandreductiontitration: Oxidisingagents:Potassiumpermanganate(permanganimet
ry) Reducing agents: Ferrous sulphate, ferrous ammonium Sulphate, oxalicacid

Standard solutions prepared: Ferrous Sulphate, ferrous ammonium Sulphate and
oxalicacid.
lodometrytitrations:titrationsofliberatediodineagainstsodiumthiosulphateusingacidified
potassium permanganate,potassiumdichromate and copperSulphatesolutions.
Standardsolutions:potassiumdichromate, copper sulphate.

Text Books
1. Sundaram,Krishnan,Raghavan,PracticalChemistry(Partll),S.ViswanathanCo.Pvt.,1996.
2. B.S.Furniss,A.J.Hannaford,P.W.G.Smith,A.R.Tatchell,Vogel’sTextBookofPracticalOr
ganicChemistry. 5th Edn.,Pearson Education, 2005.
ReferenceBooks
1. PracticalChemistrybyA.O. Thomas, ScientificBook Centre,Cannanore, 2003.
2. BasicPrinciplesofPracticalChemistry,V.Venkateswaran,R.Veeraswamy,A.R.Kulandaiv
elu,SultanChand &Sons, New Delhi,2nd Edn., 2004.

CO Courseoutcomes Remarks

CO1 | Learnthe conceptofTitrationmethods and variousTitrations K2

CO2 | Understand the Acidimetryandalkalimetrytitrations K2

CO3 | Thepreparationofstandardsolutionsandmethodsofanalyzethe
varioussalts

CO4 | Understandthecalculationsofmolarity,molalityandNormalityofthe
solutions

CO5 | Understandtheconceptoflodometrytitrations

K1-Remember K2-Understand K3- Apply K4-Analyze K5-Evaluate
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ALLIEDPHYSICS(forB.ScMathematics/B.ScChemistry)
Objective:

To impart preliminary knowledge on basic concepts of physics to chemistry and
mathematicstudents to makethem understand thefundamentalsofcorephysics.

UNITI:Mechanics

Centre of Gravity — Centre of Gravity of a solid hemisphere — Hollow hemisphere —
Centreof Gravity of a solid cone — Centre of Gravity of a solid tetrahedron. States of
Equilibrium:Equilibrium of a rigid body — Stable, unstable and neutral equilibrium —
Example. Stabilityof Floatingbodies — Metacenter— Determinationof Metacentricheight
ofaship.

UNIT I1: Properties of Matter

Stress — Strain — Young’s modulus — Behavior of wire under progressive tension —
Bendingof beams — Expression for the bending moment — Measurement of Young’s
modulus bybending of a beam — Non uniform bending and Uniform bending. Viscosity:
StreamlineflowandTurbulentflow—critical velocity -Poiseuille’sformula—
Determinationofcoefficient of viscosity of a liquid (Variable pressure head). Surface
Tension: Drop weightmethod of determining the surface tension of a Liquid — Experiment
to determine theinterfacialtension.

UNITIII: Electronics

Intrinsic and extrinsic semiconductor — PN Junction diode — Biasing of PN junction — V-
Icharacteristicsofjunctiondiode—Rectifiers—Halfwave—Fullwaveandbridgerectifiers
—Zenerdiode—CharacteristicsofZenerdiode—Voltageregulator—Transistor—
Characteristicsoftransistor—CB,CEmode—Transistorsasanamplifier.

Digital:Decimal- Binary — Octal and Hexa Decimal number systems and their Mutual
Conversions — 1’sand 2’s complement of a Binary number and Binary arithmetic (Addition,
Subtraction,Multiplication and Division) — Binary Subtraction by 1’s and 2’s complement
method —Basic logic gates — AND, OR, NOT, NAND, NOR and EXOR gates — NAND and
NOR asuniversal building gates — Boolean Algebra — Laws of Boolean Algebra — De
Morgan’sTheorems— Their verifications usingtruth tables.

UNITIV: Optics

Geometrical Optics: Spherical aberration of a thin lens — Methods of reducing
sphericalaberration — Coma — Aplanatic surface — Astigmatism — Curvature of the field —
Distortion.Interference: Introduction — Air wedge — Newton’s rings — Colors of thin films.
Diffraction:Planediffraction Grating — Theoryof planetransmission Grating

UNIT V: Modern Physics
AtomicPhysicsAtomModels:Sommerfield’sandVectoratomModels—
Pauli’sexclusionPrinciple-Variousquantumnumbersandquantizationoforbits. X-
rays:Continuous and Characteristic X-rays — Mosley’s Law and importance — Bragg’s law
—Millerindices.
NuclearPhysicsintroduction—Nucleus—ClassificationofNuclei—NuclearSize—Charge — Mass
and Spin -Nuclear Radiations and their properties, Laws of Radioactivity-DecayConstant-
Half lifeand meanlife- ageof theearth-carbon Dating.
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Text Books:

. R.Murugeshan,PropertiesofMatter,S.Chand&Co.Pvt.Ltd.,Revisededition,2012.

. NarayanamoorthyandN.Nagarathinam,Mechanics—
Partll, TheNationalPublishingCompany, Chennai, 2005.

. N.Subramaniyam,BrijlalandM.N.Avathanulu,Optics,S.Chand& Co.Pvt.Ltd.25 th
revisededition, New Delhi,2012.

. V.Vijayendran,S.Viswanathan,DigitalFundamentals,Printers&PublishersPrivateLtd,
Chennai, 2004.

. MehtaV.K.,Principles ofElectronics, S.ChandandcompanyLtd,2014.

. AlbertPaulMalvino, DigitalPrinciplesandApplications,McGraw-
Hilllnternational Editions, New York, 2002.

. PuriV.K.,DigitalElectronicsCircuitsandSystems, TATAMcGrawHillPublications,
NewDelhi, 2011.

. R. Murugeshan, KiruthigaSivaprasath, Modern Physics, S. Chand & Co, New
Delhi,Firstedition, 1984.

. R.S.Sedha,ATextBookofDigitalElectronics,S.Chand&Co,NewDelhi,Firstedition,200
4

BooksforReference:

1. D.SMathur.Revisedby:Dr.P.S.Hemne,Mechanics—S.ChandandCo. NewDelhi.First
edition 1981, Reprint2015.
. BrijLalandSubramanyam,PropertiesofMatter—
Eurasiapublishinghouse(Pvt.)LTD.New Delhi. SixthEdition 1991
. B.L.Theraja,Basic Electronics(SolidState),S.ChandandCo.NewDelhi2006
. R.Murugesan,OpticsandSpectroscopy-S.ChandPublishing,1997.

. J.B.Rajam,AtomicPhysics.,S.Chand& Company Limited,NewDelhi,Firstedition,
1990.
B.N. Srivastava,BasicNuclearPhysic, PragatiPrakashan, Meerut, 2005.

CourseOutcomes(CO):

CcoO Learningoutcome Remarks

Cco1 Analyze centerofgravity K4

CcO2 Learnaboutmodulus,viscosityandsurfacetensionof K2
materials

Cos3 Studythe characteristicsof diode and transistor K1

CO4 Understandaboutaberrationanddifferentproperties K2
of lenses

CO5 Gainknowledge about atomic model and basic K2
nuclearproperties

K1-Remember K2-Understand K3-Apply K4-Analyze Kb5-Evaluate
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ALLIED PRACTICALS

Objective:

It is aimed at exposing the non-physics under graduate students to the technique of
handlingsimple measuring instruments and also makes them measure certain mechanical,
electricaland opticalproperties ofmatter

AnyTwelveexperiments
EstimationofError

Compound Pendulum—gandunknownmassdetermination
Young’sModulus — Uniformbending—pin and microscopemethod
Young'sModulus—Cantilever-Pin&Microscope
Young’sModulus —Uniformbending—Opticlevermethod
Y oung’sModulus — Non-Uniformbending—pin and microscopemethod
Viscosity—Stoke’sMethod

Viscosity— Poiseuille’smethod
Sonometer—frequencyofaliningfork

Calibration of Voltmeter — potentiometer

Comparisonof capacitances— B.G

Dispersivepower ofprism— Spectrometer
LogicGates—AND, OR,NOTusing discrete components
LogicGates-NAND,NOR-using IC’s
DiodeCharacteristics

Zenerdiode Characteristics

Newton’srings ofa liquid

Spectrometer—Prism-i-dcurve tofindp
NANDasUniversalgate:1C

NORasUniversalgate:IC

SurfaceTension—CapillaryRise

Newton’sLaw ofcooling

© oo No Ok wdPE

TEXT BOOKS

. C.COuseph,G.Rangarajan-ATextBookofPracticalPhysics,-S.ViswanathanPublisher-
Partl(1990).

. C.COuseph,Rangarajan,R.Balakrishnan,ATextBookofPracticalPhysics,S.Viswanathan
Publisher-Part 11(1996).

. S.LGuptaand V.Kumar—PracticalPhysics,PragatiPrakashan —25", Edition(2002).

. A.P.Malvino,Electronics,Cybergear, 2010.

. JohnMorris,AnalogElectronics, Import,1999.

. S.K. Bhattacharya, ElectricalMachines (TTTIChandigarh) — TMH1998.
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CourseOutcomes (CO):

CcO

Learning outcome

Remarks

CO1

AbletoEstimateErrors

K3

CO2

Analyzedimensional change of bar

K4

CO3

Determineviscosityofliquid

K4

CO4

Studythecharacteristicsofdiode andICs

K3

CO5

Determine surfacetensionof liquid

K4

K1-Remember

K2-Understand K3-Apply K4-Analyze

*khkhkhhkhkhkkhkkkk

K5-Evaluate




