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Curriculum

Code Course L |[T| P C
Semester I
PHPCI11 Mechanics 3 0 4
MAALI1 Basic analysis and analytical geometry 3 0 4
EDLT11 Language I —Tamil Epic Literature and 4 0 4
Grammar
EDLHI11 Language I — Hindi Language Learning
(For Non native speakers)
EDLHI12 Language I — Hindi Language Structure and
Literature (For Native speakers)
EDPCl11 Evolution of Indian Education 4 1010 4
EDPCI12 Art Education - [ 1 0| 1 2
EDPCI13 Understanding India (Indian Ethos and 2 0] 0 2
Knowledge Systems) 1
Total 20
Semester 11
PHPC21 Properties of Matter 3 1] 0 4
PHLR21 Mechanics Laboratory 0 [0 2 2
PHLR22 Optics Laboratory 0 0] 2 2
MAAL21 Calculus And Differential Equations 3 110 4
EDLE21 Language II — English For communication 4 1010 4
EDPC21 Understanding India (Indian Ethos and 2 10] O 2
Knowledge Systems) I1
EDPC22 Teacher and Society 2 0] 0 2
Total 20
Semester 111
PHPC31 Thermal and Statistical Physics 3 110 4
PHPC32 Electricity and Magnetism 3 110 4
CHAL31 Fundamentals aspects in chemistry 3 0| 1 4
EDPC31 Child Development & Educational Psychology 3 0| 1 4
EDP(C32 Basic Pedagogy at secondary Stage 4 0] 0 4
Total 20
Semester IV
PHPC41 Analog and Digital Electronics 3 110 4
PHPC42 Waves and Optics 3 110 4
CHALA41 Concepts in Chemistry 3 0] 1 4
EDPC41 Philosophical & Sociological Perspectives of 4 10| O 4
Education
EDPC42 Content Cum Pedagogy of Physical Sciences at 4 101] O 4
Secondary stage -1
Total 20
Semester V
PHPCS1 Relativity and Quantum Mechanics 3 110 4




PHPC52 Atomic and Nuclear Physics 3 1] 0 4
PHLRS51 General Physics Laboratory 0O [0] 2 2
PHLRS52 Electronics and Computational Laboratory 0 0| 2 2
EDPC51 Content Cum Pedagogy of Physical Sciences at 4 0 0 4
Secondary stage II
EDPC52 ICT in Education 1 0| 1 2
EDPCS53 Pre-internship Practice 0 [0 2 2
Total 20
Semester VI
PHPC61 Solid State Physics 3 10 4
PHPC62 Project work and Viva-voce - - - 4
EDPC61 Assessment and Evaluation 2 100 2
EDPC62 Inclusive Education 2 0] 0 2
EDPC63 Content Cum Pedagogy of Physical Sciences at 4 10] 0 4
Secondary stage IlI
EDPC64 Mathematical & Quantitative Reasoning 1 0] 1 2
EDPC65 School Observation 0O |[0] 2 2
Total 20
Semester VII
EDPC71 Perspectives on School Leadership and 2 0 0 2
Management
EDPC72 Secondary Stage Curriculum Planning & 2 10] 0 2
Development
EDPC73 Art Education II 1 0] 1 2
EDPC74 Sports, Nutrition and Fitness 2 0] 0 2
EDPC75 School-based Research Project 0 0] 2 2
EDPC76 Internship in Teaching 0 [0]10 10
Total 20
Semester VIII
EDPC81 Philosophical & Sociological Perspectives of 4 10] O 4
Education
EDPCS82 Education Policy Analysis 2 0] 0 2
EDELS81-88 Elective course in Education. One Elective from 4 00 4
the offered courses as per the choice of
student-teachers (e.g., Adolescence
Education, Education for Mental Health,
Education for ~ Sustainable Development,
Emerging Technologies in Education,
Gender Education, Guidance and
Counselling, Peace Education, Sports and
Fitness Education, or any other, relevant
course decided by the University / Institution)
EDPC83 Yoga and Understanding Self 2 101 0 2
EDPCg4 Citizenship Education, Sustainability and 2 00 2
Environment Education
EDPC85 Post Internship (Review and Analysis) 2 0] 0 2




EDPC86 Creating Teaching Learning Material/Work 0 0| 2 2
Experience (Educational Toy making, local /
traditional vocations, etc.)

EDPC87 Community Engagement and Service 0O (0] 2 2
(Participation in NSS-related activities, New
India Literacy Programme etc.)

Total 20

Total credits 160

Semester 1

Mechanics

Course Objectives

The course aims to

Introduce the Newton’s laws of motion and gravitational force.
Learn the significance of momentum and energy on dynamics.
Impart the role of angular momentum on rigid body motion.
Understand the universal features of central force.

Al

Learn non-inertial system and the role of fictitious forces.

The laws of Newton

Algebra of vectors — position and displacement vectors — velocity and acceleration — solution
of kinematic equation — motion in plane polar coordinates — Newton’s laws — base units and
dimensions — dynamics using polar coordinates — law of gravitation — acceleration due to
gravity — some phenomenological forces: contact force, tension, normal force, friction,
viscosity, spring force.

Momentum, energy and dynamics

Dynamics of system of particles — centre of mass — conservation of momentum — impulse —
mass flow — rocket motion — momentum flow — centre of mass of 2D and 3D objects — work
and energy — conservation of energy — potential energy — energy diagram — non-conservative
forces — small oscillations — stability — normal modes — collision and conservation laws.

Angular momentum and rigid body motion

Angular momentum — moment of inertia — torque — dynamics of fixed axis rotation — pulley
— simple pendulum — translation and rotation — work-energy theorem and rotational motion
— angular velocity vector — rotation in xy-plane — gyroscope — rotation and tensor of inertia
— principle axes — rotational kinetic energy of rigid body.

Central force motion and non-inertial systems
Central force motion as one body problem — universal features — energy equation and energy
diagram — planetary motion and elliptical orbits — properties of ellipse — Galilean




transformation — uniformly accelerating systems — principle of equivalence — physics in a
rotating coordinate system — fictitious forces.

Course Outcomes

Upon completion of the course the students would
1. Appreciate the fundamental nature of the laws of Newton on dynamics.
2. Understand the role of energy on dynamical problems.
3. Learn the conservation laws to simply the complex dynamics of rigid body.
4. Be convinced of the Kepler’s law through Newtonian mechanics.
5. Appreciate the emergence of fictitious forces.

Textbook

1. D. Kleppner and R. Kolenkow, An Introduction to Mechanics, Cambridge
University Press (2014).

References

1. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).
2. D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics, Wiley (2013).
3. R. Shankar, Fundamentals of Physics, Yale University Press (2014).

4. S. Timoshenko, D. H. Young, J.V. Rao, S. Pati, Engineering Mechanics,
McGraw Hill (2017).

5. C. Kittel, W. Knight, M. Ruderman, C. Helmholz, B. Moyer, Mechanics:
Berkeley Physics Course, McGraw-Hill (2017).

Semester 11

Properties of Matter

Course Objectives

The course aims to
1. Identify and describe the three main states of matter (solid, liquid, and gas) and the
characteristics of each.
2. Understand the properties of materials learning concepts in elasticity.
3. Comprehend the nature of oscillations in solid objects.
4. Realize the properties of fluids and their dynamics.
5. Identify the application of surface tension.

Elasticity

Stress, strain, and elastic moduli-Poisson’s ratio-Hook’s law-Moduli of elasticity-Young’s
modulus, Bulk modulus, rigidity modulus-Bending of a beam-Bending moment-Uniform
and Non-uniform bending-Theory and experiment-Determination of Poisson’s ratio-
Cantilever-Torsional Pendulum.

Oscillations

Simple Harmonic oscillations - Calculation of kinetic energy, potential energy, total energy,
and their time-average values - Damped and Forced oscillations — Solution to damped and
forced oscillators - Resonance and sharpness of resonance- Laws of transverse vibration of
strings.




Fluid Mechanics

Fluids-Pressure in a fluid -Pascal’s law - The continuity equation - Bernoulli’s equation-
Viscosity - Coefficient of viscosity - Critical velocity-Laminar and vortex flow - Poiseuille
equation for the flow of liquid through a tube - Poiseuille’s method and stokes method -
Oswald Viscometer - Determination of Viscosity of gases - Rankine’s method.

Surface Tension

Surface Tension - Force energy of a surface and surface tension - Excess pressure inside a
liquid drop and inside a soap bubble - Work done in blowing a bubble - Angle of contact -
Capillary rise - Experimental determination of surface tension by capillary rise - Pitot tube
and Venturi meter-Bernoulli’s theorem.

Course Outcomes

After completion of the course, the students would
1. Explain the properties of solids, liquids, and gases, including density, shape,
volume, and compressibility.
Remember the elastic properties of materials.
Know about the oscillatory behavior of solid objects.
Realize the properties of fluids and their dynamics.
5. Identify the application of surface tension.

Rl N

Textbooks

1. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).
2. P. K. Kundu and I. M. Cohen, Fluid Mechanics, Elsevier (2004).

References

1. B. Brown, General Properties of Matter, Springer (1969).

2. H.J. Pain. The Physics of Vibrations and Waves, John Wiley, (2005).

3. A.P French, Vibration and Waves, MIT Introductory Physics, Arnold—
Heinmann India (1973).

Semester 11

Mechanics Laboratory

Course Objectives

The course aims to
1. To understand the concepts of mechanics and properties of matter through
experiments
2. Apply the theoretical concepts in mechanics to practical problems.

List of experiments
1. Determination of g, radius of gyration and moment of inertia using the compound
pendulum.
2. Determination of g using a simple pendulum.
Determination of Young’s modulus - non-uniform bending.
4. Determination of Poisson’s ratio of a rubber tube.
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5. Find the velocity of ultrasonic waves in a solid

6. Verification of Hookes law

7. Verify the laws of transverse vibration using Melde’s apparatus.

8. Determine the coefficient of viscosity of water by capillary flow method

9. Rigidity modulus - torsional oscillations without masses.

10. Surface tension of a liquid and interfacial surface tension using the method of drops.

Course Outcomes

After completion of the course, the students would
1. Realize the concepts in mechanics and properties of matter through various
experiments.
2. Acquire practical knowledge of concepts such as elasticity and fluid mechanics.

References

1. Physics Laboratory Manual, Department of Physics, National Institute of
Technology Tiruchirappalli (2018).

2. R.K. Shukla, Anchal Srivastava, Practical Physics, New Age International (2011).

3. C.L Arora, B.Sc. Practical Physics, S. Chand & Co. (2012).

Semester 11

Optics Laboratory

Course Objectives

The course aims to
1. To understand the concepts of optics and propagation of light through
experiments
2. Apply theoretical concepts such as interference, diffraction and polarization
in practical problems.

List of experiments

Determine the dispersive power of a prism

Determine the wavelength of the laser using a diffraction grating

Find the radius of curvature of lens-Newton’s Rings

Determine the numerical aperture of an optical fiber

Find the specific rotation of a liquid — Half Shade Polarimeter

Find the wavelengths of various colors using a white light source — Spectrometer
Determine the focal lengths of various lenses

Determine the thickness of a thin wire — Air Wedge

Determine the velocity of light in solid and liquid media - Snell’s law.
10 Verify the interference of monochromatic light through fringe formation.
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Course Outcomes

After completion of the course, the students would
1. Realize the concepts in optics through various experiments.
2. Acquire practical knowledge in interference, diffraction and polarization.

References

1. Physics Laboratory Manual, Department of Physics, National Institute of
Technology Tiruchirappalli (2018).

2. R.K. Shukla, Anchal Srivastava, Practical Physics, New Age International
(2011).




3. C.L Arora, B.Sc. Practical Physics, S. Chand & Co. (2012).

Semester 111

Thermal and Statistical Physics

Course Objectives

The course aims to

1. Understand the concept of temperature and heat.
Learn various laws of thermodynamics.
Comprehend the topic of chemical equilibrium.
Introduce concepts in classical statistical physics.
Understand the limitations of classical concepts.

NIl

The first and second law

System and environment — state and process — reciprocal and reciprocity theorems — work
and heat — exact differential — first law — internal energy — ideal gas — Joule’s expansion —
simple processes — second law — heat engine — Carnot’s theorem — absolute temperature.

Entropy and potentials

Clausius inequality — definition of entropy — properties — TS-diagram — revisit of first law —
irreversible process — Legendre transformation — enthalpy, Helmholtz energy, Gibb energy —
Maxwell’s relations — third law.

Chemical equilibrium

Chemical potential — thermodynamic equilibrium — system with many components — Gibbs-
Duhem relation — pure substance — Clausius-Clapeyron equation — vapor pressure — phase
boundary — three phases — entropy of mixing — Gibbs paradox — chemical reaction —
equilibrium constant — van’t Hoff plot — activation energy.

Classical statistics

Maxwell-Boltzmann distribution — experimental proof — pressure of ideal gas — mean, rms
and most probable velocity — mean free path — viscosity — thermal conductivity — diffusion
— equipartition theorem — monatomic and diatomic gases — heat capacity of solid —
limitations and need for quantum statistics.

Course Outcomes

After completion of the course, the students would
1. Learn the basic concepts of temperature and heat.

2. Appreciate the laws of thermodynamics that are applicable in various aspects.
3. Understand the topic of chemical equilibrium.

4. Learn concepts in classical statistical physics for higher learning.

5. Understand the limitations of classical concepts and need of quantum ideas




Textbooks

1. M.W. Zeemansky and R.H. Dittman, Heat and Thermodynamics, 8" edition,
McGraw Hill India (2013).

2. S.J. Blundell and K.M. Blundell, Concepts of Thermal Physics, Oxford University
Press (2008).

References

1. Enrico Fermi, Thermodynamics, Dover Publications (1936).

2. D.V. Schroeder, An Introduction to Thermal Physics, Oxford University Press
(2021).

3. C. Borgnakke and R.E. Sontag, Fundamentals of Thermodynamics, Wiley (2017).

Semester 111

Electricity and Magnetism

Course Objectives

The course aims to
1. Understand the concept of electric charges and electric potential.
Learn the basic principles of capacitors and resistors.
Learn the concept of dielectrics and dielectric polarization.
Appreciate the laws of magnetism and magnetic phenomena.
Apply the concepts of electricity and magnetism in inductors and ac circuits.

Nl

Electric charge and potential

Coulomb’s law- Electric field — point charge — superposition of electric fields — Electric
dipoles — force and torque — potential energy — Flux of uniform and non-uniform electric
field — Gauss law — point charge inside a spherical and nonspherical surface — Field at the
surface of a conductor - Electric potential energy: uniform field — two point charges — several
point charges. Electric potential from electric field — Equipotentials and conductors —
Potential gradient.

Capacitors and Resistors

Capacitance — parallel plate capacitor — Capacitors in series and parallel — Energy storage
and electric field energy — Induced charge and dielectric polarization — Molecular model of
induced charge — Gauss’s law in dielectrics. Conventional current — Current density —
Resistivity and resistance — Electromotive force — internal resistance — Energy and power in
electric circuits — Theory of electrical conductivity — Resistors in series and parallel —
Kirchhoft’s rules — RC circuits — time constant — discharging a capacitor.

Magnetism




Magnetic field - Charged particle in a magnetic field — cyclotron frequency — Biot-Savart
Law - Magnetic force on a current carrying conductor — Force and torque on a current loop
— magnetic dipole moment — DC motor — the Hall effect — Magnetic field of a moving charge
— current element — current carrying conductor — force between parallel conductors —
magnetic field of a circular current loop- Amperes law — Bohr magneton — Faraday’s law —
Lenz’s law- Eddy current- induced electric field — Maxwell’s equations -Magnetic vector
potential.

Inductance and AC circuits

Mutual inductance — Self-inductance and inductors — Energy stored in an inductor — RL
circuit — time constant — current decay — The LC circuit — The LCR series circuit — AC circuit
— inductor and resistor in AC circuit — Impedance — Phase Angle — Power — Resonance-
Filters.

Course Outcomes

After completion of the course, the students would
1. Understand the role of electric charges and electric potential
2. Know the basic principle of capacitors and resistors

3. Understand the concept of dielectrics and dielectric polarization

4. Acquire knowledge of the laws of magnetism and magnetic phenomena

5. Apply the concepts of electricity and magnetism in inductors and AC circuits
Textbooks

1. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).
2. Edward M. Purcell, Electricity and Magnetism, McGraw-Hill (1986).

References

1. D.J. Griffiths, Introduction to Electrodynamics, Cambridge Univ. Press
(2017).

2. J.J. Thomson, Elements of the Mathematical Theory of Electricity and
Magnetism, Cambridge Univ. Press (2009).

3. R.P. Feynman, R. B. Leighton, M. Sands, The Feynman Lectures on
Physics, Vol.2, Addison-Wesley (2005).

Semester IV

Analog and Digital Electronics

Course Objectives

The course aims to
1. Learn basic network theorems in electrical circuits
2. Understand the working principle of semiconductor diodes
3. Realize the applications of semiconductor devices such as transistors
4. Understand the concepts of logic gates
5. Comprehend basic principles in digital electronics

Network theorems




Ideal Constant-voltage and Constant-current Sources- Star and Delta networks and their
Conversion- Thevenin theorem, Norton theorem, Superposition theorem, Reciprocity
theorem, Maximum Power Transfer theorem - Applications to DC circuits.

Semiconductor Diodes

Semiconductors - Doping- Energy Level Diagram - Conductivity and Mobility - Barrier
Formation in PN Junction Diode - Static and Dynamic Resistance - Current Flow
Mechanism in Forward and Reverse Biased Diode - Half wave and full wave rectifiers -
Zener diode.

Transistors

NPN and PNP Transistors - Characteristics of CB, CE and CC Configurations - Current gains
a and B Relations between o and B - Load Line analysis of Transistors - DC Load line and

Q-point - Physical Mechanism of Current Flow - Active, Cutoff and Saturation Regions -
Class A, B and C Amplifiers.

Digital Electronics
Logic states — bits — Gates and truth tables - OR - AND - NAND- NOR -XOR - TTL and

CMOS characteristics - Combinational logic - Karnaugh maps minimization - multiplexer -
demultiplexer - flip flops — Registers and counters - AD/DA converters.

Course Outcomes

After completion of the course, the students would
l. Comprehend topics in basic network theorems.

2. Realize the working principle of semiconductor diodes.
3. Know various applications of diodes and transistors.
4. Appreciate the concept of logic gates.
5. Acquire fundamental knowledge in digital electronics.
Textbooks
1. P. Horowitz and W. Hill, The art of electronics, Cambridge University Press
(1989).
2. L. Thomas Floyd, Digital Fundamentals, Pearson (2003).
References
1. J. Milman and C.C. Halkias, Electronic Devices and Circuits, McGraw-Hill
(1981).

2. C.A. Schuler, Electronics: Principles and Applications, McGraw-Hill (2024).

Semester IV

Waves and Optics

Course Objectives

The course aims to
1. Understand the types of waves and their behavior.
2. Learn about the characteristics of electromagnetic waves.




3. Understand the principles of propagation of electromagnetic waves

4. Realize the properties of light waves and their applications in mirrors and
lenses.

5. Comprehend the concepts of interference and diffraction.

Mechanical Waves

Types of waves — wave function - wave equation — wave intensity — standing waves — normal
modes of a string — sound waves — speed in solid and gas — sound intensity — resonance —
interference of waves — beats — Doppler effect — ultrasonic waves — Lamb waves - Rayleigh
waves - Seismic wave.

Electromagnetic waves

Maxwell equations — the electromagnetic spectrum — electromagnetic wave equation — EM
waves in vacuum and matter — electric and magnetic fields of wave — Electromagnetic energy
and Poynting vector — radiation pressure — electromagnetic standing waves.

Propagation of light

Laws of reflection and refraction — total internal reflection — dispersion — polarization —
Huygen’s principle — reflection and refraction at a plane mirror — spherical mirror — spherical
refracting surface — lensmaker’s equation — focal length and magnification.

Interference and diffraction

Constructive and destructive interference — two slit — amplitude and intensity in two source

interference — phase difference and path difference — Michelson interferometer — Diffraction:
Single slit — multiple slit — diffraction grating — Diffraction by a circular aperture.

Course Outcomes

After completion of the course, the students would
1. Know about various types of mechanical waves and their behavior.
2. Differentiate between mechanical and electromagnetic waves.
3. Know the principles of propagation of electromagnetic waves
4. Learn the fundamentals of optics and their applications in mirrors and lenses.
5. Appreciate the basic phenomena such as interference, diffraction and
polarization.

Textbooks

1. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).
2. A. Ghatak, Optics, McGraw Hill (2020).

References

1. F.A.Jenkins and H.E. White, Fundamentals of Optics, McGraw Hill (2001).

2. H.J. Pain. The Physics of Vibrations and Waves, John Wiley, (2005).

3. A.P French, Vibration and Waves, MIT Introductory Physics, Arnold—
Heinmann India (1973).




Semester V

Relativity and Quantum Mechanics

Course Objectives

The course aims to
1. Understand relativity and its consequences.

2. Learn about the necessity for quantum mechanics and basic concepts.
3. Know about Schrodinger wave equation and their applications.
4. Learn the particle in a infinite potential well and the origin of quantum numbers
5. Understnd the Schrédinger wave equation in three dimensions and the hydrogen
atom model.
Relativity

Classical relativity - Michelson-Morley experiment - Special relativity — time dilation —
Doppler effect — Lorentz transformation — length contraction — velocity transformation— twin
paradox — relativistic momentum — Mass and Energy — general relativity.

Foundations of quantum mechanics

Failures of classical mechanics- Black body radiation — Planck radiation formula —
photoelectric effect — Compton effect — pair production — de Broglie waves — phase and
group velocities — Davisson Germer experiment — Uncertainty principle.

The Schrodinger equation

The wave function characteristics - Schrodinger wave equation — time dependent and time
independent — linearity and superposition — expectation values — operators — Dirac formalism
- Schrodinger equation — infinite potential well - finite potential barrier — tunneling —
example of alpha decay — harmonic oscillator.

Hydrogen atom
The Schrodinger equation in three dimensions — infinite well — spherical coordinates -

Quantization of angular momentum — vector model —radial functions - selection rules — spin
angular momentum — Stern-Gerlach experiment.

Course Outcomes

After completion of the course, the students would

1. Learn classical, special and general relativity concepts.

2. Understand the necessity for quantum mechanics apart from classical

mechanics.

3. Learn about the Schrodinger wave equation and its applications.
Remember the origin of quantum numbers and other quantum phenomena.
5. Appreciate the Schrodinger wave equation in three dimensions and the

hydrogen atom model.

b

Textbooks




1. A. Beiser, S. Mahajan, S. R. Choudhury, Concepts of Modern Physics, 7th Edn.,
McGraw-Hill (2017).
2. Kenneth S. Krane, Modern Physics, Wiley (2016).

References

1. D.J. Griffiths, Introduction to Quantum Mechanics, Pearson (2005).

2. R. Eisberg, Quantum Physics of Atoms, Molecules, Solids, Nuclei and
Particles, Wiley (1985).

3. L. I Schiff, Quantum Mechanics, MCGraw-Hill (2017).

Semester V

Atomic and Nuclear Physics

Course Objectives

The course aims to
1. Understand the origin of spectral lines and the various atomic models.
2. Learn about light matter interaction and concepts of Lasers.
3. Apply quantum concepts in atomic and molecular physics.
4. Know basic nuclear properties and nuclear models
5. Leanrn the ideas of elementary particles.

Atomic Physics

Rutherford experiment — Hydrogen atom energy — Spectral series — The Bohr atom — Origin
of line spectra - Correspondence principle — Rutherford scattering formula — The
Sommerfeld atom — Millikan’s oil drop experiment.

Lasers

Characteristics of laser - spontaneous and stimulated emissions — Einstein coefficients —
Construction of laser — He-Ne laser — construction and energy levels — Ruby laser.

Molecular Physics

The molecular bond — the hydrogen molecule — rotational energy levels — vibrational energy
levels — Electronic spectra — LS and jj coupling — Zeeman effect.

Nuclear and Particle Physics

Nuclear composition — properties — isotopes — binding energy — nuclear models: liquid drop
model — shell model — Yukawa’s theory — radioactive decay — half-life — alpha beta and
gamma decays — nuclear reactions — reaction cross section— fission and fusion — leptons,
hadrons and quarks.

Course Outcomes

After completing the course, the students would
1. Know about various spectral lines and atomic models.
2. Learn about stimulated emission and their application in lasers.
3. Know the basics of atomic and molecular physics.




4. Acquire knowledge about basic nuclear properties and nuclear models
5. Appreciate the ideas of elementary particles.

Textbooks

1. A.Beiser, S. Mahajan, S. R. Choudhury, Concepts of Modern Physics, 7th
Edn., McGraw-Hill (2017).
2. Kenneth S. Krane, Modern Physics, Wiley (2016).

References
1. P.A. Tipler and R. A. Llewellyn, Modern Physics, W. H. Freeman and Co.
(2008).

2. William T. Silfvast, Laser Fundamentals, Cambridge University Press (2004)
3. Kenneth S. Krane, Introductory Nuclear Physics, Wiley (1998).

Semester V

General Physics Laboratory

Course Objectives

The course aims to
1. Gain practical exposure to modern physics concepts.
2. Verify the physical properties of materials.
3. Demonstrate experimental skills in electricity and magnetism.

List of experiments
1. Determine the field along the axis of a circular coil
Study the Hall effect phenomenon in a semiconductor
Determine the Curie temperature of a magnetic material
Plot the temperature-dependent resistivity of a material
Study the Photoelectric effect: photocurrent versus intensity and wavelength of
light
Determine the magnetic moment of a bar magnet.
Characteristics of hydrogen spectrum — Determination of Rydberg’s constant
Identification of isotopes using GM counter
Conversion of galvanometer into ammeter and voltmeter
O Calibration of Voltmeter — Potentiometer

W
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Course Outcomes

After completion of the course, the students would
1. Acquire practical knowledge of modern physics concepts.
2. Learn about the physical properties of materials.
3. Understand concepts in electricity and magnetism.

References

1. Physics Laboratory Manual, Department of Physics, National Institute of
Technology Tiruchirappalli (2018).

2. R.K. Shukla, Anchal Srivastava, Practical Physics, New Age International
(2011).

3. C.L Arora, B.Sc. Practical Physics, S. Chand & Co. (2012).




Semester V

Electronics and Computational Laboratory

Course Objectives

The course aims to
1. Gain practical knowledge of analog and digital electronics concepts.
2. Apply semiconductor fundaments in diodes and transistors.
3. Expose basic programming skills for solving physics problems.

List of experiments

Construct an LCR circuit and measure its characteristics.
Study the function of a diode under forward and reverse bias conditions.
Construct a half-wave and full-wave rectifier using a diode.
Study IV characteristics of Zener and light emitting diode
Study the characteristics of a transistor in CE configuration.
Verify truth tables for logic circuits.

Construct a flip-flop circuit.

Modeling LCR circuit in Matlab: Simulink

System of linear equations in PYTHON

10 Interpolation and curve fitting in PYTHON

11. Numerical integration and differentiation in PYTHON

W XA W=

Course Outcomes

After completion of the course, the students would
1. Acquire practical knowledge of analog and digital electronics.
2. Learn about diodes and transistors as semiconductor devices.
3. Solve physics problems using appropriate program codes.

References

1. Physics Laboratory Manual, Department of Physics, National Institute
of Technology Tiruchirappalli (2018).

2. R.K. Shukla, Anchal Srivastava, Practical Physics, New Age
International (2011).

3. C.L Arora, B.Sc. Practical Physics, S. Chand & Co. (2012).

Semester VI

Solid State Physics

Course Objectives

The course aims to
1. To understand the basic crystallography and crystal structures.
2. Learn the types of bonds, bonding mechanisms in solids and lattice vibrations.
3. Study about the conducting and semiconducting phenomena in solids.
4. Understnd the classification of magnetic materials
5. Leanr the basic ideas about superconductors and their properties.

Crystallography




Crystalline and amorphous solids — lattice and unit cell — Reciprocal lattice - seven crystal
system and Bravais lattices — symmetry operation — Miller indices — atomic radius —
coordination number — packing factor calculation for sc, bcc, fcc — Bragg’s law of X-ray
diffraction.

Crystal bonds and phonons

Madelung constant — bonding in solids — Weidemann- Franz law — band theory of solids —
Fermi energy and Fermi level- lattice vibrations - monoatomic vibration of crystals — First
Brillouin zone.

Conductors and Semiconductors

Conductors: classical free electron theory (Lorentz —Drude theory) — Direct and indirect band
gap semiconductors — Theory of intrinsic semiconductor at 0 K-Intrinsic semiconductor at
room temperature- Intrinsic carriers- Electron and Hole concentrations - extrinsic
semiconductors - temperature variation of carrier concentration in extrinsic semiconductors-
Extrinsic conductivity - Law of Mass action-Charge neutrality-Fermi level in extrinsic
semiconductors-Electrical conduction in extrinsic semiconductors.

Magnetism and Superconductivity

Magnetic materials: Definition of terms — classification of magnetic materials and properties
— domain theory of ferromagnetism- hard and soft magnetic materials — applications-
Superconductors: definition — Meissner effect — type I & II superconductors — BCS theory
(qualitative) — high-temperature superconductors — Josephson eftects - applications.

Course Outcomes

After completion of the course, the students would
1. Identify and differentiate various types of crystal structures.
2. Understand the types of bonds, bonding mechanisms in solids and lattice
vibrations.
3. Distinguish conductors, semiconductors and superconductors.
4. Learn various types of magnetic materials
5. Know the basics of superconducting materials and their properties.

Textbook

1. C. Kittel, Introduction to Solid State Physics, Wiley (2019).

References

1. A. Beiser, S. Mahajan, S. R. Choudhury, Concepts of Modern Physics, 7th
Edn., McGraw-Hill (2017).

2. N. W. Ashcroft and N. D. Mermin, Solid State Physics, Cengage Learning
(1976).

3. M. Ali Omar, Elementary Solid State Physics, Pearson India (1999).

4. A.R. West, Solid State Chemistry and its Applications, Wiley (2014).

Semester VI




Project work and Viva-Voce

Course Objectives

The course aims to
1. Introduce independent learning skills through projects.
2. Learn literature survey and identify topics for research.
3. Acquire presentation skills and ability to defend the topic of research.

Project work is to be chosen from any research topic familiar to the student.

The report should include an introduction of the topic, a literature survey, results and
discussion, a conclusion and a list of references.

The student has to defend the topic of research before the examiner.

Course Outcomes

After completion of the course, the students would
1. Learn to undertake independent learning of research topics.
2. Ability to conduct literature surveys and identify topics for research.
3. Skills in presenting topics before the audience and comprehend the topic of
research.
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Physics I

3-0-1 (4 credits)

Course Objectives

The course aims to

1. Analyze the motion of a single particle under the influence of a force.

2. Understand the concept of special theory of relativity

3. Explain the laws of electricity and magnetism.

4. Understand basic concepts in quantum mechanics and the basics of atomic and
molecular physics.

5. Learn the experimental aspects on the properties of materials and modern
physics.

Mechanics

Review of Newton’s laws and motion of a particle in one dimension. Position, velocity
and acceleration in Cartesian and polar coordinates. Work, energy and, Conservative
forces. Central forces. Gravitational force and potential. Kepler’s laws of planetary
motion. Motion of Satellites - Introduction to special theory of relativity.

Electricity and Magnetism

Coulomb’s law - Gauss’s law — proof of Gauss’s law- Electrostatic field in the matter:
dielectric polarization, polarizability and susceptibility - types of polarization — internal field
and Claussius-Mosotti equation. Magnetostatics: Lorentz force -Steady current and equation
of continuity - Biot-Savart law — Ampere’s law —Magnetostatic field in matter: torques and
forces on magnetic dipoles-Magnetization-Faraday’s law of induction.

Quantum mechanics

Waves behaving as particles; Photoelectric effect- Black body radiation and Planck’s
hypothesis. Particles behaving as waves; de Broglie hypothesis, matter waves, diffraction
of electron waves. Heisenberg Uncertainty principle.Wave function - Position and
momentum operators. One dimensional Schrodinger equation. Particle in a box. Potential
well. Potential barrier and tunneling (qualitative discussion).

Atomic and Molecular Physics
Hydrogen atom energy — Spectral series — The Bohr atom — Origin of line spectra -

Correspondence principle — Rutherford scattering formula — The molecular bond — the
hydrogen molecule — rotational energy levels — vibrational energy levels — Electronic spectra.

List of Experiments

1. Determination of Young’s modulus - non-uniform bending.

2. Find the velocity of ultrasonic waves in a solid.

3. Determine the coefficient of viscosity of water by capillary flow method.

4. Surface tension of a liquid and interfacial surface tension using the method of drops.
5. Study the Photoelectric effect: photo current versus intensity and wavelength of light.

Course Outcomes




After completion of the course, the students would

1. Learn about the motion of a single particle under the influence of a force.

2. Know the concept of special theory of relativity

3. Understand the laws of electricity and magnetism and derive its consequences.

4. Acquire knowledge of concepts in quantum mechanics and their applications in
atomic physics.

5. Appreciate the experimental aspects on the properties of materials and modern
physics.

Textbooks

1. A. Beiser, S. Mahajan, S. R. Choudhury, Concepts of Modern Physics, 7th Edn.,
McGraw-Hill (2017).
2. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).

References

1. P.A.Tipler and R. A. Llewellyn, Modern Physics, W. H. Freeman and Co.
(2008).

Edward M. Purcell, Electricity and Magnetism, McGraw-Hill (1986).

D. J. Griffiths, Introduction to Quantum Mechanics, Pearson (2005).

D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics, Wiley (2013).
Physics Laboratory Manual, Department of Physics, National Institute of
Technology Tiruchirappalli (2018).
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EVEN SEMESTER - Offered to Other Departments - PHAL21

Physics I1

3-0-1 (4 credits)

Course Objectives

The course aims to
1. Expose on the essential aspects of crystallography.
2. Distinguish different types of waves and demonstrate with examples.
3. Understand basic phenomena in optics and concepts such as interference and
diffraction.
4. Assimilate knowledge in electromagnetic waves.
5. Experimental skills in basic physics concepts.

Crystallography

Crystalline and amorphous solids — lattice and unit cell — Reciprocal lattice - seven crystal
system and Bravais lattices — symmetry operation — Miller indices — atomic radius —
coordination number — packing factor calculation for sc, bcc, fcc — Bragg’s law of X-ray
diffraction.

Waves

Simple harmonic motion; examples and solution to the simple harmonic oscillator.
Classification of damped oscillators. Driven oscillator. Wave equation; solutions of wave
equation. Energy and power transmitted in a wave. Sound waves and their speed.
Introduction of the plane waves of electromagnetism. Poynting vector and intensity of light.




Optics

Interference and coherent sources. Two sources-interference of light. Intensity in an
interference pattern. Interference in thin films. Michelson interferometer. Fresnel and
Fraunhofer diffraction. Diffraction from a single slit. Diffraction from multiple slits.
Diffraction grating.

Electromagnetic waves
Maxwell equations — Electromagnetic energy and Poynting vector — radiation pressure

electromagnetic wave equation in a vacuum — propagation of EM waves in non-conducting
media — waves in conducting media.

List of Experiments

Determine the dispersive power of a prism

Determine the wavelength of laser using a diffraction grating
Find the radius of curvature of lens-Newton’s Rings
Determine the numerical aperture of an optical fiber

Find the specific rotation of a liquid — Half Shade Polarimeter

Nk W=

Course Outcomes

After completion of the course, the students would

Know the basic concepts of crystallography.

Appreciate different types of wave motion.

Understand concepts such as interference and diffraction under various scenarios.
Acquire knowledge of optics and electromagnetic waves.

Appreciate the experimental aspects of interference, diffraction and polarization.

N

Textbooks

1. A.R. West, Solid State Chemistry and its Applications, Wiley (2014).
2. H.D. Young and R. A. Freedman, University Physics, Pearson (2020).

References

C. Kittel, Introduction to Solid State Physics, Wiley (2019).

. ML.N. Avadhanulu and P.G.Kshirsagar, A textbook of Engineering Physics,
S. Chand and Company, New Delhi (2009).

Ajoy Ghatak, Optics, McGraw Hill (2008).

4. D. J. Griftiths, Introduction to Electrodynamics, Cambridge Univ. Press
(2017).

D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics, Wiley (2013).
6. Physics Laboratory Manual, Department of Physics, National Institute of
Technology Tiruchirappalli (2018).
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