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FOUR YEARS UNDERGRADUATE PROGRAM ( 2026-2030 )
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

| PART - A: INTRODUCTION s
Program: Bachelor in Science P
(Certificate/ Diploma/ Degree/ Honors) SEmESters essin: 20262
I Course Code PHSC-01T
|2 Course Title Mechanics
3 Course Type Discipline Specific Course
4 Pre-requisite (if any) As per Program
5 Course Learning After going through the course, the studeni should be able to:
Outcomes (CLO) » Analyze and apply the laws of motion to various dynamical situations.

> Explain and demonstrate the principle of conservation of momentum and
energy including their application in real-world scenario such as
collision and energy transformation.

> Evaluate and calculate moment of inertia for objects of different shapes
and analyze how these properties affect the niotion of rotating bodies.

» Analyze flow of fluids.

» Describe special relativistic effects and their ¢ffects on the mass and

eneryy ﬁa moving ohject.
0 Credit Value 03 Credits [ 1 Credit= 15 Hours for Learning &Observation
7 Total Marks Maximum Marks: 100 I Minimum Pass Marks: 40
PART - B: CONTENT OF THE COURSE

TotalNo.of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Ini T No. of
Unit Fopics (Course contents) Periods

P Historical Background: Contribution of Aryabhatta and Varahmihir to science and society, Briel 12
brography of Vikram Sarabhai with his contribution Vectors: Scalar and vector quantities &fields,
Scalar & Vector products of two vectors, Derivatives of a vector, Gradient of scalar field and its
physical significance Laws of Motion: Review of Newton’s Laws of motion, Dynamics of a
system of particles, Concept of Center of Mass, Motion of center of mass, Conservation of lincar
momentum, Motion of Rocket. Work and Energy: Work-Energy theorem for conservative forces,
Force as a gradient of Potential Energy, Conservation of energy, Elastic and in-elastic Collisions

I1 | Rotational Dynamics: Angular momentum, Torque, Conservation of angular momentum, Moment 12
of Inertia. Theorem of parallel and perpendicular axes(statements only). Calculation of Moment of
Inerua of discrete and continuous objec® (Rectangular lamina, disc, solid cylinder, solid
sphere).Elasticity: Stress & Strain, Hooke's law, Elastic constants, Poisson’s Ratio,Relationship
between various clastic modulit (without derivation), Work done in twisting a cylinder Fluid
i Dynamics' Flow of fluids, Coefficient of viscosity,Derivation of Poiseulli’s formula, Motion of a
. spherical body falling in a viscous fluid, Stoke’s law, Expression for terminal velocity.

| 111 | Gravitation: Newton's Law of Gravitation, Motion of a particle n a central force field (motion is 11
in a plane, angular momentum is conserved, arcal velocity is constant), Kepler's Laws (statements
only), Satellite 1 circular orbit and applications, Geosynchronous orbits.

Oscillations: Simple harmonic motion, Differenual equation of SHM and its solutions. Kinetic and
Potential Energy, Total Energy and their time averages, Compound pendulum, Differential
| equations of damped oscillations and forced oscillations (Conceptual only).

1V | Special Theory of Relativity: Frame of reference, Galilean Transformations, Inertial and Non- 10
| inertial frames, Outcomes of Michelson Morley's Experiment, Postulates of Special Theory of
Relatvity, Lorentz Transformation, Length contraction, Time dilation, Relativistic transformation

- of velocity, Relativistic vanation of mass, Mass-energy equivalence, Transformation ol Energy and
! Momentum - - B

Keywords | Aryabhatta. Vectors, Newton's Laws, Angular Momentum, Elasticity, Gravitation. Oscillat ns, Relatvit
- i 2 - — N y d y
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FOUR YEARS UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART - A: INTRODUCTION

Program: Bachelor in Science ;
(Certificate/ Diploma/ Degree/ Honors) Semesiir: i Session: 2026-2027
I Course Code PHGLE-01'T
% Course Title Mechanics
3 Course Type . Generic Elective Course
g Pre-requisite (if any) As per Program
3 Course Learning Afier going through the course, the student should be able 1o:
Outcomes (CLO) > Analyze and apply the laws of motion to various dynamical situations.

~1| &

energy including their application in real-world scenario
collision and energy transformation

> Analyze flow of fluids.

energy of a moving object.
’ s

» Explain and demonsirate the principle of conservation of momentum and

> Evaluate and calculate moment of inertia for objects of different shapes
and analyze how these properties affect the motion of rotating bodices.

» Describe special refativistic ¢ffects and their effects on the mass and

such as

Credit Value 03 Credits | 1 Credit= 15 Hours for Learning & Obscrvation

Total Marks Maximum Marks: 100 [Minimum Pass Marks: 40

—=B: CONTENT OF THE COURSE

Unit

Scalar & Vector products of fwo vectors, Derivatives of a vector, Gradient of scalar field and its
| physical significance. Laws of Motion: Review of Newton's Laws of motion, Dynamics of a system

cradient of Potential Energy, Conservation of energy, Elastic and in-clastic Collisions

Total No. of Teaching-learning Peri?ds (01 Hr. per period) - 45 Periods (45 Hours)

Topics (Course contents)

No. of

Periods

Historical Background: Contribution of Aryabhatta and Varahmihir to science and society, Brief
biography of Vikram Sarabhai with his contribution. Vectors: Scalar and vector quantities & fields,

of particles. Concept of Center of Mass, Motion ol center of mass, Conservation of linear momentum,
Motion of Rocket. Work and Energy: Work-Energy theorem for conservative forces, Force as a

12

T

| various elastic moduli (without derivation), Work done in twisting a cylinder. Fluid Dynamics:

Rotational Dynamics: Angular momentum, Torque, Conservation of angular momentum, Moment
of Inertia, Theorem of parallel and perpendicular axes (statements only), Calculation of Moment of
Inertia of discrete and continuous objects (Rectangular lamina, disc, solid cylinder, solid sphere)
Elasticity: Stress & Strain, llooke’s law, Clastic constants, Poisson’s Ratio, Relationship between

Flow of fluids, CocfTicient of viscosity, Derivation of Poiseulli’s formula, Motion of a spherical body
falling in a viscous luid, Stoke's law, Expression for terminal velocity.

| Gravitation: Newton's Law of Graviation, Mouon of a particle in a central force field (motion is in

| Porential Energy. Total Energy and their time averages, Compound pendulum, Differential equations
| of damped oscillations and forced oscillations (Conceptual only).

a plane, angular momentum is conserved, aseal velocity is constant), Kepler's Laws (statements
only), Satellite in circular orbit and applications, Geosynchronous orbits

Oscillations: Simple harmonic motion, Differential equation of SHM and its solutions, Kinetic and

11

} of velooity, Relativistic varation of mass, Mass-energy equivalence, Transformation of Energy and
i P»‘imm.nhm.

1

Special Theory of Relativity: Frame of reference, Galilean Transformations, Inertial and Non-
inertial frames, Outcomes of Michelson Morley's Experiment, Postulates of Special Theory of
| Relativity, Lorentz Transtormanion, Length contraction, Time dilation, Relativistic transformation

A eywords

Srgnarum of Convener & Memlmrs {Cﬂpﬁj -
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1 | Course Code . PISC-027T

! 2 [ Course Title ~ 7 ELECTRICITY AND MAGNETISM

.3 | Course Type Discipline Specific Course

| 4 Pre-requisite (if any) As per Program ]
5 | Course Learning After going through the course, the student should be able to:

| i Outcomes (CLO) > State various laws related with electrostatics, dielectric, electric

FOUR YEARS UNDERGRADUATE PROGRAM ( 2026-2030 )
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART - A: INTRODUCTION

Program: Bachelor in Science Scmester: 11 Scssion: 2026-2027
(Certificate/ Diploma/ Degree/ Honors)

1

current, magnetism and electromagnetic induction.

#  Compare rise and decay of current in LR, CR, LCR circuits.

geographic situations.
# _Derive and analyze Maxwell’s equations.

» Apply vector (clectric fields, Coulomb’s law) and scalar (electric
potential, electric potential energy) formalisms of electrostatics.

» Apply Biot-Savart law for calculation of magnetic field in simple

6 | Credit Value

03 Credits | I Credit= 15 Hours for Learning &Obscrvation

7 | Tot

al Marks Maximum Marks: 100 l Minimum Pass Marks: 40

PART -

B: CONTENT OF THE COURSE

A\~
TotalNo.of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Periods

Power plants in Chhattisgarh: An overview of thermal and hydroelectric power plants
in Chhattisgarh.

Vector Analysis: Divergence & Curl of Vector fields, Line, surface and volume integrals
of Vector liclds, Gauss-divergence thecorem and Stoke's theorem of vectors and its
application in electrostatics and magnctostatics.Electrostatics field: Electrostatic Field,
electric flux, Gauss's theorcm of electrostatics, Applications of Gauss theorem- Llectric
field due to point charge, infinite line of charge, plane charged sheet, charged conductor.

12

11

Electrostatic potential:Electric potential as line integral of electric field, potential due (o
a point charge, Calculation of electric field from potential, Capacitance of Parallel plate
capacitor, Energy per unit volume in electrostatic field.

Diclecetric & Electric Currents: Dielectric medium, Polarisation, Displacement vector,
Gauss's theorem in dielectrics, Parallel plate capacitor completely filled with

dielectric.Steady current, current density J, non — steady current and Continuity equation,
Rise and decay of current in LR, CR,,LCR circuits.

13

111

Magnetism: Magnetostatics: Biot-Sdvart's law and its applications- straight conductor,
circular coil, solenoid carrying current, Divergence and curl of magnetic field, Magnetic
vector potential, Ampere's circuital law,

Magneltic properlies of materials: Magnelic intensity, magnetic induction, permcability,
magnetic susceptibility, Briel introduction of dia, para and ferro-magnetic materials.

Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law,
scif and mutual inductance, L of single coil, M of two coils, Encrgy stored in magnetic
field.

Maxwell's equations and Electromagnetic wave propagation: Equation of continuity
of current, Displacement current, Maxwell's equations, Wave equation n free space.

Keywords:

Induction, Maxwell’s Equation and Electromagnetic Wave Propagation

SignatureofConvener&Members (CRnS)
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FOUR YEARS UNDERGRADUATE PROGRAM (2026-2030)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART -

A: INTRODUCTION

Program: Bachelor in Scicuce
(Certificate/ Diploma/ Degree/ Honors)

Semester: 1 Session: 2626-2027

| Course Code

PHGE-02T

2 | Course Title ELECTRICITY AND MAGNETISM
3 | Course Type Generic Elective Course

4 | Pre-requisite (il any) " As per Program

S

Course Learning
Outcomes (CLO)

Aller going thrdugh the course, the student should be able to:

magnelism and clectromagnetic induction.

Derive and analyze Maxwell’s equations.

»  Slate various laws related with electrostatics, diclectric, electric current,

> Apply veetor (cleetric ficlds, Coulomb’s law) and scalar (clectric
potential, electric potential energy) formalisms of electrostatics.

» Compare rise and decay of current in LR, CR, LCR circuits.

> Apply Biot-Savart law for calculation of magnetic field in simple
geographic situalions.

V\

6 Credit Value

03 Cw(hls] 1 Credit= 15 Hours for Learning & Observation

4 Total Marks Maximum Marks: 100 [ Minimum Pass Marks: 40

PART - B: CONTENT OF THE COURSE

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Periods

Power plants in Chihattsgarh: An ogccrvicw of thermal and hydroclectric power plants in
Chhatusgarh.

Veetor Analysis: Divergence & Curl of Vector ficlds, Line, surface and volume integrals
of Vector fields, Gauss-divergence theorem and Stoke's thcorem of vectors and its
application in electrostatics and magnetostatics. Electrostatics field: Electrostatic Field,
electric flux. Gauss's theorem of electrostatics, Applications of Gauss theorem- Electric
field due to point charge, infinite line of charge, plane charged sheet, charged conductor.

12

Il

Electrostatic potential: Electric potential as line integral of electric field, potential due to
a point charge, Calculation of electric field from potential, Capacitance ol Parallel plate
capacitor, Energy per unit volume in electrostatic field.

Diclectric & Electric Currents: Diclectric medium, Polarisation, Displacement vector,
Gauss's thcorem in diclectrics, Parallel plate capacitor completely filled with dielectric.

Steady current. current density J, non — steady current and Continuity equation, Rise and
decay of current in LR, CR, LCR circuilts.

[ 41

Magnctism: Magnetostatics: Biot-Savart's law and its applications- straight conductor,
circular coil, solenoid carrying current, Divergence and curl of magnetic field. Magnetic
veclor polential, Ampere's circuital law,

Magnetic properties ol materials: Magnetic intensity, magnetic induction, permeability,
magnetic susceptibility, Brief introduggion of dia, para and ferro-magnetic materials.

v

Electromagnetic Induction: Faraday's laws of clectromagnetic induction, Lenz's law, self
and mutual inductance, L of single coil, M of two coils, Energy stored in magnetic field.

Maxwell's equations and Electromagnetic wave propagation: Fquulinn of continuity of

Kevwords:

current, Displacement current, Maxwell's equations, Wave equation in free space.

Vector calculus, Electrostatics, Dielectrics and Electric Current,

R

Magnctism. Clectromagnetic

[
| Induction, Maxwell's Equation and Electromagnetic Wave Peacagation
Signature of Convener - Members (CBqS}.\ \/




PART - A: INTRODUCTION

FOUR YEARS UNDERGRADUATE PROGRAM (2026-20230 )
DEPARTMENT OI' PHYSICS
COURSE CURRICULUM

r am: Bocholor in Sof =
rqgl vm: Bachelor in Science Semester: I Session: 2026-2027
(Diploma/ Degree/ Honors)
|| Course Code ’ PHSC-03T
2 ) o Titla -
|2 | Course Title o Heat and Thermodynamics
3 | Course Type Discipline Specific Course
4| Pre-requisite (if a As per Program
| any)
5 | Course Learning Alter going through the coursc, the student should be able to:

Outcomes (CLO) 0 Demonstrate a deep comprehension of the fundamental principles of
thermodynamigs, including concepts such as energy, entropy and laws of
thermodynamits.

0  Apply the laws of thermodynamics to analyze and solve problems related
with energy transfer, hecat engines, refrigeration system and other
thermodynamic processes.

- 0  Analyze basic aspects of kinetic theory and transport phenomenon in gases.
6 | Credit Value 03 Credits | 1 Credit= 15 Hours for Learning &Observation
7 | Total Marks Maximum Marks: 100 1 Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

TotalNo.of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topies (Couﬁsc contents)

No. of
Period

Iistorical background: A bricl historical background of thermodynamics and statistical
physics in the context of India and Indian culture, Contribution of S. N. Bose in Statistical
mechanics.

Laws of Thermodynamics: Thermodygamic Deseription of system, Zeroth Law of
thermodynamics and temperature. First law and internal energy, conversion of heat into work,
various Thermodynamical Processes, Wark Done during Isothermal and Adiabatic Processes,
Reversible & irreversible processes. Second law of thermodynamics & Entropy, Carnot’s cycle,
Carnot’s theorem, Entropy changes in reversible & irreversible processes, Entropy-temperature

diagrams, Third law of thermodynamics.

12

I1

Thermodynamic Potentials: Internal Energy, Enthalpy, Helmholtz Free Energy and Gibbs
function. Maxwell’s relations & applications, Clausius- Clapeyron Equation, Expression for (Cp
~ Cy). Cp/Cy. TdS equations, Thermodynamic energy equation- change in internal energy of an
ideal and Vander Waal’s gas, Joule-Thompson Effect, Cooling by adiabatic demagnetization.

I

Kinctic Theory of Gases: Maxwellian distribution of speeds in an ideal gas. distribution of
speeds and velocities, experimental verification, distinction between mean, rms and most
probable speed values, Molecular Collision and Mean Free Path.

Transport Phenomena in gases: Viscosity, Conduction and Diffusion, Law of equipartition of
energy.

v

Theory of Radiation: Blackbody radiatiog, Spectral distribution, Concept of Energy Density,
Stefan Boltzmann Law, Newlon’s law of cooling from Stefan Boltzmann’s law. Wien’s
displacement Jaw and Raylcigh-Jeans Law (Only qualitative). Planck’s radiation Law, Deduction
of Wien's distribution law and Rayleigh- Jeans Law from Planck’s law. Experimental

verification of Planck’s radiation law.

Keywords:

N NN AR N

Distribution DT'VC|OCil_it\'\.ISl;l\f10|CCLI!EII' (‘oEisiun_s,. Rgal Gases. Laws oi;rady}{io[

Zeroth and First Law of Thermodynamics, Second Law of Thermodynamics,Entropy,
Thermodynamic Potentials, Maxwell’s Thermodynamic RelationsKinetic Theory of Gases,
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FOUR YEAR UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

[ PART-A: INTRODUCTIORN

Program : Bachelor in Science

(Diploma / Degree/Honors)
I'| Course Code

Semester - [11 Session: 2026-2027
 PHSE-01
Introduction to Statistical Mechanics

l ) Course Title

" | Course Type Discipline Specific Elective

l)rc-rcquisitc (i, any) As per l’rugr:lm |

= —< - - e
Differentiat® belween macrostate and microstate and calculate their

“/

l numbers
> Comprehend the concept of ensembles and its requirement in study of

3 Course Learning. physical phenomenon |
OlllL‘Omes(CL()) # Correlate and compare the classical and quantum statistical distribution is'
laws. :
> Apply concepts of statistical distribution laws for different physical 1‘3
systems. -
6 | Credit Value 4 Credits Credit = 15 Hours -learning & Observation
7 | Total Marks Max. Marks: 100 Min Passing Marks: 40 |

]PART -B: CONTENT OF THE COURSE

Total No.of Teaching—lcarning Periods (01 Hr. per period) — 60 Periods (60 Hours)

{
] ] No. of |
Unit Topics (Course Contents) pzriod

S

[ Maxwellian Distribution of Speeds In An Ideal Gas:

Distribution of speeds and velocity, experimental verification, distinction between
mean, rms and most probable speeds, Doppler broadening of spectral lines, transport
phenomena in gases: molecular collision, collision cross section, estimates of is
molecular diameter and mean free path; transport of mass , momentum and cnergy
and mter-relationship, dependence on temperature and pressure.

Behaviour of Real Gases :deviation from ideal gas equation, the Virial equation,
Andrew’s experiment on CO; gas; critical constants.

[ Macrostate & Microstate
Macrostate, Microstate, Number of accessible microstates and Postulate of equal a
] priori.
Concept of Ensemble: Concept of Gibb's ensemble, postulate of ensemble average, 5 |

Probability. Postulate of Equilibrium and Boltzmann Entropy relation. Phase space,

Phase trajectory, Volume element in phase space, Quantization of phase spacc and

number of accessible microstates for [ree particle in D, free particle in 3D.
- I Ll S -

|
l
l
I
!
l' Micro Canonical, Canonical & yGrand Canonical enscmbles. Thermodynamic
|




Transition to quantum statistics: /1 as a natural constant and its implications, cascs

of particle in ID and IDimensional harmonic oscillator, _
Quantum Statistical Distribution Laws: In-distinguishability of parlicles "_"d, s
consequences, Bosc-Einstein & Fermi Dirac statistics. Compartson of ,"'“’“S“CHI
distribution laws and their physical significance. Canonical Distribution Law:
Boltzmann's Canonical Distribution Law, Boltzmann's Partition l-'unclipn. Proof of
Equipartition Theorem (Law of Lquipartition ol energy) and relation between
Partition function and Thermodynamic potentials.

v

Bose-Einstein Distribution Law and its Applications: Bose-Einstein Statistics:
Heat capacity, Bose Einstein condensation, Radiation as a photon gas, Quantum
Theory of Radiation: Spectral Distribution of Black Body Radialion‘. Planck’s
Quantum Postulates Planck’s LEW of Blackbody Radiation: Deduction of (1)
Wien’s Distribution Law, (2) Raylcigh-Jeans Law, (3) Stefan-Boltzmann Law, (4)
Wien’s Displacement law from Planck’s law

Fermi-Dirac Distribution Law and its Applications: Frce clectrons in a r_ncla'l,
Definition of Fermi encrgy, Determination of Fermi energy at absolute zero, Kinetic

energy of Fermi gas at absolute zero and concept of Density of States, Specific Ileat
of Metals (Density of Orbitals).

15

Keywords

M

A T o - isti Fermi-Dirac
acrostate & Microstate, ensemble, distribution laws, Bose-Einstein Statistics,
Statistics

Name and Signature of Convener & Members of CBoS:




FOUR YEARS UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

[PART —A: INTRODUCTION B | ‘
' Program: Bachelor in Science ~ Semester: 1V Session: 2026-2027

(Diploma/ Degree/ Honaors)

. |
1 Course Code PHSC-04T |
B »itle T AWaus i
| : Coursce 'l‘lllL Waves and Optics
‘ 3 Coursce Type Discipline Specific Course
S TR teltn (3F « , -
r__-f IC| ¢ lé(]lllSllL (.lf any) i As per Program |
5 ourse Learning After going through the course, the student should be able to:
Ou(conlcs (CLO) ”~ AIIOI}'I_C ‘hl.' bchﬂ\v'i('f Uf waves p"opﬂga“"g lhr()ugh diffcre"‘ lTICdiUlnS
and predict how factors such as density, elasticity, and temperature

affect wave propagation.

Yﬂ

constructive and destructive interference, and apply this know
solve problems involving wave superpOSitIOH-

out after passing through narrow openings. ,
Describe the polarization of waves, including linear, cireu

manipulate clectromagnetic waves.

6 Credit Value 03 Credits { 1 Credit= 15 Hours - Learning &Observation

Demonstrate an understanding of interference phenomena, including

» Explain the concept of diffraction and its implications for wavc
propagatidn, including how waves bend around obstacles and spread

elliptical polarization, and apply polarization concepts to analyze and

ledge 1o

lar, and

e T
7 [1 otal Marks Maximum Marks: 100 | Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

TotalNo.of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

]

Unit

Topics (Course contents)

No. of
Period

r 1 Contribution of C. V. Raman: Brief biography of C. V. Raman with his contribution in field of
acoustics and optics.

Waves in Medium: Speed of transverse waves on uniform string, Speed of longitudinal waves
i a fluid, Energy density and cnergy transmission in waves. Group velocity and phase velocity

and relationship between them. Iy

Reflection, refraction and diffraction of sound: Acoustic impedance of a medium, perccntage
reflection & refraction at a boundary, diffraction of sound, principle of a sonar system.

11

11 Interference: Principle of superposition, Division of wavefront and division of amplitude,
Young's Double Slit experiment. Fresnel’s Biprism, Phase change on reflection, Stokes’
wreatment. lnterference in Thin Films: parallel and wedge-shaped films. Fringes of equal
inclination (Haidinger Fringes); Fringes of equal thickness (Fizeau Fringes). Newton's Rings,
measurement of wavelength and refractive index.

Michelson’s Interfcrometer, Formation of fringes, Determination of wavelength, Wavelength
difference.

[II | Diffraction: Fresnel Diffraction; Half-period zones. Zone plate. Fresnel Diffraction pattern of a
straight edge, a slit and a wire using half-period zone analysis. Fraunhofer diffraction; Single slit,
Double slit. Multiple slits & Plane Diffraction Grating, Resolving Power of Grating.

v Polarization: Polarized light and its mathematical representation, Electromagnetic theory of
double refraction, Nicol Prism, Double image prism, Polaroid, Phase retardation plates, Circular
and clliptical polarization. Polarization by double refraction and Huygens's theory, Rotation of
plane of polarization, Biquartz polarimeter.

I

Keywords: Diffraction, Fraunhofer diffraction, Polarization Y p

Longitudinal and transverse wqves, principle of superposition, Haidinger Fr;raes,

Fresnel

F g -l
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FOUR YEAR UNDERGRADUATE PROGRAM (2026-2030)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Program:Bachelor in Science

«| Semester -1V Session: 2026-2027

| (Diploma /Degree/Honors) - —
! | Course Code PHSE-02 o
R Course Title | Mathematical Physics-I o
' | Coursc Type - - ' Disc?lil}_ﬁ_ESpcciﬁc Elcctive B
4 Pre-requisite (ir, any) o As per Program
> Revisc and apply the knowledge of caleulus, vectors, vector calculus.
probability and probability distributions in various cases.
> Tlustrate proficiency in writing and solving Differential equation and
5 Course Learning solving them for a given physical system.
Outcomes(CLO) » Apply and interpret the curvilinear coordinates in problems with
spherical and cylindrical symmetries.
» Use Dirac Delta function for various physical situation, cspecially in
quantum mechanical approaches.
6 | Credit Value 4 Credits \'[ Credit = 15 Hours -learning & Observation
7 | Total Marks Max. Marks: 100 ] Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No. of Teaching—learning Periods(01 Hr. per period) — 60 Periods (60 Hours)

Unit

Topics (Course Contents)

Calculus:

Recapitulation:  Limits, continuity, average and nstantancous quantities,
dilferentiation. Plotting functions, Intuitive ideas of continuous, differentiable, etc.
functions and plotting of curves. Approximation: Taylor and binomial series
(statements only). -

Calculus of functions of morc than onc variable: Partial derivatives, exact and
inexact differentials. Integrating factor, with simple illustration. Constrained
Maximization using Lagrange Muligpliers.

Origin and Evolution of Mathematical concepts in Ancient India: Bhaskaracharya, the
Inventor of Calculus: some examples on calculus

No. of

Period

16

11

First Order and Second Order Differential equations: First Order Differential
Equations and Integrating Factor. Homogeneous Equations with constant cocflicients.
Wronskian and general solution. Statement of existence and Uniqueness Theorem for
Initial Value Problems.Particular Integral.

Orthogonal Curvilinear Coordinates:

Orthogonal Curvilinear Coordinates. Derivation ol Gradient, Divergence, Curl
andLaplacian in Clzn1csian.§gl_lcricul and Cylindrigal Coordigdtc_&_g?n\s. i

Ty BN Gy

16




EETTHI

1l Iutroduction to probability:
Indup)cn.dcm random variables Probability distribution functions; binomial, Gﬂl.lssmn' 15
and Poisson. with examples. Mean aud variance. Dependent events: Gondifinal
Probability. Bayes' Theorem and the idea ol hypothesis testing.
Y% Dirac Delta function and its prop@rics:
" - LY - . - . ~ . ) H 1 i 1 ‘ d

Definition of Dirac deha function. Representation as limit of a Gaussian function an 13
rectangular function. Propertics of Dirac delta function.

Problcins based on dirac-delta function and its application Probabilit
Calculus, Lagrange Multipliers, Homogeneous Equations. Particularfntegral, o )

distnbution, Dcpcndcnt_eyqulg. Dirac delta function

Ry words
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FOUR YEARS -
ARS UNDERGRADUATE PROGRAM  (2026-2030)

DEPARTMENT OF PHYSICS

PART — A: INTROD i - QURSE CURRICULUM -
o — A NI RODUCTION I
Program: Bachelor in o i——— -
N * 12 ICIOI' n Scie . —_— — —
(De ' Science Semester: V Session: 2026-2027
- Lgreu/lluuo,-,)
T T Couree ol ——T—2_ 5 1
1 | Course Code — L TN, (R — |
i —_— ] k- v : -
2 | Course Title T S ALHSC,OSI — ——
S — ] 4 Introduction to Quantum Mechanics
3 | Course Type e — S
I Discipline Specific Course
B | Pre-requisite (if any) ) - i
L__A,___C___lj _ As per Program
5 ourse Learmning A e S
Outedmes (CLC; f_“ ‘hff qu of this course, the students will be able to:
) - ijpl;nn the basic postulates of quantum mechanics .
e 4 EXDEH!IE the concept of the wave packet '
s Desc:nbe the principle of Heisenberg's uncertainty principle and its
_ applications
d Gain knowledge about physical quantities as operators
6 | Credit Value ~__Apply the Schrodinger equation to various quantum systems ]
e _[)_-”_CI"_(IL[S ' 1 Credit = 15 Hours - Learning & Observation
7 | Total Marks | Maxi > ™y g . 40
> | Maximum Marks: 100 l Minimum Pass Marks: 4
PART —B: CONTENT OF THE COURSE
Total No. of Teachi > — .
- 0. of rt.ltlllltg~lc:1rt||11g Periods (01 Hr. per period) — 45 Periods (45 Hours)
nit S
U Topics No. of
Period
. ] p "
o1 Wave-particle duality: 2
| e E, P ¥ R . R .
Ijm;llb of classical mechanics, Theoretical and cxperimental consequences and their explanation
such as black bady radiation, Planck's law, Photoelectric effect, Compton’s effect, Specific heat '
of sohds at low lemperatures, wave-particle duality and demonstration of matter waves, Bohr’s
cowplememar_y principle and correspondence principle, Concept of the wave packet and its
spread with time, Gaussian wave packet, Phase and Group velocity, de-Broglie wavelength
using phase velocity and group velocity.
1 Uncertainty principle: 10
Helsm.\berg uncertainty principle (Uncertainty relations involving Canonical pair of variables).
J: E§pe_r|mcms for the verification of unceriainty principle, mathematical derivation of uncertainty
| principle for the one-dimensional wa®e packet, Applications and consequences of the
| uncertainty principle.
COI Schrodinger equation: 11
! Representation of dynamic variables by operators (operators for the position, momentum,
g energy, angular momentum), Schrodinger’s wave equation, Wave function, Probabilistic
;‘ | interpretation of wave function, Probability current densitics in one dimension, Equation of
. continuity, Normalization of wave [unction, Orthogonality property of wave function,
' Expectation value of dynamical varables, Ehrenfest’s theorem, Postulates of Quantum
] | Mecchanics.
v | Application of Schrodinger wave-equation 12

Solution for free particle, Free particle in a box and density of states, Transmission through |

potential step, Rectangular potential barrier and tunnelling phenomena, Linear harmonic
oscillator with the concept of zero-point energy and panity, Schrodinger equation in spherical
polar co-ordinates, spherical symmetric potential, encrgy states of hydrogen using Schrodinger

equation.

" Keywords:

| principle, Schrodinger equation. p

' Black body radiation, Planck’s, Photoelectric effect. de-Broglie wavelength. Uncertainty

Sign ature of Convener & Members (CBos).’ by
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_PART-A: INTRODUCTION *

Program: Bachelor in Science

FOU

R YEAR UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM L ==

L - e

Scemester -V Session: 2026-2027

—(Degree/Honors)

I | Course Code
. == PHSE-03

2 | Course Title .
L—t = Nuclear Physics

2| Course Type —_———— .

— Discipline Specific Elective
Pre-requisite (ir, any)

S As per Program

~  Describe nuclear constituents and their intrinsic properties. Analyze
binding energy variations with mass number and understand the N/Z
plot.

# Explain and apply nuclear models for clear understanding of stability
of nuclei and nuclear processes.Differentiate alpha, beta, and gamma

& decay and (n{erpret energy spectra. '

> R ion

: Course Learning. Apply ctonsuvanon laws to compute Q-values, and ana[yz? react 0.
: Outcomes (CLO) mcchamsnLEpruin significance of scaltering and reaction cross
section,

N ~ . seoribe

# Calculate and compare nuclear fission and fusion energy.Describe
nuclear detectors and partcle accelerators.

=~ - g . ) .

# Gain insights into culting-cdge research, accelerator technology, and
mterdisciplinary applications and apprchend the role of accelerators in
advancing scientific knowledge and contributing lo societal well-
being.

| 6 | Credit Value 4 Credits | Credit = [5 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 l Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No. of'l‘caching-lc:lrning Leriods (01 Hr. per period) — 60 Periods (60 Hours)

Unit

: No. of
Topics (Course Contents) pgriod

General Properties of Nuclei: Constituents of nucleus and their Intrinsic
properties, quantitative facts about mass, radii, charge density (matter density),
binding energy, average binding energy and its variation with mass number, main 15
features of binding energy versus mass number curve, N/A plot, angular
momentum, parity, magnetic moment, electric moments.

It

Nuclear Models: Liquid drop model approach, semi empirical mass formula and,
significance of its various terms, condition of nuclear stability, two nucleon
scparation energies, [Fermi gas model, evidence for nuclear shell structure. nuclear

magic numbers, basic assumption ol shell model, concept of mean [ield.




| Nuclear deca
Gelger-Nune)
bety decay

\-}“]lha!. beta, pamima lll:vtcly‘ energy '.mfturﬂl,'
gration CNETRyY . quantum theory of alpha decay, types o
Yospectrum, Paylys
Lokinematics of reacy
Concept of Compound
scallerning (Rutherfarg

Y and Ih-aclium:
law, disinge
nd enery

. cactyms,
prediction of neutring | ypes of K

) - BCON CTOSS
Conservation Law ons. OQ-value, reaction rate. reac

seetion,

50 q ‘.ll ' 'l
[ 4 ¢ . racty i, . J‘l iy
: Irect ]lt’mlhjll‘ re nance re i
wCal l'l"g ,, !

Nuclear [ €rEy Reactions:

Nuclear fusion,
energy, Fusion g
ol nuclea €nergy in tota| ¢nerg
i

—_— )

v Nuclear [)e(

) - leased,
Nuclear Fission, Calculation of cnergy re

) ‘ ™ ind fusion
l‘.llc!gy released in Fusion, ( ompanson ol Fission
§ source of s

1
|
i
|
!

: ibution
lar Energy, Nuclear reactors in India, Contribu
Y requirement

:
article Accelerators: Interaction of charge _pamclc ,

Ors: estimation of electric ficld. mobility of pamdc'::l' [ ;
10nization chamber gng GM Counter. Basic principle of Scintillation, Df:lv;-cl:[r;;,mlr
construction of Photo-multiplier tube (PMT), Semiconductor Detectors. Acc

inear |
- . : . ] celerator, Li |,
facility available in Indij, Van-de Graaff generator, Pelletron ac
accelerator, Cyclotron accelerator

]

cctor and p
through Matter, Gas detect

Nuclear Accele

. Facility,
Fators in India: RRCAT, VECC. BARC TIFR Pelletron Fac
e working

» evolution and contribution.

-——*_J_—‘-____H——-___—-—_—_
| Properties of Nucleus, N
Keywords

= . ' detectors and i
uclear forces, Nuclear Models, Decay reaction, J
|_accelerators

|
1
¥
L]
¥
8
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FOUR YEA
i UNS =RGRADUATE PROGRAM (2026-2030)
EPARTMENT OF PHYSICS

ogram : Bachelor in Science
e

I

/, N | { } T
| P Degree/Hanars Semcstcr - VI Sesstion: 2026 e0e
} Coursc COde
i - PHSE-04 T
f e Title s ]
[ Cours Numcrical Methods and C Programming
T Course Type | T i
5 = Discipline Specific Elective — |
i{« Pl_c_rcqulSllC(lr..'my)j I A~
i i a As per Progranm
/ 5
L Atthe end of

this course. (he students will be able to: y
"“}‘Ulwcrgcncc of solutions (o numerical mc.lhodS-
Course Learning, of Gaussian elimination. pivoting, and iterative met

| | linear sy
! \ ar systems .
2 1es(CLO > : 4 . ) ration
| Duteomes ! J 7 se interpolation methods, Perform numerical differentiation and integ
-~
T~

nderstand the

! ' Z Analyse
‘ lve
i [](’KJS (0 S0

| Principles

us .
5Ing Newton-Cotes formulac

S i . . the
Explain (e roles of compilers, interpreters, and operating systems. Leag S
| < Val basics of € rogramming -
()% ‘ig@edir =15 Hours -learning & Observalion
— [TotalMarks | Max. Mars . 100 [ Min Passing Marks:40
k”':f—_— i
lPART -B: CONTENT OF‘“HE COURSE
\ Total No. of Tc“‘:hi"g“lcm'“i"giwi;c;iac‘ls‘(l}-li—llﬁr."p—c;f,criod) _ 45 Periods (45 Hours) -
' ' i No. o
| Unit | Topices (Course contents) Period

i1 Methods for determination of zeroes of linear and nonlincar algebraic equations and
! transcendental equations, convergence of solutions. Solution of simultaneous linear

| equations, Gaussian climination,
| differences. interpolation with equ
' polynomual least squares ang
integration, Newton-Cotes formul

| Pivoting, iterative method, matrix inversion, Fl_mlc 13
l a”)" spaced and unecvenly spaced points, curve fitting.
| cubic  spline fittng. Numerical differentiation and
| : ac, error estumates, Gauss method.
11| Numerical solution of ordinary diffcrential equations, Euler and Runga-Kutta methods,
‘ Solution of related problems, Predictor-corrector method, Solution of related problems, 10
| | Elementary idea§ UfSL’IM%ential equations
[1l | Problem analysis and solving scheme. Computational procedure, programming outling,
| flow chart. Branching and looping writing. Character set, conslants, (numeric string)
1 variables (numeric string) rules for arithmetjc expressions and hierarchy of operators,
rational expressions. logical expressions, and operators. library functions. Identifiers,
iqualiﬁers. define statements, value Initialized variables, operators, and expressions.
| Operator precedence and associativity. scanf with specificr, search sct arrangements and
suppression Character. format specifier for scanf. Control structure, if statement, if else
3 stalement, multiway decision. compound statement.
IV | Loops: for loop, while loop, do while loop. break statement, compound statement continue
| statement, g0 1o statement, Function - function main. function accepting more than onc
! {parameler, user defined and library function concept associatively with functions, function 12
, | parameter, return value, recursion comparison. Arrays, strings, multidimensional array, array
of strings function in string )
[Iranscendental - equations,  Ordinary differential equations, Numerical integration, Numericali
differentiation, Flow charts, C - Statement.
Signature of Convener & Members (CBoS)-
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L T TR —" ——a SRS

GRA DUATE PROGRAM (2026-2030)

. & “PHYSICS
COURsy, & PHYSICS

—2URSE Cygy _——
SART - A INTRODUCTION SCULUM e

Program: Bachelor iy Seroe—— — 6—';’6—2;
ificate/ Dipl SIS Semester: 1/ I/ V Gession”202
(Ccrnﬁullc. iploma/ Depre

e/ Ilunurn) —

e ¢ =
T Course Cod BT TTTVLN T
1€ —Tirle —————_ PHVAC-0I ___—
— I " = —_———————— .
2 Cou Type \\\ll_‘_"”“’“hh' Energy and Energy Harvesting . ——
A ourse L_\ B TS T T T e
) Cc e eite (ifany) Value Addition Course ]
- [ Pre-redt _ As per Program B
— | H >
Ao arse Learmning Objective o —— . :newable
5| co es (CLO) ene ['the course s 1o impart students; the knowledge ofire
Qutcome: CTEY and they are expected to learn about:
> Ene T ) . '
\ 1- €TBY Crisis at national and international scenario.
» l
. /it-H?Wnblc Sources of energy and their importance.
g vailability of rencwable energy resources in India.

Knowledg&abou energy harvesting technology.

B = C.rcdits I Credit=15 Hours- Learning & Obscrvation . o
TLI‘M 2 Maximum Marics: 30 [ Minimum P.'_Sjﬂf'_':]_‘f_}_?————‘

6‘ “Credit Value

' OURSE =
L — Total No. of Teachmg—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)
/ﬁr Topics m
Period
i Fossil fucls and Alternate Sources of energy: Fossil fucls and nuclear 07
energy, their limitation, need of renewable energy, non-conventional energy
sources. Limitations of non-conventional encrgy resources. LEnvironmental
aspect of energy, World cnergy status, Energy scenario in India.
Geo thermal Energy: Geothermal Resources, Geo thermal Technologies. |
1 Solar energy: Solar energy, its importance, storage of solar cnergy, solar .

pond, non-convective solar pond, applications of solar pond and solar energy,
solar water heater, flat plate c.ollcclor, solar distillation, solar cooker, solar
green houses, solar cell, absorption air conditioning. Need and characteristics
of photovoliaic (PV) systems, sun tracking systems.

Hydro Energy: Hydro power resources, hydro power technologics.
environmental impact of hydro power sources.

11 Biomass cnergy: Biomass resources, Biomass conversion technology, biogas 08
generation, factors affecting bio-digestion, working of biogas plant (with block
diagram), biogas from plant wasle, biomass energy programme in India,
Biodiesel production from non-edible oil seeds.
Ocean  Energy: Ocean Energy Potential against
Characteristics and Statistics, Wave Energy Devices.

v Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and 07
different electrical machines in wind turbines. grid interconnection topologies.
Piczoclectric Energy harvesting: Introduction, Physics and characteristics of
piezoelectric elfect, piezoelectgic materials, Piezoelectric Energy harvesting
applicalions.

Fossil fucl, Renewable energy sources, Solar cnergy, Biomass energy. Electromagnetic

Wind and Solar, Wave

Keywords:

Energy Harvesting, Piezoclectric Energy harvesting.
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/];'rog"am: Bachelor jn Science
(H. onors/Honors with Research)

UATE p .
P OGRAM  (2026-2030)

. I
; Course Title PHSC-07
/’-—_-——__‘—— —
/‘ Course Type by Classical Mechanics
T e e T
/.1/ pre-requisite (il any) Discipline Specific Course
5 | Course Learning AUthe end o As per Program .
. oy —
Outcomes (CLO) > The ideas an:jrse' the students will be able to:
> Explain Newlo?.nccms n classical physics
> Gain knowledge :rt]) Mechanics, Lagrangian, and IHamiltonian formulation
: N ?alllering phenomc::l central force problems and its application in '
=Xplain small oscillqj
Credit Valuc T Gt physica oo T = epplibaiarss Apply mecHiinic o+
15 1 1 Credit |

3\ ~| =)

Tt |

ni

Course Code

Sl—
Total Marks

L_'________—__‘__
RT - B: CONTENT OF THE COURsE

= 15 Hours for Learning & Observation

aximum M .
arks: 100 Minimum Pass Marks: 40

Total No. of Tc“‘:hi“g‘lml‘ﬂing Periods (01 Hr. per period)

Topics

Krel'iminnrics of classical mechanics
eview of Newtoni P _
Principle of virtual \a,le.‘cgl;::;?l‘ii‘:jn‘ser"_ﬂ.l'on laws; Const_r;}ims and their clas‘:iﬁlcul‘mn;
Lagrangian and the Euler-Lq b coo:dlpates angi velocmes,'D’ Alembert’s prmcup_le.
formulation, Hamilton’s rin‘g l”gcc(luatmns’. Simple  applications of Lagrangian
Legendre transformations m[fd l-(l::xp c[ Lt:‘gmngc.s SqHpaon from Hamilton's p.n"C'ple“
Hamilton’s principle; The prin ,"I“ ton’s equation of motion; Hamilton’s equation from
formulation: Conserv,ation ll[:e ciple of |_casl act_lon simple applications of Hamiltonian
: orems, cyclic coordinates and symmetry properties

60 Periods (60 Hours)

]

_—‘________-—-—-'4
Session: 2026-2027

]
No. of

Period
15

Canonical transformations and relativistic mechanics

Sanomcal.lralnsfom.\ations; Poisson’s Bracket, equation of motion and Conservation
reorems in (he Poisson Bracket formulation; Hamilton Jacobi (HJ) theory; Iarmonic
oscillator as an example of HJ method

Four vectors; Four velocity and acceleration; Lorentz Covariant form of equation of
mation.

Central forces

Two-body central force problems and theis reduction to the equivalent one-body problem,
The equations of motion and first integrals; one-dimensional problems and classilication
of orbits: The differential equation of the orbit, Closure and stability of orbits; Kepler’s
laws and planetary motion; Scattering in central force; Rutherford’s scaltering

v

Rigid body aad Periodic motion

Euler’s angles, Euler’s theorem on the motion of a rigid body; The Coriolis force, The
Euler cquations of motion of rigid bodics: Small oscillations; normal modes; Formulation
of the problem of small oscillations; Vibraling string; normal vibrations; dispersion;
Coupled vibrating systems, (ree vibration of a linear triatomic molecule.

i

| Keywords:

Newtonian Mechanics, Lagrangian formulation, Hamiltonian formulation,

Signature of Convener & Members (CBas):
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FOUR YEAR UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

"PART-A: INTRODUCTION
; Program : Bachelor in Science Semester - VII Session: 2026-2027
_(Honors/Honors with Research) N
I | Course Code PHSE- 05
2 f Course Title Mathcmatical Physics -1 L _
— l

1 1

- Course Type Discipline Specific Elective

N |
| 4 | Pre-requisite f, any) As per Program -
I > Apply Fourier analysis of periodic functions in physical problems such as |

vibrating strings etc.

|

I

!

i
'J * » Solve the beta, gamma and the error functions and their applications 1n
!

= Course Learning. doing integrations.
3 . , ; imati ith examples
Outcomes (CLO) »  Relate basic theory of errors, their analysis, and estimation with examp

of simple experiments in Physics. .
» Solve partial differential equations with the examples of important partial

|
differential equations in Physics

rj)___‘ Credit Value 4 Credits |  Credit = 15 Hours - learning & Observation |
7 Total Marks Max. Marks: ¥ 100 I Min Passing Marks: 40 -

PART -B: CONTENT OF THE COURSE
Total No. of Teaching-learning Periods (01 Hr. per period) - 60 Periods (60 IMours)

oty ! ] No. Of-i
| Un Topics (Course contents) Period|

T C_alf:ulus of functions of more than one variable: Partial derivatives, exact and incxact I
} ot . . . . B i . . 1
5 differentials. Integrating factor, with simple illustration. Constrained Maximization using :
i

-

Lagrange Multiplicrs. >

Partial Differential Equations: Solutions to partial differential equations, using scparation of

't « - n ’ N . . . . -
| \.m.ll:nles. Lap.)lnces Equation in problems of rectangular, cylindrical and spherical symmetry
l"’]rfFoun'c.t Series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet |
, Conditions (Statement only). Expansion of periodic functions in a scrics of sine and cosine |
!

e ———

functions and determination of Fourier coefficients. Complex representation of Fourier senes
I Expansaon of functions with arbitrary period. Expansion of non-periodic functions over an
- guc_rval. Even and odd functions and their Fourier expansions. Application. Summing of Infinite
[ erics

|
(11 | Frobenius Method and Special Functionsy-Singular Points of Second Order Linear Differential ‘ ’
|

Equations and their importance. Frobenius method and its applications to differential equations. )
; Legendre. Bessel, Hermite & Laguerre Differential Equations. Properties of Legendre _
Polynomials: Rodrigues Formula, Orthogonality. Simple recurrence relations.

Some Special Integrals: Beta and Gamma Functions and Relation between them. Expression of
[ Integrals in terms of Gamma Functions_Frror Function (Probability Integral).

| Int f Gamma Func J
i
|
1]

— . P . i ~ . . -
1Y Complex Analysis: Briel Revision of Complex Numbers and their Graphical Representation.
Euler's formula, De Moivre's theorem, Roots of Complex Numbers. Functions of Complex

|
| Vanables. Analyticity and Cauchy-Riemann Conditions. Examples of analytic functions. Singular ii
| functions: poles and branch points, order of singularity, branch cuts. Integration of a function of a ’
| complex variable. Cauchy’s Inequality. Cauchy’s Integral formula ) [ i

p Calculus, Partial denvatives, Differential equations, Periodic function, Singular point Beta and Gamma
i 5 . - v
Keywor }ft_mcu_«Ln._LOlei\ number, Complex variables.

Eﬂtum of Convener & Members (CBaS) \
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FOUR YEAR UNDERGRADUATE PROGRAM (2026-2030)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM -

[ PART-A: INTRODUCTION

e
Program : Bachelor n Scien
(Honors/Honors with

Research Semester - V11

Session: 2026-2027 |

Course Codc PHSE- 06

Classical Electrodynamics & Electromagnetic Theory

Course Title B
Discipline Specific Eleclive

6
7

,—-i‘"_'_

I

PART -

[
Unit Topics (Course Contents)

ower i ) . ia, e
radiated by an accelcrated charge- Larmor’s formula and its relativistic gencralization

Lo . . . . . .
Waxwell Lquations,scalar and vector potentials, Lienard-Wiechert potential, EM ave
Repwords D’o!arizalfau, Debye Shielding phenomena, magnetohydrodynamics

Course TypP¢

pre-requisite (if.any) As per Program

Course Learning.
Outcomes (CLO)

Superposition of different waves.

behavior

;‘ Salculate the reflection and transmission of waves at the meda interface.
nderstand the aspects related to Polarized lights and its generation as the

» Understanding the plasma state, the concept of Debye screening, and collective

Credit Value 4 Credits Credit = 15 Hours - learning & Observation

Total Marks Max. Marks: 100

[ Min Passing Marks: 40

B: CONTENT OF THE COURSE

Total No. of Teaching-lcarning Periods (01 Iy, per period) — 60 Periods (60 Hours)

No. of

M"M.VC" I_Equauons; Review of Maxwell's equations. Vector and Scalar Potentials. Maxwell's
CQ‘{‘"’“‘?”S tnterms of scalar and vector potentials. Concept of Gauge. Gauge Transformations:
Lorentz _and C?UIO'"!’ Gauge; four-vectors, mathematical properties of space-time in special
:'cl:[atlwn)él m‘fl"”‘ representation of Lorentz transformation; Poynting Theorem and Poynting
R;Zi(:l:ionc‘;:'0“1"13"_"3“‘3 (EM) Energy Density and Momentum Density. Radiation Pressure.

Y moving charges: Lienard-Wicchert potential and fields for a point charge; total

Period

15

EM ‘Y‘Wc Propagation in Unbounded : Transverse nature of plane EM waves, relractive index
and diclectric constant, wave impedance.  Propagation through conducting media, skin
depth.Propagation of E.M. Waves in Anisofropic Diclectrics. .

EM \Vaw:t in Bounded Media: Boundary*Conditions at Interface between two Media.Reflection
& Refraction of plane waves at plane interface between two dielectric media-Laws of Reflection&
Refraction. Brewster's law. Total internal reflection, Metallic reflection (normal [ncidence)

15

Polarization of Electromagnetic Waves: Description of Linear, Circular and Elliptical
Polarization. Double Refraction. Polarization by Double Refraction. Nicol Prism. Ordinary &
extra — ordinary refractive indices. Phasc Retardation Plates: Quarter-Wave and Half-Wave Plates.
Babinet Compensator and its Uses. Optical Rotation. Fresnel’s Theory of optical rotation. Specific
rotation. Laurent’s half-shadepolarimeter

15

Plasma: Definition, Debye Shielding phenomena and criteria for plasma, motion of charged
particles in electromagnetic ficld, Uniform E and B fields, electric field drift, non-uniform
magneto-static field, Gradient B drift, parallel acceleration and magnetic mirror effect, Elementary
concepts of plasma kinctic theory, the Boltzmann equation, the basic plasma phenomena, plasma
oscillations; Fundamental equations of magneto - hydrodynamics (MHDY); Plasma confinement
schemes

15

propagation,

Signature
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FOUR YEAR UNDERGRADUATE PROGRAM (2026-2030)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

1| Course Code

1 | Course Title
5| Course Type
1 | pre-requisite (it any)

Course Lea rning.
Outcomes (CLO)

Program : Bachelor in Seience Semester - VII Session: 2026-2027
(Honors/Honors with Research

PHSE-07T
DIGITAL ELECTRONICS
Discipline Specific Elective

-

e

i As per Program
» Understand basics of logic gates, Boolcan algebra, and simplifying complex
Boolean functions.
* Learn about combinational circuits, logic families. and digital ICs.
> Understand the working of Mlip-flops and thus memory .
> Capable 1o know the various sequential circuits an Ads & DAs

Credit Value

3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks

PART -B: CONTENT OF THE COURSE

onit|

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Max. Marks: 100 | Min Passing Marks: 40

Topics (Course contents) Tff;féf

—1 | Number system: Decj i
I u ) Y ; : Decimal, Binary, Octal and Hexadecimal Number System with mutual conversion,
Mat ematics f“_‘mber Systems (addition, subtraction, multiplication and division), 1's and 2’s
compliments, addition and subtraction using s and 2's compliments.
B'"_‘""y Codes: Bln‘?ry Coded Decimal (BUD), its addition and subtraction, Excess -3 code, its | 12
addllnon and subl_r:fct:on, Gray code, binary to gray code and gray code to binary code conversion.
Logic gates: Positive and negative logic, Basic gates, Universal building block. Basic laws of Boolean
Algebra, De-Morgan’s Theorem

Scven Segment)

Tl Sim[.:liﬁ'cnlion of Boolean Functions: Simplification of Boolean functions through Boolean laws,
Realization through logic gates, Minterms and Maxterms, Two, Three and Four variable Karnough

Map (K-Map), and minimization of SOP and POS expressions. '
Combinational Logic Circuits: Half-adder, Full-adder, Binary serial and parallel adders, Half
Subtractor, Full Subtractor. Multiplexers (2:1, 4:1 and 16:1), Demultiplexer (1:2, 1:4 and 1:16),
Encoders (Octal to Binary cncoder, Decimal to BCD), Binary decoders BCD to Decimal, BCD to

[1I | Digital logic Families: Introduction, Basic concepts of RTL, DTL, TTL. ECL and CMOS logic
families and their characteristics (Fan-in, Fan-out, Supply voltage range, Power dissipation, Input/
Output logic levels, Noise margin, Speed of operation) 7 '
Flip-flop and timing diagram: RS flip-flop, R-S flip-flop using NOR gate, RS flip-flop using NAND H
gate, Clocked RS flip-flop, D- latch flip-flop, Flip-flop with Preset and Clearinputs, JK *flip-flop,

_Positive and negative edge triggered flop-flops., JK Master Slave flip-flop

v | Scquential Circuits: Counters: Synchronous and Asynchronous counters: Binary ripple counter, up
counter, down counter, up-down counter and ring counter with their time diagrams.
Registers: Shift Register, PIPO, SIPO, PISO, SISO and Bi-directional shift Register, Application of |.
shift register (Serial Adder, Sequence generator)
Digital to analog converter and Analog to Digital converters: D/A converters using binary weighted
resistor network and R-2R ladder Network; Counter type A/D converter, applications of DACs and

11

f ADCs

Keywords |
]

Number System, Logic gates, Codes, Digital Logic Families, Flip l"lops} Registers, counters \

rtal
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FOUR YEAR UNDERGRADUATE PROGRAM(2026-2030)
DEPARTMENT OF PHYSICS
CoOURSE CURRICULUM

PART-A: INTRODUCTION

3 | Pre-requisite (if, any)

L_’_wf'reaching—lcarning Periods (01 Hr. per period) - 45 Periods (45 Hours)

; No. of
Topies (Course Contents) P:ri::d

Kevwordy

Signature of Convener & Members (CBoS) : \‘\

Program : Bachelor in Science Semester -VII Session: 2026-2027
Honors/Honors with Researcl)

I"| Course Code : PHSE- 08 T

2 | Course Title Operational Amplifier & Its Applications

3 | Course Type¢ Discipline Specific Elective

As per Program

After completion of the course students will be able to -~
»  The Idea and concepts of differential amplifier
> Basic concepts of Ideal operational amplifier and Practical operational

|

. | Course Learning. amplifier with its electrical parameters

? | Outcomes (CLO) > Gai ; i [ :
Jain the knowledge of op-amp with feedback and its effect on different
Paramcters

> Understand the concept of various oscillators and their applications
: » Know the uses of Timer circuits and their applications
6 | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: .. 100 ] Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Unit r

T : , —
1 i Dll'l'crrcnna_l amphﬁgr: Bas_lc idea of direct coupled amplifier and its drawbacks, Circuit
Co"r'gUfm!O"S of Dll.Tcrcnual amplifier, need for dual power supply, Basics of different
conligurations, dual input-balanced output differential amplifier, Its DC analysis and AC

analyfms. [r?vcr_lmg and Non-Inverting inputs, CMRR, need for constant current bias level
|_transistor circuit Level translator

I IOpcrnnonal Amplifier: Introduction, Block diagram, Functions of each block. Electrical
parameters, Ideal op-amp, it’s characteristics and equivalent circuit. Open-loop
conﬁg_ur:mons: Differential, Inverting and Non-inverting amplifiers, Op-Amp with
negative feedback: Block diagrams of feedback configurations, Voltage scries fecdback and
its effect on Input resistance, Output resistance, Bandwidth, Total output offset voltage.

effect on Input resistance, Qutput resistance, Bandwidth, Total output offset voltage

|

P

l

|

| , A : .
| Voltage follower, Voltage shunt feedback, [nverting input terminal at virtual ground, its
r‘

| Practical Op-Amp: Input offsct voltag¥ Input bias current, Input offset current. Total Sutput
' offset voltage, Thermal drift. Error voltage, Common mode configuration and CMMR,

j [,inca.r Applications: Summing, Scaling and Averaging amplifiers, Basics of Instrumentation
amplifier, Instrumentation amplifier using Transducer bridge, Its uses, Voltage to current
converter, Theory of Integrator and Differentiator

v Active Filters Using Op—Amp: Idea of active filters and their classification, First order and
Second order low-pass Butterworth filter
- Op-Amp Oscillators: Oscillator block diagram and condition for sustained oscillations, Phase
- Shift oscillator, Wien Bridge oscillator and calculation for their frequency of oscillations
Square-wave generator, Triangular wave generator.
' The 555 Timer: Block diagram of 555, The 555 as a Monostable Multivibrator, Its use as

=) P

'__puis;c stretcher, SSS_E_LSt:xh_I_c Multivibrator, Its use¢ as Square-wave oscillator

Differential Amplifier, Operational Amplifier, Configuration, Feedback, Practical op-amp, Integrator, B

differentiatar, Filters, Oscillators. | y
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FOUR YEARS UNDERGRADUATE PROGRAM (2026-2030)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

~-

PART — A: INTRODUCTION

Semester: VIII Session: 2026-2027

Program: Bachclor in Scicnce
(Honors/ Honors with Research)

PHSC-08

Quantum Mechanics

Course Code

Course Title

Course Type
Pre-requisite (if any)

Discipline Specific Course

As per Program

S

Course Learning Atthe end of this course, the students will be able to:

Qutcomes (CLO) > EXPIOrC_ uncertainty relations and states with minimum

. uncertainty. Learn and apply commutation relationships

- Mﬂ_Sler matrix representation of operators and solve the harmonic
oscillator, Comprehend angular  momentum in  quantum

R mechanics.

#  Expldre spin angular momentum and Pauli's matrices. Master the

N conce!)t of Clebsch- Gordon coefficients.

z A“ﬂl)f_tc central force problems and spherically symmelric
potentials in 3D. Explore parity, squarc-well potentials, and

o hxdrogen atom solutions
4 Credits 1 Credit = 15 Hours- Learning & Observation

Total i
otal Marks Maximum Marks: 100 Minimum Pass Marks: 40 .
PART — B: CONTENT OF THE COURSE

Total No. ; : -
Al No of Teaching-learning Periods (01 Hr. per period) — 60 Period (60 Hours)
Unit Topics No. of

Period

Super positio inci : —
I cor?lplel:eness "m?(;'"‘:'l"le:lslﬂl.e with minimum uncertainty product, commutation relationship, 15
normalization of eigen functions, Dirac-delta function,Bra& Ket notation
0] /

Credit Value

/

mail’l.\' [eplesenla[lon Of an o X T m “‘ i I is Solu U“by matr me hOd
. . PEIEKO 3 ha onic OSCl“aIO an.d i i ix
{ A~

Angular momentum | - : -

g ' um In quantum mecharlics, matrix representation of angular momentum 15

commutation relationships of orbital angular moment i i i :

and L, Spin ansehs . lar n ntum, eigen values and eigen functions of [2

conmmuz;atiolljl relati%nshr' n;)Omle:,‘]wm: basic ntroduction, Total angular momentum and its

! . Ip, Fauli's spin matrices, addition of angular momentum, Clebsch-Gordon

coefficients. Applied problem based on momentum and positions.

M Cenzr_al force_ problem, s_pherically Symmetric potentials in three dimensions, separation of wave 15

equaglon, parity, three-dimensional square-well potential and energy levels, the hydrogen a:tom'

solution of the radial equation, energy levels and stationery state wave functions, discussion of

bound states, degeneracy.

IV | Time- independent perturbation theory, non-degenerate case, first order and second perturbations 15

with the example of an oscillator, degenerate cases, removal of degeneracy in second order

Zeeman effect without electron spin, first-order Stark effect in hydrogen, perturbed energy levels

correct cigen function, occurrence of permanent electric dipole moments.

P Uncertainty principle, normalization of wavefunction, angular momentum spherically symmelric
- ‘ potential, Time independent perturbation theory, Zeeman effect

Signature of Copvener & Members (CBoS) :
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FOUR YEAR UNDERGRADUATE PROGRAM(2026-2030)
DEPARTMENT OFPHYSICS
CouRsE CURRICULUM

| PART-A: INTRODUCTION :
Program: Bachelor in Scicnce Semester - VIII | Session: 2026-2027 J
(Honors/Honors with Research)

R Course Code ; PHSE- 09 T
2 | Course T—'CF Solid State Physics

IE “CourseType | Discipline Specific Elective

——— As per Program
By course end, students will master:
> éTcrgy band concept in solids, including energy gap analysis.

4 = 1 1 1 - - > N
Course Learning. > 1 (?;-h luncl‘lon. K.romg-l)enny mode.l ﬂpp'lCilll[()r.[ for' electron description.
Outcomes (CLO) Hall effect in semiconductors, Fermi-Dirac distribution lemperature

Impact, and free electron gas behavior in 3D.

~One  schemesg exploration, Fermi  surface construction, and
undcrslandmg ol ncarly frce electrons, holes, and open orbils.

'——‘ — . . .
| Pre-requisite (if, any)
i R S

.

p | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
2 | Total Marks Max. Marks: 100

[ Min Passing Marks: 40

X Marks:
m,—r -B: CONTENT OF THE COURSE

Total No. ochaching—lcarning P

eriods (01 Hr. per period) - 45 Periods (45 Hours)

: - No. of

- Topics (Course contents) Period

;'"_l" Electrical Propertics of solid |
Free electr : i i i i 7 |

‘ Ztﬁsi[ - ;r—\“mlocli:el, Splutmn ofl one-dimensional Schrodinger equation in a constant potential; !

| Jensity ates; Fermi encrgy, Energy bands and origin of energy gap and its magnitude, Bloch |

function, Kromg~Pcnny modcl, Way A
|

¢ equation of electron in perio ic potential, crysial moment of 11
an electron, Hal| effecq periodic p » crystal m
Magnetic propertics of solids

; |_Dia, para and ferromagnetism: Lan 2evin's theory of dia and paramagnetism, Curie-Weiss law
~11 | Effect of temper

. aturc on FTD .distribution, free clectron gas in three dimensions. Different zonc
1 schemes, reduced and_ periodic “ones, construction of Fermi surfaces, nearly free electrons,
‘ electron, hole, open c?xb:ts‘ Calculation of gnergy bands, Tight binding, Wigner-Scitz, cohesive 11
encrgy, pseudo po_tcn_nal methods. Experimefital methods in Fermi surface studies, quantization of
orbits in a ma netic field, de Haas van Alphen Effect, External orbits, Fermi surface of copper
;/lﬁ_T[,amCC_ dynamics in monoatomic and diatomic lattice: two atoms per primitive basis, optical and
| acoustic modes, quantization of clastic waves, phonon momentum, inclastic neutron scattering by
phonons, Anharmonic crystal interactions-thermal expansion, thermal conductivity, thermal
resistivity of phonon gas, umklapp processes, imperfections
mpcrconductiviq'
Experimental survey: occurrence of superconductivity, Destruction of superconductivity by
magnetic field, Meissner effect, heat capacily, energy gap, MW, and [R properties, isotope effect.
| Theoretical survey: thermodynamics of superconducling transition, London equation, Coherence
j [ength, Coaper pairing due to phoqons, BCS theory of superconductivity, BCS ground state, flux | 12
| quantization of superconducting ring. duration of persistent currents, Type [l superconductors ;
' Vortex states, estimation of Hel and He2, single particle and Josephson superconductor tunncling, |
DC/AC Josephson effect, Macroscopic quantum interference. High-temperature superconductors, |
| critical fields and currents i 1
' [Free electron model, Kronig Penny Model, Hall effect, Zone schemes, Sermi surfaces, optical and acoustic
ool | odes, Superconductivity, BCS theory

11

|
|
[
I
{

]

|
'\
.
%
|

T
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FOUR YEAR

UNDERGRADUATE PROGRAM(2026-2030)
DEPARTMENT OF PHYSICS
CouRSE CURRICULUM

| PART-A: INTROD!

' Program:Bachelor in

Science |
- ; - VIII
(,lannr\/’lﬁ”f”ﬁr’l‘_‘ir”—,MLTM -SQIHCSICI‘

| 1| Course Code e
- e -

' ?-—' ('nurs_c:_ll'li__,- ] Atomic and Molecular Physics

)t T(_:;;rse T”lt_————_\____*;_ﬁ_ Discipline Specific Elective

| —
] | p,.c_,-cqmsnc (if, any)

e

_ | Course Learning.
> | Outcomes (CLO)

|
0 , Credit Value

7 | Total Marks
PART -B:

e | )"4 [Ex Ior-c more about scientific contribution of Sir C V Raman
»—&QEQEL Credit = 15 Hours - learning & Observation

ICTION

Session: 2026-2027

PHSE- 10

As per Program

; k’;‘;:a“‘ Vector atom model and use it for analyzing hydrogen spectra.

> Ex Y€ various spectra and check for possibility of a given transition
Xplain and Apply Raman's effect and spectroscopy for various

- application.

* Appreciate the extraordinary characteristic of lasers and differentiate it
from an ordinary light.

CONTENT
Total No. e —~ -
of Teaching—leay ning Periods (01 Hr. per period) — 60 Periods (60 Hours)

Max. Marks: 100
OF THE COURSE

| Min Passing Marks: 40

No. of

Topics (Course contents) Period

.

Veclor

h: i:;é:;g; m;edue;t .quamum num'bcrs associated with veclor atom model, Spectra

SGneening CO;}Sla:1ls lrm-] ' zlmd ‘alkall atoms spectral terms, doublet fine structure,

irislet f . lor a ka!l spectra for s, p, d and f stales, selection rules, singlet,
e structure in alkalinc carth spectra, L-S and J-J coupling

15

Different t -

C[tlantizmio,)],pisf Obechlra, Dl\sgrcte set of electronic energies of molccules,

Transition rule fw rational energies, determination of inter-nuclear distance,
S lor vibration and electronic vibration spectra. Pure rotational and

rotation vibrati - e .
tbration spectra, Quantization of States Dissociation limit for the ground

and ot ; o -
S pf:clrl;er clectronic states, wansition rules for pure rotation and electronic- rotation

15

I11

Ramap effect, Stokes and anti-Stokes lines, complimentary character of Raman
and 'mfrared Spectra, experimental arrangements for Raman spectroscopy.
AppllcaFlon of Raman Spectroscopy, Resonance Spectroscopy, X-Rays
Production of X-rays, X-ray spectra, Mosley’s law, X-Ray Spectroscopy, ‘

15

v

Atom Radiation int_eractions: Semi-classical description of radiation. Absorption,
spontaneous and st.:mulated emissions, Einstein's A and B coefficients, Coherent
and Incoherent emissions, LASERs and MASERs, Line widths, various types of

line broadening, two-level atoms in a radiation field

15

Keywonls!

S|

Vector atom model, hydrogen spectra, electronic transitions, vibrational spectra, rotational
sectra, Raman effect .
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_PART-A: INTRODUCTION

FOUR YEAR UNDERGRADUATE PROGRAM)(2026-2030)
DEPARTMENT OF PHYSICS
COURSE CUR_EICULUM

SRR
e . e ——— e

Program: Bachelor in Science Semester - VIII Session:2026-2027
____ (Honors/Honors with Rescarch) : —
! Course Code o PHSE-11 —
T"’T}E._-sﬁﬁl;‘:,ﬁ.——%_ - _ " Statistical Mechanics
e *m,pi__ S o " Dik.;c—ip‘lri”n;.:—Spﬂ'iﬁC Elective
T j@e (hany) “;;_-h  As j)ér‘.}’rogrr:in

Al Ehc end of this course, |
»

he students will be able lo:

Phase space of the classical system,

Explain the connection between statistics and thermodynamics. Define the

> Den ; : : i
:I)t‘lm: three different types of Ensembles and discuss corresponding
i 1eories, Defi iti i i i :
Course Learning. > Exol ne partition fungnons for c!lffcrcnl canonical systems
5 Outcomes (CLO) -XPlain energy, enerpy-density fluctuations, and  correspondence of
Various ensembles. Explain statistics of different quantum mechanical
ensembles
[])asc.uss Bose-Einstein (BE) Condensate w.rt. liquid Helium 11, Define and
5 discuss electron gas behavior w.r.t. Fermi Dirac Statistics

Discuss Virial expansion of the equation of state. Discuss Brownian motion

— : and Einstein and Smoluchowski the -
6 Credit Value 4 Credi T e irini ervatio
6 | re cdits Credit = 15 Hours - learning & Observation
7 Total Marks Max. Marks: i
7 LT O X. Marks: 100 [ Min Passing Marks: 40
PART -B: TENT OF THE COURSE
Total No. of Te i i
g ‘ ac — i i [
I hing-learning Periods (01 Hr. per period) — 60 Periods (60 Hours)
nit i - of
_.E———‘ Topics (Course Contents) l::ri?:d
I Foundation of Statistical Mechanies
Macroscopic and mic i sl
significance of 2 (N \;OSEC)OIl)]lC Sl:“(:':j, contact between statistics and thermodynamics, physical 15
\ of classical system l;io‘uvi‘llci lcl :‘-SIC‘" Bﬂs» St e Wb e 1 "y
[ A S . ¢orem and its consequences, quant 4
l T Elements of ensemble theory q LA Hales and chase space.
A system in microcal i i i
' yl . nomca}, canonical, and grand canonical enscmbles, partition functions,
| slys'c . gnificance of statistical quantities, example of classical syslem, energy and energy- -
l/-"‘ ensity Elctuauons and mutual correspondence of various ensembles
Tl Formulation of quantum statistics
{ @antum n i i i isti i :
1 Q B 1echanical ensemble t!lco_ry_, density matrix, statistics of various quantum mechanical
c_nscn_1 cs, sys_lcq\ cn_mposed of indistinguishable particles. Maxwell-Boltzmann, Bose-Einstein
Fermi-Dirac distributions ‘ 15
| '!‘hc.nnpdynf'nm'c belmavi_or of an ideal Bose gas, Bose-Einstein condensation and, clementary
1 c.\'c:lallor}s.m‘hqund helium 11, Thermodynamic behavior of an ideal Fermi gas, the electron gas
| non-relativistic and relativistic degenerate glectron gas, theory of white dwarf stars. 1
"ﬁ"‘ Statistical Mechanics of interacting syst&ms
The method of cluster expansion for a classical gas, Virial expansion of the equation of statc.
Theory of ph'asc transition — general remark on the problem of condensation, Fluctuations: 15
| thermodynamic  fluctuations, Spatial correlation in a fluid Brownian motion: [instein
| I Smoluchowski's theory of Brownian motion
ol : \Macro and microstates, ensembles. phase space, partition function, Maxwell-Bolizmann, Bose- -
Koo\ Einstein and Fermi-Dirac statistics, Fluctuations, Brownian motion P
sinature of Convener & Members (CBgS) '
o

C R RN




FOUR YEAR UNDERGRADUATE PROGRAM((2026-2030)
DEPARTMENT OF PHYSICS
CoOURSE CURRICULUM

Program : Bachelor in Science Semester-VIIl Session: 20262027
SrQionmx\"/h'(nrror.s' with Research)
1 -

—

=

Course Code T . PHSE-12T

- Coursc Title Vierorsceor
} Coursc Type
4 Pre-requisite (if, any)

Discipline Specific Elective
-

As per program
Aﬂtl‘ completion of this course a student will be able to-
= Understung (e basics o

f digital computer, Clarify the concept of memories.
sed in Computer system

COT rse L:fzeﬂ [l"(l)g) i Familiar iy buses and registers available in microprocessor
ne - i '
Outcon Understand (he addressing modes, data (ransfer group, arithmetic group,

logical group erc. Know about Assembly Language. High-Level and Area of
applications of varioys languages
> Abl

o € to use Assembly Language for programming of microprocessor
6 grtedlltM : |||\e M3 Credits i Credit = 15 Hours - learning & Observation

7 otal Marks ax. Marks: 100 Min Passing Marks: 40 '
PART -B: _CONTENT OF THE COURSE [ :

Total No. of 'l'caching-—lc

wn

arning Periods (01 Hr. per period) - 45 Periods (45 Hours)
Unit

L—— - .
I Digital Computer: Generation of computer,
a)nc.l Output devices, Central Proccssing Unit (C
Primary memory: Introduction, Types of P
SDRAM, SIMM, DIMM, ROM, PROM, Ep
Sccond \

Topics (Course contents) ];[rg;-i?;fl

Digital Computer, Its basic components: Input

PU) and its organization,

rimary memory - RAM, SDRAM, SGRAM, DDR 1

ary memory: C ucti R-OM' EEPROM’ ;

| Disc Mo .netic Bull'))lf).le :nnstlucuon and working principles of Hard Disc, Floppy Disc, Optical

=35 2 i er.nory-_(ml—y, Real and Virtual Memory. Memory hierarchy
Icroprocessor ._lnlroductlon and evaluation, Architecture and functional organization of Intel

8085. ALU, Timing and Control unit, Buses: Address Bus, Data Bus and Control Bus. Bus

ar'gl\ileculu‘e: PCIL, ISA, USB and AGP. Registers: ACC, General purpose register, Stack

pointer, Program counter, Instruction register, Temporary register.  Processing speed of 12

:

|

group, Branch group, Stack, 1/0 and Machine control group.
Programming of Microprocessor-

and Disadvantages of high-level languages, Area of a

Subroutines, Modular programing, Structured program
Assembly Language Programs:

Assembly Language, High-Level languages. Advantages 11
pplications of various languages, Stack,

ing

Addition of two §8-bit number; sum 8-bit, Addition of Two 8-

raction, Shift an 8-bit/ 16-bit number left by 1-bit, Shift an 8-
biv/ 16-bit number left by 2-bit,Find larger number of two numbers, Find the largest number in

]

[}

|

} | adata array, Find smaller number of two numbers, Find the smallest number in a data array, To "
i | arrange a series of numbers in Descending order, To arange a data array in ascending order, 8-

| bit multiplication; product in 16-bit, 8-bit division

“ CPU. Memory, Microprocessor, Buses, Registers, Opcaode,
(Keywords !lm:guugc. Programming.

|

|
]
|

Instructions, Addressing mode, Assembly
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