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DEPARTMENT OF PHYSICS 

 
Course Structure for the Academic Year 2025-2026 

 
SEMESTER MAJOR CORE 

 
MINOR/ 

VOCATIONAL 
 

MULTI-
DISCIPLINARY 
COURSE (MDC) 

VALUE 
ADDED 

COURSE (VAC) 

SKILL 
ENHANCEMENT 

COURSE 
(SEC) 

I 
 

UG-PHY-101: 
Mechanics-I 

UG-PHY-102:  
Mechanics, 
Sound and 
Properties of 
Matter 

UG-PHY-MDC1: 
General Physics: 
Fluids and Heat  
 

UG-PHY-VAC2: 

Environmental 
Physics 

UG-PHY-SEC1: 
Introduction to 
Mathematical 
Physics-I 

Or 

UG-PHY-SEC4: 
Python programming 
fundamentals and 
mathematical 
techniques 

II 
 

UG-PHY-103: 
Electricity and 
Magnetism 
 

UG-PHY-104: 
Electricity, 
Magnetism and 
Electronics 

UG-PHY-MDC2:  
General Physics: 
Light and atoms 

Or 
UG-PHY-MDC4: 
Introduction to 
Astronomy 

UG-PHY-VAC1 

Eminent Indian 
physicists and 
their contribution 

UG-PHY-SEC2: 
Introduction to 
Mathematical 
Physics-II 

Or 

UG-PHY-SEC5: 
Matrices and 
Differential 
Equations 

III 
 

UG-PHY-201: 

Electromagnetic 
Theory-I 

UG-PHY-205: 

Elementary 
Modern Physics 

UG-PHY- MDC3: 

General Physics: 
Nucleus, Relativity 
and Beyond 

Or 
UG-PHY-MDC5: 
Stars, Galaxies and 
Cosmology 

 UG-PHY-SEC3: 

Introduction to Error 
Analysis 

Or 

UG-PHY-SEC6: 
Numerical 
Techniques 

UG-PHY-202: 

Optics 

    

UG-PHY-204: 

Oscillation, Waves 
and Sound 

    

IV 
 

UG-PHY-203: 

Modern Physics 

UG-PHY- 
VOC1: 

Computational 
Physics 

   

UG-PHY-206: 

Quantum Mechanics 

    

UG-PHY-207:     
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Heat and 
Thermodynamics 
UG-PHY-208: 

Electronics-I 

    

UG-PHY-209: 

Properties of Matter 
and Acoustics 

    

UG-PHY-210: 

Introduction to 
Astronomy and 
Astrophysics 
 

 
 

   

V 
 

UG-PHY-301 

Electromagnetic 
Theory-II 

UG-PHY-VOC2  
Tools and 
Techniques for 
Computational 
Material Science 

OR 
UG-PHY- VOC3 
Solid State 
Devices 

   

UG-PHY-302   
Solid State Physics  

   

UG-PHY-303 
Thermodynamics 
and Statistical 
Mechanics 

    

UG-PHY- 304 
Solid State Devices 

    

VI 
 

UG-PHY-305 
Atomic and 
Molecular Physics 

UG-PHY-VOC4  
Instrumentation 

OR 
 UG-PHY- 
VOC5 Analog 
and Digital 
Electronics 

   

UG-PHY-306 
Mechanics II  

   

UG-PHY-307 
Nuclear and 
Elementary Particle 
Physics 

    

UG-PHY-309:  
Introduction to 
Material Science  

    

UG-PHY-308 
Introduction to 
Special Theory of 
Relativity 

    

UG-PHY-PRJ:  
Project  

    

VII UG-PHY-401: 
Mathematical Physics 
 

    

UG-PHY-402: 
Classical Mechanics 
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UG-PHY-403: 
Advanced 
Electromagnetic 
Theory 

    

UG-PHY-404: 
Laboratory 
(Electronics and 
Computer 
Programming) 

    

VIII UG-PHY-405: 
Advanced 
Electromagnetic 
Theory 

    

UG-PHY-406 
Introduction to 
Special Theory of 
Relativity 

    

UG-PHY-407: 
Quantum Mechanics II 

    

UG-PHY-408: 
Laboratory (General 
Physics) 
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Courses for Double Major: Major I (Physics) 
 

 
SEMESTER MAJOR CORE VOCATIONAL 

I 

 

UG-PHY-101: Mechanics-I  

II 

 

UG-PHY-103: Electricity and Magnetism  

III 

 

UG-PHY-201: Electromagnetic Theory-I  

IV 

 

UG-PHY-206: Quantum Mechanics UG-PHY- VOC1: 

Computational Physics 

UG-PHY-207: Heat and 

Thermodynamics 

 

V 

 

UG-PHY-301: Electromagnetic Theory-II UG-PHY-VOC2  

Tools and Techniques for 

Computational Material Science 

UG-PHY-302: Solid State Physics  

OR 

UG-PHY-303: Thermodynamics and 

Statistical Mechanics 

 

VI 

 

UG-PHY-305: 

Atomic and Molecular Physics 

 

UG-PHY-306: Mechanics II   

UG-PHY-PRJ: Project  
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Courses for Double Major: Major II (Physics) 
 

SEMESTER MAJOR CORE VOCATIONAL 

I UG-PHY-101: Mechanics-I  

II UG-PHY-103: Electricity and Magnetism  

III 

 

UG-PHY-201: Electromagnetic Theory-I  

UG-PHY-202: Optics  

IV 

 

UG-PHY-206: Quantum Mechanics  

UG-PHY-208: Electronics-I  

V 

 

UG-PHY-301: Electromagnetic Theory-II 

OR 

UG-PHY-302 Solid State Physics  

 

VI 

 

UG-PHY-305: Atomic and Molecular Physics 

OR 

UG-PHY-306 Mechanics II  

UG-PHY-VOC4: Instrumentation  

OR 

UG-PHY- VOC5 Analog and Digital 

Electronics 
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Annexure B 
(Summary of changes incorporated in the syllabus) 

 
Semester  Course Title Existing (Indicate only 

the unit where the change 
is proposed) 

Changes Proposed Specify the 
reason for the 
change 

I Mechanics I CLO1: Develop 
understanding of 
Newtonian mechanics in 
one and two dimensions 
and solve the Newton 
equations for simple 
configurations. 
CLO2: Understand the 
Law of Conservation of 
Linear Momentum and 
Angular Momentum and 
apply these laws to 
understand elastic and 
inelastic collision. 
CLO3: Apply the 
knowledge of work and 
energy theorems in 
kinematics through 
examples. 
CLO4: Understand the 
Principle of Conservation 
of Mechanical Energy (for 
conservative forces) and 
apply this law to problems 
of objects moving under the 
influence of conservative 
forces. 
CLO5: Understand ideas of 
Newton’s Law of gravity, 
gravitational field and 
potential energy by solving 
various problems. 

CLO1: Describe the 
classical view of space and 
time in mechanics, 
demonstrate a thorough 
understanding of Newton’s 
Laws and apply them to 
solve problems involving 
forces, mass, and 
acceleration. 
CLO2: Apply momentum 
and energy theorems for 
one and two-dimensional 
motion.  
CLO3: Solve problems in 
1-D motion for time-
dependent forces, damping 
forces, conservative forces, 
including the formulation 
of equations of motion for 
systems influenced by 
these forces. 
CLO4: Utilise vector 
algebra for the analysis of 
forces and motion in two 
dimensions, including the 
differentiation and 
integration of vectors.  
CLO5: Analyze the 
motion of harmonic 
oscillators and projectiles 
in two dimensions. 
CLO6: Analyze the 
concepts of centre of 
gravity for extended bodies 
and apply gravitational 
field equations to calculate 
gravitational fields and 
potentials. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

I Mechanics, 
Sound and 
Properties of 
Matter 

CLO1: Gain an 
introductory knowledge of 
Newtonian mechanics, its 
conservation laws and its 

CLO1: Solve basic 
physical problems based 
on Newtonian mechanics 
and its conservation laws  

To enhance the 
measurability of 
CLOs for 
improved 
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applications to basic 
physical problems.  
CLO2: gain knowledge of 
waves, sound and 
ultrasonic waves and its 
applications. 

CLO2: Summarize the 
properties of waves, sound 
and ultrasonic waves and 
its applications. 

alignment with 
PLOs and POs. 

I General Physics: 
Fluids and Heat 

CLO1: Get an insight into 
the importance of 
measurement and 
mathematics in physics 
CLO3: Understand the 
fundamental concepts of 
pressure, exploring the 
behavior of gases and 
liquids.  
CLO4: Understand 
Pascal's principle, 
Archimedes' principle and 
Bernoulli's principle along 
with its applications. 
CLO5: Understand the 
concept of temperature and 
its measurement, including 
the different temperature 
scales. 
CLO6: Understand the 
basic concepts of 
thermodynamics, including 
the laws of 
thermodynamics, 
thermodynamic systems, 
thermodynamic properties 
and heat engines. 

CLO1: Demonstrate the 
importance of 
measurement and 
mathematics in physics 
CLO3: Explain the 
fundamental concepts of 
pressure, exploring the 
behavior of gases and 
liquids.  
CLO4: Illustrate Pascal's 
principle, Archimedes' 
principle and Bernoulli's 
principle along with its 
applications. 
CLO5: Explain the 
concept of temperature and 
its measurement, including 
the different temperature 
scales. 
CLO6: Appraise the basic 
concepts of 
thermodynamics, 
including the laws of 
thermodynamics, 
thermodynamic systems, 
thermodynamic properties 
and heat engines. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

I Introduction to 
Mathematical 
Physics-I 

CLO1: Understand various 
tests used to examine the 
convergence and 
divergence of different 
kinds of series and learn 
how to expand a function in 
power series.  
CLO3: Learn basics of 
partial differentiation and 
its application in physics. 
CLO5: Use mathematical 
and computational 
techniques to solve several 
problems in physics and 
enhance problem solving 
skills. 
 

CLO1: Apply various tests 
to examine the 
convergence and 
divergence of different 
kinds of series and learn 
how to expand a function 
in power series.  
CLO3: Solve problems 
using the basics of partial 
differentiation and its 
application in physics. 
CLO5: Apply 
mathematical and 
computational techniques 
to solve several problems 
in physics and enhance 
problem solving skills. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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I Python 
programming 
fundamentals 
and 
mathematical 
techniques. 
 

CLO3: Understand various 
tests used to examine the 
convergence and 
divergence of different 
kinds of series and learn 
how to expand a function in 
power series. 
CLO4: Learn basics of 
partial differentiation and 
its application 

CLO3: Apply various tests 
used to examine the 
convergence and 
divergence of different 
kinds of series and learn 
how to expand a function 
in power series. 
CLO4: Solve problems 
using the basics of partial 
differentiation and its 
application in physics. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

II Electricity and 

Magnetism 

 

CLO2: Understand and 
differentiate the vector 
(electric fields) and scalar 
(electric potential, electric 
potential energy) 
formalisms of 
electrostatics. 
CLO3: Understand and 
determine the dielectric 
properties, magnetic 
properties of materials, and 
also the phenomena of 
electromagnetic induction. 
CLO4: Analyse and 
understand the working of 
DC circuits, AC circuits 
and AC bridges using 
appropriate theoretical 
tools.  
CLO5: In the laboratory 
course the student will be 
able to construct and 
understand the working and 
use of DC circuits, AC 
circuits with help of various 
measuring instruments. 
 

CLO2: Explain and 
differentiate the vector 
(electric fields, Coulomb’s 
law) and scalar (electric 
potential, electric potential 
energy) formalisms of 
electrostatics. 
CLO3: Demonstrate a 
working understanding of 
capacitors and dielectrics. 
CLO4: Apply Biot–
Savart’s law and Ampere’s 
circuital law, and 
understand the phenomena 
of electromagnetic 
induction. 
CLO5: Apply Kirchhoff’s 
rules to analyse working of 
DC circuits and AC 
circuits consisting of 
parallel and series 
combinations of voltage 
source, resistor, capacitor, 
and inductor.  
CLO6: Construct and 
verify the working of DC 
circuits, and AC circuits 
with help of various 
measuring instruments.  

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

II Electricity, 
Magnetism and 
Electronics 

CLO1: Comprehend basic 
concepts like: laws of 
electrostatics and 
magnetostatics, self and 
mutual inductions. 
CLO2: Understand the 
working of d.c. and a.c. 
circuits in terms of the role 
of passive components like 
capacitor and inductor 
present in the circuits.  

CLO1: Comprehend basic 
concepts like: Coulomb’s 
law and Gauss law of 
electrostatics. 
CLO2: Understand the 
laws of magnetostatics, 
and the phenomena of 
electromagnetic induction.  
CLO3: Apply Kirchhoff’s 
rules to analyse working of 
DC circuits and AC 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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CLO3: Understand the 
working and application of 
various electronic circuits 
like rectifier, voltage 
regulator, CE Amplifier. 
CLO4: Correlate the 
theoretical basis of various 
concepts of electricity, 
magnetism and electronics 
while performing 
experiments.  
 

circuits consisting of 
parallel and series 
combinations of voltage 
source, resistor, capacitor, 
and inductor. 
CLO4: Understand the 
working and application of 
various electronic circuits 
like rectifiers and voltage 
regulator. 
CLO5: Understand the 
working of transistor in CB 
and CE modes, and CE 
Amplifier. 
CLO6: Correlate the 
theoretical basis of various 
concepts of electricity, 
magnetism and electronics 
while performing 
experiments 

II General Physics: 
Light and atoms 

CLO1: Understand the 
principles of wave motion 
and its properties. 
 
CLO2: Understand the 
nature of electromagnetic 
waves, the principles of 
wave interference, 
including constructive and 
destructive interference, 
diffraction grating and their 
applications in the study of 
light. 
CLO3: Get an insight into 
the properties and the 
applications of polarized 
light 
CLO4: Create a foundation 
in the principles of light and 
image formation, including 
the properties of lenses, 
mirrors, and other optical 
devices. 
CLO5: Understand the 
principles of atomic and 
subatomic particles, 
including the historical 
development of the atomic 
theory and the 
contributions of key 
scientists. 

CLO1: Outline the 
principles of wave motion 
and its properties. 
CLO2: Summarize the 
nature of electromagnetic 
waves, the principles of 
wave interference, 
including constructive and 
destructive interference, 
diffraction grating and 
their applications in the 
study of light. 
CLO3: Explain the 
properties and the 
applications of polarized 
light 
CLO4: Analyze the 
principles of light and 
image formation, including 
the properties of lenses, 
mirrors, and other optical 
devices. 
CLO5: Outline the 
principles of atomic and 
subatomic particles, 
including the historical 
development of the atomic 
theory and the 
contributions of key 
scientists. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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 CLO6: Get a brief idea of 
the principles of 
radioactivity, atomic 
spectra, and matter waves. 
 

CLO6: Recall the 
principles of radioactivity, 
atomic spectra, and matter 
waves. 

II Introduction to 
Mathematical 
Physics-II 
 

CLO1: understand vector 
analysis and its application 
in physics. 
CLO2: familiarize with 
spherical and cylindrical 
coordinate systems. 
CLO3: understand matrix 
operations and properties of 
matrices. 
CLO5: calculate the 
standard deviation and use 
it to determine the 
acceptability of a measured 
answer.  
CLO6: understand the 
properties of the binomial 
distribution including the 
use of the binomial 
distribution formula.  
CLO7: understand the 
properties of the Poisson 
distribution and use it to 
solve problems and make 
predictions. 

CLO1: Solve problems 
involving vector algebra 
and its applications in 
physics. 
CLO2: Understand 
spherical and cylindrical 
coordinate systems. 
CLO3: Evaluate matrix 
operations and properties 
of matrices. 
CLO5: Interpret the 
properties of the binomial 
distribution including the 
use of the binomial 
distribution formula.  
CLO6: Describe the 
properties of the Poisson 
distribution and use it to 
solve problems and make 
predictions. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs 
and to delete one 
CLO in order to 
limit the total 
number of CLOs 
to six. 

II Matrices and 
Differential 
Equations 

CLO3: Learn various 
techniques for obtaining 
solutions of second order 
differential equations  
CLO4: Use computational 
techniques to solve several 
problems in matrices and 
differential equations.  
 

CLO3: Apply various 
techniques for obtaining 
solutions of second order 
differential equations.  
CLO4: Utilize 
computational techniques 
to solve several problems 
in matrices and differential 
equations.  

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Electromagnetic 
Theory – I  
 

CLO2: Comprehend the 
interaction between charges 
in vacuum as well as in 
medium. 
CLO3: Calculate the 
electric field and electrical 
potential for discrete 
charges and continuous 
distribution of charge. 
CLO4: Apply suitable 
techniques to solve various 
electrostatic problems. 

CLO2: Analyze electric 
fields and potentials for 
various charge 
distributions using 
Coulomb’s Law and 
Gauss’s Law.  
CLO3: Apply suitable 
techniques to solve various 
electrostatic problems.  
CLO4: Interpret the 
behavior of electric fields 
in dielectric materials and 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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CLO5: Understand how 
ferroelectric materials can 
be used as memory devices. 
 

apply boundary conditions 
for electric field vectors  
CLO5: Explain the 
microscopic theory of 
dielectrics, including 
polarization, susceptibility, 
and the Clausius-Mossotti 
relation. 

 Optics 

 

CLO4: Apply Huygen’s 
theory of double refraction 
to study the types of crystal. 
CLO5: Analyze the types 
of polarized light with help 
of Nicol Prism and 
retardation plate. 
CLO6: Determine optical 
rotation of sugar solution 
using Polarimeters. 
 

CLO4: Derive Brewster’s 
law, Malus’s law, and 
apply Huygen’s theory of 
double refraction to 
differentiate between 
Positive and Negative 
Uniaxial crystals.  
CLO5: Understand 
working and uses of Nicol 
Prism, Retardation plates 
and Polarimeters. 
CLO6: Correlate the 
theoretical basis of various 
concepts of Geometrical 
Optics and Wave Optics 
while performing 
experiments with help of 
various optical 
instruments. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Oscillations, 
Waves and 
Sound 

CLO1: Set up an equation 
of motion for simple 
harmonic motion and 
obtain its solution.  
CLO3: Set and solve the 
equation of motion for 
damped and driven damped 
harmonic oscillators and 
analyze the nature of 
oscillations. 
CLO4: Understand the 
dependence of velocity of 
sound waves on various 
factors like temperature, 
pressure, density, humidity. 
 

CLO1: Formulate an 
equation of motion for 
simple harmonic motion 
and obtain its solution.  
CLO3: Set up and solve 
the equation of motion for 
damped and driven 
damped harmonic 
oscillators and analyze the 
nature of oscillations. 
CLO4: Explain the 
dependence of velocity of 
sound waves on various 
factors like temperature, 
pressure, density, 
humidity. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Elementary 
Modern Physics 

CLO2: Understand and 
interpret experiments that 
reveal the particle 
properties of waves and 
wavelike properties of 
particle. 
 
 

    CLO2: Understand 
historical development of 
quantum mechanics and 
ability to discuss and 
interpret experiments that 
reveal the dual nature of 
matter. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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CLO3: Apply uncertainty 
principle to solve numerical 
problems related to 
subatomic physics 
 
CLO4: understand the 
principles in quantum 
mechanics, such as the 
Schrödinger equation, the 
wave function and its 
statistical interpretation. 
CLO5: Solve the 
Schrödinger equation for 
potentials in one and three 
dimension and interpret the 
solutions. 
 

CLO3: Understand and 
apply uncertainty principle 
to solve numerical 
problems related to 
subatomic physics. 
CLO4: Understand the 
central concepts of 
quantum mechanics: wave 
functions, momentum and 
energy operator, the 
Schrodinger equation, time 
dependent and time 
independent cases, 
probability density and the 
normalization techniques. 
CLO5: Solve the 
Schrödinger equation for 
particle using 1-
dimensional infinite 
Square Well, 3-
dimensional rigid box, step 
potential of finite height, 
potential barrier, and 
interpret the solutions. 
CLO6: Correlate the 
theoretical basis of various 
concepts of Modern 
Physics by performing 
experiments. 

 General Physics: 
Nucleus, 
Relativity and 
Beyond 

CLO1: Develop an 
understanding of nuclear 
science, encompassing the 
fundamental principles, 
phenomena, and 
applications in various 
contexts. 
CLO2: Acquire an 
understanding of the 
principles and applications 
of the special theory of 
relativity, and comprehend 
the fundamental concepts 
of General theory of 
relativity. 
CLO4: Gain basic 
knowledge in the field of 
cosmology, exploring the 
origins and evolution of the 
universe, including its 
mysterious beginnings. 

CLO1: Explain the 
fundamental principles, 
phenomena of nuclear 
science, and applications in 
various contexts. 
CLO2: Discuss the 
fundamental principles of 
the Special theory of 
relativity and the General 
theory of relativity. 
CLO4: Analyze the 
developments in the field 
of cosmology by exploring 
the origin, evolution of the 
universe and its mysterious 
beginnings. 
CLO5: Assess aspects of 
semiconductors, 
microelectronics, 
superconductors and other 
emerging materials. 
 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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CLO5: Develop an 
understanding of two 
crucial aspects of modern 
materials science and 
technology: 
semiconductors and 
microelectronics, and 
superconductors and other 
emerging materials.  

 Introduction to 
Error Analysis 

CLO1: understand the 
techniques involved in 
analyzing measurement 
data and the errors 
associated with the 
measurement system used. 
CLO3: understand the 
method of propagation of 
errors and applying it to 
estimate uncertainties. 
CLO4: understand the 
method of statistical 
analysis in applying it to 
estimate uncertainties. 
CLO5: understand plotting 
of graphs and estimate the 
best fit lines through the 
data points.  

CLO1: Analyze the 
techniques involved in 
analyzing measurement 
data and the errors 
associated with the 
measurement system used. 
CLO3: Utilize the method 
of propagation of errors 
and applying it to estimate 
uncertainties. 
CLO4: Employ the 
method of statistical 
analysis in applying it to 
estimate uncertainties. 
CLO5: Plot graphs and 
estimate the best fit lines 
through the data points.  

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Numerical 
Techniques 

CLO2: Learn basic 
methods, tools and 
techniques of problem 
solving. Apply numerical 
techniques for 
differentiation and 
integration. 

 CLO2: Apply numerical 
techniques for 
differentiation and 
integration. 
 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Modern Physics CLO1: Understand 
constituents of an atom and 
atomic structure.  
CLO2: Understand and 
interpret experiments that 
reveal the particle 
properties of waves and 
wavelike properties of 
particle. 
CLO4: Understand the 
working of mass 
spectrographs and 
accelerators 
CLO5: Understand the 
basic operating principle of 
the laser and the optical 
fibre.  

CLO1: List constituents of 
an atom and simplify 
atomic structure.  
CLO2: Examine and 
interpret experiments that 
reveal the particle 
properties of waves and 
wavelike properties of 
particle. 
CLO4: Illustrate the 
working of mass 
spectrographs and 
accelerators 
CLO5: Explain operating 
principle of the laser and 
the optical fiber.  

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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 Quantum 
Mechanics 

CLO4: have an insight into 
fundamental issues in 
quantum mechanics like the 
EPR paradox, Bells 
theorem and Schrödinger’s 
cat  

CLO4: Describe 
fundamental issues in 
quantum mechanics like 
the EPR paradox, Bells 
theorem and Schrödinger’s 
cat  

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Heat and 
Thermodynamics 

CLO1: Understand 
different types of 
temperature scales and 
relationship between 
different scales of 
temperature. 
CLO2: Relate the effects of 
changes in temperature, 
pressure and volume on 
physical systems at 
macroscopic scale by 
analyzing collective motion 
of their particles. 
CLO3: Comprehend the 
first law of 
thermodynamics to 
represent the relationship 
between heat and 
mechanical work. 
CLO4: Comprehend the 
second law of 
thermodynamics to depict 
the manner in which 
thermodynamic changes 
take place. 
CLO5: Use laws of 
thermodynamics to 
understand the working of 
engines, refrigerators and 
air conditioners. 
CLO6: Comprehend the 
concept of entropy and 
calculate the change in 
entropy when the matter is 
heated/cooled or when the 
matter undergoes change in 
phase. 

CLO1: Explain different 
types of temperature scales 
and describe the 
relationship between 
various temperature scales. 
CLO2: Analyze the effects 
of changes in temperature, 
pressure and volume on 
physical systems at 
macroscopic scale by 
evaluating collective 
motion of their particles. 
CLO3: Apply the first law 
of thermodynamics to 
represent the relationship 
between heat and 
mechanical work. 
CLO4: Explain the second 
law of thermodynamics to 
illustrate how 
thermodynamic changes 
occur. 
CLO5: Apply the laws of 
thermodynamics to explain 
the working principles of 
engines, refrigerators, and 
air conditioners. 
CLO6: Analyze the 
concept of entropy and 
calculate the change in 
entropy when the matter is 
heated/cooled or when the 
matter undergoes change in 
phase. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Electronics-I CLO1: Understand the 
fundamentals of 
semiconductor behaviour 
and the operation of basic 
semiconductor devices. 

CLO1: Develop basic 
knowledge of resistor 
circuits, including current 
and voltage sources and 
apply various techniques 
for solving complex circuit 
problems. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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CLO2: Understand basic 
circuit laws; semiconductor 
based analog circuits. 
CLO3: Use this knowledge 
to describe bipolar 
transistors and its 
applications. 
CLO4: Understand and 
apply the concept of 
feedback in operational 
amplifier and sinusoidal 
oscillators. 
 

CLO2: Acquire 
knowledge of 
semiconductor materials, 
diode characteristics, and 
its applications.  
CLO3: Use knowledge of 
transistor structure and 
biasing techniques in the 
operation of BJT in various 
modes, with emphasis on 
BJT amplifier analysis and 
performance 
CLO4: Apply the 
principles of positive and 
negative feedback, their 
effects on circuit 
performance, and the 
operation of oscillators. 
CLO5: Develop 
knowledge of ideal 
operational amplifiers, 
differential amplifier, 
CMRR, and practical op-
amp circuits including 
inverting and non-
inverting amplifiers, 
integrators, and 
differentiators. 

 Properties of 

Matter and 

Acoustics 

 

CLO1: Gain an 
introductory knowledge of 
dynamics of rigid bodies, 
and its applications to basic 
physical problems.  
CLO2: Familiarize with of 
acoustics of rooms and 
musical scales. 
CLO3: Explain the concept 
of elasticity, including its 
various types and its 
applications. 
CLO4: Explain the concept 
of surface tension, analyse 
and explain the role of 
surface tension in various 
natural phenomena such as 
capillary action. 
 

CLO1: Acquire 
knowledge of the dynamics 
of rigid bodies and apply it 
to solve basic physical 
problems. 
CLO2: Evaluate the 
acoustic requirements of an 
auditorium, and 
demonstrate an 
understanding and 
application of musical 
intervals, harmony, 
melody, the diatonic scale, 
and the tempered scale. 
CLO3: Apply the basic 
principles of elasticity, 
including moduli of 
elasticity and Poisson's 
ratio to analyze the 
behavior of beams under 
various loading conditions, 
specifically focusing on 
bending moments, flexural 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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rigidity, and the depression 
of cantilevers. 
CLO4: Explain the 
concept of surface tension, 
analyse and explain the 
role of surface tension in 
various natural phenomena 
such as capillary action. 

  Introduction to 
Astronomy and 
Astrophysics 

CLO1: Understand the 
various Extra-galactic 
objects. 
CLO2: Understand the 
construction, working and 
mounting of modern 
telescopes. 
CLO3: Understand co-
ordinate system of Celestial 
Objects. 
CLO4: Understand 
different spectral classes of 
stars, galaxies and the very 
early universe. 
CLO5: Locate objects in 
the sky using coordinate 
systems. 

CLO1: Identify celestial 
objects in the night sky 
using astronomical 
coordinate systems, outline 
the significance of 
Kepler’s laws and examine 
various stellar parameters. 
CLO2: Apply 
fundamental concepts of 
optics to analyze design 
features of optical and 
radio telescopes. 
CLO3: Determine 
fascinating details of the 
constituents of the solar 
system and the physics of 
tides. 
CLO4: Summarize the 
lives of stars, discuss 
phases of stellar evolution 
and classify stellar spectra. 
CLO5: Model the 
structure of our own galaxy 
and outline emergence of 
the early universe from the 
Big Bang. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 

 Computational 
Physics 

CLO1: Understand various 
numerical methods 
CLO2: Use FORTRAN 
language for numerical 
calculations. 
CLO3: Understand various 
concepts of Physics using 
numerical methods using 
FORTRAN as a 
programming language. 
CLO4: Understand least 
square fitting using 
computation. 
 

CLO1: Understand the 
basics of algorithms, their 
properties, and how to 
develop the algorithm 
using flowcharts and 
standard symbols. 
CLO2: Develop skills in 
Fortran programming, 
including writing basic 
programs, working with 
numerical constants and 
variables, arithmetic 
expressions, input-output 
statements, conditional 
statements, loops, logical 
expressions, functions, 
subroutines, and arrays. 

To enhance the 
measurability of 
CLOs for 
improved 
alignment with 
PLOs and POs. 
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(Use FORTRAN language 
for numerical 
calculations.) 
CLO3: Identify 
computational errors, 
including truncation and 
round-off errors, caused by 
finite bit representation in 
computer systems. 
CLO4: Develop the ability 
to create algorithms and 
FORTRAN programs to 
solve numerical problems, 
including root finding with 
the bisection and Newton-
Raphson methods, least 
square curve fitting, 
numerical integration, and 
solving differential 
equations using Euler’s 
method. 
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