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Semester I
PHY-101-T : Fundamental of Physics-I
Course Outcomes (CO): - Upon completion of this course student will able to
1) Articulate and apply the principle of conservation of mechanical energy to solve real life
problems. Show the relation between force and energy using potential-energy curves.
2) Understood the concept of center of mass and find out center of mass of systems of individual
particles and of continuous distributions of matter. Apply principle of momentum conservation
to systems of particles. Apply the appropriate conservation laws to analyze real world problems.
3) Calculate the rotational inertias of objects with sufficient symmetry by summing or integrating.
Solve problems that involve both linear and rotational motion. Calculate rotational kinetic energy,
and explain its relation to torque and work.
4) Understand relation between pressure and force; calculate pressure as a function of depth in
liquids. Determine quantitatively the position of floating objects and the apparent weight of
submerged objects. Use the continuity equation and Bernoulli’s equation to solve problems
involving fluid dynamics.
5) Understand basic principles in Physics.
6) Applications of physics principles to resolve community problems.
7) Develop advanced thinking in future life style.
8) Apply Knowledge of Physics principles in day today life.

PHY 102-P : General Physics Lab-I
Course Outcomes: The practical knowledge of mechanics doing experiments. They would also learn
optical phenomena such as interference, diffraction and dispersion and do experiments related to optical devices: Prism, grating, spectrometers.

OE-101-PHY : Physics of Daily Life
Course Outcomes- Upon completion of the course, the students will able to
1) Every student will be able to study physics on a deeper level and to uses basic physics concepts
to navigate everyday life.
2) Every student will be able to build essential scientific knowledge and skills for life-long
Learning.

SEC-101-PHY : Experimental Skills in Physics
Course Outcomes- Upon completion of the course, the students will able to
1. Understand the working principles of various measuring instruments.
2. Acquire the scientific information of various physical and electrical instruments used
in physics practical.
3. Identify the errors in instrument and study their analysis.

Semester II

PHY-151-T : Fundamental of Physics-II
Course Outcomes (CO): Upon Completion of this course, the students will be able to:
1) Understand the basic concepts of Thermodynamics and laws of thermodynamics.
2) Identify the different states of system and their dependence on various thermodynamic variables.
3) Understand different thermodynamic processes and their applications.
4) Understand different heat engines and their working principles.
5) Learn the heat radiation mechanism and relate this course to the daily chores through some
applications.
6) Understand concept of electricity and magnetism.

PHY-152-P : General Physics Lab-II
Course Outcomes: The practical knowledge of Thermodynamics, Electricity and magnetism
doing experiments: Engine, electric vibrations. They would also learn electric phenomena such
as diode, CRO and do experiments related to electric devices.

OE-152-PHY : Maintenance and Repairing of Physics Lab equipment
Course Outcomes- Upon completion of the course, the students will able to
1. Awareness of Lab Equipment and Electronic Components
2. Understand basics principle of physical instruments.
3. Apply the knowledge for the repair.
4. Identify the importance of reduction electronic waste management.

SEC-154-PHY : Basic Lab Electric devices and Circuits
Course outcome (CO): Upon completion of the course the student will be able
1) To expose the students to the basic concepts of electric elements and their functions.
2) To provide adequate knowledge about the Industrial applications of electric
instruments.
3) To provide adequate knowledge about its applications.
4) Students can study Electrical Engineering.
5) Students can understand about devices and systems that use electricity and
electromagnetism and their design and application.

Semester III

PHY 201 MJ : Mathematical Physics-I
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1) Understand Complex algebra useful in Physics domain.
2) Identify application of the concept of vector calculus to understand various physical quantities.
3) Understand the concept of divergence and gradient of scalar field and curl of vector fields and their significance.
4) Perform the calculations in vector identities.
5) Apply the knowledge of these mathematical techniques applicable to theoretical and practical physics.

PHY 202(A) MJ : Electronics
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1) Understand the parameters, characteristics, and workings of transistors.
2) Identify and use various electronic devices like transistors, FET, and op-amp.
3) To understand the electronic circuits and their significance.
4) Define performance parameters Logic gates and its families.
5) Apply the knowledge of analog and digital electronics.

PHY 202(B) MJ : Instrumentation
Learning Outcomes (CO): - Upon completion of this course student will able to
1) Understand the fundamental of measurements.
2) Understood the concept of error.
3) Measurement and calculate error.
4) Measurement of pressure and temperature.
5) Describe Transducer and its types

PHY 203 MJP : General Physics Lab-III


PHY 221 VSC P: Introduction to Computational Physics-I
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1. Understand importance use of computer programming and plotting of graphs enhance basic concepts in Physics.
2. Identify and enhance analytical capabilities.
3. Computational capabilities and its significance
4. Learn to use C++ Language for programming
5. Apply the knowledge of computer programming and use of Excel, etc.

PHY 201 IKS : India’s Contribution to Physics
Learning Course Outcomes (CO): Upon completion of the course, the student will be able to, gain both theoretical knowledge and practical understanding, along with ethical and cultural insights, preparing them for further research or application in physics.
1. Understand the Knowledge of Historical Foundations
2. Identify the role of Indian research institutions in advancing physics research.
3. Appreciation of Pioneering Contributions and the significant achievements of Indian physicists.
4. Enhanced Analytical and Research Skills and Apply knowledge from historical and modern Indian contributions to develop innovative solutions to contemporary scientific problems.
5. Develop curiosity and motivation to pursue advanced studies or careers in physics and related disciplines.

PHY 241 MN : Applied Physics-I
Learning Outcomes (CO): - Upon completion of this course student will able to
a) Understanding the Nanoscale
b) Nanomaterial Fabrication
c) Applications of Nanotechnology
d) Characterization Techniques
e) Fundamental Principles of Lasers
f) Types and Characteristics of Lasers
g) Applications of Lasers
h) Physical Principles in Biophysics
i) Functioning of Bioinstrumentations
j) Basic Understanding of Astrophysics and Space Mission

PHY 242 MNP : Applied Physics Lab-I
Learning Outcomes (CO): - Upon completion of this course student will able to
a) Understanding the Nanoscale
b) Nanomaterial Fabrication
c) Applications of Nanotechnology
d) Characterization Techniques
e) Fundamental Principles of Lasers
f) Types and Characteristics of Lasers
g) Applications of Lasers
h) Physical Principles in Biophysics
i) Functioning of Bioinstrumentations
j) Basic Understanding of Astrophysics and Space Mission

OE-221-PHY : Eco-friendly Energy for Modern Living
Learning Course Outcomes (CO): Upon completion of the course, the student will be able to, 1) Describe sources and uses of energy. 2) Define renewable and non-renewable energy. 3) Provide examples of common types of renewable and non-renewable resources. 4) Understand and explain general ways to save energy at a personal, community and global level.

Semester IV

PHY 251 MJ : Oscillation, Waves and Sound
Learning Outcomes (CO): On completion of this course, the learner will be able to:
1) Understand the physics and mathematics of oscillations.
2) Solve the equations of motion for simple harmonic, damped, and forced oscillators.
3) Formulate these equations and understand their physical content in a variety of applications.
4) Describe oscillatory motion with graphs and equations, and use these descriptions to solve problems of oscillatory motion.
5) Explain oscillation in terms of energy exchange, giving various examples.
6) Solve problems relating to undamped, damped and force oscillators and superposition of oscillations.
7) Understand the qualitative description of different types of waves.
8) Understand the real life applications of these waves in real life examples
9) Understand the real life applications of Doppler Effect

PHY 252 MJ : Optics
Learning Outcomes (CO): It is focused on ensuring that students achieve both theoretical understanding and practical competency in optics. These outcomes are typically aligned with the objectives of the course and may include the following:
Conceptual Understanding :
1. Students will gain a thorough understanding of fundamental optical phenomena such as reflection, refraction, interference, diffraction, and polarization.
2. They will learn the principles behind geometrical optics and wave optics.
3. Analytical Skills:
4. Develop the ability to apply mathematical methods and models to solve optical problems.
5. Analyze and interpret the behavior of light in various mediums and under different conditions.
6. Laboratory and Experimental Skills
7. Gain hands-on experience with optical instruments such as spectrometers, polarimeters, and diffraction gratings.
8. Perform experiments to verify theoretical principles and analyze experimental results critically.
9. Practical Applications of Optics:
10. Understand the real-world applications of optics, including lasers, fiber optics, and holography.
11. Learn the working of modern optical devices and their relevance in industries like communication, imaging, and medical technology.
12. Problem-Solving and Critical Thinking:
13. Develop the ability to solve complex problems related to optical systems using an interdisciplinary approach.
14. Critically evaluate optical systems and propose improvements or solutions.
15. Preparation for Advanced Studies:
16. Build a strong foundation for pursuing higher education in physics, optical sciences, or related fields.
17. Acquire the skills and knowledge necessary to participate in research or academic projects in optics.
18. Technological Awareness:
19. Be aware of technological advancements in the field of optics, including quantum optics and nanophotonics.
20. Understand the role of optics in emerging technologies and industries.
21. Career Readiness:
22. Equip students with the skills required for careers in optical design, optical engineering, telecommunications, and other related fields.
23. Prepare students for roles in research and development, particularly in organizations focusing on optical innovations.

PHY 253 MJP : General Physics Lab-IV
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1) Use and handle various instruments and equipment.
2) Design experiments to test a hypothesis and/or determine the value of an unknown quantities.
3) Investigate the theoretical principles of an experiment.
4) Setup experimental equipment to implement an experimental approach.
5) Analyze the data, plot appropriate graphs and reach conclusions from data analysis.
6) Work in a group to plan, implement and report on a project/experiment.

PHY 271 VSC P: Introduction to Computational Physics-II
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1. Understand importance use of computer programming and plotting of graphs enhance basic concepts in Physics.
2. Identify and enhance analytical capabilities.
3. Computational capabilities and its significance
4. Learn to use Python and C++ Language for programming
5. Apply the knowledge of computer programming and use of Excel, etc.

PHY 291 MN : Applied Physics-II
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1) Utilize AI tools for various aspects in Physics
2) Understand errors in different experiments and data analysis
3) Learn measurement techniques and data analysis methods.
4) Understand the fundamental principles of instrumentation in physics.
5) Familiarize with various types of instruments and their applications.
6) Develop theoretical understanding of instruments and enhance experimental skills in instrument operation, calibration, and troubleshooting etc.

PHY 292 MNP : Applied Physics Lab-II
Learning Outcomes (CO): - Upon completion of the course, the student will be able to,
1. Understand importance use of computer programming and plotting of graphs enhance basic concepts in Physics.
2. Identify and enhance analytical capabilities.
3. Computational capabilities and its significance
4. Learn to use excel for drawing of graph
5. Apply the knowledge of computer programming and use of Excel, etc.

OE-271-PHY: Li-Battery - Repairing and Maintenance
Course Outcomes : By the end of the course, participants will:
1. Understand basics of Battery and storage.
2. Apply the knowledge for the repair of batteries.
3. Have a solid understanding of Li-ion battery technology and its common faults.
4. Be able to safely disassemble, repair, reassemble, and test battery packs.
5. Develop the skills to diagnose and resolve voltage imbalances, capacity loss, and BMS-related issues.
6. Be prepared to implement preventive maintenance strategies to prolong battery life.
7. Have the ability to manage safety risks and environmental concerns associated with Li-ion battery

SEC-253-PHY : Introduction to Physics of Devices
Course Outcomes- Upon completion of the course, the students will able to
1. Understand the physics principles in various devices.
2. Acquire the scientific information of various physical and electrical devices used in physics practicals.
3. Identify the errors in instrument and study their analysis.
4. Recognize different electronic components, devices and their applications.

Semester V

PHY 301 MJ : Mathematical Physics-II
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1) Understand Curvilinear Co-ordinates.
2) Identify applications of partial differential equations and to understand various physical quantities.
3) To understand the concept of special theory of relativity and their significance
4) Perform the calculations in special functions
5) Understand Basic concepts of Fourier Series, Fourier coefficients & its use to solve basic
problems.
6) Apply the knowledge of these mathematical techniques applicable to theoretical and practical
physics.

PHY 302 MJ : Solid State Physics-I
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1) To understand crystal structures and concepts like Miller indices, interplanar spacing, packing
fraction, and reciprocal lattice.
2) To understand the principles of experimental techniques X-ray diffraction and to analyze crystal
structures using diffraction.
3) To understand Ewald construction and diffraction conditions in direct and reciprocal lattice.
4) To understand origin of bands and concept of density of states and Fermi energy in solids.
5) To understand electrical and magnetic properties of solids.
6) To apply concepts to numerical and analytical problems in solid state Physics.

PHY 303 MJ : Electrodynamics-I
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1) Understand the fundamental concepts of electric and magnetic fields.
2) Identify the behavior of fields in dielectric and magnetic materials.
3) Explain Maxwell’s equations and their physical significance.
4) Describe the basic properties of electromagnetic waves.
5) Apply the knowledge of electrodynamics to simple physical systems.

PHY 304 MJ : Classical Mechanics
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1. Understand the basic laws and concepts of classical mechanics.
2. Identify the physical significance of centre of mass, momentum, and energy conservation.
3. Explain the motion of particles under electric, magnetic, and central force fields.
4. Describe Kepler’s laws and the motion of artificial satellites.
5. Understand fundamental concepts of elastic and inelastic scattering
6. Apply the knowledge of Lagrangian and Hamiltonian mechanics to physical systems.
7. Solve numerical problems related to particle dynamics and constrained systems.

PHY 305 MJP : General Physics Lab-V


PHY 306 MJP : General Physics Lab-VI


PHY-310(C)-MJ : Essential Electronics
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1) Understand the parameters, characteristics, and workings of transistors.
2) Identify and use various electronic devices like transistors, FET, and op-amp.
3) To understand the electronic circuits and their significance.
4) Define performance parameters Logic gates and its families.
5) Apply the knowledge of analog and digital electronics.

PHY 311 MJP : Special Physics Lab-I
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1. Understand how prepare and deposit thin films using various deposition techniques
2. Characterize thin films using techniques like XRD, SEM, AFM, UV-Vis spectroscopy, four-point probe,FTIR, ellipsometry, and profilometer.
3. Analyze and interpret experimental data of thin films from the various applications such as solar cells,sensors, magnetic devices, and electronic components.

PHY 321 VSC P: Solar PV System: Installation, Repairing, and Maintenance
Learning Course Outcomes (CO): Upon completion of the course, the student will be able to,
1. Explain the working principle of solar PV systems.
2. Identify major components of rooftop solar installations.
3. Perform basic sizing and design calculations.
4. Describe installation and safety procedures.
5. Understand maintenance and fault detection methods

PHY-341-MN : Modern Physics: Concepts and Applications
Learning Course Outcomes (CO) : Upon completion of the course, the student will be able to,
1. Understand the need for modern physics and its fundamental concepts.
2. Explain basic quantum phenomena in a conceptual manner.
3. Describe atomic structure and related phenomena.
4. Understand nuclear processes and their applications.
5. Apply concepts of modern physics in interdisciplinary fields.

Semester VI

PHY 351 MJ : Atomic and Molecular Physics-I 
Learning Course Outcomes (CO) :Upon completion of the course, the student will be able to,
1) Understand basic concepts of spectroscopy.
2) Identify the various types of spectra.
3) explain various spectroscopic terms and their significance.
4) able to solve problems in spectroscopy.
5) Apply the knowledge of spectroscopy in various fields like biology, medicine, chemistry, etc.

PHY 352 MJ : Quantum Mechanics-I 
Learning Course Outcomes (CO): Upon successful completion of the course, students will be able to:
1. Understand the core concepts and experimental basis of quantum mechanics, including waveparticle duality and uncertainty principle.
2. Apply the Schrödinger equation to analyse basic quantum systems such as particle in a deep
potential well, step potential and tunnelling phenomena.
3. Interpret the physical significance of wave functions, probability densities and expectation values
in quantum systems.
4. Utilize operator formalism, including commutation relations and Hermitian operators to describe
measurable physical quantities in quantum mechanics.

PHY 353 MJ : Statistical Mechanics-I 
Learning Course Outcomes (CO): Upon successful completion of the course, students will be able to:
1. Understand the core concepts and experimental basis of quantum mechanics, including waveparticle duality and uncertainty principle.
2. Apply the Schrödinger equation to analyse basic quantum systems such as particle in a deep
potential well, step potential and tunnelling phenomena.
3. Interpret the physical significance of wave functions, probability densities and expectation values
in quantum systems.
4. Utilize operator formalism, including commutation relations and Hermitian operators to describe
measurable physical quantities in quantum mechanics.

PHY 354 MJ : Nuclear Physics-I 
Learning Course Outcomes (CO): Upon completion of the course, the student will be able to,
 Understand the structure and properties of the nucleus, radioactivity and its applications.
 Identify the principles and working of particle accelerators and nuclear radiation detectors.
 Explain nuclear forces, elementary particles and quark model along with their significance.
 Analyze nuclear reactions, Q-value, fission, fusion, chain reaction and the working of nuclear
reactors.
 Apply the knowledge of nuclear physics to solve numerical problems based on binding energy,
radioactive decay, half-life and semi-empirical mass formula.

PHY 355 MJP : General Physics Lab-VII 


PHY 356 MJP : General Physics Lab-VIII(Project-I)


PHY 360 MJ : Lasers Technology 
Learning Course Outcomes (CO) : After learning the course the students will be able to
1. Understand to describe and explain fundamental concepts in laser physics.
2. Compare the function and properties of a number of common lasers.
3. Verify properties of material used for laser production.
4. Apply the knowledge of laser in various applications.

PHY 361 MJP : Special Physics Lab-II
Learning Course Outcomes (CO) : After learning the course the students will be able;
1. to understand to describe and explain fundamental concepts of instruments
2. to compare the function and properties of instruments.
3. to verify properties of material used for instruments production
4. to apply the knowledge of laser and medical electronics in various applications.

PHY 371 VSC : Electric Vehicle Technology
Learning Course Outcomes (CO) : After completing this course, students will be able to:
1) Explain different types of electric vehicles and their applications.
2) Identify major EV components and describe their functions.
3) Understand basic wiring and electrical connections used in EVs.
4) Perform simple electrical measurements using standard instruments.
5) Apply basic calculations to estimate EV parameters such as range, energy consumption and
charging time.
6) Describe the working of systems such as BLDC motor, controller and throttle.
7) Identify common faults and suggest simple troubleshooting methods.
Understand practical aspects of EV maintenance through field exposure.
8) Compare different battery technologies used in EVs.
9) Develop basic technical and problem-solving skills related to EV systems.

