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PHYSICS

Program Outcomes:

The program outcomes for a Physics Honours student typically include a combination of
knowledge, skills, and competencies acquired during their academic journey. After successful

completion of a 3-year degree program in Physics, the students

e would have a strong foundation in classical and modern physics, including mechanics,
electromagnetism, thermodynamics, quantum mechanics, and relativity.

e would be proficient in mathematics, particularly calculus, linear algebra, and differential
equations, as these are essential tools for solving complex physics problems.

¢ would have hands-on experience in experimental physics, including designing
experiments, using scientific equipment, and collecting and analyzing data accurately.

e would develop strong critical thinking skills, enabling them to analyse and solve
complex scientific problems, make logical deductions, and evaluate experimental
results.

e would be capable of using mathematical and statistical techniques to model physical
phenomena and interpret experimental data.

e would be able to effectively communicate their findings through written reports,
presentations, and discussions, both to fellow scientists and to a broader audience.

e would be proficient in scientific programming and using computer software for
simulations and data analysis is crucial in modern physics research.

e would be capable of engaging in independent research projects, honing their ability to
formulate research questions, conduct literature reviews, and contribute to the
advancement of knowledge in physics.

e would be adept at tackling complex, real-world problems in various fields of physics,
from astrophysics to condensed matter physics.

e would adhere to ethical standards in research and display professionalism in their
interactions with colleagues and peers.
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e may also gain exposure to interdisciplinary topics such as the intersection of physics
with other fields like chemistry, biology, or engineering.

e may go for various career paths, including research, academia, industry, or further
education at the graduate level.

e would be equipped with the skills to adapt to new developments and continue their

learning throughout their careers.

Programme Specific Outcomes:
The 3-year Degree Programme helps the students

e To become familiar with the various mathematical operations that are used in physics,
including how to correctly use the Frobenius method, Fourier series, solve equations
using partial differential equations, use complex functions, and integral transforms, as
well as how to use GNU plot and Python computational techniques to solve some
theoretical problems, such as curve fitting and least square fit, etc.

e To understand the basic mechanics part of Physics and get to know relativity from both
classical and quantum aspects.

e To understand Electricity and Magnetism, Electromagnetic theory starts with Maxwell’s
equations, propagation of e-m waves, polarisation, waveguides, network theorems, and
also analyse of the results experimentally.

e To know various wave phenomena related to acoustic and optics like SHM, wave
propagation, nature of various waves, interference, diffraction, holography and use them
to determine wavelengths of light from multiple sources, frequency of tuning fork.

e To gain knowledge in thermal physics regarding the basic laws of thermodynamics,
entropy, kinetic theory of gases, real gases, specific heat, and experimental outcomes to
measure thermal conductivity of good and bad conductors.

e To get familiar with modern physics concepts with Planck’s quantum theory, Heisenberg
uncertainty principle, eigen value problems in confined particles, then move forward to
Schrodinger equations, bound states, simple harmonic oscillator, Hydrogen atom
problem and ideas of atomic physics.
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To understand analog systems with diodes, transistors, amplifiers, OPAMP and their
various applications in our daily life.

To understand digital electronics starting with CRO, integrated circuits, Boolean
algebra, and their applications in timers, flip-flops, counters, shift registers,
microprocessors in both theory and experiment.

To know about the crystal structures, magnetic properties, dielectric properties,
superconductivity and experimentally find dielectric constants, magnetic susceptibility
and study hysteresis loop of ferromagnets.

To understand the concepts of both classical and quantum statistical physics for
analysing large samples of data both in theory and via computational techniques.

To gain knowledge in classical dynamics, fluid dynamics, 4-vectors, nuclear physics,
radioactive decay, particle physics, and astrophysics with detailed information regarding

our universe and planetary systems as well as numerous experimental techniques.
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