DEPARTMENT OF PHYSICS

GOVERNMENT OF MANIPUR, IMPHAL COLLEGE, IMPHAL

PROGRAM SPECIFIC OUTCOME:

Improve scientific attitude and temperament in experimental skills, data analysis, calculations,
measurements, the strength of equations, formulae, graphs, mathematical tools to tackle the
problems

Understand theories, concepts and significance of physics and its relevance in present day
Technology.

Create interest in the subject and improve technological aspect through mini projects, projects,
models, demonstrations, presentations etc.

Gain the knowledge of quantum mechanical concepts applicable in understanding behaviour of
nano-materials and applications in nanotechnology.

Understand various types of crystal structures andsymmetries and understand the relationship
between the real and reciprocal space and learn the Bragg’s X-ray diffraction in crystals.

Enhance academic abilities, personal qualities and transferable skills this will give them an
opportunity to develop as responsible citizens.

NEW NEP 2020 SYLLABUS:

COURSE OUTCOME

Students graduatingwith the B.Sc. Physics degree should be able to

% Acquire

a fundamental/systematic and coherent understanding of the academic field of basic
Physics in areas like Mechanics, Electricity and Magnetism, Waves and Optics,
Thermal and Statistical Physics, Quantum Mechanics, Mathematical Physics and their
applications to other core subjects in Physics;

a wide ranging and comprehensive experience in physics laboratory methods in
experiments related to mechanics, optics, thermal physics, electricity, magnetism,
digital electronics, solid state physics and modern physics. Students should acquire
the ability for systematic observations, use of scientific research instruments, analysis
of observational data, making suitable error estimates and scientific report writing;
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iii.  procedural knowledge that creates different types of professionals related to the
disciplinary/subject area of Physics, including professionals engaged in research and
development, teaching and government/public service;

iv.  knowledge and skills in areas related to their specialization area corresponding to
elective subjects within the disciplinary/subject area of Physics and current and
emerging developments in the field of Physics.

Demonstrate the ability to use skills in Physics and its related areas of technology for

formulating and tackling Physics-related problems and identifying and applying appropriate

physical principles and methodologies to solve a wide range of problems associated with

Physics.

Recognize the importance of mathematical modeling, simulation-and computational methods,

and the role of approximation and mathematical approaches to describing the physical world

and beyond.

Plan and execute Physics-related experiments or investigations, analyze and interpret

data/information collected using appropriate methads, including the use of appropriate

software such as programming languages and purpose-written packages, and report accurately

the findings of the experiment/investigations while relating the conclusions/findings to

relevant theories of Physics.

Demonstrate relevant generic skills and global competencies such as

i.  problem-solving skills that are required to solve different types of Physics related

problems with well-defined solutions, and tackle open-ended problems that belong to
the disciplinary area boundaries;

ii.  investigative skills, including skills of independent investigation of Physics related
issues and problems;

iii.  communication skills involving the ability to listen carefully, to read texts and
research papers analytically and to present complex information in a concise manner
to different groups/audiences of technical or popular nature;

iv.  analytical skills involving paying attention to detail and ability to construct logical
arguments using correct technical language related to Physics and ability to translate
them with popular language when needed;

v. ICT skills;

vi.  personal skills such as the ability to work both independently and in a group.

Demonstrate professional behavior such as
i.  being objective, unbiased and truthful in all aspects of work and avoiding unethical,
irrational behavior such as fabricating, falsifying or misrepresenting data or
committing plagiarism;
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the ability to identify the potential ethical issues in work-related situations;

be committed to the free development of scientific knowledge and appreciate its
universal appeal for the entire humanity;

appreciation of intellectual property, environmental and sustainability issues;
promoting safe learning and working environment.

OLD SYLLABUS

COURSE OUTCOME:

SEM 1:

SEM 2:

MECHANICS

Grasped the Newton’s laws of motion, different types of frames of references and Centre of mass.
Learned conservation laws of energy and linear momentum and apply them to solve problems
Learn the basics idea of moment of inertia and its application for.different shapes of object. Also
know about rotational motion.

Fundamental ideas of special theory of relativity such as length contraction and time dilation and
mass — energy invariance.

Identifying and describing physical systems with their professional knowledge.

Gravitation, Oscillation and Properties of Matter

Understand the concepts of Gravitation and-its-application.

Learned the basic concept of SHM, its displacement, velocity and energy relation. Also learned
about oscillation and its type.

THERMAL PHYSICS AND OPTICS

The course makes.the students able to understand the basic physics of heat and temperature and
their relation with energy, work, radiation and matter.

The students also learn how laws of thermodynamics are used in a heat engine to transform heat
into work.

Study Kinetic theory of gases, radiation, the laws of thermodynamics, thermodynamic description
of systems.

Familiarity with Black body radiation, Spectral distribution and different types of laws.

Realize the importance of Thermo dynamical functions and applications of Maxwell’s relations.
Study Interference, Diffraction, Polarisation and Quantum Optics through multiple experiments

ELECTRICITY AND MAGNETISM

Understand the vector and scalar fields.
Learned and apply Poisson’s and Laplace’s equation to electrostatic problems.
Understand divergent and curl of magnetic induction vector
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SEM 4:

SEM 6:

Understand magnetization of matter, electromagnetic induction, Maxwell’s equation and flow of
electromagnetic power

ATOMIC AND NUCLEAR PHYSICS

Students would know about the basic principles in the development of modern physics.

Students to study the atomic and nuclear physics

Learned about the Planck’s hypothesis, photoelectric effect, Compton effect, matter waves,
atomic models, Schrodinger wave equations.

Know about brief idea of nuclear and its stability. Also know about alpha, beta and Y-rays
emission and Fission and fusion.

Understand different nuclear models

ELECTRONICS AND MATHEMATICAL PHYSICS

Study and apply different network theorems

Understand basic structure of diodes, transistors and their analysis in various applications
Understand basic structure of FET and MOSFETS.

Using transistors in different amplifiers, OP-AMPs and signal generators

Understand basic ideas of digital electronics

Understand complex variables and their functions

Study different special functions partial differential equations and Fourier series

SOLID STATE PHYSICS AND QUANTUM MECHANICS

Students learned.a clear picture of crystal structures and a clear understanding about x-ray
diffraction.

Expected to gain knowledge of superconductivity, its underlying principles and its applications in
modern world.

Learned the:magnetic Properties of matter.

Know about the Energy band picture of conductor, semiconductors and insulators

Understand clearly the transition from classical theory to quantum theory

Understand postulates and formalism of quantum theory.

Apply quantum theory to particle in one dimensional box, linear harmonic oscillator, one
dimensional potential barrier and hydrogen atom.
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