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Syllabus for First Year of Master of Science in Physics
(With effect from the academic year 2023-2024)

SEMESTER - | Paper No—Physics Paper— 11
Course Title: Classical Mechanics No. of Credits - 04
Type of Vertical: Major COURSE CODE: S502PHT

Learning Outcomes Based on BLOOM’s Taxonomy:

After completing the course, the learner will be able to...

Course
) Blooms )
Learning Course Learning Outcome
Taxonomy
Outcome No.
CLO-01 Remember | Recall the concepts of central force and Lagrangian Mechanics
CLO-02 Understand | Explain the use of Lagrangian and Hamiltonian principles
Understand the concepts in small oscillations and eigenvalue
CLO-03 Understand _
equation
CLO-04 Understand | Understand canonical transformations and its examples
CLO-05 Apply Solve complex problems in classical mechanics
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Syllabus for First Year of Master of Science in Physics
(With effect from the academic year 2023-2024)

SEMESTER - |

Paper No.— Physics Paper-II

Course Title: Classical Mechanics No. of Credits - 04

Type of Vertical: Major

COURSE CODE: S502PHT

COURSE CONTENT

Module
No.

Content

Credits

No. of
Lectures

01

Review of Newton’s laws, Mechanics of a particle,
Mechanics of a system of particles, Frames of references,
rotating frames, Centrifugal and Coriolis force,
Constraints, D’Alembert’s principle and Lagrange’s
equations, Velocity-dependent potentials and the
dissipation function, Simple applications of the
Lagrangian formulation. Hamilton’s principle, Calculus
of variations, Derivation of Lagrange’s equations from
Hamilton’s  principle, Lagrange Multipliers and
constraint  exterimization problems, Extension of
Hamilton’s principle to nonholonomic  systems,
Advantages of a variational principle formulation.

01

15

02

Conservation theorems and symmetry properties, Energy
Function and the conservation of energy. The Two-Body
Central Force Problem: Reduction to the equivalent one
body problem, The equations of motion and first
integrals, The equivalent one-dimensional problem and
classification of orbits, The virial theorem, The
differential equation for the orbit and integrable power-
law potentials, The Kepler problem : Inverse square law
of force, The motion in time in the Kepler problem,
Scattering in a central force field, Transformation of the
scattering problem to laboratory coordinates.

01

15

03

Small Oscillations: Formulation of the problem, The
eigenvalue equation & the principal axis transformation,
Frequencies of free vibration and normal coordinates,
Forced and damped oscillations, Resonance and beats.
Legendre transformations & Hamilton equations, Cyclic
coordinates and conservation theorems, Derivation of
Hamilton’s equations from a variational principle.

01

15

04

Canonical Transformations, Examples of canonical
transformations, The symplectic approach to canonical
transformations, Poisson brackets and other canonical
invariants, Equations of motion, infinitesimal canonical
transformations & conservation theorems in PB
formulation, The angular momentum PB relations.

01

15

Total

04

60
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Access to the Course

The course is available for all the students admitted for Master of Science in Physics.
Methods of Assessment

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and
40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as
recommended by the Board of Studies and approved by the Board of Examination and the
Academic Council of the college.

Pattern of Evaluation
The Examination/Evaluation pattern shall be framed by the Board of Examination with its

final approval from the Academic Council of the College.
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