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Syllabus for B.Sc. Physics (Theory and Practical)
As per credit based system
Third Year B.Sc.2021-2022.

The revised syllabus in Physics as per credit based system for the Third Year B.Sc. Course will be implemented
from the academic year 2021-2022.

Preamble: The systematic and planned curricula from these courses shall motivate and encourage learners to
understandbasic concepts of Physics.
Objectives:
* To develop analytical abilities towards real world problems
« To familiarize with current and recent scientific and technological developments
« To enrich knowledge through problem solving, hands on activities, study visits, projects etc.



SEMESTER VI

Theory

Course

UNIT

TOPICS

Credits

Lectures
per
Week

USPH601

Classical Mechanics

Classical Mechanics

Classical Mechanics

Classical Mechanics

2.5

USPHG602

Electronics

Electronics

Electronics

Electronics

2.5

USPH603

Nuclear Physics

Nuclear Physics

Nuclear Physics

Nuclear Physics

2.5

USPH604

Special Theory of Relativity

Special Theory of Relativity

Special Theory of Relativity

Special Theory of Relativity

2.5

Practicals

USPH605

Practicals of Course USPH601 + Course USPH602

2.5 6

USPH606

Practicals of Course USPH603 + Course USPH604

2.5 6

Project

USPHPR2

USPH601 + USPH602 + USPH603 + USPH604




SEMESTER VI

Name of the Duration Semester Subject
Programme

B.Sc. in Physics Six semesters VI Physics
Course Code Title Credits

USPH601 Classical Mechanics 2

Theory Course — USPH601: Classical Mechanics

Learning outcomes:

This course will introduce the students to different aspects of classical mechanics.
They would understand the kinds of motions that can occur under a central potential and
their applications to planetary orbits. The students should also appreciate the effect of
moving coordinate system, rectilinear as well as rotating. The students are expected to
learn the concepts needed for the important formalism of Lagrange’s equations and derive
the equations using D’Alembert’s principle. They should also be able to solve simple
examples using this formalism. The introduction to simple concepts from fluid mechanics
and understanding of the dynamics of rigid bodies is also expected. Finally, they should
appreciate the drastic effect of adding nonlinear corrections to usual problems of
mechanics and nonlinear mechanics can help understand the irregularity we observe
around us in nature.

Unit - | Central Force (15 lect.)

1. Motion under a central force, the central force inversely proportional to the square of
the distance, Elliptic orbits, The Kepler problem.

2. Moving origin of coordinates, Rotating coordinate systems, Laws of motion on the
rotating earth, The Foucault pendulum, Larmor’s theorem.

KRS: 3.13-3.15,7.1- 7.5.

Unit -11 (15 lect.)
Lagrange’s equations

1. D’Alembert’s principle, Constraints, Examples of holonomic constraints, examples

of nonholonomic constraints, degrees of freedom and generalized coordinates, virtual

displacement, virtual work, D’ Alembert’s principle, illustrative problems.

2. Lagrange’s equations (using D’Alembert’s principle), properties of Lagrange’s

equations, illustrative problems, canonical momentum, cyclic or ignorable coordinates.

PVP:4.2t04.9,5.2t05.4,7.2,7.3.




Unit -111 Fluid Motion and Rigid body rotation (15 lect.)

1. Kinematics of moving fluids, Equation of motion for an ideal fluid, Conservation
laws for fluid motion, Steady flow.

2. Rigid dynamics: introduction, degrees of freedom, rotation about an axis: orthogonal
matrix, Euler’s theorem, Eulerian angles, inertia tensor, angular momentum of rigid body,
Euler’s equation of motion of rigid body, free motion of rigid body, motion of symmetric
top (without notation).

KRS :8.6t08.9
PVP: 16.1 to 16.10

Unit-1V  Non Linear Mechanics (15 lect.)

1. Nonlinear mechanics: Qualitative approach to chaos, The anharmonic oscillator,
Numerical solution of Duffing’s equation.

2. Transition to chaos: Bifurcations and strange attractors, Aspects of chaotic behavior
(Logistic map).

BO:11.1,11.3to 11.5
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