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DSE Courses of B.Sc. (Hons) Mathematics, Semester -VIII

DISCIPLINE SPECIFIC ELECTIVE COURSE — 6(i): ADVANCED MECHANICS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility Pre-requisite
& Code Lecture | Tutorial | Practical/ | criteria of the course
Practice (if any)
Advanced 4 3 1 0 Class XII pass | Calculus,
Mechanics with Differential
Mathematics | Equations,
Mechanics

Learning Objectives: The main objective of this course is to:
e Provide the students an enriching experience of the basic concepts of mechanics in
space and its related concepts.
e Impart quality understanding to the students about Newtonian, Lagrangian and
Hamiltonian mechanics along with practical applications of these concepts in real life.
e Understand the concept of fluid, their classifications, model, and approaches to study
the fluid flow.
Learning Outcomes: This course will equip the students with the:
e Fundamental concepts of force systems, generalized coordinates, kinematics of a
particle and a rigid body.
e Thorough and in depth understanding of the classification of dynamical systems,
Lagrangian and Hamiltonian’s equations.
e Formulation of mass and momentum conservation principle; solution for non-viscous
flow, the motion of sphere, cylinder, and two-dimensional flow.
e Understanding of the concepts of stress and strain in viscous flow; derivation of Navier-
Stokes equation of motion and related problems.

SYLLABUS OF DSE-6(i)

UNIT - I: Newtonian Mechanics (15 hours)
General force systems, Equilibrium of a system of particles, Reduction of a force systems,
Equilibrium of a rigid body, Generalized coordinates and constraints, Work and potential
energy, Kinematics of a particle and a rigid body. Moments and product of inertia. Kinetic
energy and angular momentum, Motion of a particle and a system, Moving frame of reference,
Motion of a rigid body.

UNIT - II: Lagrangian and Hamiltonian Mechanics (12 hours)
Lagrange’s equations for a particle in plane, Classification of dynamical systems, Lagrange’s
equations for any simple dynamical system, general dynamical system and for impulsive
motion; Applications of Lagrange’s equations, Hamiltonian and the Canonical equations of
motion, The passage from the Hamiltonian to the Lagrangian, Conservative systems.
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UNIT - 1lI: Fluid Mechanics (18 hours)
Classification of fluids, Continuum model, Eulerian and Lagrangian approach of description,
Differentiation following the fluid motion, Velocity of a fluid particle, Irrotational flow,
Velocity potential, Equipotential surfaces, Streamlines and Pathlines, Mass flux density,
Conservation of mass leading to equation of continuity, Boundary surface; Forces in fluid
flows, Conservation of linear momentum and its mathematical formulation (Euler’s equation
of motion), Bernoulli’s equation, Axi-symmetric flows and motion of sphere; Two-
dimensional flows, Motion of cylinder, Stream function, Complex potential, Line sources
and line sinks, Line doublet, Milne-Thomson circle theorem; Viscous flow, Stress components
in areal fluid, Stress and strain analysis, Navier-Stokes equations of motion and its applications.

Essential Readings
1. Chorlton, F. (2005). Textbook of Fluid Dynamics. CBS Publishers, Delhi. Reprint 2018.

2. Synge, J. L. and Griffith, B. A. (2017). Principles of Mechanics (3rd ed.). McGraw-Hill
Education. Indian Reprint.

Suggestive Readings

e Gantmacher, F. (1975). Lectures in Analytic Mechanics. MIR publisher, Moscow.

e Goldstein, H., Poole, C.P. and Safco, J.L. (2002). Classical Mechanics. (3rd ed.). Addison
Wesley.

e Kundu, Piyush K. and Cohen, Ira M., Dowling, David R. (2016). Fluid Mechanics (6th ed.).
Academic Press.

e Mitchell, John W. (2020). Fox and McDonald’s Introduction to Fluid Mechanics. (10th ed.).
John Wiley & Sons.

e Taylor, John R. (2005). Classical Mechanics. University Science Books.

DISCIPLINE SPECIFIC ELECTIVE COURSE - 6(ii): CRYPTOGRAPHY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite
Code Lecture | Tutorial | Practical/ | criteria of the course
Practice (if any)
Cryptography 4 3 1 0 Class XII Group Theory,
pass with Linear Algebra
Mathematics

Learning Objectives: Primary objective of this course is to:
e Learn challenges and types of attacks on the security of cryptographic protocols.
e Understand concept of confusion and diffusion, that is central to the security of
symmetric key cryptography.
e Learn mathematical hard problems, which can be used to build various public key
cryptosystems.
e Gain knowledge of post quantum cryptography that resist quantum attacks.
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