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SYLLABUS OF DSC 19 
THEORY COMPONENT 
(Credits: 3; Hours: 45) 
 
Unit I                                                                                                                   (10 Hours)                                                                                                   
 
Variational Principle and Lagrangian Formulation  
Calculus of Variation with applications. Generalized coordinates. Lagrangian, Hamilton's 
Principle, Euler-Lagrange equations of motion. Constrained systems. Cyclic coordinates and 
conserved quantities. Applications to physical systems.  

Unit II                                                                                                             (10 Hours) 
 
Hamiltonian Formulation and Phase Space    

conservation of phase space volume. Applications to Physical Systems.    

Unit III                                                                                                                  (11 Hours) 
 
Rigid Body Dynamics  
Rotation Matrices, Euler Angles. Angular momentum and kinetic energy of rigid bodies, The 

Torque-free motion.  The symmetrical top with one point fixed. 

Unit IV                                               (14 Hours) 
 
Central Force and Orbital Mechanics  
Equation of motion under central force, Classification and Stability of orbits. Virial Theorem. 
Conditions for Closed Orbits (Bertrand's Theorem).  The Kepler Problem. Scattering in central 
force field. Rutherford scattering as an application.   
Theory of small oscillations: Linearization of equations of motion. The Eigenvalue Equation 
and the Principal Axis Transformation, Normal coordinates and normal frequencies of 
oscillations. Damped and forced oscillations, Coupled oscillators. 
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