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1.  Course Description and Learning Outcomes 

 

a. Course Description 

D’Alembert’s principle, variational principles and Euler Lagrange’s equations, rigid 

bodies and small oscillations, Hamilton’s mechanics, canonical transformations and 

Hamilton- Jacobi theory, stability, integrable systems and chaotic motion. 

 

b. Intended Learning Outcomes: Good knowledge of Newtonian mechanics, Lagrangian 

formulation and Hamiltonian formulation. 

 

c. Contents  

1.   Newtonian Mechanics:  Newtonian mechanics for a single particle and many particles. 

Galileo's relativity principle, Inertial Frames and Galilean symmetry. 

2.   The Lagrangian Formulation: The Lagrangian, The principle of least action; 

Generalised coordinates and coordinate systems; Conservation Laws; Noether's theorem 

and symmetries; Motion in one dimension and period of oscillation; Central fields and the 

Kepler's problem; Relativistic mechanics; Small oscillations and stability. 

3.   The Motion of Rigid Bodies:  Kinematics of rotational motion and the orthogonal 

group; Angular velocity; Angular momentum, Kinetic energy and the inertia tensor; 

Euler's equations of motion; Euler's angles; Applications. 

4.   The Hamiltonian Formulation:  The Hamiltonian as a Legendre transform of the 

Lagrangian. Poisson brackets, Hamilton's equations; Canonical transformations; 

Liouville's theorem; The Hamilton-Jacobi theory; Action-angle variables; Integrable 

models; Adiabatic invariants; Relationship to quantum mechanics. 

d.   Resources Available to Students 

      Textbooks:  Mechanics by Landau and Lifshitz; V.I. Arnold; Goldstein 

 

 

 

 



2.  Attendance and Class Discipline 

 

 Attendance: The attendance of this course is mandatory. 

 

Cheating: Any student caught cheating or attempting to cheat during an exam will be 

dismissed on the spot and will receive a grade of zero on the corresponding exam. Any case 

of plagiarism in the research report will be also considered as an act of cheating and a grade 

of zero will be given to the student on the corresponding research report. Cheating cases will 

also be reported to the Students Affairs Committee for further disciplinary action, which 

could result in the student being given a failing grade in the course and a Dean’s warning as 

well as the possibility of being dismissed from the University.    

Class discipline: No eating, drinking, smoking or use of mobile phones is permitted during 

class time. The instructor reserves the right to dismiss, from class, any student acting in a 

manner that is considered disruptive or counter-productive to the teaching/learning process in 

the classroom. 

 

3.  Homework: To be assigned by the professor 

 

 

4.  Quizzes and Final grade: To be assigned by the professor 

  

 

5.  Office hours: To be assigned by the professor 
  


