
10590-712(8) Lagrangian- and Hamiltonian Mechanics (1 1/2 l, 1 1/2p) 
 

2015 

Course summary: 

Degrees of freedom, generalised co-ordinates, Lagrange equations of the first and second kind, 
applications, small oscillations, variational calculus, Hamilton's principle, Noether's theorem. 

Outcomes of course: 

This course skills the student in the techniques and use of Lagrangian- and Hamiltonian Mechanics. 
Legendre transformations and the variational principle. 
 
Emphasis is placed on problem solving. This course is the basis of all further courses in classical mechanics 
and also lays the foundation for more advanced courses in quantum mechanics. 

Lecturer: 

Prof BIS van der Ventel 
Telephone number: (021) 808-3388 
E-mail address: bventel@sun.ac.za 
Office: Room 1019, Merensky Physics Building. 

Course content: 

The formulation of classical mechanics from a very general viewpoint in terms of generalized coordinates 
etc; conservation laws and their relation with Hamilton and Lagrange formalisms and symmetries; the 
analyses and approximation of many-body systems through normal modes; Lagrange and Hamilton 
mechanics as a formal basis of quantum mechanics. 

Practical (Tutorials): 

Wednesday 09h00 till 11h00 

Study material 

Notes will be sent via email to all students 
Additional textbooks will be placed on reserve in the Physics library 

Learning opportunities: 

Lectures 
Tutorials 

Assessment: 

Methods of Assessments 
Continuous Evaluation: Two test and two homework assignments 
 

Venue and time of assessment opportunities 
To be announced in class. 
 

Availability of marks: 
In reasonable time 
 

Calculation of final mark for the module: 
Final mark = 0.25*(Test 1) + 0.25*(Test 2) + 0.25*(Assignment 1) + 0.25*(Assignment 2)) 


