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MECHANICS 
- topics for admission to the PhD programme - 

A. THEORETICAL MECHANICS 

1. The kinematics of a point particle: The motion in the Frenet frame; Absolute and relative 

motions of a point particle 

2. The kinematics of a rigid body: Velocity and acceleration fields; Classes of rigid motions 

3. Newton's laws and consequences: Existence of solutions; Conservative forces and the 

conservation of total energy 

4. The equations of motion in curvilinear coordinates 

5. The motion of the point particle under the action of particular forces: the motion of the 

heavy material point, harmonic oscillations, the motion of a point particle under the 

action of a central force 

6. Kepler's laws. The gravitational force 

7. Constrained motion of a point particle 

8. The equations of motion of a free rigid body 

 

B. ANALYTICAL MECHANICS AND CONTINUUM MECHANICS 

1. Dynamics of systems of point masses: Elements of variational calculus, the Euler-

Lagrange equations; The motion of point particles in a conservative field, the Hamilton's 

Principle; Legendre Transformations; Hamilton's equations 

2. Dynamics of constrained systems: Possible and virtual  (infinitesimal) displacements; 

The virtual work principle, D'Alembert's principle; Lagrange's equations; The invariance 

of Lagrange's equations; Natural systems; Hamilton's function 

3. The Hamilton-Jacobi method; The determination of the complete integral by the method 

of separation of variables 

4.  Continuous body vs. rigid body 

5.  Deformation tensors 

6.  The equations of motion of a continuous medium 
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