ELECTRODYNAMICS 

Entrance questions

1. Local form of the Maxwell equations
2. Global form of the Maxwell equations
3. Devices for the measrement of the vectors  E, D, H and  B 
4. Units of E, D, H and B 
5. Definition of D with E and P , definition of B with H and M. 
6. The linear form of the material equations                                          P=P(E), M=M(H), j=j(E,Ei) 
7. Definition of electric current and current density
8. Measurement of the electric field strength E, and units of E 

9. Measurement of the electric displacement or induction D, and units of D 
10.  The electric voltage UAB
11.  The electric potential ( (A) 
12.  Meaning of the electric polarization P
13.  The form of the Maxwell equations in the case of stationary fields 
14.  Differential and integral forms of Ohm’s law. Ohm’s law in the presence of electromotance 
15.  Definition of the electromotive force or electromotance 
16.  Kirchhoff’s current and voltage law
17.  Local and global form of Joule’s law   
18.  Measurement of the magnetic field strength H, and units of H
19.  Measurement of the magnetic induction B, and units of B
20.  Ampère’s circuital law
21.  The force exerted by the magnetic induction field B on a straight conductor of length ∆l carrying an electric current I (FIB rule) 
22.  Lorentz’ force acting on a point charge in an electromagnetic field 

23.  Laplace’s elementary law for the magnetcic field dH in a point with radius vector r due to a current „element” Idl flowing at the origin.   Magnetic field of a finite conductor of arbitrary shape  

24.  Faraday’s law of electromagnetic induction
25.  Neumann’s law of electromagnetic induction 
26.  Sinusoidal type alternating current, complex formalism, complex amplitude 
27.  Concept of the complex impedance. Complex impedance due to a resistor, an inductor, and a capacitor
28.  Power of the alternating current. Effective current and voltage values
29.  Energy of a capacitor with a voltage U and a coil with a current I
30.  Energy density of the electric and the magnetic fields
31.  Displacement current
32.  Velocity of electromagnetic waves  
