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Submission on June 23, 2006 during the lecture

8. 1. (induction, 4 marks) A conducting loop ring with radius r0 is rotating in a homogeous magnetic field with
field strength B0. The ring is rotating with a angular velocity ~w around a diameter perpendicular to the direction
of the magnetic field ~B.

(a) (2 marks) Calculate the induced voltage U .

(b) (2 marks) Now, take into account that the ring has an electrical resistance R. Due to this fact, the ring
’generates’ an electrical power P = UI. Calculate the torque that is needed to keep the ring rotating with
constant angular velocity ω0!

8. 2. (Maxwell’s stresstensor I, 2 marks) Calculate the pressure Pstr. of an electromagnetic field on a area lying
in the y-z-plane of the coordinate stystem, if ...

(a) (1 Punkte) ... the electromagnetic field is isotropic

(b) (1 Punkte) ... the x-components of the electric and magnetic field vanish.

8. 3. (Maxwell’s stresstensor II, 4 marks) Consider a point charge q with distance r′ from the x2-x3-plane.
Assume that the x2-x3-plane is a metallic grounded disc.

(a) (2 marks) Calculate the stresstensor Tij for points lying in the x2-x3-plane.

(b) (2 marks) Use the result of exercise (a) to calculate the force of the point charge onto the disc.

Hint: It is allowd to use the potential and the Green’s function given in the lecture notes on page 41. The script
can be found on the homepage of the lecture. In order to calculate the stresstensor, you have to calculate the
electric field of the arrangement first.

8. 4. (LC-oscillator, 8 marks) Consider a circuit with a resistance R, a capacitor C and an inductor with self-
inductance L (see sketch). At t = 0, the voltage between the plates of the capacitor is given by UC(t = 0) = U0.
Furthermore we have I(t = 0) = 0.

(a) (1 mark) Give the differential equation for the voltage UC(t) between the plates of the capacitor!

(b) (4 marks) Give the general solution UC(t) of this differenial eqution. Take the initial conditions into
account!

(c) (3 marks) Depending on the values of L, R and C, there exists three qualtitatively different cases for the
solution UC(t) of the differential euqation. Give the solution for the three cases and sketch UC(t).
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Fortsetzung folgt ...


