
7. ELECTRONſ ıN MAGNETıC FıELD (9 points)
— Kaarel Hänni, Jaan Kalda.

Inwhat followswe consider two electrons
(of massm and charge −e) moving in homo‐
geneous magnetic field of flux density B in
such a way that the distance between the two
electrons remains always constant; different
subtasks explore different possibilities.
i) (2 points) The distance between the elec‐
trons is so large that their electrostatic repul‐
sion can be neglected. At a certain moment,
the angle between the velocity vectors of the
electrons is α ̸= 0, and one of them moves
in the direction of the other with speed v.
Sketch the trajectories of the both electrons.
What is the speed of the other electron?
ii) (1 point)The electrostatic repulsion is still
to be neglected. Now, the trajectories of the
two electrons intersect, and at a certain mo‐
ment, the velocity of one of them is v⃗. What
can be said about the velocity of the other
electron at the same moment? Sketch the
both trajectories.
iii) (2 points) What is the distance l between



the electrons if both of them perform a peri‐
odic motion of period 6πm

Be while moving
with a constant speed?
iv) (2 points)The figure below depicts the tra‐
jectory of one of the electrons for a certain set
of initial conditions. Where is the other elec‐
tron at the moment when the first electron is
at the position of the small circle? What is
the period of this motion?

v) (2 points)The figure below depicts the tra‐
jectory of one of the electrons for a certain set
of initial conditions. What is the speed of the
other electron at the moment when the first
electron is at the position of the small circle?


