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[P12] Lorentz force — generalized potentials
Later in this course we will see that a particle moving with velocity ¢ in an elec-
tromagnetic field is acted upon by the so-called Lorentz force

F=Q(E+7xB)

with E the electrical field and B the magnetic induction.

We will see as well that £ and B can be written as
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where A is a vector potential and ¢ is a scalar potential.

a) Show that
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where U = Q(¢ — 7 A).

b) Show that the D’Alembert principle % % — % = I, is again of the form
J J

4 aaT'Lj - gTLj = 0 (even though F' # —VU).
U is a so called generalized potential and L is now a generalized Lagrange
function.

[P13] friction

We consider a system with holonomic constraints. Conservative forces (with asso-
ciated potential V') exist as well as friction (with generalized force Qg-R))). As you

know friction is not a conservative force, a typical form of it is Q;R) =— Z;Zl Biidi-

a) Show that for such type of systems
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where D is the so called dissipation function which you have to derive.

b) Derive & E = —2D where E =T + V is the total energy.
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