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Consider the motion of two charged particles (masses my 2, charges ¢;2) in
a homogeneous magnetic field given by the constant vector B. Find the
condition under which the motion of the center of mass and the relative
motion become decoupled.

1
Hint: Use A = §B X T.

Find the Hamilton function for an anharmonic oscillator, the Lagrange
function of which is given by
L, 1 2,2 3 2
L=-mi*"—-—mwz*—ax’+ Pri~.
2 2
Check that the Hamilton’s equations of motion are equivalent to the La-
grange’s equation of motion.

The Lagrangian for a particle in an external field (described by the potential
V) in an inertial frame is given by

1
LO = §mv(2) — V(I'())

where the subscripts o denote the inertial frame.

Consider a frame of reference rotating with constant angular velocity 2.
Denote all vectors in that frame by vectors without subscripts (e.g. ro — r).
Find the Hamiltonian for the particle in that frame.

Check that the corresponding Hamilton’s equations are equivalent to the
equation of motion for a particle in that rotating frame.



