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Problem 1  Give definitions/explanations of the following:

a) Hamiltonian.

Vector potential, A.

)
b) Scalar potential, ¢.
¢)

)

d) Gauge transformation.

Problem 2  Velocities in the Lagrangian

a) Explain the contents and the meaning of the equation below:
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b) Assume that L = K — U is the Lagrangian for a particle in a velocity
dependent potential. For instance, this could be a charged particle in
a magnetic field. Will the total energy be conserved in such a case?

Why /why not?

Problem 3  Vector potential.

a) Show that the vector potential A = yBye,, gives a constant magnetic
field along the x-axis.

b) Show that A’ = —zBje, gives the same magnetic field as in a).
¢) Find a function x(r,t) such that A = A’ + Vy.
Problem 4 Poisson brackets

Let f(q,p,t) and g(q,p,t) be two functions of phase space variables ¢ =
{q1,...,q94} and p ={p1,...,pq}. The Poisson bracket, {,-} is defined as

Use Hamilton’s equations and find {g¢;, H}, {pi, H} and {g;,p;}. Can you
from this make an educated guess of what the “quantum version” of the
Poisson bracket is?




