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1. [20 %] A system is invariant under space inversion, that is, ),(),( pxHpxH
rrrr

=−− .

Prove that if the initial state of the system is an eigenstate of parity, then it remains
a parity eigenstate as time evolves.

2. [30 %] A particle in a spherically symmetric potential is known to be in an

eigenstate of L2 and Lz with eigenvalues l(l+1)h2 and mh respectively.
(a) Find out the expectation values of Lx and Ly in the |lm> state.
(b) Calculate the uncertainties of Lx and Ly in the |lm> state. Recall that

22 ><−><=∆ xxx LLL , similarly for ∆Ly.

3. [30 %] The spin of an electron at t=0 is pointed at +x axis. From time t=0 to t=T, it

is influenced by an uniform magnetic field zBB ˆ=
r

.
(a) Find out the state of the spin at time T.
(b) At time T, the direction of the magnetic field is suddenly changed from +z to

+y. The electron is under the influence of the new magnetic field yBB ˆ=
r

 from

t=T to t=2T. What is the probability of finding the measured value of Sx to be

h/2 at t=2T?

4.  [20 points] The Hamiltonian of a two-electron system is as follows:

where J1 and J2 are constants.
(a) Find out all the spin-related operators that commute with the Hamiltonian.
(b) Find the energy eigenvalues of this system.
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