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1. Hamiltonian H, has two eigenstates |1) i |2) corresponding to energies E; i Fs.
Initially the system was in state |1). At ¢ = 0 perturbation described by a symmetric
potential V' (Vi3 = V4;) has been switched on. Calculate probability that at ¢t > 0
the system is in state |2). Perform calculations exactly and in the first order of
perturbation theory. When perturbation theory gives the correct answer? Repeat
the calculation for a degenerate system: F; = Fy and Vi3 = Vas.

2. Under which conditions the transition probability for a harmonic potential (calcu-
lated in the first order of perturbation theory)

V(z,t) =2V (x) cos(wt)

reads:

dP(n — m)

2
- - %yvmnﬁ {3(Ey, — By — hw) + 6(Eyp — Ep + hw)} .

3. Hamiltonian describing a particle of spin 1 has the following form:

1 1
H= A%sz + QCﬁsi,
where A i C' are constants. Find the energy levels and the corresponding eigen wave
functions. At ¢t = 0 the particle is in the eigenstate of spin s, = +h. Find the
expectation value of the spin operator

where 1) is a time dependent wave function corresponding to the above initial con-
dition.



