
PHYS 451: Quantum Mechanics I
Homework #9, due Thursday November 13, in class

1. A particle is in a state ψlm with definite values of the orbital angular momentum and
its projection on the z axis. Find the average value of the projection of the angular
momentum on axis z′, which makes angle α with z.

Hint: Express operator Lz′ in terms of Lx, Ly, and Lz. You might also want to recall the
relations derived in problem 2 of the previous homework.

2. A particle is in a state that has the following angular dependence (the standard spherical
coordinates are used):

ψ(θ, ϕ) = A cosn ϕ,

where A is a constant and n is an integer. If the projection of the orbital angular mo-
mentum on the z axis is measured, what is the probability of obtaining value mh̄?

Hint: Calculations might be easier if you express the cos function as a sum of two expo-
nents and recall the binomial expansion.

3. The angular momenta of two particles with L1 = 1 and L2 = 2 are coupled. The
Hamiltonian of the system is Ĥ = εL1 · L2, where ε is a positive constant. Find all
energies and their degeneracies.

4. Problem 4.45 in Griffiths.

Found an error or need a clarification? Email the instructor at sergiy.bubin@nu.edu.kz
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