University of Luxembourg Theoretical Physics 3
Homework 3 Quantum Mechanics

1. Find the eigenvalues of the Hermitian operator F' such that

F?’:czﬁ, ceR.

2. Find the eigenfunctions and eigenvalues of f (ﬁ’ ), where F' is the Hermitian operator
and f is a smooth function. Consider spectrum F;, and eigenfunctions v,, of F' to be
known.

3. Find the eigenvalues and eigenfunctions of the operator

F= sini,
do

where ¢ is a polar angle.

4. Stationary states (eigenstates) of a particle in 1D infinite well of the width a are
described by the wave functions:

¢<x>:{\/gsin(%x), O<zx<a

0, 0>x>a

which correspond to the energy eigenvalues

m2h2n?

B, =M
2ma?

n €N,

where m is the particle mass. Consider the particle in the state with the wave function

U(z) = \/45_&81113 <%) :

Find the observed values of energy in this state, their probabilities, and the expectation
value of the energy in this state.
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