
University of Luxembourg
Homework 1

Theoretical Physics 3
Quantum Mechanics

1. Consider a particle whose wave function is

ψ(x) =

{
e−αx, 0 ≤ x < +∞
0, x < 0

(a) Normalize the wave function.

(b) Calculate ⟨x⟩ and ⟨x2⟩.
(c) What is the probability to find the particle between x = 0 and x = 1/2α?

2. Open the following brackets: (
d

dx
+ x̂

)3

(
d

dx
+

1

x̂

)3

3. The system is described by the wave function ψ(φ) = C(1+cos 3φ), where φ is a polar
angle. Find the normalization constant C.
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