
Problem Set #7

Physics 318

Friday, 10 March 2023

If you use Mathematica or integration tables, reference your work. In the case of using

Mathematica, include a copy of the code with your work.

The following problems come from Introduction to Quantum Mechanics (2018) by Griffiths and
Schroeter:

• Problem 3.11 on page 105 ⇒ (15 points) You already know the answer to the last part of this
problem; you found it in Problem 2.14! After doing this problem, check your old homework
to see if you got the correct number.

• Problem 3.25 on page 120 ⇒ (15 points) Do not fret over the notation for Ĥ! Simply write the
eigenvalue equation Ĥ |ψ〉 = ǫ |ψ〉, where ǫ is the eigenvalue corresponding to the eigenvector
|ψ〉. In the basis given in the problem, the eigenvector can be written as |ψ〉 = c1 |1〉+ c2 |2〉,
where c1 and c2 are constants you need to determine.

• (10 points) Prove that the momentum operator, p, given by Equation [4.3] on page 132 is
Hermitian. You know it has to be in order to provide observable eigenvalues, but we have
never actually done the proof. Hint: You need to show the following
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and see what happens.

• Problem 4.21 on pages 161-162 ⇒ (10 points) Because you just proved p is Hermitian, proving
the first part of the hint should be trivial.

• Problem 4.22 on page 162 ⇒ (20 points) It is not necessary to prove what is in Equation
[4.10]; you can just use the result. You should be able to see that Equation [4.10] is true by
inspection. If not, take a line or two to convince yourself that those equations are true. We
actually proved the result in part (c) in a less “brute force” manner; however, it is good to go
through the more straightforward approach to the symmetry at least once.

Due date: Friday, 24 March 2023 (beginning of class)


