PHYS-4617: Quantum Physics
Problem Set 3 (Due: 6 November 2003)

1. (10 pts) Prove the triangle inequality: ||(|a) + |8))|] < ||a|| + |I8]|-

2. (30 pts) Let
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(a) Verify that T is Hermitian.
(b) Find its eigenvalues (note that they are real).

(c) Find and normalize the eigenvectors (note that they are orthogonal).

3. (30 pts) For the following questions, start with the equation:
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(a) Show that
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where T is the kinetic energy (H = T'+V') results from this equation.

(b) In a stationary state, show that the left hand side of the equation
in (a) is zero which results in the virial theorem:

(c) Use the virial theorem to prove that (7' = (V) for the stationary
states of a harmonic oscillator.



