
Keble College A3: Quantum Mechanics and Mathematical Methods Problem sheet

Problem sheet - MT tutorial 4
Self-assessed questions

Q1. Methods of characteristics

[MM Q4.2]

Q2. Modes of a 1D string

[MM Q4.3]

Q3. Commuting operators

[JB QM Q1.25]

Q4. Eigenstates of observables

[JB QM Q1.10]
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Q5. Taking hermitian conjugates

[JB QM Q1.26]

Q6. Expanding commutators

[JB QM Q1.27]

Q7. Diagonalizing Hermitian operators (book work question)

[JMR QM Q4.8]
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Main questions

Q1. Mathematica question

Go through the Mathematica notebook and familiarise yourself with basic Mathematica input. The
most straight-forward way to produce all of the output is to chose “Evaluate Notebook” from the
“Evaluate” menu.

Briefly describe the principle of the time evolution calculation in the last section Functions of opera-
tors → Time evolution → Calculate time evolution using stationary states: describing in your answer
what is happening in each step using Dirac notation.

Q2. Ehrenfest’s theorem

[JMR QM Q4.4]

Q3. Commuting observables

[JB QM Q1.11]

Q4. A three level system

[JB QM Q1.22]
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Q5. A damped thermal wave

[MM Q4.4]

Q6. The 2D Laplace equation in polars

[MM Q4.5]

Q7. The modes of a square membrane

[MM Q4.6]
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