
Keble College A3: Quantum Mechanics and Mathematical Methods Problem sheet

Problem sheet - MT tutorial 1
Self-assessed questions1

1. a) A simple vector space

[MM Q1.1]

1. b) What happens we specify i) that the trace of the matrix is equal to 1, or ii) that the matrix is
hermitian? Is this a vector space? How many real-valued parameters are required to specify the
matrix in each case?

2. Another vector space

[MM Q1.3]

3. Vector components of functions

[MM Q1.6]

4. Practise with complex vectors

[MM Q1.10]

5. Forming orthogonal sets

[MM Q1.11]

1The format of this problem sheet is that the first section of questions must be attempted and handed in, but will not be marked.
Instead you will receive an answer sheet for you to self-assess your effort.
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6. Orthogonalising with Gramm-Schmidt

[MM Q1.12]

7. Adjoint vector space

[JB QM1 Q1.3]

8. Find a bra from a ket

[JB QM1 Q1.4]

9. The importance of h̄

[JMR QM MT Q1.5]
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10. The de Broglie wavelength

[JMR QM MT Q1.6]

11. Energy and momentum

[JMR QM MT Q1.2]
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12. The Compton effect (book work question)

[JMR QM MT Q1.3]
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Main questions2

Q1. Properties of adjoint vectors or bras

[JB QM1 Q1.5]

Q2. Probabilities from complex probability amplitudes

[JB QM1 Q1.6]

Q3. Similarly for a more complicated state

[JB QM1 Q1.7]

Q4. Continuous vectors for function expansions

[MM Q1.13]

2These problems must be attempted and handed in. They will be marked.
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Q5. A first play with Pauli matrices

[MM Q1.16]

Q6. Implications of the de Broglie wavelength

[JMR QM MT Q1.7]
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