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1 Free particle energies

Consider a free particle with mass m.

a) Determine the position wavefunction, ¥(z), associated with any energy eigenstate of
the particle.

b) What are the possible outcomes of an energy measurement?
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2 Free particle evolution: Gaussian wavefunction

A particle is initially in the state corresponding to the wavefunction
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where o > 0. This is normalized.

a) What type of function will represent the momentum wavefunction at ¢ = 07 What type
of function will represent the momentum wavefunction at any later time? What type of
function will represent the position wavefunction at a later time?

The initial momentum wavefunction is -
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B (p,0) = (W) g7 a2

b) Determine the position wavefunction and position probability density at any later time.

Note the following integrals, all true if the real part of o is positive.
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