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1 Momentum wavefunction

The position wavefunction for a particle at £ = 0 happens to be
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where a > 0 is a constant with units of meters. The expectation value and uncertainty for
position measurements for a collection of particles in this state are:
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The following exercise uses the integrals
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provided that « > 0. These are valid for any [ and ~ which could be complex.

a) Determine an expression for the momentum wavefunction, 1(p).

b) Determine an expression for the probability density, P(p) for outcomes of momentum
measurements.

c) Determine the expectation value and uncertainty for momentum measurement outcomes.
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