Phys 660 HW 2 Student Solutions
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Proof. (a) In the position basis, & = x, and we have
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where the final jump was due to two things: the first integral is odd over an even domain and so
evaluates to zero, and the second integral is equal to /7. Our solution makes sense as the Gaussian
wave-function is centered at the mean p = xp.
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(b) The uncertainty is
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and it fulfils the minimal uncertainty, as needed. This was expected as the condition of a Gaussian
wave-functions for position and momentum creates the minimum uncertainty state.



(c) We have
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If we rearrange the terms, we get
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Proof. (a) We have that

T = (plz)*.

(z|p) = Tt

Checking the momentum wave function, we get

U(p) = (plv)
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(b) We have
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Checking, we have
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