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Physics 7501 Quantum Mechanics

Quiz 4

Given: Wed, Oct 31, 2018 Time: 20 minutes

Problem 1: Given that [z, p] = i, compute

Solution: We have
[AB,C] = A[B,C|+ [A,C|B

Thus
[#p, p] = 2°[p, 9] + [&°, plp = (2%, p]p
But
(22, p] = &[#,p] + [&, pl& = 2ihd
Thus we get

[#5.] = 2ihip

Problem 2: Consider the Hamiltonian

52
H=L2 a2
2m
where « is a constant.
(i) Find 4(2) in terms of (2), (p).
(ii) Find %(@ in terms of (Z), (p).
(iii) Find 4 (H) in terms of (2), (p).
Solution: (i) We have
d - QA 90
£<O> = —ﬁ<[07 I+ <E>
Thus
d i i 1
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2 {lp, H]) = —1 (~i)at® = ~af®
oH . )
)y = <E> = (2atz) = 2at ()



