
1. 6-32

Since V(x) is symmetric, we know that 〈x〉 should be zero, but we can check this.

Since ψ0 = A0e
−mωx2

2h̄ we have:
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Since x is and odd function and e−αx2
is an even function, when we integrate over

a symmetric interval we get zero. So as expected, 〈x〉 = 0. Here α = mω2/h̄. Notice
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Here I used a trick which is sometimes convenient, but you can look this integral up

if you need to.

2. 6-33

For the harmonic oscillator we know that E = p2

2m + 1
2mω2x2 = (n + 1

2)h̄ω. For the

ground state n = 0. Solving for x2 we have:
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Comparing to 6-32

2
mω2

( 1
2 h̄ω − p2

2m
) = 1

2

h̄

mω

〈1 − p2/mh̄ω〉 = 1
2

〈p2〉
= 1

2
mh̄ω

(2.1)
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3. 6-40

Ignoring the constants we have:

∫
e−(α/2)x2

xe−(α/2)x2
=

∫
xe−αx2

= 0
(3.1)

Again, x is odd and e−αx2
is even, so when we integrate we get 0.
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