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HW2 solution

Problem 1.

Wave function in spherical coordinates has the form

ψ(~r) = rf (r)(sin θ cosφ + sin θ sinφ + 3 cos θ) (1)

and therefore
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= 2h̄2rf (r)[sin θ cosφ + sin θ sinφ + 3 cos θ] = 2h̄2φ(~r)

so the function (1) is an eigenfunction of L2 operator with l = 1

In terms of spherical harmonics
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The probabilities are

P (m = 0) = |〈1, 0|ψ〉|2 =
9
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P (m = 1) = |〈1, 1|ψ〉|2 =
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P (m = −1) = |〈1,−1|ψ〉|2 =
1
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Problem 2.

For |ψ〉 = 1√
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The result of the first measurement is 1
2, of the second one 1
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and the result of the third measurement is obviously 0.


