
Quantum Mechanics: Exercises 9

Due to: January 8, 2013.

Problem 1

Prove the identity
(σ ·A)(σ ·B) = A ·B + i σ· (A×B), (1)

where σ = (σx, σy, σz) and A and B are some vector operators which commute with σ but do not
necessarily commute with each other.

Problem 2

Find expectation value of of Jx and standard deviation ∆Jx in the state |j,m〉.

Problem 3

Using
Ĵz|j,m〉 = ~m|j,m〉 (2)

show that for j = 1 we have

Ĵz = ~

 1 0 0
0 0 0
0 0 −1

 (3)

and derive expressions for Ĵ+,Ĵ−,Ĵx, Ĵy and Ĵ2 (correct answer is in the lecture note p. 77).

Show that Ĵ2
x , Ĵ2

y and Ĵ2
z are commutative.
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