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1. Calculate the eigenvalue of the total spin-squared operator Ŝ2 =
∣∣∣ ~̂Sa + ~̂Sb

∣∣∣2 acting

on the product state

1√
2
(|1/2,+1/2〉a |1/2,−1/2〉b − |1/2,−1/2〉a |1/2,+1/2〉b)

2. Consider the harmonic oscillator state at t = 0

|ψ(0)〉 = 1√
2
(|n〉+ |n+ 1〉)

Find the expectation value of ŷ as a function of time.


