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1. For the spinor state,
|χ⟩ = A

(
3i |+z⟩+ 4 |−z⟩

)
Find the normalization constant A. Calculate ⟨Ŝy⟩ and ∆Sy.

2. What are the projection operators P̂± = |±z⟩ ⟨±z| as matricies in the +z basis?
Knowing,

|±y⟩ = 1√
2
[|+z⟩ ± i |−z⟩]

write the matrix that transforms the spinor z-basis to the y-basis. Use this matrix to
determine the these projection operators in the +y basis. Working in the +y basis,
verify that P̂+ |+z⟩ = |+z⟩, P̂− |−z⟩ = |−z⟩, P̂+ |−z⟩ = 0 and P̂− |+z⟩ = 0. If you
have time, also check that P̂ 2

+ = P̂+ , P̂ 2
− = P̂− , P̂+P̂− = 0 and P̂−P̂+ = 0.


