Homework 5, due 9-29

In class we introduced the spin operator ⃗S = (h̄/2)⃗σ where ⃗σ are the Pauli-matrices

σ_x = ( 0 1 1 0 ) , σ_y = ( 0 −i i 0 ) , σ_z = ( 1 0 0 −1 ) . We also introduced the vectors χ_↑ = (1, 0) and χ_↓ = (0, 1) which satisfy S_zχ_{↑,↓} = ± h̄ 2 χ_{↑,↓}. Find the vectors χ(S_x, ↑, ↓) and χ(S_y, ↑, ↓) that satisfy S_xχ(S_x, ↑, ↓) = ± h̄ 2 χ(S_x, ↑, ↓), S_yχ(S_y, ↑, ↓) = ± h̄ 2 χ(S_y, ↑, ↓). What is the expectation value of S_z in the states χ(S_x, ↑) and χ(S_x, ↓)?