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Suggested Solution

Question 1

(i) Infinitely many pure states that are different from |ψ〉.

(ii) Two outcomes. Another outcomes is orthogonal to the |ψ〉
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Expand to matrix

(v)
〈A〉ρ = tr{Aρ}, 〈A〉ψ = tr{APψ}

and compare.

Question 2
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(v) 〈ψ(t)|Sx|ψ(t)〉 = −1
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Question 3

(i) For bound states to exist, we demand E < 0.

(ii) Using Schrödinger equation,
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(iii) Continuity conditions at x = 0 and x = a,

φ1(0) = 0
φ1(a) = φ2(a)
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(v) For E > 0, particle can be found anywhere. Computing Jk(x), we obtain:

J1(x) = 0
J2(x) = 0

Question 4

(i)
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(ii) P = 1

(iii)
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(v) 〈P 〉 = h̄k0
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