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Answers to selected exercises

Exercise 1.1

(a) A =
√
λ

(b) 〈x〉 = 0; 〈x2〉 = 1/2λ2

(c) σ = 1/
√
2λ; |ψ(±σ)|2 = λ exp (−

√
2) ' 0.24λ; proba. outside 2

∫∞
σ dx|ψ|2 = exp (−

√
2) '

0.24

Exercise 1.3

(a) A = (2am/π~)1/4

(b) V (x) = 2ma2x2 (cf. harmonic oscillator)

(c) 〈x〉 = 0; 〈x2〉 = ~/4am; 〈p〉 = 0, 〈p2〉 = ~am.

(d) σx =
√
~/4am; σp =

√
~am; σxσp = ~/2

Exercise 2.2

〈x〉 = 0; 〈p〉 = 0; 〈x2〉 = ~
mω (n + 1/2); 〈p2〉 = ~mω(n + 1/2); 〈T 〉 = ~ω

2 (n + 1/2) = En/2;
σxσp = ~(n+ 1/2) > ~/2

Exercise 3.1

(a) ν > −1/2

(b) yes; yes; no

Exercise 3.4

(a) d〈Q〉/dt = 0; (b) d〈H〉/dt = 0 (conservation of energy); (c) d〈x〉/dt = 〈p〉/m; (d) d〈p〉/dt =
−〈dV/dx〉 (Ehrenfest’s theorem)


