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ANSWERS TO SELECTED EXERCISES

Exercise 1.1

(a) A=V

(b) () = 0; (22) = 1/2%

(c) o =1/V2X; |[1h(+0)|? = Aexp (—V/2) =~ 0.24); proba. outside 2 [>° dz|p[* = exp (—v/2) ~
0.24

Exercise 1.3
(a) A= (2am/mh)'/*
(b) V(z) = 2ma®2? (cf harmonic oscillator)

) 2 (
(©) () = 0; (#2) = B/dam; (p) = 0, (%) = ham.
(d) op = /h/4am; o, = Vham; oy0, = /2

Exercise 2.2
() = 0; (p) = 0; (%) = L5(n+1/2); (P?) = hmw(n +1/2); (T) = X(n+1/2) = E,/2;
oz0p =h(n+1/2) > h/2

Exercise 3.1
(a) v>—-1/2

(b) yes; yes; no

Exercise 3.4

(a) d(Q)/dt = 0; (b) d(H)/dt = 0 (conservation of energy); (c) d(z)/dt = (p)/m; (d) d(p)/dt =
—(dV/dz) (Ehrenfest’s theorem)



