Chapter 3

Problem 3.4
(b) « real.
(¢) When they commute.

Problem 3.5

(a) =, —i, — (%)
(b) a— .

Problem 3.6

The Hermitian operator @ has eigenvalues —n2, n =0, 1,2, ... with normalized eigen-
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functions e The spectrum is discrete and each eigenvalue with n > 0 is doubly

s
degenerate while the eigenvalue 0 is non-degenerate.

Problem 3.7
(b) sinh(z) and cosh(x).

Problem 3.9
(a) Infinite square well.
(b Potential barrier.

(c) Delta function well.

Problem 3.11

1 p2 .
d(p,t) = ——— — — iwt/2
(p:1) T exp{ Sh Wt/ }

Probabilty for getting a momentum value outside the classical range is 0.16.

Problem 3.17
(a) %@m\m —0.

(b) 4(H)=0.
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(@) G = -5

Problem 3.18

2 2 d .
o = %(EQ — E1), 02 = o {% — % — (é%) cos(3wt)], % = %sm@wt).

Problem 3.23
Eigenvalues are +v/2E. Eigenvectors are ———— (1) + (£v2—1)[2)].
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Problem 3.27
(a) 1.
(b) by with probability 9/25 and by with probability 16/25.
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Problem 3.37

(a) eict/h ( (1)> )
0

— (—z’sinébt/h))
cos(bt/h)



