Homework 5

1. The solutions to the time independent Schrodinger equation for an infinite well between

z=0and z = L are
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(a) Show that the energies of these states are
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(b) Let w, = E,/h. Show that the following wave function is a solution to the time
dependent Schrodinger equation.

U(x,t) = i cne "t ()
n=1

Here, the ¢,’s are constants. The above equation is a solution for any choice of
¢n, and it is the general form of the solution to this Schrodinger equation.

(c) Suppose that you are give the wave function at t = 0, ¥(z,0). Determine the ¢,
from ¢ (z,0).

2. Using the results of part 1, plot the following for L = 1.

(a) Suppose that the wave function at t = 0 is v/2 for 0 < z < 0.5 and zero for
0.5 < = < 1. Plot the probability density, |1 (z,t)?, for t = 0.01h/E;, t =
0.12h/Ey, t = h/E,, and t = 10h/E; by keeping the first 20 terms in the series,
ie.n=1,2,...,20.

(b) Consider the case when ¢; = 1/v/2 and ¢; = 1/4/2. Determine analytically the
probability density as a function of time, [¢)(x,¢)|>. What is the period in time,
7, of |(z,t)[*? Plot |¢(z,t)]* for t =0, 7/4, 7/2, and 37/4.

3. Determine the following expectation values for the wave functions ¢, (z).
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Compute the uncertainty in x and p:

(Ax)2 = <¢n|x2‘¢n>_<¢n‘x|¢n>2
(AP)Q = <¢n|p2|¢n> _<¢n‘p|¢n>2

Are these results consistent with the uncertainty principle?



