Lecture 2
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Physically realizable states correspond to the square-integrable solutions of the
Schrddinger equation. If we normalize the wave function at time t=0, it will stay
normalized. Schrodinger equation automatically preserves the
normalization of the wave function as we will prove below.
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Exercise #1

Problem 1.5
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Consider the wave function Y (x,t) = A e e
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where A, A, and o are positive real constants.

(a) Normalize V.
(b) Determine the expectation values of x and x2.

(c) Find the standard deviation of x. Sketch the graph of |\(’|°' , as a function of x
and mark the points (<x>+c) and (<x>- o), to illustrate the sense in which ¢

represents the "spread" in x. What is the probability that the particle would
be found outside of this range?

Solution

How to find complex conjugate:

(1) Switch i — -I
(2) For all complex variables or constants change a — a*.
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