Gasiorowicz 3™ edition Feb 6, 2008
pP2-16.
Consider the wave function

w(X)= (af 7)"* exp (-a x> 12)
Calculate <x™> for n=1, 2. Can you quickly write down the result for <x'">?
Solution:

<Xx" >=T w * (X)X "y (X) dx
v ()= (adz)" exp (-a x* 1 2) =y * (x)

1/4

<X >= '[ (ad 7)™ exp (-a x*12)-x - (ol 7)™ exp (-a x* 1 2) dx

= (al 7)"* j x exp (-a x*) dx

=0 because x exp (- x*) is an odd function.

1/4

< x? >:j (ad )" exp (-a x?12)-x* - (ad )" exp (- x? 1 2) dx

=(al7)” [ x*exp (-a x*)dx )
Integration by parts : d[x exp (-a x2)] = exp (-a x?) dx — 2ax? exp (-a x?) dx

g 'T d[XeXp(-axz)]:T exp(-axz)dx—ZaT x? exp (-a x*) dx

=00

[xexp(ax )]w _\/:—Za_[ x? exp (-a x?) dx

:j x% exp (-a X )dx——\/7

Substitute this into (*) :
i
<x?>=
<xM >= j (ad )" exp (-a x?12)-x"" - (al 7)™ exp (-a x* 1 2) dx

=(adlx)"” [ X7 exp (-a x*) dx

=0 because x'"exp (- x?) is an odd function.



