Gasiorowicz 3" edition Feb 6, 2008
P2-17.

Calculate ¢(p) for the wave function in problem 16. Calculate <p"> for n=1, 2.
Solution:

Method 1: Do the calculations in p-representation.

w(x) = (ol 7)™ exp (-a x* 12) =y *(x)
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In p - representation, operator p is just p
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=0 because pe “"/ isan odd function.
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Method 2: Do the calculations in x-representation.
w(X) = (alx)™ exp (-a x* 12) =y *(x)
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In X - represention, momentum operator is p = - |ha—
X
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=0 because x exp (-a x*) isan odd function.
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Integration by parts,
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Substitute into (**):
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Both methods give the same result.
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