Chapter 34 Problem 65 f

Given

Az =20 nm

me = 9.11 x 1073 kg
h=663x10"3*J.5s

Solution
Find the minimum speed of an electron trapped in a quantum well of width 20 nm.

Begin with the Heisenberg Uncertainty Principle

AxAp > i
27

If you use the distinction that the direction of the momentum is unknown,then Ap = p — (—p) = 2p. See
example 34.6 in the textbook. Applying this to Heisenberg’s Uncertainty Principles gives

Ax2p > i
27

h
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Often when Heisenberg’s Uncertainty Principle is expressed, the distinction between left and right
travelling particles is taken into account and the equation is

AxAp > i
47

I will use the later form. Now momentum is mwv. Therefore, the minimum velocity can not be known to
be less than the uncertainty of the velocity. Therefore,

AxzmAv = i
47
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Substituting in the provided values gives

6.63 x 10734 J - s
Av = = 2000
YT 4m(9.11 x 10731 kg)(20 x 102 m) m/s
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