習題三

1. Consider an infinite potential, with boundaries at  and :  and . 
[image: f40_02]


A particle is known to be localized inside the box, with an instantaneous 瞬間 wavefunction at as:


Calculate the constant . Use  your result to write down the probability density at  at . (25)

2. Consider an electron moving from left  to right  and is scattered by a step potential at . The step potential is:  and . 
[image: A picture containing text, sky, map

Description automatically generated]
A wave packet formulation of this scattering can be approximated by considering the stationary energy eigenfunction of this step potential. The solution is:
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Calculate the probability density as a function of  in terms of  at  It is a constant at  . 

3. 
[image: A math equation on a white background
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4. 
[image: A math equations on a white background

Description automatically generated]





image1.jpeg
0

U(x)




image2.png
Vix)

[

[wCoP

[weop





image3.png
Figure 11.3. Plane wave scattering from a
discontinuous step potential; two cases where

(@) E > Vy > 0and(b) E > 0> Vare shown.
The real part of the incident and reflected amplitude
(solid and dotted curves for x < 0) and transmitted
(dashed curve for x > 0) are illustrated.
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The wave function of a parucle in a one-dimensional
box of width L is ¢s(x) = A sin(mx/L). If we know the
particle must be somewhere in the box, what must be
the value of A?
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10. A wave function ¥ is A(e® + ¢™®) in the region
—7 < x < and zero elsewhere. Normalize the wave
function and find the probability of the particle being
(a) between x=0 and x=7/8, and (b) between
x=0and x=7/4.




