Gasiorowicz 3™ edition Feb 26, 2008
P3-12.

A particle is in the ground state of a box with sides at x=4a. Very suddeny the sides of
the box are moved to x=+b (b>a). What is the probability that the particle will be found
in the ground state for the new potential? What is the probability that it will be found in
the first excited state? In the latter case, the simple answer has a simple explanation.
What is it?

Solution:
(a)
For a box potential symmetricabout x = 0,
1 cos[%) n=135,...
U =1 %
—sin[%] n=24p6,...
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Since the particleis initially in the ground state,

Sy(X)=u(x)= \Ecos@—:]

If the wallsare moved from + a to + b, the eigienfunctions will become
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—sin[%J n=24.0,...
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.. Probability that the particle will be fiound in the ground state for the new potential
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Probability that the particle will be fiound in the first excited state for the new potential
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It is zero because the wave function is even while the first excited state is odd.



