6. A particle of mass m is in the ground state of a potential described by V(r) =
%mngg when the equilibrium point of the potential is suddenly changed from = = 0 to
x = 8. Show that the probability that after this change the particle will be in the first

excited state of the new potential is given by
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Find the value of s which maximizes this probability. Explain whether the value of
s which maximizes the probability of excitation to a high-lying energy level would be

bigger or smaller than this.

[With a = y/mw/h, the normalized wave functions of the particle’s two lowest states
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The following integral may be useful:
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