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1. In lectures we solved the particle-in-a-box (infinite square well) problem using the

potential:

o elsewhere

{0 (-a<x<a)

(a) Write down the eigenfunctions and eigenvalues for the potential:

V(x)z{o (—a/2<x<af2)

o elsewhere

(b) Now solve the equivalent problem for the potential:

0 (0<x<a)

oo elsewhere

In particular show that the energy eigenvalues are the same as for one of the problems
above (which one?), and that the wave functions have the same shape (though not the

same functional forms) as for that problem.
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2. For the ground state of the problem in 1(b) above:

(a) Normalize the wave function.

(b) Find the probabilities for locating the particle (i) closer to the edge than to the centre
of the well (i.e. 0 < x <a/4 or 3a/4 < x < a) and (ii) closer to the centre than the edge
(i.e. al4 < x < 3a/4). How do your results compare with the classical prediction?

(c) Calculate the expectation value of py and of p,2.

(d) A reasonable estimate of the uncertainty in pyx is < pf> . Combine this with a
reasonable estimate of the position uncertainty and show that the uncertainty

principle you obtain is AxAp, > C where C is a constant of the order of 1.
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