2. Square Well Oscillations

Consider a particle in a symmetric 1D square well of width L:
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Viz) = oo |z|> L/2

(1 pts.) What are the cnergy eigenvalues and eigenstates of the first three energy
levels in the well? {You do not have to derive these, you may just state them.)
(2 pts.) Assume a particle is, at time ¢ = 0, in a linear combination of the ground
and first excited states of the well:
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What is the expectation value of the position of the particle at time £ = 07

.(2 pts.) What is the expectation value of the momentum of the particle in the
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state given in (b)?

(3 pts.) Starting at time ¢t = 0 in the state given in (b), what are the time depen-
dent expectation values, (z)(¢) and {p)(f)? Explain the relationship between these
time dependent expectation values. In particular, explain the relation between
the times when these expectation values are at, their maximum, minimum, and

are equal to zero.

(2 pts.) Repeat the questions (b}, (¢}, and (d) above for the case where the initial
state of the particle is a linear combination of the ground and second excited state
of the well:
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