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1 Localized particle in an infinite well

Consider a particle in an infinite well running in the range 0 < 2 < L. Suppose that the
wavefunction of the particle is

3 L 3L
i if— L pd =
11!(3@)_{\/; TTSTSY

0 otherwise.

Determine the coefficients in the expansion of this in terms of the energy eigenstates.
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2 Evolution of wavefunctions for a particle in one dimension

Let |¢g) be the eigenstate of A with energy E.
a) Suppose that at ¢ = 0 the state of the system is

[¥(0)) = |¢E) ¢ dp(z).

Determine an expression for the wavefunction and the position probability density at
all later times. Does the position probability density depend on time?

b) Suppose that at ¢ = 0 the state of the system is an arbitrary superposition
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How does this translate into a statement involving wavefunctions?
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3 Time-evolution for a particle in an infinite well

A particle in an infinite well is initially in the state
[¥(0)) = Tz [62) + == [¢2)
va it e

where |¢1) are energy eigenstates. Determine the state at a later time and use this to
determine an expression for the position probability density at a later time, in terms of ¢ (x)

and ¢a(x).
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