PROBLEM 2: Particle in a Box

A particle of mass m is in the ground state of a one dimension box of length L. At ¢ =0,
the box suddenly expands symmetrically to three times its size, leaving the wavefunction of
the particle undisturbed. Assume the particle was in the ground state before the expansion.

a) Solve the Schrodinger equation and calculate the eigenenergies and eigenfunctions in the
box before and after the expansion (show all your work). (3 Points)

b) What is the probability of finding the particle in the ground state immediately after the
expansion? (4 Points)

¢) Compute the wave function of the particle #(z,t) for ¢ > 0. Hint: express your answer
as a superposition of eigenstates. (3 Points)

q

Hint: fl/r% d0 cos 0 cos(qf) = 125 cos (g3),

fl/r% df cosdsin(gh) = 0.
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