Problem 3: Infinite Well (10 points):

Assume that a particle is placed in a one dimensional infinitely deep square
well potential of width L = 1, which has the analytic form

oo <0
Viz)=< 0 0<z<1
oo x> 1.

ng; (2 pts) Calculate the eigenfunctions and eigenvalues for this potential.

) (1 pt) Sketch the ground state wave function and the first 2 excited
states

\//c) (2 pts) Assume that a particle is placed in the potential well in the
state given by the following wavefunction at ¢ =0

P(z,0) = \/%sin(wm) + \/z—gsin(wx)vcos(mz).

Calculate the probability that the particle is in each of the follow-
ing eigenstates: the ground state, the first excited state, in any state
/greater than the first excited state.
d)

(1 pt) Calculate the expectation value of the energy.
\é) (2 pts) Calculate the expectation value of the position operator for the
initial state that is given in c).

\/f) (2 pts) The energy of the particle is measured and is found to be in
the ground state. The wall located at = = 1 is quickly moved to x = 2.
What is the probability that the energy is found equal to that of the
ground state?
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