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1)  Show that the wave function given about 3 minutes in to the movie is an eigenfunction of the
operator for total momentum, and find its (vector) eigenvalue.
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2)  Substitute the wave function u(x,y,z)=X(x)Y(y)Z(z) into the Schrodinger equation to

separate it out into three ordinary differential equations.
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3) Find the energies and degeneracies of the low-lying excited states for the particle in a 3D

cubic box, as specified about 21 minutes into the movie.
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4)

Repeat this for a box that has a square section, but one dimension is different from the others

(e.g. a=b .# c). Look at both the cases a > ¢ and a < ¢ — the ordering of the states is

different in the two cases.
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5)  Write down the wave functions for the 3D harmonic oscillator, and write down an expression

for the energy.
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6)  For the special case in which all the omegas are equal, work out the energies and degeneracies

of the ground state and the first five excited states.
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