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1) Two wave functions are said to be orthogonal if they satisfy the following relation:
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a) Show that any two g(φ), for a central potential V(r),  are orthogonal if they have differing values of quantum number m.

b) Show that the three spherical harmonics (l,m=0,0, l,m=1,0, and l,m=2,0) are also orthogonal.  

2) A three dimensional quantum box with infinite potential barriers has dimensions Lx,Ly, and Lz.

a) Solve Schrodinger’s Equation for such a potential, and give an expression for the quantized energies in such a potential. 
b) If Lx =2nm, Ly =3nm and Lz =5nm, give the values of the lowest 5 energies in the system.

c)  Indicate, for each transition between the lowest 3 states, whether the transition is dipole allowed (hint: use symmetry arguments)
3) T&L
7-3, 7-8, 7-14, 7-18, 7-20, 7-32, 7-34, 7-41, 7-44, 7-62, 7-64, 7-66
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