Problem 6: Hydrogen Atom (10 Points)

The spatial component of the ground state wavefunction for the hydrogen atom 1s
b(r,6,¢) = Ac ()
where A and @, (the Bohr radius) are constants.

¢ Find A by normalizing the wavefunction. Express your answer in terms of aq. {2
Pdints)

/w)/Cah:ulate the expectation value of the potential energy. (2 Points)
}!{ Calculate the expectation value of r and the most probable value for r. {2 Points)

"{ j/{ What is the expectation value for L, the magnitude of the angular momentum? How
dock this value compare to the prediction of the Bohr model? (2 Points)

) Many solutions to the Schrodinger equation for the hydrogen atom are related to a z-axis
despite the fact that the potential energy is spherically symmetric. What defines the z-axis?
Explain your answer. (2 Points)
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