
Common Exam Prep Question
July 18, 2007

The ground state of hydrogen can be described by an electron wavefunction of the form

100 0y (r) = A exp(-r/a ). 

(a) Compute A.

(b) Where is the electron most likely to be?  Derive the most probable value of the radial
coordinate r of the electron wavefunction. 

(c) Can you guess what the “expectation value” of the x-component of the momentum of the
electron in the Hydrogen atom is?  There is a very simple argument.

100(d) Show that y  is a solution of the 3D Schrödinger equation.

(e) An unknown magnetic field produces a set of spectral lines for a transition from a state
with l = 3 to one with l = 2 in hydrogen.  The maximum energy difference between these
lines (i.e. the spread in energy induced by the magnetic field) is 0.61 meV.  How many
lines are observed in total?  What is the magnitude of the magnetic field?



 
 
Given: Schrödinger equation in 3D 
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Gamma functions 
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