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Problem 11.1  Some Hydrogen Facts

(a) Are there continuum states for the hydrogen atom?

(b) How loarge is the 1s orbital for a hydrogenic atom with Z = 87

(c) An electon is in a 3d orbital (n = 3 and £ = 2), What values can m take on?

(b) If an electron is removed from the 1s state from silicon, then thte electon in the 2p state can radiatively

decay to the vacant ls state. A hydrogenic model can be used for the lower lying states. What is the
wavelength of the radiation if the 2p electron makes a transition to the 1s state.

Problem 11.2 A Different Central Potential (this is a former final problem)

A particle is in the ground state of a spherical box. The relevant time-independent Schrédinger
equation is
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The potential V'(r) is given by
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The eigenstates of the system can be written as
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(a) Determine the energies and wavefunctions for the ground state and the first excited state for s-states
(£ = 0), that is, for the 1s and 2s states.

(b) In the H-atom problem, all the 2p states have the same energy. Would you expect the p states of this
well all to have the same energy 7 Explain.

Problem 11.3  Problem 28.1 parts (a) through (c) on page 642 of the notes.

Problem 11.4  Problem 29.1 on page 666 of the notes.



