Solutions to Final exams
(PHYS420)
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3A. 
In the spinless case, for 2s state, 
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 there is no level splitting after applying a magnetic field. But for 2p state, 
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, there are energy level splittings. (see Example 9.3) Generally, for the n=2 state, the energy level splits into three levels in the magnetic field.  In the exam problem, you can either draw the energy diagram for 2s state or for n=2 state. The energy diagram for 2s state is as follows and the diagram for n=2 state is shown in example 9.3 of the text book. 

3B (Also see figure 9.11 on the text book.) 
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(see also 4A&4B of last final exam)
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5B  See Page 320 of the text book.
5C  
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 is more energetic because it has four unpaired spins compared to six for 
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. According to Hund’s rule, the latter, with two more unpaired spins, should be more stable ( and it is).  
6 (See Problem #5 of last final exam)
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6C (See homework problem,#10-15)
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7 All from class notes.
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