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Today, we will solve some of the homework problems in class. 

 

Hamiltonian:  
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Also, we learned the eigenfunction in Real space and to express it as: 
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Look at problem 7.8.  We can prove the parity operator operates on 

eigenfunction: 
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Then problem 7.9 we already did in the classroom.  N=1, n+1 can prove that 

so we will not discuss in detail.  Use relation for ladder operators above. 
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For problem 7.10, the average potential is compared to average kinetic 

energy. 
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Can you do the same for the <T>? 
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Now problem 8.35.   
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The eigenenergies are independent of each other
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At higher energy states, the degree of degeneracy increases.
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Now consider the case where the spring constants are different: kx=ky+Δk. 

The energy levels split.  The oscillator external forces – they split – very 

simple but very useful model to explain.   If the spring constants are very 

different: kx=k and ky=4k.  If you write the eigenenergy,  
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Now consider problem 9.5.  The molecular and rotational Hamiltonian. 
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Eigenvalue of the Hamiltonian:
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The Eigenenergy is:
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