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a) What are the boundary conditions that must be satisfied by the wave function for this system?    
 
b) Using the variational method, we may write a trial wave function, , as a linear combination 

of basis functions, fi, as: 
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Is the basis set an acceptable set of basis functions for the solution of this problem?  
 

c)  Write down the equation that you would use to solve for the energy levels of this system, using the 
basis set given above. Make sure you define any symbols that appear in your expression.  

 
An alternative approach to this problem is to break the Hamiltonian into two pieces: 
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and  ܪ෡′ ൌ െ ଴ܸݔሺܮ െ  ሻݔ
 
Then perturbation theory may be used to approximate the energy levels for this system.  In this 
approach, the zeroth order energy levels and wave functions are those of the particle in a box, 

given by ߰௡ ൌ ටଶ
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d) Use the information above to set up the first-order perturbation theory correction to the energy of 

the ground state (n=1), E1
(1).  Be as explicit as possible, including actual functions to be 

integrated, proper volume elements, and limits on the range of integration, limits on summations, 
etc.  Do not need to evaluate any integrals that may appear in your expression. 
 

e)  Write down an expression for the first-order perturbation correction to the wave function for 
the ground state of this system (n=1), given by 1

(1) .  Again, be as explicit as possible, including 
actual functions to be integrated, proper volume elements, limits on the range of integration, limits 
on summations, etc.  Do not need to evaluate any integrals that may appear in your expression. 
 

f) Write down an expression for the second-order perturbation correction to the energy for the 
ground state of this system (n=1), denoted by E1

(2).  Again, be as explicit as possible, including 
actual functions to be integrated, proper volume elements, limits on the range of integration, limits 
on summations, etc.  Do not need to evaluate any integrals that may appear in your expression. 


