Variational Principle

Consider a one-dimensional system with a particle located in

the following potential:
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The Hamiltonian operator for this system is:
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where m is the mass of the particle.

A) Firstshow for g = & by explicit integration that:
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B) The test wave function is given: . i
@ =sin (7l x).

Check if the wave function is normalized. If necessary, determine the normalization factor. Then give
the normalized function.



C) Determine the expectation value of the total energy {:H ) for the normalized test wave
function from part b. Use: )

D) What does the variation principle do / what’s the idea behind it?
For another normalized test wave function @2:
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Which of the two functions @1 or @2 represents in the sense of
variational principle a better test wave function for the system?



