PROBLEM 6: Variational approach
A particle with mass, m, moving in one dimension finds itself in a potential given by,
V= for <0

and

V=782 for 2>0
where 3 is a positive constant.
})/ Find an approximation to the ground state energy, using the trial wavefunction
=0 for <0

and
V=0Cre ™ for >0

where C and o are positive constants. (5 Points)

/{ Would you expect the exact ground state energy to be less than your answer to part (a),
or greater than it? Justify. (3 Points)

/r/{ How would you go about finding an excited state in this system using the same approach?
(2 Points)

Hint: [° 2% = 2073, for a > 0.
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