QUANTUM MECHANICS

Al

Answer any 8 of the {4 questions.

1. (a) Consider a particle of mass m in a one-dimensional delta-function poten-
tial V. = —aé(z). Show from the Schrodinger equation that the wavefunction has
a discontinuous gradient at z = 0, and further show from symmetry arguments

that the left and right derivatives at z = 0 are

Yl = x%w(m.

Hence derive the form of the wavefunction and derive the value of the ground

state energy.

(b) Now consider the use of a variational method to derive an approximation to

the above solution. Start with a trial wavefunction of Gaussian form:

¥(z) = ae™"

and minimize the expectation value of the total energy 7"+ V with respect to

the parameter b. Compare your answer to the exact solution above.
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