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PROBLEM 5: Variational Method

In the z-basis, the Hamiltonian for a hydrogen atom 1is
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Let us choose

Pelr) = e™ a>0

‘as a trial wave function for the ground state,
}@/{ [2 points] Find {4, ]1). (N.B. This wave function is not normalized.)
£} [4 points] Find the expectation value of the Hamiltonian ().

y){ [4 points] Determine the best bound on the energy for the ground state of this system using
the variational method and the trial wave function given above.
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