PHYS.410
Solutiov quizss Fall 221

Q1. Consider a spinless particle of mass m and charge q constrained to move in

the xy plane under the influence of a two-dimensional harmonic oscillator so
that

H =SB+ )V (5,9); V(w3 =5 m (7 +57)

a) Construct the ground state and first excited state functions for this particle
and write down thelr energles E; and E.{usethe gonvention |11 ) to designate
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b) Now imagine that this particle is subject to an interaction
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where a is a constant. Treating this interact!on as a perturbation, find the
second order correction to the ground and the first order correction to
the degenerate first excited state energies.
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