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Q1. 1D Harmonic Oscillator

Given that
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(a) Show that a @ is an eigenstate of H and deduce its associated eigenener,
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{b) Show that Na_®@, =(n—1)a_®, and deduce the relationship a_d, f
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Q2. 1D Infinite Potential Well V(x) =r Sx<a
o x<0;x>a

Given that Schrodinger eigenfunctions and associated eigenenergies are given by
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Consider the wavefunction ¥ (x) = %‘Pz(x) +b'¥,(x), b being a positive number.

(a) Find b so that this wavefunction is normalized i.e. _[dx‘P'(x)‘P(x) =1
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(b) Calculate the energy E associated with this state, i.e. £ = jdx‘[‘ (x)H¥(x)
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