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Q1. Infinite Potential Well V(x) ={ <x<a
w x<0;x>a

We have shown in class that the eigenfunctions and associated eigenenergies are
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H™W (x) = E°¥(x); jcw" (W (x)=6

. . Vo al2<x<a 0
Consider a perturbation given by H'(x)= ; H=H +H'
0 elsewhere

Calculate the first order correction to the energy and show that £! =lK,

for the n-th bound state. (You may want to use (sm x) —(l —cos2x) )
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Q2. 1D Harmonic Oscillator
d? 1
dx? 2
Given that a|n)=\/;]n-l>, *|ny=+/n+1 |n+1};

H®=- ; k=mwz;E,?=frw(n+l);n=0,l,2,3,...

(a +a*)
H°|n)=E}|n); de(Dﬂ'(x)(Dg,(x) ={n|m}=6,; (x|n) = dl(x)

Consider a perturbation given by H'(x)=ax?, H=H"+ H', a being a constant.

Calculate the first order correction to the energy and show that E! = %E,‘,’

for the n-th bound state { this is an exactly solvable problem!).
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