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(b) On spherical shell (7 = b) = 0. Inside shell we have @, () = @ (») + ©,(r) where
@, (r) satisfies V'@, = 0. Expand potential in Legendre polynomials:

@ (r,8) = Z[a,r* + bi[ JFE[CCISIQ]
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Now at r=0 potential should not diverge, and hence b, = 0. At r=b we have
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and @, = _b_g' Therefore the interior potential is given by
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SOLUTION: Solution: The oscillator changes from frequency w to Aw. In
terms of wavefunctions, the initial wavefunction is

o= (Z) e (1

The new ground state wavefunction is
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The probability is
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It is convenient to reconstruct the ladder operators for the harmonic oscil-

lator. We write
ifp

2h

= 1. by construction. We furthermore
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with arbitrary £. This satisfies [rl._ af
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Comparing with H, we equate the ratios of the coefficients of =2 and p?,
resulting in £ = /2h/mw. The position operator is given by

e %E[a-l—aﬁ) .

We therefore must calculate

(ol o) = == (0] (a+ ) o)

The operator (a + aT)dﬁ when expanded, has 2! = 16 terms. However, only
two of these will yvield any finite expectation value in the ground state |l])
Clearly the only terms which survive must have an a on the left, so as
not to annihilate <D} and an a' on the right, so as not to annihilate |l]>
Furthermore, the number of creation [aT) operators must be the same as
the number of annihilation (a) operators. This leaves
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