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PSO201A: Quantum Physics Homework # 9

Problem 9.1: Dirac-delta Perturbation
Consider a particle of mass M in the potential as shown in the figure. The potential is in the form of a Dirac-delta

disturbance in the middle of an infinite-well potential. The potential is given by V(z) = Vo(z) + V,(x), where Vj(z)
is the infinite-well potential and V,(z) = ad(x — a/2) is the Dirac-delta potential with a very small «
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(a) Find the first-order corrections to the energy of the n'" stationary state.
(b) Are the energies of the even n states perturbed? Explain why?
(c) Find the first three terms in first-order correction to the ground state wave function.

(d) Find the second-order correction to the energy of the n'" stationary state.

Problem 9.2: V-Perturbation

Consider a particle of mass M in the potential as shown in the figure. The potential is given by V' (z) = Vy(z)+V, (),
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where V() is the infinite-well potential and V,(z) = —a|x| , where « is very small.
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(a) Find the first-order corrections to the energy of the n'® stationary state.

(b) Find the first two terms in first-order correction to the ground state wave function.



