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12) (Quantum Mechanics) A particle in 3-D is subject to a potential V(i-‘) which is non-zero
only in a spherical shell of radius a about the origin: :

vm = -Vo as(r - a),
where Vy and a are positive numbers and 5 is the Du-a.c deltarfunctlon Show whmh of the
following statements are true and which are false: '
a) There are no values of V; and a for which there is a bound state
b) There is a bound state no matter what the values of V; and a are.

c) Theemstenceofaboundstatedependaontheva.luesof% and a. (Ifyousayth:s:s
true, then give the condition on V5 and a in order for a bound state to exist. )
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