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I. ANGULAR MOMENTUM CONSERVATION [20 pts]

Let V(r) = V(r) be a spherically symmetric potential so
that the Hamiltonian is

H=——V24+V(r). (1)

Write the L2 and L. operators in differential form using
a (0, ¢)-representation and prove that

Il. ACTION OF AM LADDER OPERATORS [20 pts]

[GR2 4.18] Let |I,m) be simultaneous eigenkets of L2
and L, corresponding to eigenvalues [(I + 1)h? and mh,
respectively. Knowing that

LE|L,m) = Cip [l m £ 1), (2)

provided that m 4+ 1 does not exceed its allowed values,
calculate the normalization constant Cj,, that ensures
(I,mllym) =(I,m=E1|l,m+1)y=1.



