QUANTUM MECHANICS
Homework Set 7
March 31, 2014

1. A particle of mass m is placed in a finite spherical well:

| =W, ifr <a,
V(T)_{O, if r > a.

Find the ground state by solving the radial equation with [ = 0. Show
that there is no bound state if
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Hint: Follow the example discussed in class for the finite square well in
one dimension.
2. The raising and lowering operators change the value of m by one unit:

L:I:f[m — A?nflm:lzl :

where A7 is some constant. Show that

"= hI(l+1) —m(m£1),

if the eigenstates f;" are normalized.

Hint: First show that L is the hermitian conjugate of L. (since L,
and L, are operators for observables, you may assume that they are
hermitian). Then use the following identity (derived in class):

L?=L:L.+L*+hL. .

3. Construct matrix representations for the spin matrices S,, S,, and S, for
a spin-1 particle following the example in class for a spin-1/2 particle.
That is, begin with matrix representations for the three spin states,
a=|1,1), 5 =11,0), and v = |1, —1), and then determine the action of
S2'S., and S, on these states.



