Physics 606 -- Problem Set 9
Due in class, Thursday, April 23, 2009
(This is the last problem set!)

Do the following problems from Merzbacher, Chapter 11:

Exercises 11.15,11.16, and 11.20
For 11.20, construct Ps, instead of Ps.
End-of-chapter problems 2 and 4

Do the following problems from Merzbacher, Chapter 12:
Exercises 12.2 and 12.6
In addition, do the following, which is motivated by some questions you asked at the end of class
on Wednesday, April 15:
(a) Construct the matrices for Jy, J,, and J; for the case j = %2.
(b) Construct the matrix associated with the measurement of J,,, where n is a unit vector in the
(0,p) direction. [Note: 0 (polar angle) and ¢ (azimuthal angle) are the standard spherical

coordinates.]

(c) Assume the system is initially prepared in the state | jm ) = |2 2 ). What is the expectation
value for a measurement of J,,?

(d) What specific values of J, can you get during the measurement described in part (¢)? Find
the probability to obtain each of those values. Verify that your results are consistent with
your answer to part (c).

(e) Assume you’ve measured J, and found the smallest possible value. If you then measure J,,
what specific values can you get? What is the probability to obtain each of those values?
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