Quantum Mechanics: Exercises 9

Due to: January 8, 2013.

Problem 1

Prove the identity
(6-A)oc-B)=A-B+io-(AxB), (1)

where o = (0,,0,,0,) and A and B are some vector operators which commute with ¢ but do not
necessarily commute with each other.

Problem 2

Find expectation value of of J, and standard deviation A.J, in the state |7, m).

Problem 3
Using R
Jolg,m) = hmlj, m) (2)
show that for 7 = 1 we have
A 10 0
J,=h[ 0 0 O (3)
0 0 —1

and derive expressions for j+,j_,jx, jy and J2 (correct answer is in the lecture note p. 77).
Show that J2, J2 and J? are commutative.



