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PROBLEM (1)

We can represent the angular momentum operators L; as matrices as follows

fo= ((1) ; (1)) fy=" ((l)
X — T = ’ y=_
V2 010 V2 0
Using this matrix representation Show that

1. [Ly, Lyl =ihL,

2. [? =2h?1, where [ is the identity matrix.
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PROBLEM (2)

Given the operator L, = L, + iiy

1. Isit hermitian ?
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2. Express it in the matrix representation, and find its eigenvalues.

w

. Express it in the x representation.

4. let¥ = ]:+d>['m, find ¥ in terms of the eigenstates @y ;.

PROBLEM (3)

Show that the spherical harmonics YIO and Yl1 are orthogonal.
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PROBLEM (4)

An electron having ¢ = 2, write and draw all the L, eigenstates m, for this electron, indicating
the angles.

PROBLEM (5)
Show that

0x0y+0,0,=0

PROBLEM (6)
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Given the spin state y = (

1. Normalise it

2. write it in terms of the eigenstates a and .

3. Calculate ASy w.r.t y.



