2009stA T 15| AAtSSto| 7|x =H| #6 Eet
1. WX p. 227, Exercise # 23.
6-23: For !l =0, only m; = 0 is allowed, $(¢) and 6(8) are both constants
(from Table 6.1)), and the theorem is verified.
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using $*® = ——, the sum is
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The above may be simplified by extracting the commons constant factors, to
i‘g? [(3cos@ —1)? + 12sin? fcos® § + 3 sin 4] .

Of the many ways of showing the term in brackets is indeed a constant, the one
presented here, using a bit of hindsight, seems to be one of the more direct methods.
Using the identity sin? # = 1 — cos? @ to elminate sin¥,

(3cos? @ — 1)* + 12sin® fcos® § + 3 sin* 9 _

= (9 cos*§ — 6 cos® 6 +1) + 12 (1 cos® @) cos® & + 3 (1 ~ 2 cos? & -+ cos* 6)

=1, |

and the theorem is verified.
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2. WX p. 264, Exercise # 6.
7-8: Because the system of electrons has the minimum total energy possible,
each of the lowest five energy states is occupied by two electrons, with one of each
spin. The lowest unoccupied level is the sixth, and the energy of the photon would be

2 —34 2
6.626 x 10734 J.
AE= 2 (6-12) = (6.620 ) ()
8mL2? 8 (9.1095 x 10~31 kg) (1.00 x 10-° m)
=211% 10718 J=13.1 eV.
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3. WX p. 265, Exercise # 22.
7-22: In the ground state, a hydrogen atom has no orbital angular momen-

tum, and there can be no spin-orbit coupling.
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