Beiser Chapter 6 Exercise 13

Question

Orbital Quantum Number: Find the percentage difference between the maximum value of L and L,
for an atomic electron in the p, d and f states.

Solution
p state
Lz
=1 .
my =0, £1 §
L=+ll+1)h=V2h
Lz(maz)=h

Percentage difference = (v2 —1)/v/2 = 29.3%

d state
=2
my =0, £1, £2
L=+1l+1)h=+6h
Lz(maz) = 2h

Percentage difference = (v6 — 2)/v/6 = 18.4%

f state

1=3
my =0, +£1, 2, £3
L=+1(l+1)h=V12h

Lz(mazx) = 3h

Percentage difference = (v/12 — 3)/v/12 = 13.4%
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