The Aufbau Principle and Hund’s Rule

Form groups of 4 and solve the following problems:

1. Following are several possible electronic configurations for the oxygen atom. Electrons are represented by arrows whose direction indicates the value of the spin quantum number, ms (+1/2 or -1/2). Orbitals are indicated by lines (relative energies for different orbitals are disregarded in the diagram, although you need to consider relative energies in your answer). Indicate whether each configuration is excited (the configuration represents a possible excited state of the oxygen atom), ground (the configuration represents the ground state of the oxygen atom), or forbidden (the configuration cannot exist for the oxygen atom). Give your reasoning.

[image: image1.wmf]
2. 
There are a number of elements that do not follow the simple order of orbital filling. Some examples are Cr ([Ar]4s13d5), Cu([Ar]4s13d10), and Gd ([Xe]6s24f75d1). 

(a)
Identify what is unusual about the electronic configurations of these elements. 

(b)
Explain why these elements may have these configurations rather than the expected ones. 

