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Homework  Chapter 1  

Exercise: 2, 3, 5, 11, 12, 13, 15, 17, 20
Problems: 10, 11, 12
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Recap 

V = potential energy of electron in the field of the 
nucleus
E is the total energy

How the elements were formed
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Probability Density 
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Orbitals
Atomic orbitals defined by the wavefunction of an 
electron in a atom. 
Quantum Numbers – simplification of those waveforms
n: principle q#  
l:  angular orbital momentum q#
ml: magnetic q#
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Q#
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Spin
s = intrinsic angular spin.  
For an electron s=1/2 always
ms = spin magnetic q# 
For and electron ms = +1/2 or -1/2

The for q# n, l, ml, ms are used to characterize a electron 
in an atom
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Polar Coordinates
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Radial and Angular Functions
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Radial Function graphed
# of nodes = n-l-1
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Angular function graphed
# nodal planes = l
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p-orbitals
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d-orbitals
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f-orbitals
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Whole wavefunction graphed
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Multi electron atom
Consider He – 1s2

Pauli Exclusion Principle: No more than two electrons 
may occupy a single orbital.  If two do, then their spins 
must be paired.
Where does the next electron go since in hydrogenic
atom 2s and 2p have the same energy?
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Effective nuclear charge
Zeff = Z – σ
σ : Is the shielding constant
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Zeff
ns<np<nd<nf
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Building up
Hund’s Rule: every orbital in 
a subshell is singly occupied 
with one electron before any 
one orbital is doubly 
occupied, and all electrons 
in singly occupied orbitals
have the same spin. 

He - 1s2

C   - 1s22s22p2 or [He]2s22p2

V   - [Ar]4s23d3

Cr  - [Ar] 4s13d5 not 4s23d4
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Periodic Table… again
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Atomic Radii
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Ionic Radius
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Ionization energy
Ease in which an electron can be removed
A(g) A+(g)  +  e-(g)
I = E(A+) – E(A)
First Ionization Energy, I1
Second Ionization, I2
Energy is determined by the HOAO
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Ionization Energy
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Electron affinity

Ease in which an 
electron can be added
A(g)  +  e- (g)  A- (g)
Ea = E(A) – E(A- )
Energy is determined 
by the LUAO
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Electronegativity
The power of an atom to attract electrons when it is part 
of a compound
Pauling - χp : based on bond formation
Mulliken - χm = 1/2 (I + Ea)
Allred-Rochow -
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EN
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Polarizabilty
Ability to have its electron field distorted by another field

Fajan’s Rules
Small, highly charged cations have polarizing ability.
Large, highly charged anions are easily polarized.
Cations that do not have noble-gas config. Are easily 
polarized. 
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