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Classification of Electromagnetic Radiation
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Quantum Mechanical Model

What's an orbital?

Heisenberg Uncertainty Principle:  There is a fundamental 
limitation to just how precisely we can know both the position 
and momentum of a partical at any given time. We do NOT 
know the detailed pathway of an electron. 

An orbital is difficult to define precisely.  An ORBITAL is a wave 
function.  Picture an orbital as a 3D electron density map that 
you have a 90% probability of finding an electron. 

• Probability distribution – 
intensity of color is used to 
indicate the probability value 
near a given point in space.

  Breaking down the 

Levels, sublevels and orbital types
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4)  What is the maximum number of electrons in a:

2s sublevel 3d sublevel

n=4 energy level 2p orbital



Atomic Stucture and Periodicity AP Chemistry

electron configuration

5) Write electron configurations for the following atoms:

H He

Li B

O Ne

Na P

Ca V

Valence electrons - the electrons present in the highest occupied energy 
level.  These electrons are important because they are the electron 
involved in chemical reactions and basically define the chemical 
properties of the element.

6)  List the number of valence electrons in the above elements.
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Electron configurations of ions:  elements gain or lose electrons to form ions.  Ions are atoms or groups of atoms that carry a net 
charge.  Atoms will gain or lose electrons to become more chemically stable.

If an atom loses electrons, there will be more protons than electrons and the ion will have a positive charge and is called a cation.  
If an atom gains electrons, there will be more electrons than protons and the ion will have a negative charge and be called an anion.

7)  Write the electron configuration for the following ions:

F-1

Sr+2

Isoelectronic –

*transition metal ions - remember that the valence electrons are the electrons involved in reactions. In transition metals, the valence 
electrons are the electrons that are lost, not the highest energy electrons.

8) Write the electron configuration for Fe+2: 

Exceptions to writing electron configurations:  It is important to remember that these exceptions apply 
ONLY to transition elements.  For certain reasons, there is special stableness associated with both half-filled 
orbitals and filled orbitals.  This means that the electron configurations of all the elements in the columns 
containing the elements copper and chromium do not fill as expected.

9)  Write electron configurations for the following atoms:

Cu: as expected:

actual:

Cr: as expected:

actual:

Orbital Spin Diagrams
• A notation that shows how many electrons an atom has 
in each of its occupied electron orbitals.

Oxygen: 1s22s22p4 
1s     2s        2p

10)  Draw orbital spin diagrams for the following atoms.

N: Mn:
Diamagnetic vs Paramagnetic:  
An element is said to be diamagnetic if there are NO unpaired electrons.  
An element is said to be paramagnetic if unpaired electrons are present.  

11) Which of the following elements are diamagnetic and which are paramagnetic?

Mg Cd

Fe P
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PES.....what you learned
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Periodic Trends
Atomic and Ionic Radius

Electronegativity

Ionization Energy
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• In general atomic radius increases going down a group.  Orbital sizes 
increase on successive levels and SHIELDING INCREASES!

Atomic Radius

In general, as we go across a period from left to right, the atomic radius 
decreases. Effective nuclear charge increases, therefore valence 
electrons are drawn closer to the nucleus, decreasing the size of the 
atom.  
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ions compared to their own neutral element

ions in same family

ions that are isoelectronic

12. Rank the atomic sizes of the following elements from small to large: O, N, Ne 
________________________________________________

13. Rank the atomic sizes of the following elements from small to large: K, Ca, Rb 
________________________________________________

14. Rank the ionic sizes of the following particles from small to large:  Na+1, Mg+2, S-2, Cl-1

________________________________________________

15. Circle the larger particle in each of the following:
Fe   or   Fe+3               As   or   As-3               S-2   or    S               Mg+2   or   Mg  

16. Circle the larger particle in each of the following:
K+1   or   Ca+2               Se-2   or   Br-1               Br-1   or   Cs+1               Be+2   or   O-2
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· Electronegativity 

Which element is more electronegative?

17. K, As  __________ 18.  N, Sb  __________ 19. Sr, Be  __________
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Multiple Ionization Energies
Multiple Ionization Energies:
These are just removing additional electrons.  It always takes 
energy to remove an electron, and each additional electron takes 
even more energy.
For Be:

• IE1 = 899.5 kJ
• IE2 = 1760 kJ
• IE3 = 14850 kJ

• Notice that the energy to remove an electron skyrockets 
between the 2 and the 3rd.

• This is because the first two electrons removed are valence 
electrons, but the third removed is a core electron.  

• It is very hard to remove a core electron, and takes a lot of 
energy because they are closer to the nucleus!!!
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The Values of First Ionization Energy for the Elements in the First Six 
Periods

Where are the exceptions to the ionization 
energy trend?  Why?

First Exception in Ionization Energy 
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Second Exception in Ionization Energy 

20. Which atom has the highest ionization energy? Why?Na  or Cl 

21. Which has the lowest ionization energy? Why? Li  Cs 

22.  Which has the larger second ionization energy?   Why? Li or 
Be

23.  Arrange the elements oxygen, fluorine, and sulfur according to 
increasing:

         Ionization energy Atomic size Electronegativity

24.
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The rest of the problems in this unit are good review problems.  Whatever we 
don't finish in class you need to do on your own.  Answers on website.

The rest of the problems in this unit are good review problems.  Whatever 
we don't finish in class you need to do on your own.  Answers on website.
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