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Quantum Numbers 

There are four different quantum numbers: n, l, ml, and ms  
 n, l, and ml are integers 
 n cannot be zero 
 l can be 0 to n-1 
 ml can be anything from –l to l  
 ms can be +½ or -½  

 

Examples: 

What orbital has these quantum numbers?  n = 3, l = 2, ml = -1 
1. 4p 
2. 3d 
3. 3p 
4. 1d 
5. 2f 

What are the quantum numbers for the 5dxy orbital? 
1. n = 5, l = 2, ml = 0 
2. n = 5, l = 2, ml = 3 
3. n = 4, l = 2, ml = 2 
4. n = 5, l = 3, ml = 0 
5. n = 5, l = 2, ml = -5 

Which is not a valid set of quantum numbers? 
1. n = 4, l = 1, ml = -1 
2. n = 1, l = 0, ml = 0 
3. n = 6, l = 5, ml = -5 
4. n = 2, l = 2, ml = 1 
5. n = 3, l = 2, ml = 2 



CHEM111, Gallagher    Fall 2009 

 

 

Orbital Filling Rules 

1. Pauli Exclusion Principle 
No two electrons can have the same 4 quantum numbers 
An orbital has a maximum of 2 electrons of opposite spin 

2. Aufbau/Build-up Principle 
Lower energy levels fill before higher energy levels 

3. Hund’s Rule 
Electrons only pair after all orbitals at an energy level have 1 electron 

4. Madelung’s Rule 
Orbitals fill in the order of the value of n + l 


