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 Formal charge 

Different ways by which Second Period Elements in Group C, N and O can attain 

the octet configuration and how the formal charge can be generated by 

inspection method 

 1. Carbon atom: 

 (a) Ways carbon atom can attain the octet 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
(b) Ways the formal charge can be generated 
 
 
 
 
 
 
 
 
 

  

 

 

2. Nitrogen atom: 

 (a) Ways the nitrogen atom can attain the octet 

 
 
 
 
 
 
 
 
 
  



 
 
(b) Ways the formal charge can be generated 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 

3. Oxygen  atom: 

 (a) Ways the oxygen atom can attain the octet 

 

 
 
 
 
 



 
 
(b) Ways the formal charge can be generated 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                       
 
 
 
 
 
 



                                          Take home problems: 
 
 

1. Determine the formal charge of C, N and O atoms in the following molecules 

using the inspection method? 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 Alternatively formal charges can be calculated using the following formula; 
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                                    Take home problems: 
 
 

1. Determine the formal charge of C, N and O atoms in the following 

molecules using the formula; 

 

 

 

 

 

 

 



 

 

 

 Resonance Theory  

Its a theory which states that  a molecule or ion can be represented by two or more Lewis 

structures that differ only in the positions of the electrons 

 

Note;  

 None of these structures, which we call resonance structures or resonance 

contributors, will be a realistic representation for the molecule or ion 

 Resonance structures are not real structures for the actual molecule or ion; they exist 

only on paper 

 When resonance structures are drawn, they are connected  by double-headed arrows 
(↔) 

Consider the two Lewis structures for acetate , CH3COO-. Which structure is  correct? 
 
 
 
 
 

 
 

 
 
 
 

 



The two Lewis structures for acetate , CH3COO- are both  correct. 
 
 
 
 
 
 
 
 
 

 Rules for writing resonance structures 
   1.  Only lone pairs or π- electrons  are moved not breaking of σ-bonds between atoms 
 
 
 
 
 
 
 
 



2. All of the structures must be proper Lewis structures 
 
 
 
 

 
 
 
 

 
3. The more covalent bonds (noble gas configuration) a structure has, the more stable it is, 
and the more it contributes to the resonance hybrid, contrary charge separation decreases 
stability and the less it contributes to the hybrid 
 
 
 
 
 
 
 
 
 
 
 



                                    
                            
                                  
 
 
 
 
 
                                      Take home problems: 
 
1. Write the resonance structure that would result from moving the electrons 

as the curved arrows indicate. Be sure to include formal charges if needed. 
 
 
 
 
 
 
 

2. From each set of resonance structures that follow, designate the one that 
would contribute most to the hybrid and explain your choice: 
 
 

 
 
 

 
 
 
 
 
 
 
 


