
  

Lab #9 Lewis Structures  
​ ​
Lewis Structures 

Lewis structures show how valence electrons are distributed and shared in covalent molecules. We represent the 
elements by their symbols. The shared electron pair is shown as a line/bond between the two atoms. All the other 
valence electrons are shown as dots or lines around the symbol of the element. 
 

Steps for drawing  Lewis Structures Example with SO2 

1.  Sum the valence electrons of all the atoms. 
  

The total number of valence electrons is 18  
(6  from sulfur and 6 from each oxygen). 

2. Use single bonds (lines) to connect the central atom to 
the surrounding atoms. The central atom is usually the 
element there is one of, such as C in CBr4. Each line 
represents two electrons. 
 

 

 
Sulfur is central.  After making connections to the outer 
atoms, we have used 4 electrons. 

3.   Complete the octet for all outer atoms (other than H) 
by drawing lone pairs.  If you have not reached the total 
number of valence electrons, give remaining electrons to 
the central atom 
 

 
Each oxygen was given three lone pairs, with the bond 
they are surrounded by 8 electrons.  That brought the 
count to 16.  The two remaining electrons were put on the 
central sulfur for a to 18 

4.    If all atoms (except H) at this point have an octet the 
structure is finished.  If, and only if, the central atom does 
not have an octet, turn lone pairs on outer atoms into 
double and triple bonds until it does have an octet. 
 

 
In the last step sulfur only had 6 electrons.  One lone pair 
on an oxygen is shared as a double bond.  All atoms now 
have octets and the Lewis structure is complete. 

 
Molecular Shape – the Valence Shell Electron Pair Repulsion (VSEPR) Theory 
The electron groups around the central atom repel each other and therefore prefer to be as far apart from each other as 
possible. This is the main idea of the VSPER theory.  We can apply the VSEPR theory to predict the molecular 
shape/geometry of a molecule. 

1.​ Draw the Lewis structure for the molecule in question. 
2.​ Count the total number of electron groups on the central atom = the number of atoms bonded to the central 

atom plus the number of lone pairs on the central atom. Note that multiple bonds to one outer atom still count 
as one electron group. 

3.​ The shape of the molecules is determined by minimizing the repulsion between the electron groups. (Spacing 
them out as much as possible) 
 

The table to the right summarizes the shapes based on 
electron groups and lone pairs: 

 
 
 
 
 
 
 
 
 
 
 



  

 
 

Rubric 
Criteria Points possible Points earned 

 
Valence calculation, work shown (0.5 each) 
 

 
4 

 

 
Electron total / Structure (1.5 pt each) 
 

 
12 

 

 
Geometry / Angle (0.5 pt each) 
 

 
4 

 

 
Total 
 

 
16 

 

  
 
DO NOT USE THE INTERNET TO SOLVE THESE PROBLEMS. 
Use the methods taught in this class.  All atoms except H should have eight electrons.  Online you will find 
alternate structures for some molecules that are beyond the scope of this class and should not be written as 
answers. 



 
 
Formula Total valence e- 

(show calc) 
Structure Total electron 

groups 
Geometry (Shape) Angle 

 

HCN 
1 + 4 + 5 = 10 e- 

 

 

2 outer atoms + 0 lone 
pairs on center= 

2 

 
linear 

 
180o 

 

 

SBr2 

 

 

 

     

 

NSF 

 

 

 

 

 

     

 

 

SO3 

 

 

 

 

     

 

COBr2 

 

 

 

 

 

     

 



 
 
Formula Total valence e- 

(show calc) 
Structure Total electron 

groups 
Geometry (Shape) Angle 

 

 

CF4 

 

 

 

 

 

 

    

 

 

NHF2 

 

 

 

 

 
 

    

 

 

 

POCl3 

 

 

 

 

     

 

 

 

CSe2 

 

 

 

     

 

 


