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Understandings: 

1. Draw Lewis diagram to describe covalent bonds.  

- The way to do this is very simple.  

1. Calculate the total valence electrons of the molecule/formula.  

2. Set the least electronegative atom in the middle, except hydrogen.  

3. Assign electrons so the atoms satisfy their shells.  

4. If there are not enough electrons, use double and triple bonds.  

If it is an ion, add the needed number of electrons and set brackets with charge of the dot 

diagram.  

2. Explain what a coordinate/dative bond is. 

- We have mentioned this in ligand section. This is basically a bond created when electron 

pair(s) come from one atom. The way to denote this in Lewis dot diagram is by an arrow. 

Coordinate bonds behave just like covalent bonds. However, these will play an important role 

in acid/base reactions.  

 

 

 

 

 

 

3. State that there are exceptions to octet rule.  

- Some atoms become stable even though they do not satisfy octet rule. They are stable with 

incomplete octet.  

These do not follow the octet rule.  

Although they are stable like this, 

they have a tendency to accept 

coordinate bonds from others to 

satisfy octet rule. This gives 

behaviour of acids & bases. 
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4. Explain what VSEPR theory is.  

- Now we want to know how molecules look like in 3D, and VSEPR (Valence Shell Electron 

Pair Repulsion) theory enables us to do that. The essence of this theory is that electrons 

repel each other and want to be as far away from each other.  

To determine the shape, just count the electron domains and see if they are non-bonding or 

bonded electron pairs. Non-bonding pairs repel more because they are not shared.  

5. Describe the structure with 2 electron domains. 

- Linear.  

It does not matter whether it is shared or not. It will repel until it is 180 degrees.  

6. Describe the structure with 3 electron domains. 

- If all are bonded, 120 called triangular planar.  

If two are bonded, 117 called V-shaped or bent. The non-bonding pair “push down” the two 

bonded pairs.  

7. Describe the structure with 4 electron domains. 

- If all are bonded, 109.5 called tetrahedral.  

If three are bonded, 107 called trigonal pyramidal.  

If two are bonded, 105 called V-shaped or bent.  

Extra notes 

- Be aware that electron domain geometry and molecular geometry is different. Electron 

domain geometry is independent of lone-pairs. Thus, electron domain configuration of two 

domains is always linear, three domains are triangular, and four domains are tetrahedral.  

Molecular geometry is the one described in 5, 6, and 7.  

8. State that polar bonds do not always mean polar molecule.  

- If the geometry is symmetrical, the overall vector for attraction equals 0, hence no polarity 

occurs.  
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9. State that electrons can move around in multiple bonds.  

- We know that electrons do crazy things for stability, and moving around different bonds is 

one of them. For instance, how do we know where the double bond is in SO2? Simply, we 

don’t, because they don’t have one double and one single. 

 

 

In reality, the electrons move around in both bonds, called delocalized electrons, and form 

this “hybrid” of double and single bond. You can think that between S and O, there is a 1.5 

bond. It is neither single nor double. And here, we introduce the hybrid orbitals. This will 

come later.  

10. State that covalent structures may form giant molecules.  

- Allotropes are different forms of an element in the same state. Allotropes of carbon form 

large molecules, such as diamond, fullerene, graphite and graphene. These have all different 

properties. The table below is basically from the book. 

 Graphite Diamond Fullerene, C60 Graphene 

Structure,  
bonding and 
bonding 
angle 

Bonded to three 
other carbons. 
120 with sp2 
hybridization. 
Exists in layers 
held by London 
dispersion 
forces.   

Bonded to four 
other carbons. 
109.5 with sp3 
hybridization. 
Exists as a giant 
molecule.  

Bonded to three 
other carbons. 
Bonding angle is 
complicated with 
sp2 hybridization. It 
is spherical. Obs. 
This is not a giant 
molecule due to its 
fixed shape.  

Bonded to three 
other carbons. 
120 with sp2 
hybridization. 
Does not exist in 
layers.  

Electrical 
conductivity 

Good conductor 
due to 
delocalized 
electrons.  

Bad conductor 
due to all 
electrons 
bonded.  

Semiconductor 
depending on 
circumstances.  

Excellent 
conductor due 
to electrons are 
completely 
delocalized and 
not held with 
any London 
forces. 

Thermal 
conductivity 

Not very good 
because layers 
are far apart.   

Very good. It 
conducts 
vibrations 
excellently.  

Not very good.  Best of all 
known thermal 
conductors.  

Special traits Brittle, high 
melting point. 

Super hard, 
very high 
melting point. 

Lubricant. Very strong, 
flexible, high 
melting point 
and a molecule 
with enormous 
potential.  
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Application and skills: 

1. Be able to draw Lewis dot diagrams. 

- Yes.  

2. Predict geometry of molecule with VSEPR theory.  

- Just draw Lewis dot diagram and count electron domains.  

3. Predict bond angles. 

- Look at the points above.   

4. Predict bond polarity and molecular polarity.  

- If I can do number 2, then I can do this as well. 

5. Deduce resonance structures. 

- Resonance structures arise when more than two alternatives of Lewis structure can be 

drawn. The correct structure to draw then would be having a hybrid bond, such as 1.5 bonds. 

Benzene is such a molecule with resonance structure and hybrid orbitals.   

6. Explain properties of giant covalent compounds in terms of their bonding and structure.  

- Silicon and silicon dioxide both form giant molecules. They are strong, insoluble in water, 

have high melting point and cannot conduct electricity.  

Silicone atom in both silicon and silicon dioxide has four bonds, thus sp3 hybridization.   

TOK: 

1. Does the need for resonance structures decrease the value or validity of Lewis (electron 

dot) theory? What criteria do we use in assessing the validity of a scientific theory? 

 


