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Understandings: 

1. Explain how covalent bonding is formed.  

- Basically, covalent bonds are formed when two non-metals bind. Their electronegativity 

difference is not sufficient enough to form an ionic. Therefore, they share the electrons, 

which are called a covalent bond.  

This whole idea of “bonding” is to stabilize the atoms. Depending on the distance between 

the two nuclei, we can also know the strength. This is different for all atoms of course since 

all atoms have difference sizes, but for hydrogen, it looks like this: 

The lower the energy, the more stable it is.  

We can see that it becomes 

unstable as distance increases, 

but also as distance decreases. 

This is because the protons 

become too close to each other 

that they will repel strongly.  

However, if they come close 

enough, the strong atomic force 

may fuse them and we have 

nuclear fusion! 

Normally, atoms strive for the 

octet rule, which is achieved 

when an atom has 8 valence 

electrons.  

2. State that covalent bonds can involve more than 1 pair.  

- Hydrogen, Chlorine all shares an electron pair. However, Oxygen and Nitrogen has double 

and triple bonds respectively.  

More on how this will look like in terms of orbitals will come in 14.1. 

3. Explain the relationship between bond length and bond strength.  

- Short bond lengths tend to be stronger, or what we call stronger bond enthalpy. This means 

that the larger the molecule, the weaker its bond enthalpy.  

In addition, the numbers of bonds play a role as well. If there are more electron pairs shared, 

then the attraction from the nuclei will be stronger, hence shorter bond length. However, 

double bond is not twice as stronger as single bond because we have things called sigma and 

pi bonds. More will come in 14.1. 
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4. Explain how bond polarities are formed.  

- When the e.n. difference is lower than 1.8 but above 0, we will have partially charged 

atoms, also called polar bonds.  

A very trivial example is water. We know that oxygen has a partially negative and hydrogen a 

partially positive charge.  

However, the bond between C-H is considered to be non-polar, although it is slightly polar. 

This diagram summarizes the “fuzziness” of this bonding continuum. 

 

Applications and skills: 

1. Deduce the polar nature of covalent bonds using the electronegativity values. 

- Basically, look whether the bond is very polar or just slightly polar.  

 


