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2.5 Lewis Dot Diagram

AP Chemistry Unit 2

Review

 Octet rule: atoms tend to gain, lose, or share electrons in order to 

acquire eight valence electrons

 Oxidation number: A numerical value assigned to an element in a 

compound to indicate the degree of oxidation (loss of Electron, 

Metals, Na+1), or the reduction (gain of electrons, non metals, O-2) of 

that element.

 2 main types of chemical bonds

◼ Ionic bond – transfer of electron

◼ Covalent bond – sharing of electrons 
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Review – Oxidation numbers

Lewis Dot – Valence electrons
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Lewis Structures

A Lewis structure is a graphic representation of the 

electron distribution around atoms

Importance of Lewis Diagrams

 Predicting Molecular Shape: Helps determine the 

geometry of molecules using the VSEPR theory. 

Section 2.7

 Visualizing Electron Distribution: Shows the 

distribution of valence electrons among atoms in a 

molecule.

 Identifying Lone Pairs: Highlights lone pairs of 

electrons that can affect molecular shape and 

reactivity. Section 2.7

Lone Pair

Importance of Lewis Diagrams -cont.

 Understanding Bonding: 

Illustrates how atoms share 

electrons to form covalent bonds 

and achieve stable configurations.

 Determining Formal Charges: 

Assists in identifying the most 

stable electron arrangement in 

molecules. Section 2.6

 Explaining Reactivity: Provides 

insights into how molecules interact 

and react based on their electron 

configurations. Unit 5
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Steps for drawing Lewis Diagram
1. Determine the Total Number of Valence Electrons

◼ Count the valence electrons for all atoms in the molecule. 

For neutral molecules, sum the valence electrons of each 

atom. 

◼ For ions, add an electron for each negative charge or 

subtract one for each positive charge.

◼Example: H₂O, H has 1 valence electron and O has 6, so the 

total is 2×1+6=8 Valence electrons.

2. Choose the Central Atom

 The central atom is typically the least electronegative element, 

except for hydrogen, never the central atom. The central atom 

is the one that can form the most bonds.

 Example: CO₂, carbon is the central atom because it is less 

electronegative than oxygen and can form four bonds.

Steps for drawing Lewis Diagram
3. Distribute Electrons Around the Atoms

 Place a pair of electrons (a single bond) between the 

central atom and each surrounding atom to represent 

bonding pairs. 

Example: CH₄, carbon forms four single bonds with four 

hydrogen atoms, using all 8 valence electrons.

4. Form Double or Triple Bonds if Necessary

 If there are not enough electrons to complete the octet for 

each atom, form double or triple bonds by sharing more 

pairs of electrons between atoms. the total number of 

electrons remains the same.

 Example: CO₂, C forms two double bonds with two O

atoms to complete the octets, using all 16 valence 

electrons.

https://www.examples.com/chemistry/carbon.html
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Steps for drawing Lewis Diagram
5. Check for Formal Charges

 Calculate the formal charge for each atom to verify the most stable 

structure. Section 2.6

6. Verify the Octet Rule

 Ensure that each atom (except hydrogen) has an octet of electrons. 

If any atom does not, reconsider the placement of electrons or the 

formation of multiple bonds.

 Example: NH₃, N forms three single bonds with H and has one 

lone pair, satisfying the octet rule for N

7. Draw Resonance Structures if Applicable

 If a molecule can be represented by multiple valid Lewis 

structures, draw all possible resonance structures. These structures 

illustrate different ways to arrange the electrons that are equivalent 

and contribute to the overall hybrid structure of the molecule. 

Section 2.6

https://www.examples.com/chemistry/hydrogen.html
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Lewis Structures

 Represent chemical bonds between atoms as shared electrons and VE as dots.

◼ Bonding pair – shared pair of electrons

◼ Lone pair (nonbonding electrons) – electrons not involved in bonding

◼ Single Bond - 1 pair of shared electrons

◼ Double bonds – 2 pairs of shared electrons

◼ Triple bonds – 3 pairs of shared electrons

Lewis Structures
 Octet Rule:  Elements form stable molecules when surrounded by 8 

electrons

◼ Multiple bonds are most often formed by C,N,O, P and S atoms 

C-NOPS

 Exceptions:

◼ Duet rule – Hydrogen forms stable molecules when 2 electrons are 

shared.

◼ 2nd row elements B and Be often have fewer than 8 electrons around 

themselves - they are very reactive.

◼ 3rd row and heavier elements CAN exceed the octet rule using empty 

valence d orbitals.

◼ When writing Lewis structures, satisfy octets first, then place electrons 

around elements having available d orbitals.


