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ሾTPሿ Use formal charge to determine the group number of the atom Z in the 
molecular ion shown.

1. 2A ሺ12ሻ
2. 3A ሺ13ሻ
3. 4A ሺ14ሻ
4. 5A ሺ15ሻ
5. 6A ሺ16ሻ
6. 7A ሺ17ሻ
7. further information needed
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• Lewis diagrams 
• Shapes and polarity of molecules

Next lecture: Begin ch9 ሺ9.1െ9.

Lewis diagram of acetic acid, CH3COOH
0.   skeleton
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Lewis diagram of acetic acid, CH3COOH
0.   skeleton
1. e’s we have ൌ 4  8  12 ൌ 24
2. e’s needed: 8  32 ൌ 40
3. e’s shared single 

ൌ needed – have ൌ 40 – 24 ൌ 16
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Lewis diagram of acetic acid, CH3COOH
0.   skeleton
1. e’s we have ൌ 4  8  12 ൌ 24
2. e’s needed: 8  32 ൌ 40
3. e’s shared single 

ൌ needed – have ൌ 40 – 24 ൌ 16
4. e’s shared multiple 

ൌ shared single – shared ൌ 16 – 14 ൌ 2
5. e’s unshared lone 

ൌ have െ shared ൌ 24 – 16 ൌ 8
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Lewis diagram of acetic acid, CH3COOH
0.   skeleton
1. e’s we have ൌ 4  8  12 ൌ 24
2. e’s needed: 8  32 ൌ 40
3. e’s shared single 

ൌ needed – have ൌ 40 – 24 ൌ 16
4. e’s shared multiple 

ൌ shared single – shared ൌ 16 – 14 ൌ 2
5. e’s unshared lone 

ൌ have െ shared ൌ 24 – 16 ൌ 8
6. formal charge determines “best” place for shared double pair
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Formal charge determines “best” structure
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ሾTPሿ Use formal charge to determine the group number of the atom Z in the 
molecular ion shown.

1. 2A ሺ12ሻ
2. 3A ሺ13ሻ
3. 4A ሺ14ሻ
4. 5A ሺ15ሻ
5. 6A ሺ16ሻ
6. 7A ሺ17ሻ
7. further information needed
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Formal charge determines “best” structure
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Shape of acetic acid, CH3COOH
Steric number → Geometry → Shape
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Table 3-8, p. 119
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Steric Number

2

3

4

5

6

Central atom

Atom

Lone pair

octahedral square pyramidal square planar distorted-T linear linear (diatomic)

linear (diatomic)

linear (diatomic)

linear (diatomic)

linear (diatomic)linear 

distorted-T linearsee-sawtrigonal bipyramidal

benttetrahedral

benttrigonal planar

Steric Numbers, Geometries and the Shapes of Molecules

(octahedral)

(trigonal 
bipyramidal)

(tetrahedral)

(trigonal)

(linear) 

(geometry)

trigonal pyramidal
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Polarity
Bond dipole → molecular dipole
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