
We need to be able to predict the actual shape of molecules.  To do that:
1. Draw the Lewis structure
2. How many atoms are connected to the central atom?
3. How many lone pairs are on the central atom?
4. Look up the shape in the chart below.

Number of atoms 
connected to 
central atom

Number of 
lone pairs on 
the central 

atom

Shape Bond Angle

2 0 Linear 180º

2 1 Angular (Bent) 120º

2 2 Angular (Bent) A little less than 109.5º

2 3 Linear 180º

3 0 Trigonal Planar 120º

3 1 Trigonal Pyramidal A little less than 109.5º

3 2 T-Shaped 90º

4 0 Tetrahedral 109.5º

4 1 See-Saw 90º and 120º

4 2 Square Planar 90º

5 0 Trigonal Bipyramidal 90º and 120º

5 1 Square Pyramidal 90º

6 0 Octahedral 90º

Special Note: I personally consider how many atoms AND lone pairs there are, combined.  For 
example, if the central atom is connected to four atoms and two lone pairs, that's six “things” total.  
These six “things” will take an octahedral arrangement.  The two lone pairs are empty space, and 
what's left is four atoms in a square arrangement around the centre atom.  This is what makes it “square 
planar”.  Take a look at these diagrams (next page), which emphasize how the “number of things” 
controls the overall shape.

Example 1

What is the shape of the N3
- ion?

The Lewis Structure: 

The central N has 2 atoms connected to it, and 0 lone pairs.  According to the chart this results in a 
linear shape.
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NOTE: AX5E1 here means 5 atoms, and 1 lone pair. 
This is just a short form that we use.



Example 2

What is the shape of the ICl4
- ion?

The Lewis Structure:

The central I has 4 atoms connected to it, and 2 lone pairs.  According to the chart, this results in a 
square planar shape.

Practice

Predict the shape of each of the following molecules.

a) CO2

b) BF3

c) NH3

d) CH4

e) H2O
f) PF5

g) SCl4

h) ICl3

i) XeF2

j) SF6

k) BrCl5

l) XeF4

m) BrF4
+

n) PO4
3-

o) SO4
2-

p) OF2

q) AlCl3

r) IF2
-

s) BrCl6
+

t) ICl5
2+

u) HCN
v) NH2

-

w) IF2
+

x) SO3

Answers

a) linear
b) trigonal planar
c) trigonal pyramidal
d) tetrahedral
e) angular/bent
f) trigonal bipyramidal
g) see-saw
h) t-shaped
i) linear
j) octahedral
k) square pyramidal
l) square planar

m) see-saw
n) tetrahedral
o) tetrahedral
p) angular (bent)
q) trigonal planar
r) linear
s) octahedral
t) trigonal bipyramidal
u) linear
v) angular (bent)
w) angular (bent)
x) trigonal planar


