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Answer the questions below then check your answers 
1. Draw a clear diagram to show the shapes of the following two molecules and 

then name the shape of the molecule: 

 NHF2 

 BF3 

a. What is the F-N-F bond angle in NHF2 ?  Explain why this angle is different 

from the H-C-H angle in methane. 

2. Draw the shape of BrF3 and indicate the size of the bond angles in this 

molecule.   

a. Name the shape of the BrF3 molecule. 

3. Water can react with hydrogen ions (H+) to form the hydronium ion H3O+ 

a. Draw a diagram to show the shape of the hydronium ion. 

b. Name the shape. 

c. What are the bond angles in the hydronium ion? 

4. Draw the shape of the AsF6
- ion and indicate the sizes of all bond angles 

present. 
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Answers 

1. Draw a clear diagram to show the shapes of the following two molecules and 

then name the shape of the molecule: 

 NHF2 

 Central atom = N   contributes 5e 

 Bonded atoms= H  contributes 1e 

 Bonded atoms= F x2  contributes 2e 

 Total number of electrons in valency shell = 8e 

8e means 4 pairs of electrons, however there are only 3 bonded atoms so there must 

be 1 lone pair.  4 pairs of electrons means shape will be based on tetrahedral 

arrangement, but we have 1 lone pair. 
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 BF3 

 Central atom = B   contributes 3e 

 Bonded atoms= F x3  contributes 3e 

  Total number of electrons in valency shell = 6e 

 6e in the valency shell means 3 pairs of electrons, 

since there are 3 bonded atoms there are no lone 

pairs.  So molecule is trigonal planar with bond 

angles of 1200. 

 

 

a. What is the F-N-F bond angle in NHF2 ?  Explain why this angle is different 

from the H-C-H angle in methane. 

Methane is a tetrahedral molecule with 

bond angles of 109.50, there are 4 bonded 

hydrogen atoms around the central carbon 

atom with no lone pairs.  However, the 

NHF2 molecule has 1 lone pair.  The lone 

pair requires more space than a bonded 

pair so the angle between the F-N-F atoms 

will be compressed down to 1070 
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2. Draw the shape of BrF3 and indicate the size of the bond angles in this 

molecule.   

 Central atom = Br   contributes 7e 

 Bonded atoms= F x3  contributes 3e 

  Total number of electrons in valency shell = 10e 

 10e in the valency shell means 5 pairs of electrons, so molecule will be based 

on a trigonal bipyramidal shape. 

 There are 5 pairs of electrons but only 3 bonded pairs so the molecule  has 2 

lone pairs.  The lone pairs will occupy the axial positions since there is more 

space there and less repulsion.  This means the final shape will be trigonal 

planar as shown below:  

 

a. Name the shape of the BrF3 molecule.  Trigonal planar 
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3. Water can react with hydrogen ions (H+) to form the hydronium ion H3O+ 

a. Draw a diagram to show the shape of the hydronium ion. 

 

b. Name the shape.  See diagram above 

c. What are the bond angles in the hydronium ion?  See diagram above 
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4. Draw the shape of the AsF6
- ion and indicate the sizes of all bond angles 

present. 

 Central atom = As   contributes 5e 

 Bonded atoms= F x6  contributes 6e 

 Charge of -1 add extra electron = 1e 

  Total number of electrons in valency shell = 12e 

 12e in the valency shell means 6 pairs of electrons, so molecule will be based 

on a octahedral shape. 

 There are 6 pairs of electrons and 6 bonded fluorine atoms, so the molecule 

will simply be octahedral in shape with no lone pairs.  

 All bond angles are 900 

 

 

 

 

 


