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QUESTION 1 

1.1 A  (2) 

1.2 C  (2) 

1.3 D  (2) 

1.4 B  (2) 
[8] 

QUESTION 2 

2.1 2.1.1 the bond formed when an empty valence shell shares a lone pair of 
electrons from another atom. (2)

2.1.2 one atom must have a lone pair of electrons while the other atom must 
have an empty valence shell. (1) 

2.1.3 

(2) 

2.1.4 hydronium ion/oxonium ion  (1)

2.2 the central atom has 2 lone pairs and 2 bonded pairs 
lone pairs repel each other and the bonded pairs more strongly 
than the bond pairs repel each other 
decreasing the bond angle      (3)

2.3 2.3.1 Ice will float on water.  
Bottom layer will not freeze.  
Thus sustaining the aquatic life.   (3) 

2.3.2  1000 g = 1 dm3 

RM

m
n 

   = 
18

1000g
 

 =   55,55 mol. 

No. of molecules  =  55,55  x  NA  

 =  3,34  x  1025  (3)
[15] 

 2 lone pairs and 2 shared pairs 

 positively charged H O
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H 

+ 
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QUESTION 3 

3.1 the average distance between the nuclei of two bonded atoms.  (2 or 0) (2) 

3.2 

(5) 

3.3 SHORTER THAN (1) 

3.4 chlorine atoms are smaller than bromine atoms.  (1) 
[9] 

QUESTION 4 

4.1 the temperature at which the vapour pressure of a substance equals the 
atmospheric pressure.  (2 or 0) (2) 

4.2 What is the relationship between molecular mass and boiling point? 
(of the hydrides of the group V elements) (2) 

4.3.1 Dipole-dipole forces.  
Molecular shape is trigonal pyramidal (one lone pair). 
Molecule is polar.  (3) 

4.3.2 PH3 has the lowest boiling point (2)

4.3.3 As the relative molecular mass increases, the size of the atom increases 
forming stronger dipoles.  
Strength of the intermolecular forces increases.  
More energy required to overcome the intermolecular forces  (3) 

4.4 Hydrogen bonding between molecules of NH3. 
Dipole-dipole forces between molecules of PH3, ASH3 and SbH3.   
Intermolecular forces therefore unusually stronger between NH3 molecules.   
More energy required to overcome the intermolecular forces in NH3.  (4) 

4.5.1 Remains the same   (1) 

4.5.2 Increases (1)
[18] 
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 
Label on X –axis – distance between nuclei in pm 
Label on Y – axis – potential energy in kJ.mol
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Correct shape 

Bond length correctly reflected 

Bond energy correctly reflectedP
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