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 This question is about sodium and chlorine. 
 
Figure 2 shows the positions of sodium and chlorine in the periodic table. 

   
  Figure 2 
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. 1 
 

State one difference and one similarity in the electronic structure of sodium and  
of chlorine. 

[2 marks] 
  Difference 

 

   

  Similarity 
 

   

 
 

0 2 
 

. 2 
 

Sodium atoms react with chlorine atoms to produce sodium chloride (NaCl). 
 

Describe what happens when a sodium atom reacts with a chlorine atom. 
 

Write about electron transfer in your answer. 
[4 marks] 
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 This question is about the halogens.  
   
0 4 

 

. 1 
 

Write the state symbol for chlorine at room temperature. 
[1 mark] 

   
 

 
Cl2  ( 

 
) 

 
 
 

0 4 
 

. 2 
 

Figure 4 represents one molecule of fluorine. 
 
Complete the dot and cross diagram on Figure 4 
 
You should show only the electrons in the outer shells. 

[2 marks] 
   
  Figure 4 
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. 3 
 A fluorine atom can be represented as 19

9  F 

 
What is the total number of electrons in a fluorine molecule (F2)? 

 [1 mark] 
  Tick one box. 
   

  9   14   18   38  
 

   
 
 
 

0 4 
 

. 4 
 

Aluminium reacts with bromine to produce aluminium bromide. 
 
Complete the balanced chemical equation for this reaction. 

 [2 marks] 
   

Al  +         Br2     2    
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 This question is about ammonia, NH3 

   
0 5 

 

. 1 
 

Complete the dot and cross diagram for the ammonia molecule shown in Figure 6. 
 
Show only the electrons in the outer shell of each atom. 

[2 marks] 
   
  Figure 6 
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. 2 
 

Give one limitation of using a dot and cross diagram to represent an ammonia 
molecule. 

[1 mark] 
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. 3 
 

Explain why ammonia has a low boiling point. 
 
You should refer to structure and bonding in your answer. 

[3 marks] 
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. 4 
 

Chlorine reacts with sodium and with hydrogen. 
 
Compare the structure and bonding in sodium chloride and hydrogen chloride. 

 [6 marks] 
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 This question is about elements. 
 
Caesium is in Group 1 of the periodic table.  
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. 1 
 

Explain what happens to caesium atoms and to oxygen atoms when caesium reacts 
with oxygen to produce caesium oxide. 
 
You should answer in terms of electrons. 

 [4 marks] 
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. 2 
 

Explain why caesium is more reactive than sodium. 
 
You should answer in terms of electrons.  

 [4 marks] 
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  Sodium reacts with oxygen to produce the ionic compound sodium oxide. 
 
Oxygen is a Group 6 element. 

   
   

 
0 4 

 

. 4 
 

Draw a dot and cross diagram to show what happens when atoms of sodium and 
oxygen react to produce sodium oxide. 

 [4 marks] 

Diagram 
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. 4 
 

Complete Figure 2 to show the electronic structure of an aluminium atom. 
 
Use the periodic table. 

[1 mark] 
   

Figure 2 
   

 
 

 
 

0 1 
 

. 5 
 

Aluminium is a metal. 
 
Describe how metals conduct electricity. 
 
Answer in terms of electrons. 

 [3 marks] 
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. 6 
 

Name the type of bonding in compounds formed between metals and non-metals. 
 [1 mark] 
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 This question is about hydrogen chloride and hydrochloric acid. 
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. 1 
 

Complete the dot and cross diagram to represent the bonding in hydrogen chloride 
on Figure 7. 
 
Use dots (o) and crosses (x) to represent electrons. 
 
You should show only the electrons in the outer shells. 

[2 marks] 
   
  Figure 7 
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. 2 
 

Hydrogen chloride dissolves in water to produce hydrochloric acid. 
 
Hydrochloric acid is a strong acid. 
 
What is meant by the term strong acid? 

[1 mark] 
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. 3 
 

Describe how magnesium can be used to distinguish between a strong acid and a 
weak acid of the same concentration. 

 [2 marks] 
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. 4 
 

Draw a dot and cross diagram for a molecule of hydrogen chloride (HCl). 
 
Show the outer shell electrons only. 

[2 marks] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
  

9.1

Source: AQA 2023 Triple Award Paper 1



Introduction to Bonding - AQA past paper questions
10 

 

*10* 
IB/M/Jun23/8464/C/1H 

 

Do not write 
outside the  

box 
 

0 3 
 

 Sodium is in Group 1 of the periodic table. 
 
Sodium reacts with oxygen to produce sodium oxide. 

   
   
0 3 

 

. 1 
 

Balance the equation for the reaction.  
[1 mark] 

   

  Na  +  O2  →       Na2O 
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. 2 
 

Explain what happens to sodium atoms and to oxygen atoms when sodium reacts 
with oxygen to produce sodium oxide (Na2O). 
 
Answer in terms of electrons. 

 [4 marks] 
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. 6 
 

Figure 4 shows the outer shells in one molecule of chlorine (Cl2). 
 
Complete the dot and cross diagram to show the electrons in the outer shells.  

[2 marks] 
   

Figure 4 
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