
Questions 
 
Q1. 
  

An ion of element X can be represented as 

 

This ion of element X has 54 electrons. 

Calculate the number of protons and the number of neutrons in this ion. 

(2) 

number of protons ...........................................................  

number of neutrons ...........................................................  

  

(Total for question = 2 marks) 
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Q2. 
  

Calcium oxide is an ionic solid. 

Figure 5 shows the arrangement of electrons in a calcium atom and in an oxygen atom. 

 

Figure 5 

Complete Figure 6 to show the electronic configurations and charges of the calcium ion and 
the oxide ion. 

Use dots to show the electrons originally in the calcium atom and crosses to show the 
electrons originally in the oxygen atom. 

(3) 

 

 
charge on ion ..................................................      charge on ion 

..................................................  

Figure 6 

  

(Total for question = 3 marks) 
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Q3. 
  

Waste water may contain phosphate ions,  . 

Aluminium ions react with phosphate ions to form aluminium phosphate. 

Complete the ionic equation for the formation of aluminium phosphate in this reaction. 

(2) 

............................................................. +  → ............................................................. 

  

(Total for question = 2 marks) 

  

 
 
Q4. 
  

* Figure 6 shows some properties of three substances, A, B and C. 

 

Deduce, using the information in Figure 6, the structure and bonding of substances A, B and 
C, explaining their properties in terms of their structure and bonding. 

(6) 

  

(Total for question = 6 marks) 
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Q5. 
  

Some questions must be answered with a cross in a box ( ). If you change your mind 
about an answer, put a line through the box ( ) and then mark your new answer with 
a cross ( ). 

The method used to extract a metal from its ore depends on the position of the metal in the 
reactivity series. 

(i)  One step in the extraction of titanium metal involves the displacement reaction between 
titanium chloride, TiCl4, and magnesium. 

TiCl4 + 2Mg → Ti + 2MgCl2 

This equation can be simplified as 

Ti4+ + 2Mg → Ti + 2Mg2+ 

Explain why this displacement reaction can be described as a redox reaction. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  The formula of the sulfate ion is SO4
2−. 

Which of the following is the formula of titanium sulfate containing the Ti4+ ion? 
(1) 

   A    TiSO4 
   B    Ti2SO4 
   C    Ti(SO4)2 
   D    Ti2S2O8 

 
  

(Total for question = 4 marks) 

  

 
 

Edexcel Chemistry GCSE -  Ionic bonding PhysicsAndMathsTutor.com



Q6. 
  

Figure 1 shows the dot and cross diagram for a molecule of ammonia. 

 

Figure 1 

Ammonia reacts with nitric acid to form ammonium nitrate. 

(i)  Complete the word equation for this reaction. 

(1) 

 ................................  +  ................................  →  ................................................................  

(ii)  An ammonium ion has the formula NH4
+. 

A nitrate ion has the formula NO3
–. 

Which of the following is the formula for ammonium nitrate? 
(1) 

   A    (NH)4NO3 
   B    (NH4NO)3 
   C    NH4NO3 
   D    (NHNO)12 

 
(iii)  Explain why farmers spread ammonium nitrate on their fields. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q7. 
  

Some questions must be answered with a cross in a box ( ). If you change your mind 
about an answer, put a line through the box ( ) and then mark your new answer with 
a cross ( ). 

Magnesium carbonate has the formula MgCO3. 

Magnesium carbonate contains Mg2+ and CO3
2− ions. 

(i)  The atomic number of magnesium is 12. 

What is the electronic configuration of the Mg2+ ion? 
(1) 

   A    2 
   B    2.8 
   C    2.8.2 
   D    2.8.4 

 
(ii)  Explain why solid magnesium carbonate cannot conduct electricity but solid magnesium 
can. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q8. 
  

Answer the question with a cross in the box you think is correct  . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross  . 

When copper sulfate solution reacts with sodium hydroxide solution, a precipitate of copper 
hydroxide and a solution of sodium sulfate are formed. 

The equation is 

CuSO4 + 2NaOH → Cu(OH)2 + Na2SO4 

The formula of the sodium ion is Na+. 

What is the formula of the sulfate ion? 

(1) 

   A    SO4
+ 

   B    SO4
− 

   C    SO4
2+ 

   D    SO4
2− 

 
  

(Total for question = 1 mark) 
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Q9. 
  

Answer the question with a cross in the box you think is correct  . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross  . 

Magnesium has an atomic number of 12. 

Which line in the table shows the correct numbers of protons, neutrons and electrons in a 
positively charged magnesium ion? 

(1) 

 

  

(Total for question = 1 mark) 
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Q10. 
  

Answer the question with a cross in the box you think is correct  . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross  . 

Sodium sulfate, Na2SO4, is an ionic solid. 

(i)   Which of these is most likely to be a property of solid sodium sulfate? 

(1) 

   A    good conductor of electricity 

   B    high melting point 

   C    low boiling point 

   D    malleable 

 
(ii)  The formula of the sodium ion is Na+. 

What is the formula of the sulfate ion? 
(1) 

   A    SO4
+ 

   B    SO4
− 

   C    SO4
2+ 

   D    SO4
2− 

 
(iii)  Explain, in terms of electrons, how a sodium atom, Na, forms a sodium ion, Na+. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q11. 
  

Salts of metals can be prepared by reacting the metal with an acid to produce the salt and 
hydrogen. 

(i)  Describe the test to show that the gas is hydrogen. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Nickel is a metal. 

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni2+. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q12. 
  

Potassium carbonate reacts with dilute sulfuric acid to form potassium sulfate. 

(i)  Potassium sulfate contains potassium ions, K+, and sulfate ions, . 

Write the formula of potassium sulfate. 
(1) 

 ......................................................................................................................  

(ii)  Equal volumes of a solution of potassium carbonate were reacted separately with an 
excess of dilute sulfuric acid solution.  
Pure dry samples of potassium sulfate were obtained from the resulting solutions. 

The experiment was repeated three times using the same conditions. 
The masses of potassium sulfate obtained were 

experiment 1 = 5.22 g  
experiment 2 = 5.24 g  
experiment 3 = 5.21 g 

Calculate the mean mass of potassium sulfate obtained, giving your answer to two decimal 
places. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

mean mass of potassium sulfate = ........................................................... g 

  

(Total for question = 3 marks) 
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Q13. 
  

Figure 11 shows the apparatus that can be used to electrolyse sodium sulfate solution using 
inert electrodes. 

 

The ions present in sodium sulfate are 

 

Write the formula of sodium sulfate using this information. 

(1) 

 ...........................................................  

  

(Total for question = 1 mark) 

  

 
 

Edexcel Chemistry GCSE -  Ionic bonding PhysicsAndMathsTutor.com



Q14. 
  

In an experiment, a solid is mixed with a liquid.  
The temperature change of the mixture is measured. 

Figure 3 shows the apparatus that is used. 

 

(i)  Give the letter of the piece of apparatus, A, B, C or D, in Figure 3 that is used to measure 
the temperature. 

(1) 

 ...........................................................  

(ii)  Give the name of the piece of apparatus B shown in Figure 3. 

(1) 

 ...........................................................  

(iii)  The piece of apparatus labelled C is made from polystyrene. 

State why polystyrene is a better material than glass for this piece of apparatus. 
(1) 

 .............................................................................................................................................  
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(iv)  The results of the experiment are given in Figure 4. 

 

Calculate the change in temperature. 
Give a sign and a unit in your answer. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

temperature change = ...........................................................  

(v)  The solid used in this experiment contained only  ions and  ions. 

Give the formula and the name of the solid. 
(2) 

formula ...........................................................  

name .........................................................................................  

  

(Total for question = 8 marks) 

  

 
 
Q15. 
  

A solid ionic compound is dissolved in water to form a solution. 

Describe a simple experiment to show that charged particles are present in this solution. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 3 marks) 
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Q16. 
  

Two compounds of barium are barium sulfide and barium chloride. 

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8. 

 

Figure 8 

(i)  State why sodium chloride solution, rather than solid sodium chloride, must be used in 
this experiment. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  The formulae of the ions present in the sodium chloride solution are 

 

 

 
Circle the ions that would be attracted to the anode. 

(1) 

(iii)  Molten lead bromide can be electrolysed to form molten lead and bromine gas. 

Explain how a student could modify the apparatus shown in Figure 8 to carry out this 
electrolysis. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q17. 
  

Sodium chloride is an ionic compound, containing sodium ions, Na+, and chloride ions, Cl–. 

Figure 15 shows the electronic configuration of sodium and chlorine. 

 

Explain how sodium and chlorine atoms form the ions in sodium chloride and how the ions 
are arranged in the solid sodium chloride. 

You may wish to use diagrams in your answer. 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 6 marks) 
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Q18. 
  

* Figure 12 shows the melting points of two substances, A and B, and the abilities of the 
substances to conduct an electric current when solid and when molten. 

 

Figure 12 

One of the substances has an ionic structure and one has a simple molecular, covalent 
structure. 

Explain, in terms of bonding and the forces between the particles, the relative melting points 
and abilities to conduct the electric current of substances A and B. 

(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 6 marks) 
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Q19. 
  

Calcium nitrate and calcium carbonate are both ionic compounds. 

Calcium nitrate mixed with water behaves as an electrolyte.  
Calcium carbonate mixed with water does not behave as an electrolyte. 

Explain, in terms of solubility and movement of ions, this difference in behaviour. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q20. 
  

A student used the equipment in Figure 3 to investigate whether electricity can pass through 
solid ammonium chloride and through ammonium chloride solution. 

 

If an electrical current flows in the circuit, the lamp will light up. 

Figure 4 shows the results of the investigation. 

 

Explain the results of the investigation. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 3 marks) 
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Q21. 
  

Part of the structure of potassium chloride is shown in Figure 6. 

 

Potassium chloride has a melting point of 770°C. 

Explain why potassium chloride has a high melting point. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 

  

 
 
Q22. 
  

Sodium reacts with chlorine to form sodium chloride. 

The electronic configuration of the sodium atom is 2.8.1 and the electronic configuration of 
the chlorine atom is 2.8.7. 

Give the electronic configurations of the ions formed. 

(2) 

Na+ ...........................................................  

Cl– ...........................................................  

  

(Total for question = 2 marks) 
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Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
  

 

  

 
 
Q3. 
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Q4. 
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Q5. 
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Q6. 
  

 

 

 

  

 
 
Q7. 
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Q8. 
  

 

  

 
 
Q9. 
  

 

  

 
 
Q10. 
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Q11. 
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Q12. 
  

 

  

 
 
Q13. 
  

 

  

 
 
Q14. 
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Q15. 
  

 

  

 
 
Q16. 
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Q17. 
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Q18. 
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Q19. 
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