
Questions 
 
Q1. 

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

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

 

,  and 

(6) 

A, B C

A B

(Total for question = 6 marks) 
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Q2. 
 
Diamond and carbon dioxide are both covalent substances. 

(i) Draw a dot and cross diagram to show the covalent bonding in a molecule of carbon 
dioxide, CO2. 

(Total for question = 4 marks) 

(2) 

(2) 

Show outer electrons only. 

(ii) Diamond has a very high melting point. 
Explain why the melting point of diamond is very high. 

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

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

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

............................................................................................................................................. 
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Q3. 
 
Figure 10 shows the equipment used to electrolyse a sample of sodium sulfate solution. 

(Total for question = 4 marks) 

(1) 

(1) 

(2) 

(ii) State why it is important that the electrodes are inert. 

 

Graphite electrodes are used in the electrolysis of sodium sulfate solution. 
Graphite is used because it is inert and conducts electricity. 
(i) Figure 11 shows the ions in the sodium sulfate solution. 

Draw a circle around each of the ions in Figure 11 that are attracted to the negative 
graphite electrode during the electrolysis. 

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

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

(iii) Explain, in terms of its structure, how graphite conducts electricity. 

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

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

............................................................................................................................................. 
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Q4. 
 
Two compounds of barium are barium sulfide and barium chloride. 

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

(Total for question = 4 marks) 

(1) 

(1) 

(2) 

 

Figure 8 

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

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

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

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

Circle the ions that would be attracted to the anode. 

(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. 

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

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

............................................................................................................................................. 
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Q5. 
 
Explain, in terms of its structure, how graphite conducts electricity. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

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

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

............................................................................................................................................. 
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Q6. 
 
* 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. 

(Total for question = 6 marks) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
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) 
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Q7. 

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. 

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

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

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

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

(Total for question = 2 marks) 

(2) 
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Q8. 
 
Part of the structure of graphene is shown in Figure 5. 

(Total for question = 3 marks) 

(3) 
Explain why graphene will be a good conductor of an electric current. 

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

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

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

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

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

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

Edexcel Chemistry GCSE - Types of substance



Q9. 
 
Part of the structure of potassium chloride is shown in Figure 6. 

(Total for question = 2 marks) 

(2) 

Potassium chloride has a melting point of 770°C.

Explain why potassium chloride has a high melting point. 

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

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

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

............................................................................................................................................. 
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Q10. 
 
Figure 3 shows a metal spoon and two test tubes being heated in a water bath. 

One test tube contains a piece of chocolate, the other some liquid egg white. 

(Total for question = 1 mark) 

(1) 

 

Give a reason why the metal spoon has not changed state during the experiment. 

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

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

 

After heating, the spoon, the chocolate and the egg white are allowed to cool to room 
temperature. 
Figure 4 shows the state of the three different substances before heating, when hot and after 
cooling. 
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Q11. 
 
*Calcium chloride can be prepared by the reaction of calcium with chlorine gas. 

Figure 9 shows some properties of calcium, chlorine and calcium chloride. 

(Total for question = 1 mark) 

(Total for question = 6 marks) 

(6) 

(1) 

 

Q12. 

Diamond has a giant covalent structure. 

State one property of diamond that is the result of its giant covalent structure. 

Explain, in terms of bonding and structure, why the properties of the product, calcium
chloride, are different from the properties of the reactants, calcium and chlorine. 

 ............................................................................................................................................. 
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Q13. 

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 .

(Total for question = 4 marks) 

(1) 

(1) 

(2) 

 

Sodium sulfate, Na2SO4, is an ionic solid. 

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

 A

B

C

D 

good conductor of electricity

high melting point

low boiling point

malleable 

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

What is the formula of the sulfate ion? 

A 

B 

C 

D 

SO+4 

SO−4 

SO2+4 

SO2−4 

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

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

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

............................................................................................................................................. 
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A

B

C

D

Q14. 

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 .

(Total for question = 1 mark) 

(Total for question = 1 mark) 

(1) 

(1) 

 

Which of the following is true for most metals? 

 they are dull

they have low melting points

they are found on the right-hand side of the periodic table

they are malleable 

 

Q15. 

Substance X is a gas at room temperature. 
It is a simple molecular, covalent substance. 
Which row of the table shows the properties that substance X is most likely to have? 
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Q16. 

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 .

(Total for question = 2 marks) 

 

Gallium, Ga, is in the same group of the modern periodic table as aluminium.

The formula of aluminium oxide is Al2O3. 

(i) Predict the formula of gallium oxide. 

(1)
........................................................... 

(ii) Gallium oxide has a very high melting point. 
Gallium oxide does not conduct electricity when solid but does conduct electricity when 
molten. 
What type of substance is gallium oxide? 

(1) 
A 
B 
C 
D 

giant covalent 
ionic 
metallic 
simple molecular 
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(Total for question = 4 marks) 

Q17. 

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 CO2-3.

(i) The atomic number of magnesium is 12. 

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

A
B
C
D 

2 2.8
2.8.2
2.8.4 

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

(3) 
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Q18. 

State two

(Total for question = 3 marks) 

(Total for question = 2 marks) 

(2) 

(1) 

(2) 

 characteristic properties of metals. 

 

Q19. 

Covalent substances can be simple molecular covalent or giant covalent. 

(i) Ammonia is a simple molecular, covalent substance. 
Which is the most likely set of properties for ammonia? 

property 1 

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

property 2 

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

 
(ii) Ammonia, NH3, is made by reacting nitrogen with hydrogen. 

Write the balanced equation for this reaction. 

............................................................................................................................................. 
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Q20. 
 
This question is about the metal gold. 

(i) Gold can be hammered into shape. 

(Total for question = 2 marks) 

(Total for question = 2 marks) 

(1) 

(1) 

(2) 

 

Q21. 

Alloy steels are made when iron is alloyed with other transition metals such as cobalt and 
chromium. 
Metals have high melting points. 

Explain, in terms of their structure and bonding, why metals have high melting points. 

State the name of this property. 

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

(ii) Gold alloys can be used to repair teeth. 
One reason that gold alloys are used is that they can be hammered into shape. 
Give one other reason why gold alloys are used to repair teeth. 

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

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

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

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

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

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

............................................................................................................................................. 
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Q22. 
 
Covalent substances can be simple molecular covalent or giant covalent. 

* Figure 8 shows the arrangement of carbon atoms in diamond, graphene and a fullerene 
(C60). 

(Total for question = 6 marks) 

 

Figure 8 

Consider these three substances. 

Explain, in terms of their structures and bonding, their relative melting points, strengths and 
abilities to conduct electricity. 
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(Total for question = 1 mark) 

(Total for question = 3 marks) 

(1) 

(3) 

Q23. 

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 ( ). 

Bromine is a liquid at room temperature and vaporises readily. 
Bromine has a simple molecular structure. 
Which row of the table shows the most likely melting and boiling points of bromine? 

 

Q24. 

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. 

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

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

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

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

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

............................................................................................................................................. 
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Q25. 
 
Molten zinc chloride is an electrolyte. 

(i) Which row shows the products formed at the anode and at the cathode when molten zinc 
chloride is electrolysed? 

(Total for question = 2 marks) 

(1) 

 
(ii) Which of the following is the reason why molten zinc chloride is an electrolyte? 

A 
B 
C 
D 

it contains molecules that can move 
it has a giant structure 
it contains delocalised electrons 
it contains ions that can move 

(1) 
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Q26. 
 
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) 

Edexcel Chemistry GCSE - Types of substance



Q27. 
 
A student used the equipment in Figure 3 to investigate whether electricity can pass through 
solid ammonium chloride and through ammonium chloride solution. 

(Total for question = 3 marks) 

(3) 
Explain the results of the investigation. 

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

Figure 4 shows the results of the investigation. 

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

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

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

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

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

............................................................................................................................................. 
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Q28. 
 
Carbon dioxide is a simple molecular, covalent compound. 

It has a low boiling point of –78.5 °C. 

Explain why carbon dioxide has a low boiling point. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

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

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

............................................................................................................................................. 
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(Total for question = 4 marks) 

Q29. 

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 CO2−3 ions.

(i) The atomic number of magnesium is 12. 

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

A
B
C
D 

2 2.8
2.8.2
2.8.4 

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

(3) 
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Mark Scheme 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 

Q6. 
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Q7. 

Q8. 
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Q9. 

Q10. 
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Q11. 
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Q12. 

Edexcel Chemistry GCSE - Types of substance



Q13. 

Q14. 

Q15. 
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Q16. 

Q17. 
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Q18. 

Q19. 
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Q20. 

Q21. 
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Q22. 
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Q23. 

Q24. 
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Q25. 
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Q26. 
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Q27. 

Q28. 

Q29. 
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