
Questions 
 
Q1. 
  

Figure 1 shows toothbrushes in a container. 

 

Toothpastes contain abrasives and other substances to make them effective. 

Figure 2 is a pie chart of the percentage composition by volume of one toothpaste. 

 

Calculate the volume of water in 150 cm3 of this toothpaste. 

(2) 

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

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

volume of water = ........................................................... cm3 

  

(Total for question = 2 marks) 
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Q2. 
  

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 ( ). 

Figure 1 shows toothbrushes in a container. 

 

The container is made of a ceramic material. 

Which is a property of the ceramic that makes it suitable for the container? 

(1) 
   A    it will break if dropped 
   B    it does not react with water 
   C    it melts at over 2 000 °C 
   D    it is a good conductor of heat 

 
  

(Total for question = 1 mark) 
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Q3. 
  

Figure 1 shows a mug made of clay ceramic. 

 

Which property of clay ceramic makes it suitable for use as a mug? 

(1) 
   A    is brittle 
   B    is not transparent 
   C    does not conduct electricity 
   D    does not dissolve in water 

 
  

(Total for question = 1 mark) 
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Q4. 
  

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 ( ). 

Figure 1 shows toothbrushes in a container. 

 

In some countries, toothpastes contain nanoparticles of silver. 

Which statement describes the size of a nanoparticle? 

(1) 
   A    the size of an electron 
   B    the size of an atom 
   C    the size of a few hundred atoms 
   D    the size of 1 million molecules 

 
  

(Total for question = 1 mark) 
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Q5. 
  

This question is about properties of materials. 

Figure 6 shows some properties of steel and Kevlar®. 

 

Figure 6 

Body armour, such as a bullet-proof vest, could be manufactured using either of these 
materials. 

Explain two reasons why Kevlar® is preferred to steel as the material for body armour. 

(4) 

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q6. 
  

Nanoparticles are very small particles that have unusual properties. 

(i)  Particles less than 100 nanometres in size are classified as nanoparticles. 

100 nanometres is 
(1) 

   A    1 × 10–4 metres 
   B    1 × 10–5 metres 
   C    1 × 10–7 metres 
   D    1 × 10–9 metres 

 
(ii)  Nanoparticles of titanium(IV) oxide are used in some sunscreens. 

Describe a reason why nanoparticles of titanium(IV) oxide are used in some sunscreens. 
(2) 

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

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

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

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

(iii)  Some people are concerned that there is a risk when sunscreens containing 
nanoparticles are used. 

Explain a possible risk associated with using nanoparticles in sunscreens. 
(2) 

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

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

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

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

  

(Total for question = 5 marks) 
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Q7. 
  

Nanoparticles are found in some sunscreens. 

(i)  An atom has a radius of about 0.1 nm. 

A nanoparticle might have a radius of about 
(1) 

   A    0.01 nm 
   B    0.1 nm 
   C    50 nm 
   D    1 cm 

 
(ii)  A useful property of nanoparticles in sunscreens is that they 

(1) 
   A    have a low surface area to volume ratio 
   B    are toxic 
   C    are white 
   D    prevent harmful UV radiation reaching the skin 

 
(iii)  A nanoparticle has a surface area of 38 400 nm2 and a volume of 51 200 nm3. 

Calculate the surface area to volume ratio. 
(2) 

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

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

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

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

surface area to volume ratio = 100 : ...........................................................  

  

(Total for question = 4 marks) 
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Q8. 
  

Explain a possible risk associated with nanoparticulate materials. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 
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Q9. 
  

Some acids are used in tests for ions. 

A bottle of one acid is shown in Figure 17. 

 

(i)  The acid in Figure 17 can be used in the test for carbonate ions. 

Explain, giving the name of the hazard symbol shown, what safety precautions should be 
taken when using this acid. 

(2) 

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

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

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

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

(ii)  Give the name of the acid shown in Figure 17. 

(1) 

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

(iii)  State a property of glass that makes it a suitable material to make the container for an 
acid. 

(1) 

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

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

  

(Total for question = 4 marks) 
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Q10. 
  

Explain the advantage of using catalysts made of nanoparticles rather than larger particles. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 

  

 
 
Q11. 
  

Figure 2 shows information about three different materials, a composite, a glass and a metal. 

 

Explain which material in Figure 2 is the most suitable material to use in electrical circuits. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 
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Q12. 
  

Bottles can be made of polymers, such as poly(ethene), and of glass. 

Give one advantage of a bottle made of a polymer rather than a bottle made of glass. 

(1) 

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

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

  

(Total for question = 1 mark) 
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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 . 

(i)  Nanoparticles are very small. 

Some nanoparticles have a radius of 17 nm.  
The radius of a magnesium atom is 0.16 nm. 
Approximately how many times larger is the radius of these nanoparticles than the radius 
of the magnesium atom? 

(1) 
   A    0.01 
   B    0.10 
   C    10 
   D    100 

 
(ii)  A catalyst contains cube-shaped nanoparticles. 

Figure 3 shows a diagram of a cube-shaped nanoparticle. 
The length of each side of the cube is 9 nm. 

 

Calculate the surface area of the cube, in nm2. 
(2) 

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

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

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

surface area = ........................................................... nm2 

(iii)  Nanoparticles have many uses. 

Some scientists are concerned about the possible risks of using nanoparticles. 
Give one possible risk of using nanoparticles. 

(1) 

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

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

  

(Total for question = 4 marks) 
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Q14. 
  

Figure 10 shows information about a glass, a ceramic, a polymer and a metal. 

 

Figure 10 

Figure 11 shows part of a household wire that connects a kettle to a plug. 

 

Figure 11 

(i)  Why is this wire made of metal? 

(1) 
   A    the metal is hard 
   B    the metal reacts with water 
   C    the metal is an element 
   D    the metal conducts electricity 

 
(ii)  Which type of material would be most suitable for the insulation on this household wire? 

(1) 
   A    the glass 
   B    the ceramic 
   C    the polymer 
   D    the metal 

  
(Total for question = 2 marks) 
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Q15. 
  

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 . 

Figure 2 shows the properties of some materials. 

 

Figure 3 shows an electrical cable.  
The electrical cable is made of metal wire coated with another material.  
The metal wire inside the electrical cable conducts electricity. 

 

(i)  Name a material from Figure 2 that would be suitable for coating the metal wire. 

(1) 

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

(ii)  Which type of particle moves through the metal wire to allow it to conduct electricity? 

(1) 
   A    atoms 
   B    electrons 
   C    neutrons 
   D    protons 

 
  

(Total for question = 2 marks) 
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Q16. 
  

The use of nanoparticles has increased in recent years. 

(i)  The length of one side of a cube of silver is 2 cm as shown in Figure 7. 

 

Figure 7 

Calculate the surface area to volume ratio of this cube of silver. 
(3) 

 
 
 
 
 
 

surface area to volume ratio = ...........................................................  

(ii)  Suggest an explanation of why a given mass of silver is more effective as a catalyst 
when used as nanoparticles rather than in a powder form. 

(3) 

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q17. 
  

A different nanoparticle is cube shaped, as shown in Figure 2. 

The length of one side of this cube is 60 nm. 

 

Show that the surface area : volume ratio for this cube is 1 : 10. 

(3) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q18. 
  

Titanium dioxide nanoparticles are used in some sunscreens. 

(i)  State one property of titanium dioxide nanoparticles that make them suitable for use in 
sunscreens. 

(1) 

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

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

(ii)  Suggest one possible risk associated with using nanoparticles. 

(1) 

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

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

  

(Total for question = 2 marks) 
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Q19. 
  

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 ( ). 

Figure 1 shows the surface area to volume ratio for different diameters of spherical 
nanoparticles. 

 

(i)  State the trend shown by the data in Figure 1. 

(1) 

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

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

(ii)  What is the surface area : volume ratio for a spherical nanoparticle with a diameter of 80 
nm? 

(1) 
   A    3 : 35 
   B    3 : 40 
   C    3 : 45 
   D    3 : 50 

 
  

(Total for question = 2 marks) 
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Q20. 
  

There are some concerns that nanoparticles may cause harm if they enter the human body. 

(i)  Suggest one way that nanoparticles can enter the human body. 

(1) 

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

(ii)  Suggest one possible risk if nanoparticles enter the human body. 

(1) 

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

(iii)  The surface area of a nanoparticle of gold is 150 nm2. 

The volume of a nanoparticle of gold is 125 nm3. 

 

Calculate the surface area to volume ratio of this nanoparticle of gold. 
(1) 

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

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

surface area to volume ratio = ...........................................................: 1 

  

(Total for question = 3 marks) 
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Q21. 
  

Explain, using information from Figure 10, why the ceramic is a suitable material to make a 
cup that will contain a hot drink of tea or coffee. 

(2) 

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

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

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

  

(Total for question = 2 marks) 

  

 
 
Q22. 
  

Figure 4 shows information about a ceramic and a metal. 

 

Figure 4 

The ceramic, rather than the metal, is a more suitable material for washbasins. 

Give a reason for this, using a property from Figure 4. 

(1) 

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

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

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

  

(Total for question = 1 mark) 
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Q23. 
  

Figure 1 shows a list of particles. 

ethene molecule  
nanoparticle  
sodium atom  

starch molecule 

Figure 1 

In the spaces below, write the names of these particles in order of increasing particle size. 

(2) 

smallest particle ...........................................................  

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

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

largest particle ...........................................................  

  

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

 
  
 
 
Q2. 
  

 

  

 
 
Q3. 
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Q4. 
  

 

  

 
 
Q5. 
  

 

  

 
 
Q6. 
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Q7. 
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Q8. 
  

 

  

 
 
Q9. 
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Q10. 
  

 

  

 
 
Q11. 
  

 

  

 
 
Q12. 
  

 

  

 
 
Q13. 
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Q14. 
  

 

 

  

 
 
Q15. 
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Q16. 
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Q17. 
  

 

  

 
 
Q18. 
  

 

 

  

 
 
Q19. 
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Q20. 
  

 

 

 

  

 
 
Q21. 
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Q22. 
  

 

  

 
 
Q23. 
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