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Answer all the questions.

1 Scientists measure the concentration of particulates in the air in a town centre.

 They do this on several days.

 They also count the number of people seeking medical attention for asthma on the same days.

 They plot their results on a scatter graph.

concentration of particulates

number
of people

seeking medical
attention

for asthma

 (a) The data show a correlation.

  Describe this correlation.

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

 .............................................................................................................................................. [1]
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 (b) A journalist talks to the scientists about their data before it is published.

  The journalist writes a newspaper article using the scientists’ data.

  The article makes this claim.

‘Asthma is caused by particulates in the air’.

  How much confidence can be placed in the newspaper claim?
  
   The quality of written communication will be assessed in your answer.

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 (c) The particulates that pollute the air are made of carbon.

  Explain how carbon particulates get into the air.

  Use ideas about the combustion of fuels in motor vehicles.

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

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

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

 .............................................................................................................................................. [3]

 (d) Carbon particulates do not remain in the air.

  (i) What happens to these particulates?

 ...................................................................................................................................... [1]

  (ii) How could you see that this has happened in the town?

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

 ...................................................................................................................................... [1]

[Total: 12]
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2 Scientists analyse samples of dry air from a town centre.

 They find the concentration of nitrogen dioxide.

 They take eight samples at different times during one day.

 Their results are shown in the table.

nitrogen dioxide concentration in µg / m3

sample 1 sample 2 sample 3 sample 4 sample 5 sample 6 sample 7 sample 8

38 42 41 39 42 38 43 40

 (a) In the UK the concentration of nitrogen dioxide in the air should not be more than 40 µg / m3.

  Use a best estimate to decide whether the true value was above the UK concentration limit on 
this day. Explain how much confidence the data give you that your decision is correct.

   The quality of written communication will be assessed in your answer.

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 (b) Which two chemicals does nitrogen dioxide react with to form acid rain?

  ........................................ and ........................................ [1]
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 (c) Most of the nitrogen dioxide in the air is from the burning of fuels in car engines.

  Look at these statements.

    A Oxygen from air reacts with nitrogen from petrol to make nitrogen monoxide.

    B Oxygen and nitrogen from air react to make nitrogen monoxide.

    C Oxygen and nitrogen from air react to make nitrogen dioxide.

    D Nitrogen dioxide is given out from the car exhaust.

    E Nitrogen monoxide reacts with oxygen in air to make nitrogen dioxide.

    F Nitrogen monoxide is given out from the car exhaust.

  Which three statements, when taken together, explain how this nitrogen dioxide is made?

  Write the letters for these statements in the correct order in the boxes.

[3]

[Total: 10]
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3 A company wants to manufacture plastic rulers.

 Scientists test sample rulers made from four different polymers that the company could use.

 They use this apparatus.

distance

wooden blocks

bench

G-clamp

plastic ruler wooden strip

mass M

 The scientists hang a mass, M, from the end of each sample.

 They measure the distance that each ruler bends.

 Their results are shown in the table.

distance the ruler bends in mm

sample 1 sample 2 sample 3 sample 4 sample 5 sample 6 best estimate

polymer A 23 25 27 38 24 26 25

polymer B 12 11 13 11 10 11 11

polymer C 38 40 42 37 38 39 39

polymer D 69 66 42 45 43 42 43

 (a) Which property of the polymers is being measured in this experiment?

  Put a ring  around the correct answer.

density      hardness      stiffness      strength
[1]
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 (b) The scientists calculate the best estimate for polymer A.

  They do not use the result for sample 4.

  Explain how they could justify this decision.

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

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

 .............................................................................................................................................. [2]

 (c) (i) Polymer A and polymer B are made from the same monomers.

   One polymer is more crystalline than the other.

   Use the data in the table to compare the two polymers and explain why their properties 
are different.

     The quality of written communication will be assessed in your answer.

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................... [6]

  (ii) Which of the following could also cause the difference in properties between polymer A 
and polymer B?

   Put ticks (✓) in the boxes next to the correct answers.

    Polymer A has fewer cross-links than polymer B. 

    Polymer A has less plasticizer than polymer B. 

    Polymer A has shorter chains than polymer B. 
[1]
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 (d) Which of the four polymers would be the best choice for making rulers?

  Explain your choice.

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

 .............................................................................................................................................. [1]

 (e) The first two samples for polymer D are faulty.

  Suggest one way that the polymerisation process could have gone wrong to cause the fault.

 .............................................................................................................................................. [1]

 (f) The company originally made their rulers from wood.

  What are the advantages of using plastic instead of wood?

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

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

 .............................................................................................................................................. [2]

[Total: 14]
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4 Many new products involve the use of nanotechnology.

 (a) Explain the meaning of the term nanotechnology.

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

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

 .............................................................................................................................................. [2]

 (b) (i) State one example of the use of nanoparticles to improve the properties of a product.

 ...................................................................................................................................... [1]

  (ii) How does this improve the product?

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

 ...................................................................................................................................... [1]

 (c) Nanoparticles are used in a wide variety of products.

  Some scientists are worried about this.

  Which two statements give reasons for their concern?

  Put ticks (✓) in the boxes next to the two correct answers.

   Nanoparticles do not occur in nature. 

   Nanoparticles have a smaller surface area than larger particles. 

   The effects of nanoparticles have not yet been fully investigated. 

   Nanoparticles are larger than 1000 nm. 

   Nanoparticles may be harmful to health. 

   Nanoparticles are too small to be seen by the unaided eye. 
[2]

[Total: 6]
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5 A new chemical industry developed in the North West of England because large deposits of salt 
(sodium chloride) were found buried underground.

 (a) Describe how these salt deposits were formed elsewhere and how they came to be buried in 
the North West of England.

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

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

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

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

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

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

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

 .............................................................................................................................................. [4]

 (b) Sodium chloride can be used to make sodium carbonate, a valuable chemical.

  In the 19th century sodium carbonate was made by the Leblanc process.

    This process has two stages

    •  sodium chloride reacts with sulfuric acid to make sodium sulfate and hydrogen 
chloride gas

    •  sodium sulfate reacts with calcium carbonate and carbon to make sodium carbonate, 
calcium sulfide and carbon dioxide.
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  (i) The Leblanc process caused a great deal of pollution to the local area.

   Which of these statements explain why?

   Put ticks (✓) in the boxes next to the two best answers.

    Sulfuric acid is a strong acid that harms living things. 

    Hydrogen chloride is an acidic gas that is very harmful. 

    Sodium sulfate is a poisonous chemical. 

    The carbon used was in the form of coke. 

    Calcium sulfide is a solid waste that gives off poisonous 
 hydrogen sulfide gas. 

    Carbon dioxide is an acidic gas that is toxic. 
[2]

  (ii) Pollution problems can sometimes be solved by turning waste materials into useful 
chemicals.

   One of the waste materials from the Leblanc process was used to make the useful 
chemical chlorine.

   Which waste material was this?

 ...................................................................................................................................... [1]

  (iii) Sodium carbonate reacts with sulfuric acid.

   What are the three products of this reaction?

1  ................................................................

2  ................................................................

3  ................................................................  [3]

[Total: 10]
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6 Typhoid is a disease that can be spread through contaminated drinking water.

 The chart shows the incidence of typhoid in a city from 1910 to 1960.

40

35

30

25

20

typhoid
cases per
thousand
population

15

10

5

0
1910 1920 1930

year
1940 1950 1960

 The city began to chlorinate its water supply in 1920.

 (a) Describe and explain how the incidence of typhoid in this city changed from 1910 to 1960.

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

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

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

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

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

 .............................................................................................................................................. [4]
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 (b) Chlorination has helped to stop typhoid infections.

  Now some people are worried about harmful side effects of chlorination.

  (i) Explain one possible harmful side effect of chlorination.

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

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

 ...................................................................................................................................... [2]

  (ii) Chlorination of drinking water should be continued despite possible harmful side effects.

   Which two statements explain why?

   Put ticks (✓) in the boxes next to the two correct answers.

    Chlorine is a very poisonous chemical. 

    Diseases spread by other methods, not just through drinking water. 

    There is a high risk of death from some of the diseases spread 
 through drinking water. 

    Incidence of typhoid is very rare in industrialised countries. 

    The harmful side effects of chlorination pose only a small risk to health. 

[2]

[Total: 8]

END OF QUESTION PAPER
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