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Answer all the questions.

1 This question is about gases in the air.

 (a) This list contains some of the gases in the air.

argon

carbon monoxide

nitrogen

nitrogen dioxide

oxygen

  Complete the table to show which of these gases are present in unpolluted air, and which are 
present only in polluted air.

gases present in unpolluted air gases present only in polluted air

 [3]

 (b) Petrol is a fuel that contains hydrocarbons. Hydrocarbons are compounds containing atoms 
of hydrogen and carbon only.

  When petrol burns these carbon and hydrogen atoms combine with atoms from the air. This 
makes the products carbon dioxide and water.

  Complete the table to show where the atoms in each of these two products come from.

product from burning petrol name of atom from petrol name of atom from air

carbon dioxide, CO2

water, H2O
 [2]
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 (c) Carbon dioxide is released into the air when fuels burn.

  Which two statements describe how carbon dioxide is removed from the air?

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

    It is used by plants in photosynthesis. 

    It is released into outer space. 

    It dissolves in sea water. 

    It is deposited on surfaces, making them dirty. 
 [2]

 [Total: 7]
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2 Sulfur dioxide is a pollutant gas. The graph shows how much sulfur dioxide was released into the 
air in the United Kingdom from 1970 to 2004.
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 Sulfur dioxide is released when fossil fuels are burned in power stations. Burning coal releases 
more sulfur dioxide than burning oil or natural gas.

 Since 1970 many coal-burning power stations have been replaced by those burning oil or natural 
gas.

 (a) (i) Which two statements, when put together, show a correlation between the number of 
coal-burning power stations and the amount of sulfur dioxide released into the air?

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

     Total sulfur dioxide released decreased from 1970 to 2004. 

     Total sulfur dioxide released increased from 1970 to 2004. 

     Total sulfur dioxide released stayed the same from 1970 to 2004. 

     The number of coal-burning power stations increased from 1970 to 2004. 

     The number of coal-burning power stations decreased from 1970 to 2004. 

      The number of coal-burning power stations stayed the same from 1970 
to 2004. 

 [2]

Source: Department for Environment, Food and Rural Affairs, www.defra.gov.uk
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  (ii) Power stations burning coal release more sulfur dioxide than power stations burning oil 
or natural gas.

   Put a tick (✓) in the box next to the statement which explains why.

     Coal is a solid fuel. 

     Coal contains more sulfur-containing compounds than oil or natural gas. 

     Coal burns at a higher temperature than oil or natural gas. 

 [1]

  (iii) What other changes may have caused a decrease in the sulfur dioxide released into the 
air?

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

     People used more electricity. 

     Low-sulfur petrol and diesel fuels were introduced for use in motor vehicles. 

     The number of motor vehicles increased. 

      Devices were fitted to remove sulfur dioxide from the flue gases
released by coal-burning power stations. 

     Some nuclear power stations were closed down. 

 [2]
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 (b) Catalytic converters reduce the amount of nitrogen monoxide released from car engines.

  The following reaction takes place.

  nitrogen monoxide + carbon monoxide  nitrogen + carbon dioxide

  Finish the diagram to show this reaction.

+ +

nitrogen
monoxide

carbon
monoxide

nitrogen carbon
dioxide

 [2]

 [Total: 7]
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3 This question is about some of the materials in the world around us.

 (a) Some of the materials we use are made from living things but others are synthetic.

  Put a ring  around the three materials which are made from living things.

cotton   glass   nylon   silk   steel   wool
 [2]

 (b) Synthetic materials are now replacing materials made from living things.

  Carrier bags are now made of the synthetic material poly(ethene) instead of paper.

  Which of these statements describe advantages of using poly(ethene) instead of paper and 
which describe disadvantages?

  Put ticks (✓) in the correct boxes.

statement advantage disadvantage

poly(ethene) is stronger than paper

poly(ethene) gives off poisonous fumes when burned

poly(ethene) is waterproof

poly(ethene) is more flexible than paper

poly(ethene) does not rot when thrown away

 [3]

 (c) Some materials are single chemicals but others are mixtures of chemicals.

  Put ticks (✓) in the correct boxes to show which of these materials are single chemicals and 
which are mixtures of chemicals.

material single
chemical mixture

iron

milk

wood

pure water

 [2]

 [Total: 7]
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4 Three technicians test the hardness of samples of the same type of rubber. They use identical 
apparatus and method.

 A metal cylinder is pushed into a rubber sample. The depth it sinks into the rubber is measured.

 Their results are shown in the table.

technician
depth in rubber for each sample in mm

sample 1 sample 2 sample 3 sample 4 sample 5

A 12 17 15 10 13

B 11 13 12 11 13

C 12 12 13 7 11

 (a) The laboratory supervisor uses results from technician B to find the best estimate of the 
depth.

  (i) Why did he not use results from technician A to calculate a best estimate?

   Put a tick (✓) in the box next to the correct answer.

     The results are too high. 

     The results are too low. 

     The range of the results is too large. 

     The results contain an outlier. 
 [1]

  (ii) The supervisor did not use the results from technician C because these results contain 
an outlier.

   Which sample is the outlier?

   Put a ring  around the correct answer.

1     2     3     4     5
 [1]

  (iii) Use the results from technician B to find the best estimate of the depth.

Best estimate of the depth =  ................................................................................  mm [1]
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  (iv) Each technician tested five samples of rubber.

   Why did they each test more than one sample of rubber?

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

     Taking more measurements reduces the effects of random errors. 

     The technicians were learning how to take the measurements. 

     A number of measurements are needed to give fair testing. 

     If they take more measurements the technicians will make fewer errors. 

      There may be small variations between different samples of the
     same type of rubber. 
 [2]

 (b) Natural rubber is made from liquid sap from rubber trees.

  Synthetic rubber is made from chemicals from crude oil.

  Which of these statements explain why the production, use and disposal of natural rubber are 
more sustainable than that of synthetic rubber?

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

    Liquid sap can be taken from the same rubber tree each year. 

    Only one type of tree produces sap that can be made into rubber. 

    It is easier to make rubber from liquid sap than from crude oil. 

    Crude oil is used to make many products other than rubber. 

    Crude oil is a finite resource. 
 [2]

 [Total: 7]
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5 The diagram shows part of the nitrogen cycle.

 Changes are labelled A, B, C, D and E.

nitrogen
in the air

nitrogen
compounds
in the soil

protein
in animals

protein
in plantsA B

C

D

E

 (a) Choose the correct letter, A, B, C, D or E, to answer each of the following questions.

  You may use each letter once, more than once or not at all.

  (i) Which change involves decay?

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

  (ii) Which change involves bacteria in the roots of plants?

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

  (iii) Which change involves lightning in thunder storms?

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

 (b) Proteins contain nitrogen and carbon.

  What are the other main elements in proteins?

  Put a ring  around each of the two correct answers.

argon   calcium   hydrogen   iron   oxygen   sodium
 [2]
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 (c) Farmers spread fertiliser on their fields to add nitrogen compounds to the soil.

  Which statements describe why this is necessary?

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

    Nitrogen compounds in the soil are used up by animals. 

    When crops are harvested nitrogen is lost from the field. 

    Liquid nitrogen evaporates from the soil into the air. 

    With less nitrogen more weeds grow on the land. 

    With less nitrogen the land becomes less fertile. 

    With less nitrogen more pests attack the crops. 
 [2]

 [Total: 7]
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6 The Food Standards Agency has introduced a ‘traffic light’ system for manufacturers to label food 
products.

 Labels give the amounts of fat, saturates, sugar and salt per serving of the product.

 Colours are used to highlight the amount of each food type present:

 • red for high
 • amber for medium
 • green for low.

 Labels may also state the GDA. This is the guideline daily amount for how much of each food type 
you should eat in a healthy diet.

eatwell.gov.uk

FOOD STANDARDS AGENCY

FAT 7.7 g
Per serving GDA

70 g

SATURATES 2.0 g 20 g

SUGAR 42.4 g 90 g

SALT 2.0 g 6 g

HIGH MEDIUM LOW

 (a) A food product contains low levels of fat and saturates, a high level of sugar and a medium 
level of salt.

  What colours should the label have?
  Write red, amber or green in each of the boxes.

FAT

SATURATES

SUGAR

SALT
 [1]
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 (b) What does the GDA show?

  Put a tick (✓) in the box next to the best answer.

    The amount of each food type in each serving. 

    The amount of each food type that is in the whole packet. 

    How much sugar you must eat each day. 

     The maximum amount of each food type that should be part of a healthy
    daily diet. 
 [1]

 (c) Diabetes prevents a person controlling the amount of sugar in their blood. Too much or too 
little sugar in the blood can cause severe health problems, including coma and death.

  Many processed foods contain high levels of sugar.

  (i) Why may processed foods cause problems for diabetics?

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

     The sugar in these products gives diabetics too much energy. 

     Diabetics do not like sweet-tasting food. 

     The sugar in these products is quickly absorbed into the diabetics’
     blood stream. 

     Eating these products may cause a rapid rise in diabetics’ blood
     sugar level. 

     All foods that are high in sugar are also high in fat. 
 [2]

  (ii) Diabetics can use the new ‘traffic light’ labelling system to avoid foods that contain high 
levels of sugar.

   Finish this sentence by putting a ring  around the correct word in each of the two boxes.

   Diabetics should not buy foods with a label that is coloured red / amber / green

   in the box that says fat / sugar / salt . [1]
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 (d) What is the role of the Food Standards Agency?

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

    It is an independent food safety watchdog. 

    It is funded by money donated from food manufacturers. 

    It helps manufacturers to sell more of their food products to the public. 

    It protects the public’s health and consumer interests in relation to food. 
 [2]

 [Total: 7]

END OF QUESTION PAPER
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