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INSTRUCTIONS TO CANDIDATES

• Write your name clearly in capital letters, your Centre 
Number and Candidate Number in the boxes on the 
first page.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully and make sure that you 
know what you have to do before starting your answer.

• Answer ALL the questions.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your Candidate Number, 
Centre Number and question number(s).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [  ] at the end 
of each question or part question.

• The total number of marks for this paper is 55.

•   Where you see this icon you will be awarded a mark 
for the quality of written communication in your 
answer.

• A copy of the Periodic Table is provided.
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Answer ALL the questions.

1 THIS QUESTION IS BASED ON THE ARTICLE ‘WHICH 
NAPPY IS BEST FOR THE ENVIRONMENT?’

 (a) Both disposable and reusable ‘terry’ nappies 
contain cellulose fibres from cotton. Cotton is 
generally considered to be a renewable material.

  (i) Why is cotton considered to be a renewable 
material?

 _______________________________________

 _____________________________________ [1]

  (ii) Some people say that although cotton is 
a renewable material its use is not really 
sustainable because of the way that we 
grow it.

   What information in the article supports this 
argument?

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (iii) Some people consider that the use of 
polyethene and polypropene to make 
disposable nappies is not sustainable.

   Suggest an argument to support this view.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (b) Many parents think that reusable nappies cause 
less environmental damage than disposable 
nappies.

  Despite this, most parents use disposable 
nappies.

  Suggest a reason why they do this.

 __________________________________________

 ________________________________________ [1]

 (c) (i) The article says that a Life Cycle Assessment 
(LCA) follows the lifetime of a product ‘from 
cradle to grave’.

   Explain what this means.

 _______________________________________

 _____________________________________ [1]
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  (ii) In an LCA the environmental impact of a 
number of stages in the lifetime of a product 
are considered.

   Write down two of these stages that are 
mentioned in the article.

1  ______________________________________

2  ____________________________________ [2]

 (d) The article says scientists found that the main 
environmental impacts are different for each type 
of nappy.

  (i) Write down the TWO main environmental 
impacts for disposable nappies.

 _______________________________________

 _____________________________________ [2]

  (ii) Write down the TWO main environmental 
impacts for reusable nappies.

 _______________________________________

 _____________________________________ [2]

[Total: 13]
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2 (a) The diagram shows the structural formula of the 
compound ethanol.

CH

H

H

C O H

H

H

  (i) To which family of organic compounds does 
ethanol belong?

 _____________________________________ [1]

  (ii) What is the molecular formula of ethanol?

 _____________________________________ [1]

 (b) The table compares some of the properties of 
ethanol with those of ethane and water.

  Complete the table by filling in the blank boxes.

ETHANE ETHANOL WATER

state at 25°C gas liquid

dissolves in water no yes

burns in air yes

[3]



9

 (c) A dilute solution of ethanol can be made by 
fermentation of grape juice using yeast.

  (i) What substance in the grape juice is used by 
yeast to produce ethanol?

 _____________________________________ [1]

  (ii) Why is it not possible to make a concentrated 
solution of ethanol by fermentation?

 _______________________________________

 _____________________________________ [1]

  (iii) Name the method used to separate ethanol 
from the solution, and explain how it works.

method:  ________________________________

explanation:  ____________________________

 _______________________________________

 _______________________________________

 _____________________________________ [3]

[Total: 10]



10

3 Look at this energy level diagram for the complete 
combustion of methane in air.

energy
level

energy
difference

methane + oxygen

carbon dioxide + water

course of reaction

 (a) The complete combustion of methane in air is an 
exothermic reaction.

  (i) How does the energy level diagram show that 
this reaction is exothermic?

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) Write a word equation for the reaction.

 _____________________________________ [1]
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 (b) Complete these sentences to describe the 
ENERGY CHANGE that takes place.

When chemical bonds are broken, energy is 

 ________________________________________ .

When chemical bonds are made, energy is 

 ______________________________________ .  [1]

 (c) A mixture of methane and oxygen at room 
temperature does not react.

  When a lighted match is applied the mixture 
burns.

  The lighted match supplies the activation energy 
for the reaction.

  Explain what is meant by the term ACTIVATION 
ENERGY.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 6]



12

4 A scientist employed by the Food Standards Agency 
uses paper chromatography. He tests samples of 
water-soluble food dyes to see if they contain a 
banned compound.

 The resulting chromatogram is shown below.

A B C D banned
compound

dyes

start line

solvent
front
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 (a) Describe how the scientist carries out this 
chromatography.

  One mark is for correct spelling.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ______________________________________ [3+1]

 (b) (i) Explain what is meant by the label SOLVENT 
FRONT, used in the diagram.

 _______________________________________

 _____________________________________ [1]

  (ii) The scientist used a pencil to mark the start 
line. Suggest why he did not use a pen.

 _______________________________________

 _____________________________________ [1]
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 (c) (i) Which dye, A, B, C or D, contained the banned 
compound?

 answer _________________ [1]

  (ii) Explain your answer to part (c)(i).

 _______________________________________

 _____________________________________ [1]

  (iii) State the two measurements the scientist has 
to make to find the Rf value of the banned 
compound.

 _______________________________________

 _____________________________________ [2]

[Total: 10]
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5 A student uses a titration with nitric acid to find the 
concentration of a solution of sodium hydroxide.

 (a) The student has a stock solution of nitric acid 
containing 63 g in each dm3.

  She uses this to make up 250 cm3 of a standard 
solution containing 6.3 g in each dm3.

  (i) Describe how she makes up this standard 
solution.

   (1 dm3 = 1000 cm3)

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) Finish this statement about the solution she 
makes by adding the correct units.

   The concentration of the solution is 6.3 

   ___________ . [1]
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 (b) To carry out the titration the student measures out 
25.0 cm3 of the sodium hydroxide solution.

  To this she adds a few drops of indicator.

  She then adds the standard nitric acid solution a 
little at a time.

  (i) Why does she not use a 25 cm3 measuring 
cylinder to measure out the sodium hydroxide 
solution?

 _____________________________________ [1]

  (ii) Suggest what apparatus the student does use 
to measure out the sodium hydroxide solution.

 _____________________________________ [1]

  (iii) Explain why she adds an indicator to the 
sodium hydroxide solution.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

[Total: 7]
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6 Ammonia is a bulk chemical made by the reaction of 
nitrogen with hydrogen.

N2 + 3H2    2NH3

 The diagram opposite shows a flow chart of the Haber 
process for the manufacture of ammonia. 

 (a) (i) What is meant by the term BULK CHEMICAL.

 _______________________________________

 _____________________________________ [1]

  (ii) The equation for the formation of ammonia 
from nitrogen and hydrogen contains the 
symbol   .

   Why is this symbol used in the equation?

 _______________________________________

 _____________________________________ [1]

 (b) Air and natural gas are used to make ammonia.

  Suggest how each of these raw materials affects 
the sustainability of the process.

air:  _______________________________________

 __________________________________________

natural gas:  ________________________________

 ________________________________________ [4]
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 (c) The process uses an iron catalyst.

  What effect does the catalyst have on the 
process?

 ________________________________________ [1]

 (d) Ammonia is toxic and corrosive.

  It is a gas at room temperature but is transported 
in road tankers as a liquid under pressure.

  Suggest how government safety regulations apply 
to the transport of ammonia in road tankers.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 9]

END OF QUESTION PAPER
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