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Answer all the questions.

Section A – Module C1

1 Some perfumes contain smelly chemicals called esters.

 Esters can be made by reacting two types of chemical together.

 (a) Complete this word equation about making esters.

alcohol +  .................................................   ester +  ....................................................  [2]

 (b) Cosmetics are tested before they are used on humans.

  In some countries cosmetics are still tested on animals before they are used on humans.

  Write about the testing of cosmetics.

  Your answer should include

  • why cosmetics need to be tested

  • one advantage of testing on animals

  • one disadvantage of testing on animals.

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

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

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

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

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

[Total: 5]
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2 Addition polymers are made by joining lots of monomer molecules together.

 (a) Look at the table. It shows the structures of some monomers and polymers.

monomer polymer

C C

HH

HH

C

H

H

H

H n

C

C C

H

HH

C

F

F

F

F n

C

  Complete the table. [2]

 (b) Ethene, C2H4, contains only carbon and hydrogen atoms.

  What is the name given to compounds that only contain hydrogen and carbon?

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

 (c) Ethene, C2H4, is unsaturated because it contains a double bond.

  Describe a test to show that a compound is unsaturated.

  Write down what you would see.

name of chemical used  .............................................................................................................

what you would see  ............................................................................................................  [2]

 (d) Plastics contain polymer molecules.

  Disposal of waste plastics causes problems. One of these problems is litter.

  Write about other problems of disposing of plastics.

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

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

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

[Total: 7]
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3 Fractional distillation separates crude oil, a mixture of hydrocarbons, into useful fractions.

 Look at the diagram.

 It shows a fractional distillation column.

 During fractional distillation hydrocarbons with low boiling points ‘exit’ from the top of the column.

 Hydrocarbons with high boiling points ‘exit’ from the bottom.

lowest boiling
temperature fraction

highest boiling
temperature fraction

hot crude oil

 (a) The boiling point of a hydrocarbon is linked to its molecular size and to intermolecular forces.

  (i) What is meant by intermolecular forces?

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

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

  (ii) What is the relationship between molecular size of a hydrocarbon and the strength of its 
intermolecular forces?

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

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

  (iii) What is the relationship between the strength of intermolecular forces and boiling point?

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

 .....................................................................................................................................  [1]
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 (b) One of the hydrocarbons in camping gas is propane, C3H8.

  Propane burns in a plentiful supply of oxygen, O2.

  Carbon dioxide and water are formed.

  Write a balanced symbol equation for this reaction.

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

[Total: 5]
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4 Waterproof coats can be made using nylon or Gore-Tex®.

 Nylon and Gore-Tex® are polymers.

 One property that makes nylon suitable for making coats is that it is lightweight.

 (a) Write down two other properties that make nylon suitable for making coats.

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

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

 (b) What advantage does Gore-Tex® have over nylon?

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

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

[Total: 3]
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Section B – Module C2

5 Stowmarket Synthetics make an oil paint.

 This paint contains an oil, a pigment and a solvent.

 (a) Explain how an oil paint dries.

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

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

 (b) A thermochromic pigment changes colour when it is heated or cooled.

  Describe one use of a thermochromic paint.

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

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

 (c) A phosphorescent pigment glows in the dark.

  Describe how a phosphorescent pigment is able to glow in the dark.

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

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

[Total: 3]
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6 Clean air is a mixture of many gases including oxygen, nitrogen and carbon dioxide.

 Carbon monoxide, sulfur dioxide and oxides of nitrogen are pollutants sometimes found in air.

 Increased energy consumption can change the composition of air.

 The air may then contain more atmospheric pollutants.

 (a) Deforestation could change the composition of air. Explain how.

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

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

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

 (b) Nitrogen monoxide is made in a car engine.

  It can be removed from the exhaust gases of a car by a catalytic converter.

  In a catalytic converter nitrogen monoxide reacts with carbon monoxide.

  Carbon dioxide and nitrogen are made.

  (i) Write down the word equation for the reaction in the catalytic converter.

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

  (ii) The catalyst in a catalytic converter has a large surface area.

   The reaction between nitrogen monoxide and carbon monoxide is very fast.

   Explain why.

   Use ideas about particles.

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

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

[Total: 4]
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7 Metals are a very useful type of material.

 Look at the table.

 It shows some information about four metals.

metal melting point
in °C

density
in g / cm3

relative strength
(1 is very weak)

relative hardness
(1 is very soft)

aluminium  660 2.7 11 2.8

copper 1085 8.9 33 3.0

iron 1538 7.9 20 4.5

titanium 1668 4.5 40 6.0

 (a) Look at this aeroplane.

  Titanium is used to make this aeroplane.

  Use information from the table to explain why.

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

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

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

 (b) Iron corrodes quickly in moist air.

  This is called rusting.

  Aluminium does not corrode in moist air.

  Explain why.

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

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

 .............................................................................................................................................  [2]
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 (c) Steel is an alloy that contains mostly iron.

  Look at the diagram. It shows a car body.

  Aluminium or steel can be used to make a car body.

  One advantage of aluminium is that it will not corrode in moist air.

  Describe another advantage and a disadvantage of using aluminium instead of steel to make 
a car body.

  Information in the table may help you answer this question.

advantage of using aluminium  .................................................................................................

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

disadvantage of using aluminium  ............................................................................................

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

[Total: 6]
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8 Blessy and Anu investigate the reaction between magnesium, Mg, and dilute sulfuric acid, 
H2SO4.

 This reaction makes hydrogen, H2, and magnesium sulfate, MgSO4.

 (a) Write the balanced symbol equation for this reaction.

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

 (b) Look at the apparatus they use.

50 cm3 of dilute sulfuric acid

0.11 g of magnesium ribbon 

gas syringe

100 cm3 80 60 40 20 

  Blessy and Anu do four experiments.

  They do each experiment using acid at a different temperature.

  Each time they use

  • 50 cm3 of dilute sulfuric acid

  • 0.11 g of magnesium.

  They measure the time it takes to collect 100 cm3 of hydrogen.

  Look at their results.

temperature of acid
in °C

time to collect 100 cm3 of hydrogen
in seconds

20 36

30 18

40  9

50  5

www.xtrapapers.com
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  (i) Describe and explain what happens to the rate of reaction as the temperature increases.

   Use ideas about collisions between particles.

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

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

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

  (ii) Another way to change the rate of reaction is to increase the concentration of the sulfuric 
acid.

   Describe and explain what happens to the rate of reaction.

   Use ideas about collisions between particles.

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

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

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

[Total: 5]
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9 The lithosphere is the cold rigid outer part of the Earth.

 It is made up of large tectonic plates which float on the mantle.

 These plates move very slowly.

 Describe how the tectonic plates are able to move.

 Use a labelled diagram to help you answer.

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

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

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

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

[Total: 2]
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Section C – Module C3

10 This question is about the halogens and their reactions.

 (a) Chlorine water, Cl 2(aq), is added to a solution of sodium iodide.

  A brown solution is made.

  Similar experiments can be done with

  • chlorine water and sodium bromide solution

  • bromine water and sodium iodide solution

  • iodine solution and sodium bromide solution.

  Look at the table. It shows the results from these and other experiments.

chlorine water bromine water iodine solution

sodium chloride 
solution no reaction no reaction

sodium bromide 
solution orange solution no reaction

sodium iodide 
solution brown solution

………………………………

  Complete the table to show the missing result. [1]

 (b) Chlorine, Cl 2, reacts with sodium iodide solution.

  Sodium chloride and iodine solution are made.

  Write a balanced symbol equation for this reaction.

 .............................................................................................................................................  [2]
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 (c) Chlorine, bromine and iodine are all in Group 7 of the Periodic Table.

  They all react in a similar way.

  Explain why.

  Use ideas about electronic structure.

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

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

 (d) Chlorine is a green gas.

  Bromine is an orange liquid.

  Iodine is a solid.

  What colour is solid iodine?

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

[Total: 5]
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11 This question is about the transition metals and their compounds.

 (a) Compounds of transition elements are often coloured.

  Iron(II) compounds are usually green.

  Look at the list. It gives the colours of some transition metal compounds.

blue

grey

orange

pink

purple

  (i) What colour are most copper compounds?

   Choose from the list.

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

  (ii) What colour are most iron(III) compounds?

   Choose from the list.

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

 (b) Julie heats some copper carbonate, CuCO3, in a test tube.

  Describe what happens to the copper carbonate.

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

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

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

 (c) Iron(II) ions, Fe2+, react with hydroxide ions, OH–.

  A precipitate of iron(II) hydroxide is made.

  Write down the formula of the iron(II) hydroxide.

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

 (d) Transition elements can be used as catalysts.

  A transition element is used as a catalyst in the manufacture of margarine.

  Which transition element?

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

[Total: 6]
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12 This question is about atoms.

 (a) Look at the diagram.

electron

proton

neutron

X

X X

  Which group of the Periodic Table is this element in?

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

 (b) An atom of sodium has the symbol 
23
11Na.

  Complete this table about 
23
11Na.

particle number in one atom

neutron

electron

[2]

 (c) Look at the symbols for three different atoms of sodium.

22
11Na         

23
11Na         

24
11Na

  Complete the sentence.

These different atoms of sodium are called  ......................................................................  . [1]

 (d) Electrons are arranged around the nucleus in shells.

  The electronic structure of calcium is 2.8.8.2.

  What is the electronic structure of phosphorus?

  Use the Periodic Table to help you.

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

[Total: 5]
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13 This question is about ionic bonding.

 Look at the diagrams.

 They show the electronic structure of a sodium atom and of a chlorine atom.

Na Cl

X

X

X X

X X

X
X

X
X X

 (a) Complete the diagrams below to show the electronic structure and charge on a sodium ion 
and a chloride ion.

Na Cl

[2]

 (b) Solid sodium chloride contains ions.

  Solid sodium chloride will not conduct electricity.

  (i) Why does solid sodium chloride not conduct electricity?

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

  (ii) How could you make sodium chloride conduct electricity?

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

[Total: 4]

END OF QUESTION PAPER
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