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Answer all the questions.

Section A – Module C1

1 This question is about polymers.

 Polymers are made by polymerisation.

 Small molecules join together to make a polymer.

 (a) One condition used is a high temperature.

  Write down two other conditions needed for polymerisation.

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

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

 (b) Look at the table. It shows some information about polymers.

polymer density 
in g / cm3

melting point 
in °C

solubility 
in oil

A 0.92  85 insoluble below 80 °C, soluble above 80 °C

B 0.96 120 insoluble below 80 °C, soluble above 80 °C

C 1.05  65 soluble

D 1.39  60 soluble

E 0.90 150 insoluble

  Which polymer would be best for making a pipe to carry oil at 100 °C?

  Choose A, B, C, D or E.

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

  Explain your answer.

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

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

 .............................................................................................................................................  [3]
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 (c) Look at the structure of polymer D.

polymer chain

  Polymer D has a low melting point and can be stretched easily.

  Explain why.

  Use ideas about its structure.

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

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

 (d) Look at the displayed formula of chloroethene.

C C

Cl

H

H

H

  Chloroethene is used to make a polymer.

  Draw the displayed formula of this polymer.

  [1]

  [Total: 7]
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2 Heptane is a fuel.

 (a) Tim investigates the burning of heptane.

  The diagram shows the apparatus he uses.

tube A

tube B

crushed ice

lime water

suction pump

funnel

spirit burner
containing heptane

  (i) Write down the name of the liquid which condenses in tube A.

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

  (ii) What happens to the lime water in tube B?

   Explain your answer.

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

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

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

 (b) The burning of heptane is an exothermic reaction.

  During the reaction bonds are broken and new bonds are made.

  Energy is needed to break bonds.

  Explain why the burning of heptane is an exothermic reaction.

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

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

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

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

 .............................................................................................................................................  [2]
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 (c) Tim uses heptane to heat water.

thermometer

50 g water
final temperature = 45 °C

starting temperature = 20 °C

heptane – 2 g burned
spirit burner

copper can

  Tim uses 2 g of heptane to heat 50 g of water.

  Calculate the energy given out when Tim heats the water.

  Use the equation

energy = mass  ×  specific heat capacity  ×  temperature change

  The specific heat capacity of water is 4.2 J / g °C.

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

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

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

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

  answer .................................................... J  [2]

 [Total: 7]
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3 This question is about perfumes.

CologneC

 (a) Perfumes must have certain properties.

  One property that perfumes must have is that they evaporate easily.

  This is so the perfume particles can easily reach your nose.

  Complete the table to explain why each property is needed by a perfume. 

  One has been done for you.

property why it is needed

evaporates easily so that the perfume particles can easily reach your nose

non-toxic
......................................................................................

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

insoluble in water
......................................................................................

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

  [2]

 (b) When a perfume evaporates, it changes from a liquid to a gas. 

  Explain what happens to the particles of a perfume during evaporation.

  Use ideas about

• forces between perfume particles

• movement of perfume particles.

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

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

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

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

[Total: 4]
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4 Baking powder is added to a cake mixture.

 Baking powder contains sodium hydrogencarbonate, NaHCO3.

 When sodium hydrogencarbonate is heated, it makes sodium carbonate, Na2CO3, carbon dioxide 
and water.

 Write a balanced symbol equation for this reaction.

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

  [Total: 2]
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Section B – Module C2

5 This question is about paints and dyes.

 Paint is made up of a binding material, a solvent and a pigment.

 (a) Jane paints a wall with emulsion paint.

  The paint dries slowly.

  Describe how the paint dries.

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

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

 (b) Look at the diagram of oil paint in a can.

binding material
and solvent

pigment
particles

  (i) Paint is a colloid not a solution.

   What is a colloid?

   The diagram may help you.

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

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

  (ii) The pigment particles do not fall to the bottom of the can.

   Explain why.

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

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

 [Total: 3]
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6 Luke and Sophie investigate the reaction between zinc, Zn, and hydrochloric acid, HCl.

 Zinc chloride, ZnCl2, and hydrogen are made.

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

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

 (b) The diagram shows the apparatus they use.

20 cm3 of dilute
hydrochloric acid

gas syringe

lumps
of zinc

  Look at the graph of their results.

0
0

5

10

15

total
volume of gas

given off in cm3

20

25

30

2 4 6 8 10
time in minutes

12 14 16 18

  Write down the time at which the reaction stops.

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

 (c) Luke and Sophie do the experiment again.

  This time they use powdered zinc.

  They keep the volume of acid and mass of zinc the same.

  Sketch on the graph what their new results will look like.  [2]

  [Total: 5]
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7 This question is about the air.

 (a) Look at the table. It shows some of the gases in clean air.

  Complete the table to show the percentages of nitrogen and oxygen in clean air.

gas percentage in clean air

nitrogen ............................................................

oxygen ............................................................

other gases including carbon dioxide 1.0

  [1]

 (b) The percentages of carbon dioxide and oxygen in the air remain fairly constant. 

  Photosynthesis and respiration help to keep these fairly constant.

  Explain how.

photosynthesis  ..........................................................................................................................

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

respiration  .................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) The origin of the Earth’s atmosphere (air) is not fully known.

  Look at the following statements.

  They describe 5 possible steps in the formation of the atmosphere.

  They are not in the correct order.

A green plants photosynthesise

B oxygen and nitrogen levels increase

C initial atmosphere of carbon dioxide and ammonia

D water made

E gases escape from the Earth’s crust

  Put the steps in the correct order.

  The first one has been done for you.

E

  [2]

  [Total: 5]
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8 The chemical name for limestone is calcium carbonate, CaCO3.

 (a) Jim heats some limestone.

heat

powdered
limestone

  Carbon dioxide, CO2, is made.

  Calcium oxide, CaO, remains in the test tube.

  Write down the balanced symbol equation for this reaction.

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

 (b) Limestone is used to make cement. Cement is used to make concrete.

  Reinforced concrete is made by allowing concrete to set around a steel support.

  Look at the picture. It shows a bridge made of reinforced concrete.

  Reinforced concrete is a better construction material than non-reinforced concrete.

  Explain why.

  Use ideas about the properties of steel and concrete.

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

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

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

  [Total: 3]
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9 Magnesium reacts with hydrochloric acid.

 Ray and Sue investigate this reaction.

 Look at the apparatus they use.

beaker

0.2 g of
magnesium ribbon

50 cm3 of dilute
hydrochloric acid

 They do the experiment four times.

 Each time they use

 • the same volume of acid

 • the same temperature

 • the same mass of magnesium.

 They time how long it takes for the magnesium ribbon to react.

 In each experiment they use a different concentration of hydrochloric acid.

 Look at their results.

experiment reaction time in seconds

A  40

B  60

C 120

D  70

 (a) In which experiment was the concentration of hydrochloric acid the highest?

  Choose A, B, C or D.

  answer ..................................  [1]
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 (b) Sue does experiment C again.

  This time she uses acid at a higher temperature.

  The reaction goes faster.

  Explain why.

  Use ideas about collisions between particles.

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

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

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

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

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

  [Total: 4]
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Section C – Module C3

10 This question is about atoms.

 Look at the diagrams. They show the atoms of some elements.

 The letters do not represent the symbols for the elements.

A B

D E

C

 (a) (i) Element B is in Group 1.

   How can you tell?

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

  (ii) Element E is in Period 3.

   How can you tell?

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

  (iii) Which element forms an ion with a charge of –1?

   Choose A, B, C, D or E.

 .....................................................................................................................................  [1]
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 (b) The nucleus of an atom contains protons and neutrons.

  (i) Complete the table to show the relative charge and relative mass of a neutron.

relative charge relative mass

proton +1 1

neutron ......................... .........................

  [1]

  (ii) There are two common types of chlorine atom, known as isotopes.

   One isotope is called chlorine-35 and the other is called chlorine-37.

   Look at the table.

   It shows some information about chlorine-35.

 symbol number of 
protons

number of 
neutrons

number of 
electrons

chlorine-35 35
17 

Cl 17 18 17

chlorine-37

   Complete the table to show information about chlorine-37.  [2]

  [Total: 6]
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11 Irene and Bert want to identify the metal in a substance called compound Z.

 They know compound Z contains lithium, sodium or potassium.

 They use a flame test.

 (a) Write about how they do a flame test.

  You may wish to draw a labelled diagram to help your answer.

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

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

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

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

 (b) Irene and Bert find out that compound Z contains potassium.

  Potassium reacts with chlorine.

  Write down the name of the compound made.

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

 (c) Potassium also reacts with water.

  Write about what you would see when potassium reacts with water.

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

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

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

  [Total: 5]
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12 Iron is a transition element.

 Iron(II) sulfate contains iron(II) ions, Fe2+.

 Sodium hydroxide solution can be used to test for iron(II) ions.

 The iron(II) ions react with OH– ions from the sodium hydroxide solution.

 A precipitate of iron(II) hydroxide, Fe(OH)2, is made.

 (a) Write a balanced ionic equation for the reaction.

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

 (b) Write down the colour of the precipitate of iron(II) hydroxide.

  Choose from the list.

blue

lilac

green

orange

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

  [Total: 3]
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13 In the late 1800s, photographers burned magnesium to produce a magnesium flashlight.

 This was used for indoor photography.

 (a) Magnesium burns in oxygen to make magnesium oxide.

  Write the word equation for this reaction.

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

 (b) The diagram shows the electronic structure of a magnesium atom.

  The atomic (proton) number of magnesium is 12.

  Draw a similar diagram to show the electronic structure of an oxygen atom.

  The atomic (proton) number of oxygen is 8.

  [1]
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 (c) When magnesium reacts with oxygen, magnesium ions and oxide ions are made.

  The diagram shows the electronic structure of an oxide ion.

2–

  Draw a similar diagram to show the electronic structure of a magnesium ion.

  [1]

 (d) Magnesium oxide is a white solid with a high melting point.

  Explain why magnesium oxide has a high melting point.

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

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

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

 (e) Sodium oxide is another ionic compound.

  Sodium ions, Na+, combine with oxide ions, O2–, to form sodium oxide.

  Write down the formula for sodium oxide.

  Use the formulas of the ions to help you.

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

  [Total: 6]

END OF QUESTION PAPER
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    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


