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Answer all the questions.

Section A – Module C1

1 Look at the picture of a rose.

 The rose has a very pleasant smell.

 A perfume can be made from the oil in the rose.

 The same perfume can be made in a laboratory. The perfume contains 
an ester.

 (a) Colin makes this ester in a laboratory.

  He adds an acid to an alcohol. Water is also made in this reaction.

  Write down the word equation for the making of this ester.

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

 (b) We can smell perfumes easily.

  Perfumes have a property that makes them easy to smell.

  Which property?

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

 (c) Esters can be used to dissolve coloured nail varnish.

  Water does not dissolve coloured nail varnish.

  (i) Explain why water does not dissolve coloured nail varnish.

   Use ideas about attraction between water particles and particles in the nail varnish.

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

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

  (ii) Suggest why esters do dissolve coloured nail varnish.

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

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

[Total: 4]
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2 This question is about the burning of fuels.

 James and Anita move into a flat.

 A gas fire heats a room.

 (a) They are advised to increase the flow of air to the fire.

  This helps complete combustion of the fuel in the gas fire.

  Describe two advantages of complete combustion.

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

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

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

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

 (b) The gas fire in James and Anita’s flat burns methane gas.

  Look at the equations. They show what happens when methane burns.

H

H

CH H
OO

OO
+ +

O
O

O

C
H H

O

H H

methane       +      oxygen carbon dioxide       +      water

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

  Complete the sentences.

  The burning of methane is an exothermic reaction.

  Energy is ………………………………………………………………… the surroundings.

  Breaking bonds is an ……………………………………………… process. [2]

[Total: 4]
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3 A special material called Gore-Tex® is used to make many outdoor clothes.

 Jill buys a coat made of Gore-Tex®.

 Look at the picture. It shows her coat.

 Gore-Tex® has a number of useful properties.

 Two of these properties are:

  • it is waterproof

  • it is breathable.

 (a) Describe one other useful property of Gore-Tex®.

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

 (b) Jill wears her Gore-Tex® coat when she goes climbing.

  Gore-Tex® is breathable.

  A breathable coat is very useful for active people like Jill to wear.

  Explain why.

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

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

 (c) Gore-Tex® is made of nylon which has been laminated with a polymer membrane.

  The polymer membrane allows the Gore-Tex® to be both waterproof and breathable.

  Explain how.

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

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

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

[Total: 4]
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4 Crude oil is separated into useful substances by fractional distillation.

 Look at the diagram. It shows a fractionating column.

LPG

petrol

paraffin

light gas oil

diesel

lubricating oil

bitumen

crude oil

 (a) The LPG exits from the top of the fractionating column.

  Explain why.

  Use ideas about boiling points.

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

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

 (b) The fractions have different boiling points.

  Explain why.

  Use ideas about

    • the size of the molecule

    • the forces between molecules.

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

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

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

 (c) The petrol fraction contains octane, C8H18.

  Octane is a hydrocarbon.

  Explain why.

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

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

[Total: 5]
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5 Michael and Alison investigate fuels.

 Look at the diagram. It shows the apparatus they use.

thermometer

copper can

spirit burner
fuel

100 g water

 They burn 2.0 grams of each fuel.

 The energy is used to heat 100 grams of water.

 The temperature of the water is measured before and after heating.

 They put their results in a table.

 Look at the table.

fuel mass of fuel 
burnt in grams

temperature 
before in °C

temperature 
after in °C

A 2.0 20.0 50.0

B 2.0 20.0 72.6

C 2.0 20.0 60.0

D 2.0 20.0 44.5

 (a) Which fuel gives out the most energy?

  Choose from A, B, C or D.

answer  .......................................................  [1]
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 (b) Calculate the energy released by fuel A.

  Use the formula:

energy = mass × specific heat capacity × temperature change

  (Specific heat capacity of water is 4.2 J / g °C.)

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

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

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

[Total: 3]
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Section B – Module C2

6 Glass is made by mixing and heating three materials.

 (a) Two of them are sodium carbonate and limestone.

  Look at the pie chart.

  It shows the percentages of different materials used to make one type of glass.

14%

15%

sodium carbonate

limestone

substance A

  (i) Write down the name of substance A.

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

  (ii) Calculate the percentage of substance A.

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

 (b) The chemical name for limestone is calcium carbonate.

  Calcium carbonate is heated strongly.

  Calcium oxide and carbon dioxide are made.

  Write the word equation for this reaction.

 ............................................................................................................................................  [1]
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 (c) Limestone is heated with clay.

  A building material is made.

  What is the building material called?

  Choose your answer from the list.

brick

cement

concrete

granite

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

 (d) Granite is harder than limestone.

  (i) What type of rock is granite?

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

  (ii) What type of rock is limestone?

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

[Total: 6]
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7 Nigel has an old Landrover.

 Some of the Landrover is made from aluminium.

 (a) Aluminium does not corrode.

  Explain why.

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

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

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

 (b) Look at the table.

  It shows some information about iron and aluminium.

aluminium iron

density in g / cm3 2.7 7.9

relative strength 1 2.7

effect of moist air no corrosion rusts quickly

  (i) Write down one advantage of using aluminium to make car bodies.

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

  (ii) Write down one disadvantage of using aluminium to make car bodies.

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

 (c) European law says that 85% of a car must be able to be recycled.

  Give a reason, other than cost, why it is good to recycle parts of a car.

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

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

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

[Total: 5]
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8 Look at the table.

 It shows the concentration of some gases found in the atmosphere over the last 100 years.

year concentration of oxides of 
nitrogen in parts per million

concentration of carbon 
dioxide in parts per million

1900 18 300

1920 18 305

1940 20 310

1960 25 320

1980 30 340

2000 35 370

 (a) Suggest what the concentration of carbon dioxide might be in the atmosphere in the year 
2020.

concentration  ..................................  parts per million

  Explain your answer.

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

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

 (b) Oxides of nitrogen are pollutants in the air.

  Where do the oxides of nitrogen come from?

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

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

 (c) Sulfur dioxide, SO2, is another atmospheric pollutant.

  It reacts with water and oxygen, O2, to give dilute sulfuric acid, H2SO4.

  Write a balanced symbol equation for this reaction.

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

[Total: 4]
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9 John reacts calcium carbonate 
with hydrochloric acid.

 Carbon dioxide gas is made and 
collected.

 The diagram shows the apparatus 
he uses.

 (a) Look at the graph. It shows his results.

0
0

time in seconds

volume
of gas

produced
in cm3

10 20 30 40 505 15 25 35 45

20

40

60

80

10

30

50

70

90

100

  Calculate the rate of reaction during the first 30 seconds.

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

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

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

answer  ............................................  cm3 / s [2]

hydrochloric
acid

calcium
carbonate

gas gas syringe
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 (b) The reaction goes faster at higher temperatures.

  Explain why.

  Use ideas about collisions between particles.

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

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

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

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

[Total: 5]
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Section C – Module C3

10 Sodium chloride, NaCl, and magnesium oxide, MgO, are both ionic compounds.

 (a) Look at the diagram. It shows the giant ionic structure of sodium chloride.

Na+

Cl –

Cl –

Cl –

Na+

Na+

Na+Cl –

  Sodium chloride contains sodium ions, Na+, and chloride ions, Cl –.

  (i) Sodium ions are made from sodium atoms.

   Describe how.

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

  (ii) Solid sodium chloride does not conduct electricity.

   Explain why.

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

  (iii) Sodium chloride solution does conduct electricity.

   Explain why.

 ....................................................................................................................................  [1]
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 (b) Draw a ‘dot and cross’ diagram for magnesium oxide.

  The electronic structure for magnesium is 2.8.2 and for oxygen is 2.6.

  Include in your answer

    • the electronic structure of the ions formed

    • the charges on the ions.

[2]

[Total: 5]
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11 Becky investigates some solutions.

 She adds sodium hydroxide solution to four different solutions.

 Look at her table of results.

solution colour of solution effect of adding sodium 
hydroxide solution

W orange yellow solution made

X colourless remains a colourless solution

Y light green green solid (precipitate) made

Z blue blue solid (precipitate) made

 (a) Look at the colour of the solutions.

  One solution did not contain a compound of a transition element.

  Which solution?

  Choose from W, X, Y or Z.

answer  .......................................................

  Explain your answer.

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

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

 (b) Write down the name or formula of the metal ion found in solution Z.

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

 (c) Becky tests another solution with sodium hydroxide.

  This time she gets a red-brown solid.

  She knows that the solution must contain Fe3+.

  Look at the ionic equation for the reaction that takes place.

  It is not balanced.

Fe3+ + OH–  Fe(OH)3

  Copy out and balance the equation.

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

[Total: 3]
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12 This question is about atomic structure.

 Look at the diagram. It shows the structure of an atom.

XX

X

X

X

electron

= a proton

= a neutron

nucleus

 (a) What is the atomic number of this atom?

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

 (b) What is the mass number of this atom?

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

 (c) An element is made up of these atoms.

  (i) Which group of the Periodic Table is this element in?

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

  (ii) Which period of the Periodic Table is this element in?

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

 (d) Finish the diagram to show an isotope of the element above.

XX

X

X

X

= a proton

= a neutron

nucleus

[1]

[Total: 5]
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13 Sodium is an alkali metal.

 It is in Group 1 of the Periodic Table.

 Sodium is stored under oil because it reacts with water.

oil

sodium

 (a) Sodium reacts with cold water.

  A colourless gas and an alkaline solution are made.

  Look at the balanced symbol equation for this reaction.

2Na + 2H2O  2NaOH + H2

  (i) What is the name of the colourless gas made?

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

  (ii) What is the name of the alkaline solution made?

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

 (b) Francium, Fr, is another alkali metal.

  It is at the bottom of Group 1 in the Periodic Table.

  It is highly radioactive and so is difficult to investigate in a laboratory.

  Predict how francium will react with cold water.

  Include in your answer

    • experimental observations
    • names of products
    • a balanced symbol equation.

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

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

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

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

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

[Total: 5]
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14 This question is about electrolysis.

 Look at the table.

 It shows the products of some electrolysis reactions.

 Finish the table by filling in the gaps.

electrolyte product made
at cathode

product made
at anode

molten aluminium 
oxide ………………………

oxygen

dilute sulfuric acid hydrogen
………………………

[2]

[Total: 2]
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