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1	 (a)	 �The structures of five substances, A, B, C, D and E, are shown.
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	 �Answer the following questions using only the substances in the diagram.
	 �Each substance may be used once, more than once or not at all.

	 �State which substance, A, B, C, D or E:

	 (i)	 �is a diatomic molecule ...................................................................................................   [1]

	 (ii)	 �contains bromide ions ....................................................................................................   [1]

	 (iii)	 �is an element .................................................................................................................  [1]

	 (iv)	 �is a gas which is a product of respiration .......................................................................  [1]

	 (v)	 �gives a yellow colour in a flame test. .............................................................................  [1]

	 (b)	 �An isotope of oxygen is represented by the symbol shown.

17O8

	 �Deduce the number of protons, neutrons and electrons in this isotope of oxygen.

	 number of protons ......................................................................................................................

	 number of neutrons ....................................................................................................................

	 number of electrons ....................................................................................................................
� [3]

	 (c)	 �Describe a test for oxygen.

	 test ..............................................................................................................................................

	 result ...........................................................................................................................................
� [2]

� [Total: 10]
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2	 (a)	 �The table shows the mass of each type of ion present in a 100 cm3 sample of milk.

name of ion formula of ion mass of ion present
in 100 cm3 milk / mg

calcium Ca2+ 125

chloride Cl – 120

Mg2+ 12

phosphate PO4
3– 95

potassium K+ 140

sodium Na+ 58

SO4
2– 30

negative ions of organic acids 160

	 (i)	 �Calculate the mass of calcium ions present in a 20 cm3 sample of this milk.

� mass of calcium ions = .............................. mg  [1]

	 (ii)	 �Which positive ion is present in the highest concentration in this sample of milk?

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

	 (iii)	 �Name the compound formed from Mg2+ and SO4
2– ions.

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

	 (iv)	 �Describe a test for chloride ions.

	 test .......................................................................................................................................

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

	 result ....................................................................................................................................
� [3]
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	 (b)	 �One of the organic acids present in milk is lactic acid.
	 �The structure of lactic acid is shown.
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	 (i)	 �On the structure shown draw a circle around the carboxylic acid functional group.� [1]

	 (ii)	 �Deduce the molecular formula of lactic acid showing the number of carbon, hydrogen and 
oxygen atoms.

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

	 (c)	 �Ethanoic acid is another organic acid.

	 (i)	 �The reduction of ethanoic acid produces ethanol.

	 �What is meant by the term reduction?

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

	 (ii)	 �The molecular formula of ethanol is C2H6O.

	 �Complete the table to calculate the relative molecular mass of ethanol.

number of atoms relative atomic mass

carbon 2 12 2 × 12 = 24

hydrogen

oxygen

� relative molecular mass = ..............................  [2]

� [Total: 11]
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3	 �This question is about halogens.

	 (a)	 �A crystal of iodine was placed at the bottom of a beaker containing the solvent cyclohexane.
	 �After 2 days, a purple colour had spread throughout the cyclohexane.

at the start after 2 hours after 2 days

cyclohexane

crystal of iodine

	 �Explain these observations using the kinetic particle model.

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

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

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

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

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

Question 3 continues on the next page.
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	 (b)	 �The table shows the properties of some halogens.

halogen melting point
in °C

boiling point
in °C

density when
liquid in g / cm3 colour

fluorine –220 –188

chlorine –29 1.56 light green

bromine –7 59 3.12 red-brown

iodine 114 184 3.96 grey-black

	 (i)	 �Complete the table to estimate:
	 ●	 �the density of liquid fluorine
	 ●	 �the melting point of chlorine.
� [2]

	 (ii)	 �Is fluorine lighter or darker in colour than chlorine?
	 �Explain your answer.

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

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

	 (iii)	 �What is the physical state of bromine at 40 °C?
	 �Give a reason for your answer.

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

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

	 (c)	 �Complete the chemical equation for the reaction of aqueous bromine with aqueous 
potassium iodide.

	 ......  +  2KI    I2  +  .....KBr� [2]

� [Total: 10]
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4	 �This question is about organic compounds.

	 (a)	 �Which two statements about members of a homologous series are correct?
	 �Tick two boxes.

	 They have similar chemical properties.

	 They have similar physical properties.

	 They have the same functional group.

	 They have the same relative molecular mass.

	 They have the same number of carbon atoms.
� [2]

	 (b)	 �To which homologous series do methane and ethane belong?

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

	 (c)	 �Methane and ethane are both hydrocarbons.

	 �What is meant by the term hydrocarbon?

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

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

	 (d)	 �Draw the structure of ethane showing all of the atoms and all of the bonds.

� [1]
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	 (e)	 �The hydrocarbon tetradecane, C14H30, can be cracked to form a mixture of alkanes and alkenes.

	 (i)	 �State two conditions needed for cracking.

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

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

	 (ii)	 �Complete the chemical equation for the cracking of tetradecane to form two different 
hydrocarbons.

	 C14H30    C3H6  +  ....................� [1]

	 (f)	 �Ethanol can be manufactured from ethene.

	 �Complete the word equation for this reaction.

	 ethene  +  ..............................     ethanol� [1]

	 (g)	 �Ethene can be polymerised to form poly(ethene).

	 �Complete the sentence about this reaction using words from the list.

addition      condensation      ions      monomers      oxidation      polymers

	� Ethene .............................. combine to form poly(ethene) by .............................. polymerisation.
� [2]

� [Total: 12]
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5	 �This question is about metals.

	 (a)	 �Magnesium is manufactured by the electrolysis of molten magnesium chloride.

unreactive
gas in

unreactive
gas outanode (+)

cathode (–)

molten magnesium

molten magnesium chloride

	 (i)	 �What information in the diagram shows that molten magnesium is less dense than molten 
magnesium chloride?

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

	 (ii)	 �One of the products of this electrolysis is magnesium.

	 �State the name of the other product.

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

	 �An unreactive gas is blown over the surface of the molten magnesium.

	 (iii)	 �Suggest why an unreactive gas and not air is blown over the surface of the molten 
magnesium.

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

	 (iv)	 �Suggest the name of an unreactive gas which could be used.

	 ........................................................................................................................................  [1]
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	 (b)	 �The table shows some properties of four metals.

metal density in
g / cm3

melting point
in °C

relative
strength

relative electrical 
conductivity

aluminium 2.7 660 7 9

cobalt 8.9 1495 21 4

gallium 5.9 30 1 1

nickel 8.9 1455 20 3

	 �Answer these questions using only the information shown in the table.

	 (i)	 �Which metal is most suitable to make the body of an aircraft?
	 �Give a reason for your answer.

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

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

	 (ii)	 �Which metal is most suitable to use for overhead power cables?
	 �Give a reason for your answer.

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

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

	 (iii)	 �Which two metals in the table are transition elements?

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

	 (c)	 �Give two properties of transition elements which are not shown by Group I elements.

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

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

	 (d)	 �Cobalt is added to iron to make steel alloys.

	 (i)	 �What is meant by the term alloy?

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

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

	 (ii)	 �Give one reason why alloys are used instead of pure metals.

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

� [Total: 13]
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6	 �This question is about sulfur and its compounds.

	 (a)	 Natural gas contains hydrocarbons and hydrogen sulfide.

	 (i)	 �Give the name of the hydrocarbon which is present in the greatest concentration in natural 
gas.

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

	 (ii)	 �Hydrogen sulfide is removed from natural gas by reaction with oxygen in the presence of 
a catalyst.

	 �What is the purpose of a catalyst?

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

	 (b)	 (i)	 �Name the acid manufactured from sulfur.

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

	 (ii)	 �When fossil fuels containing sulfur are burned, sulfur dioxide is formed.
	 �Sulfur dioxide contributes to acid rain.

	 �Give one harmful effect of acid rain on buildings.

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

	 (iii)	 �Sulfur dioxide is oxidised by nitrogen dioxide in the atmosphere to form sulfur trioxide.

SO2  +  NO2    SO3  +  NO

	 �How does this equation show that sulfur dioxide is oxidised?

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

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

� [Total: 5]
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7	 �Acids have characteristic chemical properties.

	 (a)	 �Describe the reactions of hydrochloric acid with:
●● calcium oxide
●● magnesium
●● a named indicator of your choice.

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

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

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

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

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

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

	 ...............................................................................................................................................  [5]

	 (b)	 �Acids react with alkalis such as sodium hydroxide.

	 (i)	 �What type of chemical reaction is this?

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

	 (ii)	 �Which one of the following pH values is the pH of an aqueous solution of sodium hydroxide?
	 �Draw a circle around the correct answer.

pH 2                pH 5                pH 7                pH 13
� [1]

	 (iii)	 �A mixture of sodium hydroxide and ammonium sulfate is warmed gently.

	 �State the name of the gas produced.

	 ........................................................................................................................................  [1]
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	 (iv)	 �The melting point of sodium hydroxide is 319 °C.
	 �The boiling point of sodium hydroxide is 1390 °C.

	 �Which one of the following statements about sodium hydroxide is correct?
	 �Tick one box.

	 �Pure sodium hydroxide melts over a range of temperatures.

	 �Impure sodium hydroxide has a sharp melting point.

	 �Pure sodium hydroxide boils between 319 °C and 1390 °C.

	 �Pure sodium hydroxide has a sharp boiling point.
� [1]

	 (v)	 �Sodium hydroxide is used in the manufacture of some medicines.

	 �Why is it important that the ingredients used in medicines are pure?

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

� [Total: 10]
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8	 �This question is about iron and its compounds.

	 (a)	 �A student investigates the rate of reaction of 1 g of iron powder with 25 cm3 of hydrochloric acid 
of concentration 2.0 mol / dm3. The temperature is 20 °C.

	 �What effect do the following have on the initial rate of this reaction?

	 (i)	 �Using hydrochloric acid of concentration 1.2 mol / dm3.
	 �All other conditions are kept the same.

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

	 (ii)	 �Using a piece of iron of mass 1 g.
	 �All other conditions are kept the same.

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

	 (iii)	 �Carrying out the experiment at 25 °C.
	 �All other conditions are kept the same.

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

	 (b)	 �Siderite is an ore of iron.

	 (i)	 �State the name of one other ore of iron.

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

	 (ii)	 �Siderite contains mainly iron(II) carbonate.

	 �Describe how to show that siderite contains a carbonate.

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

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

	 ........................................................................................................................................  [3]
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	 (c)	 �Iron can be extracted from its oxide by reduction with carbon.
	 �The table shows how easy it is to reduce four metal oxides by heating with carbon.

metal oxide ease of reduction with carbon

bismuth(III) oxide only reduced above 250 °C

iron(III) oxide only reduced above 650 °C

tin(II) oxide only reduced above 500 °C

titanium(IV) oxide not reduced at 700 °C

	 �Use this information to put the metals in order of their reactivity. Put the least reactive metal 
first.

least reactive most reactive

� [2]

� [Total: 9]
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