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SECTION A

1. (a) Complete the table of information about the three types of particle found in an atom.

Name of particle Relative mass Relative charge

electron –1  

neutron 1

proton

(4)

 (b) An atom of chlorine can be represented by the symbol

35

17
Cl

  (i) Explain the meaning of the term mass number.  State the mass number of this 

chlorine atom.

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

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

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

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

(2)

  (ii) How many neutrons are in this atom of chlorine?

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

(1)

 (c) There are two types of boron atoms.  Some contain 5 protons and 5 neutrons while 

others contain 6 neutrons.

  (i) How many protons do the second type of boron atoms contain?

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

(1)

  (ii) What name is given to atoms of the same element with different numbers of 

neutrons?

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

(1) Q1

(Total 9 marks)
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2. Propanone and water are both covalently bonded compounds.  The table shows their 

boiling points.

Compound Boiling point (°C)

propanone 56

water 100

 (a) Propanone can be obtained from a mixture of propanone and water using the apparatus 

shown.

  (i) Why can propanone and water be separated by this method?

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

(1)

  (ii) Outline how a sample of pure propanone can be obtained from the mixture.

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

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

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

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

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

(3)

water in

fractionating

column filled 

with glass 

beads

HEAT

round-bottom

flask

condenser

water out

thermometer
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 (b) Propanone and water both have simple molecular structures.  They have low boiling 

points.  Place a cross ( ) in one box from each column of statements to explain why 

they have low boiling points.

(2) Q2

(Total 6 marks)

the covalent bonds between

their atoms are strong

the covalent bonds between

their atoms are weak

the attractive forces between

their molecules are strong

the attractive forces between

their molecules are weak

these require a lot of

energy to be overcome

these require little energy

to be overcome

these get weaker as

the temperature increases

AND
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3. This question is about chlorine and other elements in Group 7 of the Periodic Table.

 (a) Complete the table to show the colours and states of some elements in Group 7.

Name of element Colour State at room temperature

chlorine green gas

bromine brown

iodine solid

(2)

 (b) The diagram shows the electrolysis of an aqueous solution of a compound.

  The electrolysis produces chlorine and another gas.

  (i) Add a label to the diagram to show the chlorine gas.

(1)

  (ii) Identify the other gas produced during the electrolysis.

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

(1)

  (iii) What is the electrolyte used in the industrial production of chlorine?

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

(1)

electrolyte

–+
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 (c) When chlorine gas is bubbled into colourless sodium bromide solution a reaction 

takes place.  The solution becomes brown.

  Write a word equation for the reaction which takes place.

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

(2) Q3

(Total 7 marks)
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4. The table shows the structures of some organic compounds.

H C C H

H

H H

H

A

H C C C C H

H H

H H

H

H

H

H

B

C=C

H

H

C

H

H H

H

C

H C C H

H

Br Br

H

D

H C C C H

H C H

H H H

H H

H

E

C=C

H

H

H

H

F

 (a) Explain why compound C is not a saturated hydrocarbon.

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

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

(1)

 (b) Explain why compound D is not a hydrocarbon.

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

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

(1)

 (c) Give the letters of two compounds that are isomers of each other.

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

(1)
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 (d) Give the letters of two compounds that are members of the same homologous series 

but have different molecular formulae.

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

(1)

 (e) Name and give the general formula of the homologous series to which compound E

belongs.

  Name of homologous series  .........................................................................................

  General formula  ............................................................................................................

(2)

 (f) What colour change is seen when bromine water is added to compound F?

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

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

(2)

TOTAL FOR SECTION A: 30 MARKS

Turn over

Q4

(Total 8 marks)
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SECTION B

5. Lithium and sodium are metals in Group 1 of the Periodic Table.  They react in a similar 

way with water, producing hydrogen gas and an alkaline solution.

 (a) A student added a piece of lithium to a trough of water.  A piece of platinum wire is 

dipped into the solution formed and then held in a hot Bunsen flame.

  (i) What colour does the flame become?

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

(1)

  (ii) What is the formula of the ion responsible for this colour?

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

(1)

 (b) State the colour of methyl orange in the alkaline solution formed in (a) and give the 

formula of the ion which causes the solution to be alkaline.

  Colour of methyl orange ...............................................................................................

  Formula of ion  ..............................................................................................................

(2)

 (c) A piece of sodium is added to another trough of water.

  (i) Give two observations, other than the sodium floating, that you could make 

during the reaction.

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

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

(2)

  (ii) Write a chemical equation for the reaction.

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

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

(2)



Leave

blank

11

Turn over*N34949A01120*

 (d) Rubidium is another Group 1 metal.  A piece of rubidium is added to a different 

trough of water.

  (i) Predict one observation that would be different using rubidium instead of 

sodium.

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

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

(1)

  (ii) Predict a possible pH value for the solution formed in the reaction between 

rubidium and water.

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

(1) Q5

(Total 10 marks)
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6. A sample of solid ammonium chloride is placed in a tube fitted with a piston.

 The tube is heated in an oven to a constant temperature.

 The diagram shows the apparatus used.

 Before heating After heating

 (a) The reaction inside the tube can be represented by the equation:

NH4Cl(s) NH3(g) + HCl(g)

  The value of H for the forward reaction is positive.

  (i) State the name of:

   NH3(g)  ...................................................................................................................

   HCl(g)  ....................................................................................................................

(2)

  (ii) What does the  symbol indicate about the reaction?

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

(1)

  (iii) What does the positive value of H indicate about the forward reaction?

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

(1)

 (b) Describe the appearance of:

  NH4Cl(s) ........................................................................................................................

  the mixture of NH3(g) and HCl(g) ................................................................................

(2)

NH3(g) + HCl(g)

NH4Cl(s)

piston
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 (c) After leaving the tube in the oven at a constant temperature a dynamic equilibrium is 

established inside the tube.

  Explain what is meant by the term dynamic equilibrium.

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

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

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

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

(2)

 (d) The temperature of the oven is increased by 30 °C and the tube is left at this 

temperature until a new dynamic equilibrium is established inside the tube.   Predict 

what effect, if any, this temperature increase has on:

  the speed of the forward reaction  .................................................................................

  the speed of the reverse reaction  ..................................................................................

  the amount of NH4Cl(s) at equilibrium  ........................................................................

(3)

 (e) The piston is pushed about halfway down the tube, without altering the temperature.  

This causes the concentrations of the gases inside the tube to increase.

  State and explain, in terms of the particle collision theory, how this change affects the 

rate of the reaction between NH3(g) and HCl(g).

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

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

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

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

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

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

(3) Q6

(Total 14 marks)
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7. Iron is extracted from iron ore in a blast furnace using three raw materials, J, K and L.

J is a black solid, K is a white solid composed mostly of calcium carbonate, and L is a 

colourless mixture of gases.

 (a) Give the names of these raw materials.

J  ....................................................................................................................................

K  ...................................................................................................................................

L  ....................................................................................................................................

(3)

 (b) The chemical equations for three reactions that occur in the blast furnace are:

I   C + O2  CO2

II   C + CO2  2CO

III   CaCO3  CaO + CO2

  (i) Explain why reaction I is important in the blast furnace.

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

(1)

  (ii) State the function of the product of reaction II.

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

(1)

  (iii) The function of the CaO formed in reaction III is to remove impurities in the iron 

ore.  Write a chemical equation to show the reaction that occurs.

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

(2)

 (c) Two molten substances, M and iron, collect at the bottom of the blast furnace.

  Give the name of M and suggest why it floats on top of the molten iron.

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

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

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

(2)
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 (d) Iron has many uses.

  Suggest one property of iron, different in each case, that makes it suitable for:

making railway lines .....................................................................................................

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

  using in the Haber process  ...........................................................................................

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

(2)

 (e) One problem with using iron to make objects is rusting.

  Galvanising is a method of preventing rusting that involves coating iron with zinc.

  (i) Give the chemical name of rust.

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

(1)

  (ii) Explain how zinc is able to prevent iron from rusting even when the coating is 

scratched.

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

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

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

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

(2) Q7

(Total 14 marks)
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8. (a) An oxide of copper contains 88.8% by mass of copper.

  Calculate the empirical formula of this oxide.

(3)

 (b) The following sequence shows two reactions of copper(II) compounds.

NaOH(aq) NH3(aq)
CuCl2(aq)  Cu(OH)2(s)  [Cu(H2O)2(NH3)4]

2+(aq)

P Q R

  (i) State the colour of Q.

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

(1)

  (ii) State two observations you would make when Q is converted into R.

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

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

(2)

  (iii) What type of cation is R?

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

(1)
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 (c) A solution contains NH4
+, Cu2+ and SO4

2– ions.

  (i) Describe how you could test for the presence of NH4
+ ions in this solution.     

Give the result of this test.

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

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

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

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

(4)

  (ii) Describe a test, and its result, to show that the solution contains SO4
2– ions.

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

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

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

(3) Q8

(Total 14 marks)
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9. A student wanted to make some crystals of sodium nitrate.

 She did a titration to find the volumes of sodium hydroxide solution and dilute nitric acid 

needed to react together completely.

 She placed a 25.0 cm3 sample of the nitric acid solution in a conical flask and titrated it with 

sodium hydroxide solution, using phenolphthalein as an indicator.  The phenolphthalein 

changed colour after she added a total of 20.00 cm3 of the sodium hydroxide solution.

 The equation for the reaction is:

NaOH(aq) + HNO3(aq)  NaNO3(aq) + H2O(l)

 (a) State the colour change of the phenolphthalein.

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

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

(2)

 (b) In this titration the amount of sodium hydroxide used was 0.020 mol.

  (i) Calculate the relative formula mass of sodium nitrate.

(1)

  (ii) Calculate the mass of sodium nitrate formed in the titration.

(2)



Leave

blank

19

*N34949A01920*

 (c) A solution of sodium nitrate was formed by neutralising some dilute nitric acid with 

aqueous sodium hydroxide.

  Outline how you could obtain a dry sample of sodium nitrate crystals from the 

solution formed.

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

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

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

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

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

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

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

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

(3)

TOTAL FOR SECTION B: 60 MARKS

TOTAL FOR PAPER: 90 MARKS

END

Q9

(Total 8 marks)
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