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1 (a) What is meant by the term atomic number?

  Atomic number is

    [2]

 (b) Write the electronic configuration for a sulfur atom and a potassium ion.

  sulfur atom:

  potassium ion: [2]

 (c) Naturally occurring lithium consists of two stable isotopes, 6Li and 7Li.

  (i) Use the information in the table below to calculate the relative atomic mass 
of lithium to two decimal places.

   Show your working out.

Mass
number

Relative
abundance

6 7.59%

7 92.41%

     [2]

  (ii) How many electrons does an atom of 7Li have?

      [1]
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2 Sodium sulfate is a soluble salt.

 (a) What colour would you expect solid sodium sulfate to be?

     [1]

 The diagrams A, B, C, D and E below show apparatus used to separate mixtures.

D E

A B C
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 (b) Which diagram A, B, C, D or E shows the apparatus most suitable for:

  Obtaining pure water from an aqueous solution of sodium sulfate?

  Obtaining solid sodium sulfate from an aqueous solution of sodium sulfate?

     [2]

 (c) A student separated a colourless liquid from a salt solution and thought it could 
be water. 

  (i) Describe the chemical test for water.

     [2]

  (ii) Explain how the student could find out if the liquid was pure water.

     [2]
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3 (a) The structure of a molecule of propane is shown below.
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  How many covalent bonds are there in a molecule of propane?

     [1]

 (b) (i) Draw a dot and cross diagram of a molecule of carbon dioxide, CO2, 
showing outer shell electrons only.

     [3]

  (ii) What is meant by the term single covalent bond?

     [1]
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 (c) Magnesium reacts with iodine to form the ionic compound magnesium iodide.
  Electrons are transferred from magnesium to iodine.

  (i) Write a balanced symbol equation for the formation of magnesium iodide 
from magnesium and iodine.

     [2]

  (ii) How many electrons are transferred from each magnesium atom?

     [1]

  (iii) Write the formula of the anion formed.

     [1]

  (iv) Complete the sentence below about ionic bonding.

   Ionic bonding involves the attraction between

     [1]
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4 (a) Chemical reactions may be described using word equations and balanced 
symbol equations.  

  The balanced symbol equation for a chemical reaction is given below with state 
symbols.

Na2CO3(s)  +  2HCl(aq)    2NaCl(aq)  +  H2O(l)  +  CO2(g)

  (i) How many products are in the equation for this chemical reaction?

     [1]

  (ii) Write a word equation for this chemical reaction.

+                +        +

     [2]

 (b) Half equations are used to show processes involving loss or gain of electrons.

  (i) Write a half equation for the formation of an aluminium atom from an 
aluminium ion.

     [2]

  (ii) Write a half equation for the formation of chloride ions from a chlorine 
molecule.

     [2]
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5 Ethanoic acid is a weak acid found in vinegar. It can react with both alkalis and 
carbonates.

 (a) What is the formula of the ion which is present in all alkalis?

    [1]

 (b) Explain fully, in terms of particles, why ethanoic acid is described both as weak 
and as an acid.

    [2]

 (c) A solution of ethanoic acid can be neutralised by adding potassium hydroxide 
solution.

  Write an ionic equation, with state symbols, for the neutralisation reaction.

    [3]

 (d) A colourless solution of ethanoic acid reacts with copper(II) carbonate powder.

  State three observations which you would expect to see during this reaction.

  1.

  2.

  3.   [3]
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6 (a) The element potassium reacts with water. During the reaction heat is given out.

  (i) State three other observations which would be made during this reaction.

   1. 

   2. 

   3.  [3]

  (ii) Write a balanced symbol equation for the reaction between potassium and 
water.

     [3]

 (b) The diagram below shows how a test for chlorine gas may be carried out in the 
laboratory.

bung

test tube containing 
chlorine gas

test paper

  Describe the test paper used in the test for chlorine and what would be 
observed.

  Description of test paper used: 

  Observations made during the test for chlorine:

    [3]
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 (c) Chlorine reacts with potassium iodide solution.

  (i) State the colour change observed in the solution when chlorine gas is 
bubbled through potassium iodide solution.

   from  to  [2]

  (ii) Explain why the Group 7 elements have similar chemical properties.

     [2]
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7 (a) The relative formula mass of calcium oxide, CaO, is 56. 
  Calculate, to two decimal places, the percentage by mass of oxygen in calcium 

oxide.

   %   [2]

 (b) Aluminium burns in oxygen to produce aluminium oxide as shown below:

4Al   +   3O2      2Al2O3

  (i) Calculate the theoretical yield of aluminium oxide that can be produced from 
10.8 g of aluminium.

   (Relative atomic masses: O = 16, Al = 27; relative formula mass: Al2O3 = 102)

   Show your working out.

   g   [3]

  (ii) In an experiment 17.2 g of aluminium oxide were produced from 10.8 g of 
aluminium.

   Calculate, to one decimal place, the percentage yield.

   Show your working out.

   %   [2]
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 (c) The main chemical reaction in the extraction of iron from iron ore is shown in the 
balanced symbol equation below:

Fe2O3   +   3CO      2Fe   +   3CO2

  (i) How many moles of iron can be produced from one mole of iron(lll) oxide 
and one mole of carbon monoxide?

   [1]

  (ii) Calculate the minimum mass of iron(lll) oxide, in grams, needed to make 
840 g of iron.

   (Relative atomic mass: Fe = 56; relative formula mass: Fe2O3 = 160)

   Show your working out.
 

    g  [3]
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8 The diagram below shows the structure and bonding in a metal.

Cu2+ Cu2+ Cu2+ Cu2+ Cu2+ Cu2+

Cu2+ Cu2+ Cu2+ Cu2+ Cu2+ Cu2+

Cu2+ Cu2+ Cu2+ Cu2+ Cu2+ Cu2+

e– e– e– e– e– e–

e– e– e–

e– e– e– e– e–
e– e–e–

 Use your knowledge and understanding of metallic bonding and structure along with 
the information provided in the diagram to:

 • describe what this diagram shows 
 • explain why metals are good conductors of electricity
 • explain why metals generally have high melting points
 • explain why metals are malleable and ductile.

 In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

 Description of what this diagram shows: 

 Explanation of why metals are good conductors of electricity:
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 Explanation of why metals generally have high melting points:

 Explanation of why metals are malleable and ductile:

    [6]

THIS IS THE END OF THE QUESTION PAPER
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