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SECTION A

Answer ALL the questions in this section.

Write your answers in the spaces provided.

There is useful data on the front cover and a Periodic Table is printed on the back of 
this question paper.

1. For each of the following gas preparations:

 • give the names or formulae of suitable reactants
 • give the drying agent needed
 • state how a gas jar full of the dry gas would be collected.

 (a) Carbon dioxide

  Reactants  .......................................................................................................................

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

  Drying agent ..................................................................................................................

  Method of collection .....................................................................................................
      (3)

 (b) Ammonia

  Reactants  .......................................................................................................................

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

  Drying agent  .................................................................................................................

  Method of collection .....................................................................................................
(3)

 (c) Chlorine

  Reactants  .......................................................................................................................

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

  Drying agent  .................................................................................................................

  Method of collection .....................................................................................................
(4) Q1

(Total 10 marks)
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Q2

(Total 10 marks)

2.  (a) (i) What is an ionic bond?

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

    ................................................................................................................................
(2)

  (ii) What is a covalent bond?

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

    ................................................................................................................................
 (2)

 (b) (i) The diagram below represents a layer in a crystal of sodium chloride.  Write the 
formulae of the ions in the circles.

(2)

  (ii) The diagram below represents the outer shells of the atoms in a molecule of 
nitrogen(III) chloride, NCl3.  Complete the dot and cross diagram to show the 
electron arrangement.

(2)

 (c) Explain why covalent compounds such as NCl3 have low boiling points.

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

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

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

   .......................................................................................................................................
(2)

Cl N Cl

Cl
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3. This question is about methods of separation.

 (a) State how oxygen is obtained from air on an industrial scale.

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

   .......................................................................................................................................
(2)

 (b) Copper can be obtained from a mixture of copper and magnesium by using dilute
sulphuric acid.

  (i) What is the function of the sulphuric acid?

    ................................................................................................................................
(1)

  (ii) Write the equation for the reaction that takes place.

    ................................................................................................................................
(1)

  (iii) How would you separate copper from the reaction mixture? 

    ................................................................................................................................
(1)

 (c) A student used chromatography to investigate the dyes in a food colouring.  A series 
of dyes and an extract of the food colouring were spotted on the paper at the points 
marked X.  Ethanol was used as the solvent to carry the dyes up the paper.  The 
chromatogram below shows the results. 

Solvent front

Mali 
Blue

Chad 
Yellow

Niger 
Red

Sudan 
Orange

Food 
colouring

X X X X X

O O

O O

O

O O
6

3

0
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  (i) State which dye is the most soluble in ethanol.  

    ................................................................................................................................
(1)

  (ii) State which dye is not present in the food colouring.

    ................................................................................................................................
(1)

  (iii) The Rf value of a dye is calculated by using the formula:

   Calculate the Rf value for Chad Yellow.

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

    ................................................................................................................................
(2)

  (iv) A green dye was thought to consist of Mali Blue and Chad Yellow.  A spot of the 
dye was placed in the centre of a piece of circular filter paper and ethanol was 
dropped on it so that the dyes spread out.  Draw the final appearance of the filter 
paper if Mali Blue and Chad Yellow were present and label the lines to identify 
the components of the dye.

(1)

green dye

Q3

(Total 10 marks)

R value distance travelled by dye
distance travelled by solf =

vvent front
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 4. (a) Alkenes can be produced by breaking down long-chain hydrocarbons into smaller 
molecules.

  (i) State what is meant by a long-chain hydrocarbon.

   Long-chain  .............................................................................................................

   Hydrocarbon  ..........................................................................................................
(2)

  (ii) Name the process used to break down the hydrocarbons and give one essential 
condition.

   Process  ...................................................................................................................

   Condition  ...............................................................................................................
(2)

  (iii) Complete the equation to show how 1 mole of the alkane C13H28 could break 
down into 1 mole of ethene, 1 mole of propene and one other product.

C13H28    →    .....................   +    .....................    +    .....................

(2)

 (b) Ethanol is made on an industrial scale by heating ethene with steam.

  (i) Give two other conditions for the reaction.

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

   2  .............................................................................................................................
(2)

  (ii) Write an equation for the reaction.

    ................................................................................................................................
(1)

  (iii) Give one advantage of this method of producing ethanol compared with the 
fermentation method.

    ................................................................................................................................
(1) Q4

(Total 10 marks)
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5. An organic acid, HX, reacts with sodium hydroxide solution according to the equation

HX   +   NaOH   →   NaX   +   H2O

 (a) A solution of the acid was titrated against sodium hydroxide solution, using 
phenolphthalein indicator.  

    (i) Name the piece of apparatus used to add the sodium hydroxide solution to the 
acid.

    ................................................................................................................................
(1)

  (ii) State the colour of the solution at the end-point.

    ................................................................................................................................
(1)

  (iii) Give two precautions that should be taken during the titration in order to obtain 
an accurate end-point.

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

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

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

    ................................................................................................................................
(2)
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Q5

(Total 10 marks)

 (b) In the titration, a solution containing 1.50 g of the organic acid HX was 
exactly neutralised by 24.60 cm3 of sodium hydroxide solution of concentration 
0.500 mol dm–3.

  (i) Calculate the number of moles of NaOH in 24.60 cm3 of solution.

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

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

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

    ................................................................................................................................
(2)

  (ii) State the number of moles of HX in 1.50 g. 

    ................................................................................................................................
(1)

  (iii) Hence calculate the relative molecular mass of HX.

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

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

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

    ................................................................................................................................
(2)

 (c) State why a titration should always be repeated.

   .......................................................................................................................................
(1)

TOTAL FOR SECTION A: 50 MARKS
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SECTION B

Answer TWO questions in this section.  If you change your mind, put a line through the
box ( ) and then indicate your new question with a cross ( ).

Where appropriate, give equations and diagrams to clarify your answers.

Write your answers in the spaces provided.

If you answer Question 6, put a cross in this box     .

6. Hydrogen peroxide decomposes in the presence of manganese(IV) oxide catalyst to form 
water and oxygen.

2H2O2(aq)    →    2H2O(l)    +    O2(g)

 (a) (i) What is a catalyst?

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

    ................................................................................................................................
(2)

  (ii) Give a test for oxygen.

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

    ................................................................................................................................
 (1)

 (b) Two experiments were performed to investigate the effect of a change in concentration 
on the rate of decomposition of hydrogen peroxide at room temperature.  The catalyst 
had a mass of 1g and was in the form of small pellets.

  The results obtained are given in the table below.

Time / s 0 20 40 60 80 100 120 140

Experiment 1
4 cm3 H2O2 + 46 cm3 H2O

Volume of oxygen produced / cm3 0 20 34 44 52 58 60 60

Experiment 2
6 cm3 H2O2 + 44 cm3 H2O

Volume of oxygen produced / cm3 0 43 60 72 81 87 90 90
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  (i) Draw a labelled diagram to show how these experiments could be carried out. 

(2)

  (ii) On the grid opposite, choose a suitable scale for the vertical axis and draw graphs 
for Experiments 1 and 2.

(5)

  (iii) Use the graph to determine the time when the reaction in Experiment 1 was half 
complete.

    ................................................................................................................................
(1)



11
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 (c) State how the graphs support the following statements and explain each in terms of 
the kinetic theory.

  (i) The rate of a reaction decreases with time. 

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

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

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

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

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

    ................................................................................................................................
(3)

  (ii) An increase in concentration increases the rate of decomposition of hydrogen  
peroxide.

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

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

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

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

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

    ................................................................................................................................
(3)
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 (d) Two further experiments were carried out.

  In Experiment 3, a mixture of 2 cm3 of hydrogen peroxide and 48 cm3 of water was 
added to 1g of catalyst in the form of small pellets.

  In Experiment 4, a mixture of 6 cm3 of hydrogen peroxide and 44 cm3 of water was 
added to 1g of powdered catalyst. 

  Sketch on the grid, using the same axes as before, two curves to show the progress of 
the reaction in both Experiment 3 and Experiment 4.  Label each curve accordingly.

(4)

 (e) Use the equation given at the start of this question to calculate the mass of
hydrogen peroxide that would produce 60 cm3 of oxygen gas at room temperature and 
normal atmospheric pressure.

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

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

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

   .......................................................................................................................................
(4) Q6

(Total 25 marks)
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If you answer Question 7, put a cross in this box     .

7. (a) Starting from sulphur, describe how sulphuric acid is manufactured via the Contact 
Process.  Give essential conditions and write equations for the chemical reactions that 
occur.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(10)
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 (b) When aqueous sulphuric acid is electrolysed, the products are hydrogen and oxygen.  
State the ions present in the acid solution and explain how the products are formed.   
Write equations for the reactions occurring at the electrodes.

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

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(6)

 (c) (i) Describe how a pure sample of hydrated zinc sulphate crystals can be obtained 
starting from dilute sulphuric acid and zinc oxide.  Write an equation for the 
reaction.  (Diagrams are not required.)

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(5)
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  (ii) When 5.74 g of hydrated zinc sulphate, ZnSO4 .xH2O, is heated, 3.22 g of 
anhydrous zinc sulphate is formed.  Use these figures to find the value of x.

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

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

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

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

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

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

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

    ................................................................................................................................
(4) Q7

(Total 25 marks)
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TURN OVER FOR QUESTION 8
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If you answer Question 8, put a cross in this box     .

8. (a) A group in the Periodic Table is sometimes described as ‘a family of elements’.   
Discuss how this description applies to Group 1 (Li to K) and Group 7 (Cl to I) by 
considering:

  • the number of electrons in the outer shell
  • the loss or gain of electrons to form a stable electronic configuration
  • the appearance of the elements as each group is descended
  • the change in reactivity as each group is descended in terms of electron 

configurations and the ability to lose or gain electrons.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(15)

QUESTION 8 CONTINUES ON THE NEXT PAGE
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 (b) ‘In the Periodic Table, metals in the same period become less reactive from left to 
right’.

  Support this statement by describing three contrasting observations made during the 
reactions of potassium and calcium with water.   Write equations for the reactions that 
occur.

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

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

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(7)

 (c) Explain why the elements in Group 0 are inert.  Give one use for argon that depends 
on this inertness.

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

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

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

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

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

   .......................................................................................................................................
(3) Q8

(Total 25 marks)
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If you answer Question 9, put a cross in this box     .

9. (a) (i) What is allotropy?

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

    ................................................................................................................................
(2)

  (ii) State two ways in which the structures of diamond and graphite are similar.

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

   2  .............................................................................................................................
(2)

  (iii) State one way in which the structures of diamond and graphite are different.

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

    ................................................................................................................................
(2)

  (iv) Explain why diamond is very hard whereas graphite is soft.  (Diagrams are not 
required.)

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

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

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

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

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

    ................................................................................................................................
(4)
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 (b) (i) When burnt in air, carbon can form two gaseous products.  Identify these 
products and state the conditions under which each forms.  Write an equation for 
the formation of each gas.

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

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

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

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

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

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

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

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

    ................................................................................................................................
(6)

  (ii) Give a test that would distinguish between the gases.

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

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

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

    ................................................................................................................................
(2)

  (iii) One of the gases can act as reducing agent at high temperatures.  Describe 
what you would see if this gas is passed over heated copper(II) oxide.  Write an 
equation for the reaction.

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

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

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

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

    ................................................................................................................................
(3)
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 (c) When sodium carbonate solution is added to magnesium chloride solution, the 
reaction that occurs is represented by the equation:

Na2CO3(aq)   +   MgCl2(aq)   →   2NaCl(aq)   +   MgCO3(s)

  Calculate the mass of sodium carbonate needed to make exactly 3.36 g of magnesium 
carbonate.

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

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

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

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

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

   .......................................................................................................................................
(4) 

TOTAL FOR SECTION B: 50 MARKS

TOTAL FOR PAPER: 100 MARKS

END

Q9

(Total 25 marks)
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