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Section A (Total 50 marks) 
 

Answer all the questions in the spaces provided. 
 

 
 
A1 Name the method of separation used in each of the following processes. [4] 

 

 Process Method of separation 

(a) To obtain iodine from a mixture of 
iodine and sodium chloride. 

 
 
 
 

(b) To obtain petrol from a mixture of 
water and petrol. 

 
 
 
 

(c) To obtain the salt formed when 
hydrochloric acid reacts with sodium 
hydroxide. 

 
 
 
 

(d) To obtain butane from crude oil.  
 
 
 

(e) To obtain the product formed when 
carbon dioxide is bubbled into 
calcium hydroxide. 

 
 
 
 

 
[Total:4] 
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A2 The table shows some information about substances A to D. 

substance melting 
point/ °C 

boiling 
point/ °C 

Does it conduct 
electricity when it 

is a solid? 

Does it conduct 
electricity when 

molten? 

A -7 59 no no 

B 1251 1970 no yes 

C 1240 2100 yes yes 

D 1650 2230 no no 

 

 (a) Use only the letters A, B, C or D to answer the following questions. 

  (i) Which substance is most likely to be a metal?    

   ……………………………………………………………………… [1] 

 

(ii) Which substance is a reddish brown liquid at room temperature 

and which could be used to test if an organic compound is 

saturated?         

   ………………………………………………………………………..[1] 

 

  (iii) Which substance is most likely to be sand?    

   ………………………………………………………………………..[1] 

 

 

 (b) (i) What type of bonding is present in substance B?   

   ………………………………………………………………………..[1] 

  (ii) Explain your answer.       

   …………………………………………………………………………... 

   ………………………………………………………………………...... 

   ………………………………………………………………………..[2] 

 

                                                                                                [total:6]  
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A3 (a) Complete the following table about the preparation of soluble salts. 

Give the chemical formulae of all reagents and salts which are to be 

used in the preparation of the salts.                 

 

method 
number 

type of 
method 

reagent 1 reagent 2 soluble salt 
formed 

1 Reacting an 
acid with a 
metal 

 
 
 
 

sulfuric acid, 
H2SO4 

 

2 Reacting an 
acid with an 
insoluble base 

 
 
 
 
 

 copper(II) sulfate, 
CuSO4 

3 Reacting an 
acid with an 
insoluble 
carbonate 

Magnesium 
carbonate, 
MgCO3 

 

 

  

4  
 
 
 
 
 

  sodium chloride, 
NaCl 

                                           
[5] 

 
(b) Write a balanced ionic equation for any one of the above reactions. 

 
 
 

[1] 
 

(c) Explain why copper(II) sulfate and sodium chloride cannot be prepared 
using method 1.         

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

[total:8] 
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A4 When sodium is burned in air, a mixture of sodium oxide, Na2O, and sodium 

peroxide, Na2O2, is formed.  The mixture reacts with water according to the 

following equations.   

  Na2O  +  H2O            2 NaOH 
 
  Na2O2  + H2O            2 NaOH +  H2O2 
 

The following information will allow you to calculate the relative amounts of 
the two oxides produced when sodium is burned. 

 
The mixture obtained by burning a sample of sodium was dissolved in  
distilled water and made up to 100 cm3 to give solution H.   

 
(a) A 25.0 cm3 portion of solution H was titrated with 0.100 mol/dm3 

hydrochloric acid with methyl orange as the indicator.   
   22.5 cm3 of the acid was required to reach the end point. 

 
   Calculate the total amount in moles of NaOH in 100 cm3 of solution H.

            
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
 
(b) The H2O2 content of solution H was found by titration of another 25.0 

cm3 portion with 0.0200 mol/dm3 KMnO4.   
  

The following reaction occurs. 
 
  2MnO4

‾  +  5H2O2  + 6H+            2Mn2+  +  5O2  +  8H2O          
 
  10.0 cm3 of KMnO4 solution was required to reach the end point. 
 
 

(i) How was the end point determined in the two different titrations?
            

 ………………………………………………………………………….. 
 
 ………………………………………………………………………….. 
 
 ……………………………………………………………………….[2] 
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(ii) Calculate the amount in moles of the H2O2 in 100 cm3 of solution 
H.          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
 

(c) Hence, calculate the amount in moles of Na2O and Na2O2 formed 
during the burning of the sodium sample.      

 
 
 
 
 
 
 
 
 
 
 
        

  
 
 
 

[2] 
 

(d) Complete the table below to suggest the oxidation states of the oxygen 
in each oxide.        

   

oxide oxidation state of 
oxygen 

sodium oxide, 
Na2O 

 

sodium peroxide, 
Na2O2 

 

[2] 
[total:10]  
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A5 A toilet cleaner contains the acid salt, sodium dihydrogen phosphate, 

NaH2PO4. 

 Sodium dihydrogen phosphate can be made by reacting sodium hydroxide 

with phosphoric acid. 

  NaOH (aq)  +  H3PO4 (aq)  →  NaH2PO4 (aq) + H2O (l) 

 

 Sodium dihydrogen phosphate reacts with sodium hydroxide to form sodium 

hydrogen phosphate. 

  NaOH (aq)  +  NaH2PO4 (aq)  →  NaHPO4 (aq) + H2O (l) 

 

(a) Explain why sodium dihydrogen phosphate is both an ‘acid’ and a ‘salt’.
            

  …………………………………………………………………………………... 

  …………………………………………………………………………………... 

  …………………………………………………………………………………... 

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

 (b) (i) Write an ionic equation for the reaction between sodium  

  hydroxide and phosphoric acid.      

 

 

[1] 

  (ii) Suggest the name and formula of the other salt formed from  

  sodium hydroxide and phosphoric acid.     

   …………………………………………………………………………... 

   ………………………………………………………………………[2] 
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 (c) The table shows information about other acidic compounds. 

name pH of a 0.5 mol/dm3 solution        
      Increasing 
         acid 
        strength 

sodium dihydrogen 
phosphate 

4.5 

ethanedioic acid 3.0 

sulfuric acid 1.0 

 

(i) Explain why sulfuric acid behaves as a strong acid but 

ethanedioic acid behaves as a weak acid.    

  …………………………………………………………………………………... 

  …………………………………………………………………………………... 

  …………………………………………………………………………………... 

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

  (ii) Both sulfuric and ethanedioic acids are dibasic.  Describe an 

  experiment, other than measuring pH, that you could carry out to

  show that sulfuric acid is a strong acid but ethanedioic acid is a 

  weak acid.         

   State what measurements you would make and what results you 

  would  expect.        

   …………………………………………………………………............ 
  
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
    
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………..[3] 
                                                                                                                [total:10] 
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A6 State if the statements below are true (T) or false (F) in the brackets provided. 

 If it is false, make the necessary corrections.      
 
 
 (a) The melting points of the elements increases down Group I. [        ] 
 
  ………………………………………………………………………………….. 
 
 (b) The compounds of Group I elements are all ionic.  [        ] 
  
  …………………………………………………………………………………. 
 
 (c) Bromine displaces iodine from aqueous potassium iodide. [        ] 
 
  …………………………………………………………………………………. 
 
 (d) The density of the elements increases down Group VII. [        ] 
  
  …………………………………………………………………………………. 
 

(e) When moving across a period from left to right, the oxide changes from 
acidic to basic.       [        ] 
  

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

[total:3] 
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A7 Ethanol was dehydrated by passing the vapour over strongly heated broken 
china (porcelain chips).  The diagram shows the apparatus that was used. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The gas collected was tested.  The results are shown in the table. 
 
  

Test  Result/Observation 

Lighted splint Burns with a slightly smoky flame. 

 

Bromine water   

 
(a) Write down the name of the gas collected and draw its structure below.
  

 
 
 
 
 
 
 
 
   
  Name of gas: …………………………………………………………… 

[2] 
 

(b) The test for bromine water has been left blank.  State what will be 
observed by completing the table.       [1] 

 
(c) Write a balanced chemical equation for the reaction taking place at the 

broken china.         
 
 
 

[1] 
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(d) Ethyl methanoate is an ester which can be formed from ethanol.   
 
(i) Write down the name and draw the structural formula of the 

other substance which reacts with ethanol to form ethyl 
methanoate.        
  

 
 
 
 
 
 
 
 
   
 

 Name of substance:  ………………………………………………… 
 

[2] 
 
(ii) Draw the structure of the ester.     

     
 
 
 
 
 
 
 
 
 

[1] 
 

(iii) Another substance is produced in this reaction. By giving the 
name of this  substance, explain what type reaction is taking 
place.         
  

   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ………………………………………………………………………….. 
 
   ……………………………………………………………………….[1] 
 
  (iv) Give one use for esters.       
 
   ………………………………………………………………………….. 
 
   ……………………………………………………………………….[1] 
 

[total: 9] 
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END OF SECTION A 
Section B (Total 30 marks) 

Answer all three questions in this section. 
 

B8 This information comes from a website about salt.  
 

      

Salt is mostly sodium chloride, the ionic compound with the formula NaCl, 

representing equal proportions of sodium and chloride ions. Sea salt and freshly 

mined salt (much of which is sea salt from prehistoric seas) also contain small 

amounts of trace elements (which in these small amounts are generally good for 

plant and animal health). Mined salt is often refined in the production of table salt; it 

is dissolved in water to form brine, purified via precipitation of other minerals out of 

solution, and re-evaporated. Salt crystals are translucent and cubic in shape; they 

normally appear white but impurities may give them a blue or purple tinge. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A single salt crystal consists of a vast ionic lattice of sodium and chloride ions.  The 
lattice structure means that salt crystals are very hard with regular shapes and do 
not conduct electricity. 
 

A major application of salt is de-icing of roadways in sub-freezing weather. In some 
countries, winter temperatures fall below 0 °C. This causes accidents because 
vehicles slide on the slippery surface. De-icers are mixtures of chemical compounds 
that are spread on the roads to melt the ice. The minimum freezing point of a water-
salt mixture is −21.12 °C (−6.02 °F) for 23.31 wt% (percentage by weight) of salt. 
 

Another very important use of salt is to provide the huge amounts of chlorine that are 

used every day.  Chlorine is made industrially by electrolysis of concentrated 

aqueous sodium chloride.  This produces chlorine as an element. 

 

 



13 
 

(a) The website uses the words element and compound. Explain what 
these words mean.         

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

(b) The website states that brine is, ‘purified via precipitation of other 
minerals out of solution’. The main impurities present in mined salt are 
magnesium and calcium salts which can be easily removed by treating 
the brine solution with chemicals. Suggest a suitable chemical, giving 
its chemical formula as well, for this.      

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

(c) Explain why the lattice structure of sodium chloride causes the crystals 
to be very hard with regular shapes and which do not conduct 
electricity.          

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

(d) Use information from the website to explain why salt is used in de-icing 
(removal of ice) of roads in cold weather.     

 
  …………………………………………………………………………………. 
 
  …………………………………………………………………………………. 
 
  ………………………………………………………………………………… 

 
  ………………………………………………………………………………[1] 



14 
 

 
   
 
 (e) The website says that we use ‘huge amounts of chlorine’ every day. 
 
  (i) Give a large scale use of chlorine.     
 
  ………………………………………………………………………………...... 
 
  ………………………………………………………………………………..[1] 
 
   

(ii) Explain why chlorine is made by electrolysing concentrated 
aqueous sodium chloride. Include ionic equations to support 
your answer.           

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

[total:10] 
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B9 When copper is extracted from its ores, chalcopyrite and chalcocite (copper 

sulfides), by heating in the blast furnace, it contains carbon impurities.  

 (a) Suggest how the carbon impurities get into the copper.   

  ……………………………………………………………………………… 

  ……………………………………………………………………………… 

  ……………………………………………………………………………… 

  ……………………………………………………………………………..[1] 

 (b) Copper for electrical wiring needs to have a very high purity. 

(i) With the aid of a labelled diagram, describe how impure copper 

can be purified by electrolysis, using aqueous copper (II) sulfate 

as an electrolyte.  Write equations for the reactions at the 

electrodes and state what will be observed.    

 

 

 

 

 

 

 

 

 

 

 

 

 

…………………………………………………………………………... 

   …………………………………………………………………………... 

   ………………………………………………………………………….. 

   …………………………………………………………………………... 

   …………………………………………………………………………... 

   ……………………………………………………………………….[4] 
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(ii) What happens to the concentration of the aqueous copper (II) 

sulfate  during the electrolysis? 

 Explain your reasoning.       

   …………………………………………………………………………... 

   …………………………………………………………………………... 

   ………………………………………………………………………….. 

   ………………………………………………………………………[2]
  

 

(c) (i) Draw a diagram to show the metallic bonding in pure copper.  

 

 

 

 

 

 

 

 

 

         [1] 

(ii) Show with a clearly labelled diagram, how you could set up a 

simple electric cell using copper as one of the electrodes.  

 

 

 

 

 

 

 

 

 

[2] 

[total:10] 
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EITHER  

B10 The Haber process for making ammonia can be represented using a flow 

diagram. 

 

 

 

 

 

 

 

 

 

 

 

 
(a) The conditions in the main reactor have been left blank.  What are the 

conditions to obtain the highest yield of ammonia at the lowest cost? 
 
 ………………………………………………………………………………. 
 
 ……………………………………………………………………………..[1] 
 
 
(b) Give the names of the two processes by which nitrogen and hydrogen 

are obtained from air and crude oil respectively.    
 
 nitrogen ………………………………………………………………………. 
 
 hydrogen  …………………………………………………………………….. 

[1] 

(c) The nitrogen and hydrogen are mixed in a 1:3 ratio by volume. 

Explain why the gases are mixed in 1:3 ratio.  Include an equation in 

your answer.          

.  …………………………………………………………………………………... 

  …………………………………………………………………………………... 

  ………………………………………………………………………………….. 

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

conditions in the 

reactor 
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(d) The graph shows the yield of ammonia that is made under different 
conditions. 

 

 
 Nowadays the process has been adapted to work at a pressure of 50 

atmospheres. 
 

(i) Explain, in terms of collisions between (reacting) particles, how a lower 
pressure affects the rate of reaction in the reactor.    

 
  …………………………………………………………………………………... 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

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

(ii) Use the graph to predict how a lower pressure affects the relative 
amounts of ammonia, nitrogen and hydrogen that leave the main 
reactor. 

 
 Explain your reasoning.        
 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  ………………………………………………………………………………..[2] 
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(iii) What effect does a lower pressure have on the final amount of 
ammonia made from a fixed amount of nitrogen and hydrogen? 

 
 Explain your reasoning.        

 
  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

  …………………………………………………………………………………. 

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

[total:10] 
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OR 

B10 The table shows some information about an homologous series of carbon 

compounds called ethers.  

name formula boiling point/°C 

methoxymethane CH3OCH3 -24.8 

methoxyethane CH3OC2H5 7.0 

methoxypropane CH3OC3H7  

  70.3 

 

  (a) (i)  Deduce the name and formula of the next member of the ether 

  homologous series.        

    name   ……………………………………………………….. 

        formula      ……………………………………………………….. 

  [1] 

   (ii) Hence, deduce the general formula for an ether.   

    ………………………………………………………………………..[1] 

 

 (b) (i) Suggest a value for the boiling point of methoxypropane.  
 
    ………………………………………………………………………..[1] 
 

(ii) Explain why the boiling point of this homologous series increase 
down the series.        

 ………………………………………………………………………...... 

 ………………………………………………………………………….. 

 ………………………………………………………………………….. 

 ………………………………………………………………………..[1] 

 

  (c) (i) Draw the structural formula of methoxymethane below.  

  

 

 

 

[1] 
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(ii) Deduce the structural formula and name of an isomer of 
methoxymethane.        

 

 

 

 

 

  name of isomer: ………………………………………………………. 

[2] 

(d) Methoxymethane is bubbled into some bromine water in a test tube.  

State and explain what will be observed.      

 …………………………………………………………………………………... 

 ………………………………………………………………………………….. 

 ………………………………………………………………………………….. 

 ……………………………………………………………………………….[2] 

(e) One of the first anaesthetics used to stop pain during surgical 
operations was ethoxyethane.  It is explosively flammable and so was 
very hazardous for doctors to use. 

 
Write an equation for the complete combustion of ethoxyethane.   
State symbols are not required.       

 

 

 

 

 

[1] 

[total:10] 

END OF PAPER 
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