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This paper is divided into FOUR sections.  
  

    Section A  Chemistry  

    Section B  Physics  

    Section C  Biology  

    Section D  General  
  

Each section carries equal marks.   

The mark for each question is given in brackets [ ].  

All sections are composed of a number of short answer questions.  
  

Candidates should attempt ALL the questions in these sections, answering in the 

spaces provided on the question paper. Calculators may be used.  
  
Candidates will be penalized for giving answers to too many significant 

figures.   

  



    SECTION A - CHEMISTRY  
  

A1  The corrosion of metals is estimated to cost the UK economy millions of  

pounds every year.  Rust is mainly comprised of the compound hydrated 

iron (III) oxide, Fe2O3.xH2O, and is formed when iron reacts with oxygen.   

    

  (a)  
In addition to iron and oxygen, what other substance needs to be 

present in order for rusting to take place?  

Water/H2O (accept moisture)   

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

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

  

  

  

  

[1]  

  (b)  Explain what the term compound means.   

Two or more elements chemically combined (1) in a fixed ratio (1)  

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

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

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

  

  

  

  

  

  

[2]  
  (c)  Name the class of reaction that applies to the reaction of iron (or 

indeed any metal) with oxygen described above.   

Oxidation/Redox  

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

  

  

  

  

[1]  

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

            



          Metals can also react with acids to produce salts and hydrogen gas.                 

(d)  Describe an experiment, including relevant observations, which would                    

demonstrate that iron reacts with sulphuric acid to produce hydrogen.     

  

Addition of solid to sulphuric acid within an appropriate piece of glassware (1)  

Effervescence/bubbling observed (1)  

Solid appears to disappear/reacts and forms a solution (1)  

Appropriate method (linked to point 1) for collection of H2 AND testing of H2 

(mention of squeaky pop test) (1)  

  

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

                 .......................................................................................................................   [4]  

  

  

A2 Paper chromatography can be used to separate mixtures of coloured   

solutes within a solution (inks, food dyes etc.).   

In an experiment designed to analyse the composition of Smarties© - two 

sweets (S and P) were ground up separately using a pestle and mortar.  

The ground sweets were dissolved in water and any solid residue 

removed.  The solutions were analysed using chromatography and the 

results are shown below:  

  



  
  

(a) Name the technique used to remove the solid residue prior to the    

 analysis by chromatography.    

 Filtering/Filtration   
 

 

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

[1]  

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

(b) How many food colourings are contained within Sweet S?     

 6    

[1]  

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

(c) Which of the food dyes W, X, Y or Z is the most soluble?    

 X    

 

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

[1]  



  

  

(d) Which of the food dyes W, X, Y and Z are not present in either Sweet S  

                   or Sweet P?   

                  X and Z (1 mark for each)  

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

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

(e) Draw a labelled diagram of the equipment used to conduct paper                                      

chromatography.  Indicate where the water level should start and how   

                   the start line is marked.    

Any four from:  

Chromatography ‘tank’/beaker (1)  

Water level below start line (1)  

Chromatography paper labelled (1)  

Pencil start line (1)  

Any other sensible point (1)  

  

                                                                                                                                               [4]  

        

A3  The river Itchen in Winchester is designated as a Site of Special Scientific   

Interest (SSSI).  It is a chalk stream, and chalk (calcium carbonate, CaCO3) has   

a very low solubility (mass of solute that dissolves in 100 g of water) across a   

range of temperatures. The table below shows the solubility of CaCO3 over a   

range of temperatures1:     

  



Temperature of  

water / 
oC  

20  30  40  50  60  70  80  90  

Mass / µg dissolved in 

100 g of water  
600  560  510  460  410  360  315  275  

  

(a) Plot the data on a suitable graph using the grid printed below:    

 1 mark for suitable scale     
  

1 mark for labelled axes   
  

2 marks for all points plotted correctly/1 mark if any error present/0  
  

marks where there is more than one error   
  

 1 mark for line of best fit/appropriate straight line (not a curve)     

      

       

[5]  

    

  

(b) Using your 

graph, estimate 

the solubility 

of CaCO3 at 47 
oC.  

   

  

470µg/100g water (accept 475-465)  (1 mark)  
  

 Evidence of using the graph to estimate the value (construction lines) (1    

mark)  
  

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

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



[2]  

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

  

(c) What mass of water would be required to ensure that 82 µg of CaCO3   

dissolves completely at 60 
oC?      

  

20g (1 mark)  

 

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

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

  

End of Section A  

  

  

1. L. N. Plummer and E. Busenberg, The solubilities of calcite, aragonite and vaterite in CO2-H2O solutions between 0 and  

90 °C, and an evaluation of the aqueous model for the system CaCO3-CO2-H2O, Geochim. Cosmochim. Acta 46 

(1982)1011-1040.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 



 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

  


