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Name ________________________________________  Teacher __________________________ 

1. The half-life of the isotope 210Pb is 21 years. 
 What fraction of the original 210Pb atoms will 
 be present after 63 years? 
  
 A 0·5 
 B 0·25 
 C 0·125 
 D 0·0625 
 
 Answer _____ 
 
2. 
 
 
 
 
 
 
 
 
 
 

 Which of the following metals, when linked 
 to zinc, would give the highest cell voltage? 
 (You may wish to refer to the data booklet.) 
  
 A Copper 
 B Iron 
 C Magnesium 
 D Tin 
 
 Answer ______ 
 
3. 
 
 
 
 
 
 
 
 
 

 
 Answer ______  

83 
4. Which particle will be formed when an  
 atom of   

212 Bi emits an α-particle? 
 
  
 
 
 
 
 
  
 
 Answer ______ 
 

5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer ______ 
 
6. When a metal reacts to form a compound 

the metal is 
 
 A displaced 
 B oxidised 
 C precipitated 
 D reduced. 
 
 Answer ______     6 
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7. Technetium-99m is used in medicine to detect damage to heart tissue. It is a gamma-emitting      

 radioisotope and is injected into the body. The half-life of technetium-99m is 6 hours. 

 a) i) What is meant by the term half-life? 

   _____________________________________________________________________ 

   _____________________________________________________________________ 1 

  ii) How much of a 2 g sample of technetium-99m would be left after 12 hours? 

   Space for working and answer. 

 

 

 

 

   _______________ g            2 

 b) The graph below shows the decay curve for a 1·0 g sample of technetium-99. 

 

 

 

 

 

 

 

 

 

 

  Draw a 2nd curve on the graph to show the variation of the mass with time for a 0·5 g   

  sample of technetium-99.             1 

 c) Suggest one reason why technetium-99m can be used safely in this way. 

  __________________________________________________________________________ 

  __________________________________________________________________________ 1 

 d) Technetium-99m is formed when molybdenum-pp decays. 

  The decay equation is: 

 

  Identify X. 

  _________________________________________________________________________ 1 
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8. The table shows information about two of the gases found in air. 

  

 

 

 

 a) At very low temperatures air is a mixture of liquids.  

  Name the process which can be used to separate this mixture. 

  ________________________________________________________________________ 1 

 b) In a sample of oxygen there are two different types of oxygen atom: 

 

  i) What term is used to describe these different types of oxygen atom? 

   ___________________________________________________________________ 1 

  ii) Complete the table for each type of oxygen atom. 

 

 

 

 

 

            1 

 

9. The table below contains information about some substances.  

 

 

 

 

 

 

 

 

 a) Identify the substance which is a gas at 0°C   Answer ______    1 

 b) Identify the two substances which exist as molecules. Answer ______ & ______  1 

 c) Identify the substance which exists as a covalent network. Answer ______    1 
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10. Electrolysis is a common industrial process. Some uses of electrolysis are shown in the diagram. 

 

 

 

 

 

 

 a) Explain what is meant by electrolysis. 

  _________________________________________________________________________ 

  _________________________________________________________________________ 1 

  

 b) Aluminium is extracted by electrolysis of its molten oxide since aluminium oxide does not  

  react when heated with carbon. 

  Why does aluminium oxide not react with hot carbon? 

  ________________________________________________________________________ 

  ________________________________________________________________________ 1 

 

 c) Chlorine is produced by the electrolysis of sodium chloride solution. 

  i) Write the ion-electron equation for the formation of chlorine.     

   (You may wish to use the data booklet to help you.) 

   ____________________________________________________________________ 1 

  ii) What type of chemical reaction occurs when chlorine is formed by electrolysis? 

   ____________________________________________________________________ 1 

11. The grid shows information about some particles. 

 

 

 

 

 

 

 a) Identify the two particles with the same number of neutrons.  Answer ______ & ______ 1 

 b) Identify the particle which has the same electron arrangement as neon.     Answer ______ 1 
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12. Phosphourus-32 and strontium-89 are two radioisotopes used to study how far mosquitoes travel. 

 a) Strontium-89 decays by emission of a beta particle.        

  Complete the nuclear equation for the decay of strontium-89. 

  

                  1 

 b) In an experiment, 10 g of strontium-89 was added to a sugar solution used to feed    

  mosquitoes. Strontium-89 has a half-life of 50 days.  

  Calculate the mass, in grams, of strontium-89 present in the sugar solution if the solution  

  was stored for 200 days.  

  Space for working and answer.  

 

 

 

 

 

 

                  3 

 c) A mosquito fed on a solution containing phosphorus-32 is released. Phosphours-32 has a  

  half-life of 14 days. When the mosquito is captured 28 days later, what fraction of the   

  phosphours-32 will remain? 

  Space for working and answer.  

 

 

 

 

                  2 

13. Balance the following chemical equations. 

 a)  C2H5OH +  O2    CO2  +  H2O 

 

 b)  N2  +  H2    NH3 

 

 c)  Pb(NO3)2 +  NaI    PbI2  +  NaNO3 

 

 d)  Ag2S  +  Al    Ag  +  Al2S3   4 



14. Catalysts can be used in different processes. 

 a) The flow diagram shows the steps involved in the Haber process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  i) One the flow diagram above draw an arrow to show how the process is made more 

   economical.             1 

  ii) The nitrogen for use in the Haber process is obtained from the air. 

   Where is the hydrogen for use in the Haber process obtained from? 

   ___________________________________________________________________ 1 

  iii) Name the catalyst used in the Haber process. 

   ___________________________________________________________________ 1 

 b) The ammonia can then be used to produce nitric acid. 

  Name the process which produces nitric acid. 

  ________________________________________________________________________ 1 

 c) Ammonia will react with nitric acid to produce ammonium nitrate.     

  State a use for ammonia nitrate. 

  _________________________________________________________________________ 1 

Total Marks 39 
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