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   Paper 3 Section A Experimental work (6) with worked 
answers 

A student performed an experiment to determine the empirical formula of magnesium oxide. 

She placed 0.196 g of magnesium in a crucible and heated it strongly with a Bunsen burner lifting the lid 
occasionally to allow some air in. After the magnesium had reacted it was allowed to cool. The mass of 
the product was 0.299 g. 

(a) Show that the student’s results give Mg5O4 for the empirical formula of magnesium oxide. [1] 

Amount of magnesium = 0.196 ÷ 24.31 = 8.063 x 10−3 mol 
Amount of oxygen = (0.299 − 0.196) ÷ 16.00 = 6.438 x 10−3 mol 
(8.063 x 10−3) ÷ (6.438 x 10−3) = 1.25 so simplest ratio for Mg:O is 5:4. [1] 

 
(b) The student knew that the correct result is MgO. She wondered whether all the magnesium had  
       reacted.  
 
       Describe one simple chemical test that she could perform to determine whether the product still  
       contained magnesium metal and state the equation for the reaction that would occur if the test is  
       positive. [2] 
 
Add a few drops of dilute hydrochloric acid and test to see whether hydrogen gas is evolved. [1] 
(Note that both Mg and MgO react with hydrochloric acid but only magnesium gives hydrogen as a 
product. The ‘pop’ test can be used to identify the hydrogen.) 

Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g) or for any dilute mineral acid: Mg(s) + 2H+(aq) → Mg2+(aq) + H2(g) [1] 

 
(c) Suggest how she could ensure that all the magnesium does react when she repeats the experiment. [1] 

Repeat the experiment by reheating the product until a constant weight of product is obtained. [1] 
 
 
(d) Other than the fact that not all the magnesium may have reacted, the student also realised that she  
      had made at least four other assumptions. These were: 

• None of the product escaped when the lid of the crucible was lifted. 
• Other than oxygen, magnesium does not react with any of the other gases in the air. 
• The magnesium was pure. 
• The magnesium did not react with the crucible. 
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     Suggest how the student could perform the experiment using apparatus available in a school  
     laboratory to overcome the first two of these four assumptions. [2] 

Place a known mass of magnesium in a porcelain ‘boat’ inside a glass combustion tube and pass oxygen 
through the tube. [1] 
Heat the magnesium strongly and have a filter before the exit tube to stop any of the magnesium oxide 
escaping.[1] 
 
or show using a diagram [2] 

 

 
 


