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10 The equation for the combustion of ethanol is shown. 
 

C2H5OH  +  3O2    2CO2  +  3H2O 
 

The relative molecular mass, Mr, of ethanol is 46. 
 

Which statement about the reaction is correct? 

A 4.6 g of ethanol produces 4.4 g of carbon dioxide. 

B 92 g of ethanol produces 88 g of carbon dioxide and 108 g of water. 

C 138 g of ethanol reacts with 32 g of oxygen. 

D 184 g of ethanol produces 216 g of water. 
 
 
11 A compound contains 40.0% carbon, 6.7% hydrogen and 53.3% oxygen only. 
 

The relative molecular mass, Mr, of the compound is 60. 
 

Which row shows the empirical formula and the molecular formula of the compound? 
 

 empirical formula molecular formula 

A CH2O CH2O 

B CH2O C2H4O2 

C C3H7O3 C3H7O3 

D C3H8O C3H8O 
 
 
12 Hydrogen–oxygen fuel cells are used in electric cars. 
 

Three statements about these fuel cells are listed. 
 

1 The process in the cell is called electrolysis. 

2 Water is broken down in the cell to produce hydrogen, oxygen and electricity. 

3 Water is the only chemical product formed in the reaction. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
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14 Molten lead(II) bromide is electrolysed using inert electrodes. 
 

+ –X Y

power
supply

 
 

Which statement describes the movement of electrons? 

A from X to Y through the external wire 

B from Y to X through the external wire 

C from X to Y through the electrolyte 

D from Y to X through the electrolyte 
 
 
15 In a fuel cell, a fuel is oxidised to produce electricity. 
 

Which row describes the fuel and the oxidising agent used? 
 

 fuel oxidising agent 

A nitrogen oxygen 

B hydrogen oxygen 

C nitrogen water 

D hydrogen water 
 
 
16 Which statement about reactions is correct? 

A A reaction that is vigorous at room temperature has a high activation energy. 

B If H for a reaction is positive, bond making in the formation of the products is endothermic. 

C In an exothermic reaction, the energy required to break bonds is less than the energy 
released to make bonds. 

D Reactions with a positive enthalpy change always transfer thermal energy to the 
surroundings. 
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11 Concentrated aqueous sodium chloride is electrolysed using inert electrodes. 
 

Which equation shows the correct ionic half-equation for the reaction at the anode? 

A Cl –  +  e–    Cl 

B 2Cl –    Cl 2  +  2e– 

C H+    H  +  e– 

D 2H+  +  2e–    H2 
 
 
12 Which equation represents the overall reaction in a hydrogen–oxygen fuel cell? 

A 2H2  +  O2    2H2O 

B 2H2O    2H2  +  O2 

C H2  +  O2    H2O2 

D H2O2    H2  +  O2 
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11 Dilute aqueous sodium chloride is electrolysed using platinum electrodes. 
 

What is the half-equation for the reaction at the cathode? 

A 2H+  +  2e–    H2 

B Na+  +  e–    Na 

C 2Cl –    Cl 2  +  2e– 

D 4OH–    2H2O  +  O2  +  4e– 
 
 
12 Hydrogen–oxygen fuel cells can be used to power vehicles. 
 

Which statement about hydrogen–oxygen fuel cells is correct? 

A The equation for the overall reaction is H2  +  O2    H2O2. 

B The only chemical products are water and carbon dioxide. 

C Chemical energy in the fuel is converted into electrical energy. 

D The hydrogen used in hydrogen–oxygen fuel cells is a fossil fuel. 
 
 
13 A reaction pathway diagram is shown. 
 

reactants

products

energy

progress of reaction  
 

Which row identifies the type of reaction and how the temperature of the surroundings changes 
during the reaction? 

 

 type of reaction temperature of 
the surroundings 

A endothermic decreases 

B endothermic increases 

C exothermic decreases 

D exothermic increases 
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12 The value of the Avogadro constant is 6.02  1023. 
 

What is the total number of atoms in 2.00 mol of ammonia gas? 

A 1.20  1024 B 2.41  1024 C 4.82  1024 D 2.89  1025 
 
 
13 Three aqueous solutions, L, M and N, are electrolysed using inert electrodes. 
 

L is concentrated hydrochloric acid. 
 

M is concentrated aqueous sodium chloride. 
 

N is dilute aqueous sodium chloride. 
 

Which solutions produce a pale yellow-green gas at the anode? 

A L and M B L only C M and N D N only 
 
 
14 Dilute sulfuric acid is electrolysed using inert electrodes. 
 

What are the ionic half-equations for the reactions that take place at each electrode? 
 

 positive electrode negative electrode 

A 2H+  +  2e–    H2 4OH–    2H2O  +  O2  +  4e– 

B 2H+  +  2e–    H2 4OH–  +  4H+    4H2O 

C 4OH–    2H2O  +  O2  +  4e– 2H+  +  2e–    H2 

D 4OH–  +  4H+    4H2O 2H+  +  2e–    H2 
 
 
15 Which statements about hydrogen–oxygen fuel cells are correct? 
 

1 They convert chemical energy into electrical energy. 

2 Hydrogen is reduced in the fuel cells. 

3 They do not produce any atmospheric pollutants. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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