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Questions 
 
 
 
Q9. 
 

When nitrogen and hydrogen react to form ammonia, the reaction can reach a dynamic equilibrium. 

 
(a) Explain what is meant by a dynamic equilibrium. 

(2) 

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

 (b) In industry, the reaction between nitrogen and hydrogen is affected by the conditions used.  
      (i) The pressure used is 250 atmospheres. 
     Explain how the use of a higher pressure would affect the equilibrium yield of ammonia. 

(2) 

      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
 (ii) The reaction between nitrogen and hydrogen to form ammonia is exothermic. The temperature used 
is 450°C.  
       Explain how the use of a lower temperature would affect the equilibrium yield of ammonia. 

(2) 

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

 (ii) The reaction between nitrogen and hydrogen to form ammonia is exothermic. 
       The temperature used is 450°C.  
      Explain how the use of a lower temperature would affect the equilibrium yield of ammonia.  

(2) 

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

 (iii) Even at 450°C, the reaction is very slow. 
       State what is used in industry to overcome this problem.  

(1) 

      .............................................................................................................................................. 
 (c) (i) Calculate the minimum volume of hydrogen required to completely convert 1000 dm3 of nitrogen 
into ammonia. 

(1) 

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

volume of hydrogen = .................................. dm3 
 (ii) Ammonia is reacted with excess nitric acid, HNO3, to make ammonium nitrate, NH4NO3. 

NH3 + HNO3 → NH4NO3 
Calculate the mass of ammonium nitrate produced by the complete reaction of 34 g of ammonia. 
(Relative atomic masses H = 1.0, N = 14, O = 16) 

(3) 

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

mass of ammonium nitrate produced =.................................g 

(Total for Question = 11 marks) 

 
 
Q10. 
 

When nitrogen and hydrogen react to form ammonia, the reaction can reach a dynamic equilibrium. 

 
  In industry, the reaction between nitrogen and hydrogen is affected by the conditions used.  

      (i) The pressure used is 250 atmospheres. 
     Explain how the use of a higher pressure would affect the equilibrium yield of ammonia. 

(2) 

      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
 (ii) The reaction between nitrogen and hydrogen to form ammonia is exothermic. The temperature used 
is 450°C.  
       Explain how the use of a lower temperature would affect the equilibrium yield of ammonia. 

(2) 

      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
      .............................................................................................................................................. 
 (iii) Even at 450°C, the reaction is very slow. 

           State what is used in industry to overcome this problem.  
(1) 

      .............................................................................................................................................. 
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Q11. 
  

Most metals are extracted from ores found in the Earth's crust. 

The method used to extract a metal from its ore is linked to the reactivity of the metal. 

Part of the reactivity series is shown in Figure 2. 

 

Figure 2 

Iron ore contains iron oxide. 

Iron is extracted from iron oxide by heating the oxide with carbon. 

 

(i)  In this reaction 

(1) 
   A    carbon is reduced 
   B    iron oxide is neutralised 
   C    iron oxide is reduced 
   D    iron is oxidised 

 
(ii)  The formula of the iron oxide is Fe2O3. 

Calculate the maximum mass of iron that can be obtained from 240 tonnes of iron oxide, Fe2O3. 
(relative atomic masses: O = 16, Fe = 56) 

(3) 

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

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

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

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

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

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

mass of iron = ........................................................... tonnes 

  

(Total for question = 4 marks) 
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Q12. 
  

Gases and ammonia 

  

(a)  Hydrogen reacts with oxygen to form water vapour. 

2H2(g) + O2(g) → 2H2O(g) 

If 200 cm3 of hydrogen react completely with 100 cm3 of oxygen, what is the maximum volume of 
water vapour formed, if all volumes are measured at the same temperature and pressure? 
Put a cross ( ) in the box to show your answer. 

(1) 

   A    100 cm3 

   B    200 cm3 

   C    300 cm3 

   D    400 cm3 

 
 
(b)  Zinc reacts with dilute hydrochloric acid to form zinc chloride and hydrogen. 

Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g) 

Calculate the maximum volume of hydrogen formed, at room temperature and pressure, when 13.0 g 
of zinc reacts completely with excess hydrochloric acid.  
(relative atomic mass: Zn = 65.0,  
1 mol of any gas occupies 24 dm3 at room temperature and pressure) 

(2) 

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

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

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

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

 
volume of hydrogen = ........................................................... dm3 

 
(c)  In industry, ammonia is produced by the Haber process. 

 

 

 
(i)  What is the source of the hydrogen used in the Haber process? 

Put a cross ( ) in the box to show your answer. 
(1) 
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   A    air 
   B    reaction of zinc with dilute sulfuric acid 
   C    electrolysis of water 
   D    natural gas 

 
 
(ii)  When nitrogen reacts with hydrogen, the amount of ammonia gradually increases until it becomes 
constant. 

 

 

 
Explain why the amount of ammonia remains constant. 

(2) 

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

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

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

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

 
*(d)  The reaction between nitrogen and hydrogen is exothermic. 

 

 

 
If nitrogen and hydrogen were reacted at 90 atm pressure and 300 °C, without a catalyst, some 
ammonia would be formed eventually. 
In the Haber process a pressure of 150 atm and a temperature of 450 °C are used, in the presence of 
an iron catalyst. 
Explain, with reasons, why the Haber process conditions are better for the manufacture of ammonia. 

(6) 

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

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

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

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

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

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

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

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

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

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

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



Equilibrium | GCSE Edexcel – © AskFranChemistry.co.uk 

 

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

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

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

 
   

(Total for question = 12 marks) 
 
 
Q13. 
  

Nitrogen reacts with hydrogen to form ammonia. 

 

(i)  Calculate the minimum volume of nitrogen, in dm3, required to react completely with 1000 dm3 of 
hydrogen. 

All volumes are measured at the same temperature and pressure. 
Put a cross ( ) in the box next to your answer. 

(1) 

   A    333 dm3 

   B    1000 dm3 

   C    3000 dm3 

   D    4666 dm3 

 
 
(ii)  The minimum volumes of nitrogen and hydrogen that must react completely to form 5000 dm3 of 
ammonia are calculated. 

These volumes are mixed and left, under appropriate conditions, until the reaction reaches equilibrium. 
Explain which gas or gases will be present when equilibrium is reached. 

(2) 

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

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

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

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

 
(iii)  The Haber process is carried out under a pressure of about 200 atm. 

Explain the effect on the equilibrium yield of ammonia, if the process is carried out at a pressure 
higher than 200 atm. 

(2) 

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

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

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

 
(iv)  Explain the effect on the rate of attainment of equilibrium, if the process is carried out at a 
pressure higher than 200 atm. 

(3) 

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

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

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

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

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

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

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

 
  

 
 
Q14. 
  

Most metals are extracted from ores found in the Earth's crust. 

The method used to extract a metal from its ore is linked to the reactivity of the metal. 

Part of the reactivity series is shown in Figure 2. 

 

Figure 2 

Predict the method that will have to be used to extract calcium from its ore. 

(1) 

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

  

(Total for question = 1 mark) 
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Q15. 
  

A student placed a piece of metal P in a test tube containing excess dilute sulfuric acid.  
The student repeated this with three other metals, Q, R and S.  
All the pieces of all four metals were the same size. 

(i)  The student recorded the observations until each metal had reacted with the acid for two minutes. 

The observations are shown in Figure 9. 

 

Figure 9 

Use this information to put the four metals in order of reactivity from the least reactive to the most 
reactive. 

(2) 

 

 

 
(ii)  Complete the diagram below to show how the student could add to the apparatus to measure the 
volume of gas produced in the two minutes. 

(2) 
 
 
 
 
 

 

 
  

(Total for question = 4 marks) 
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Mark Scheme 
 
 
Q9. 
 

   
Answer Acceptable 

answers 
Mark 

(a) An explanation 
linking Marking point 
1 – one from  

• forward and back 
reactions take place 
(at the same time) 
(1) 

• rate of the 
forward and back 
reactions is the same 
(1)Marking point 2 – 
one from 

• no (overall) 
change in the 
amount/concentratio
n/mas s/ volume of 
each substance / 
reactant / product (1) 

• no observable 
change (1)  

assume 'both 
reactions' implies the 
forward and back 
reaction   allow 
reversible reaction 
with the same rate 
(1)  
allow reversible 
reaction in a closed 
system (1)  
do not allow the 
forward reaction 
equals the reverse 
reaction  
allow overall effect is 
nil (1)  
allow reactants and 
products reach a 
balance (1) 
 ignore forward 
reaction cancels out 
back reaction 
 do not allow amount 
/ concentration 
/mass/volume of 
reactants and 
products are equal  (2) 

(b)(i) An explanation 
linking two of 

• higher pressure 
favours forward 
reaction/equilibrium 
shifts to the right (1)  

• because 
decrease in volume / 
number of 
molecules/side with 
lower volume (1)  

• yield increases 
(1)   

ignore answers 
related to 
rate/collisions  
maximum (1) if 3 
statements given, 
but 1 is incorrect  

(2) 

(b)(ii) An explanation 
linking any two of  

• lower 
temperature favours 
forward 
reaction/equilibrium 
shifts to the right (1)  

• because 

ignore answers 
related to 
rate/collisions  if 
answer refers to 
increasing 
temperature, 
maximum (1) for 
(forward) reaction is (2)  
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(forward) reaction is 
exothermic (1)  

• yield increases 
(1)   

exothermic / reverse 
reaction is 
endothermic  
maximum (1) if 3 
statements given, 
but 1 is incorrect  

(b)(iii) catalyst   iron  (1) 

(c)(i) 3 × 1000 (1) (= 
3000)   

    
(1) 

(c)(ii) marks are for the 
working 
 Method 1 
 14 + (3 × 1) (1) g of 
NH3 
makes 14 + (4 × 1) + 
14 + (3 × 16) (1) g 
NH4NO3 

 
2(14 + (4 × 1) + 14 + 
(3 × 16)) g NH4NO3 
                                 
                  (1)  = 
160 Method 2 
 moles of NH3 
=  34⁄17  (1) = 2 moles 
of NH4NO3 = moles 
of NH3 
 or 
 relative formula 
mass NH4NO3 = 80 
(1) mass NH4NO3 = 
2 x 80 (1) = 160 g  

full marks awarded 
for an answer of 160 
g with or without any 
working  allow ecf 
on incorrect Mr s for 
either 
method                
allow ecf for incorrect 
moles eg if moles of 
NH3 = 0.5 relative 
formula mass 
NH4NO3 = 80 (1) 
 mass NH4NO3 = 0.5 
× 80 (1) = 40 g  

(3) 

   
 
 
Q10. 
 

   
Answer Acceptable 

answers 
Mark 

(i) An explanation 
linking two of 

• higher pressure 
favours forward 
reaction/equilibrium 
shifts to the right (1)  

• because 
decrease in volume / 
number of 
molecules/side with 
lower volume (1)  

• yield increases 
(1)   

ignore answers 
related to 
rate/collisions  
maximum (1) if 3 
statements given, 
but 1 is incorrect  

(2) 

(ii) An explanation ignore answers (2)  
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linking any two of  

• lower 
temperature favours 
forward 
reaction/equilibrium 
shifts to the right (1)  

• because 
(forward) reaction is 
exothermic (1)  

• yield increases 
(1)   

related to 
rate/collisions  if 
answer refers to 
increasing 
temperature, 
maximum (1) for 
(forward) reaction is 
exothermic / reverse 
reaction is 
endothermic  
maximum (1) if 3 
statements given, 
but 1 is incorrect  

(iii) catalyst   iron  (1) 

   
 
 
Q11. 
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Q12. 
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Q13. 
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Q14. 
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Q15. 
  

 

 

  

 
 


