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Worksheet 2  Le Chatelier’s Principle and Kc 

Example A and B DBE/Feb.–Mar. 2013 
 
2.5 Which ONE of the following CORRECTLY describes the effect of an INCREASE IN 

TEMPERATURE on a reaction at equilibrium?  
 
 
 
 
 
 
 
 
 

 
2.6 Each of the reactions represented below is at equilibrium in a closed container. In which ONE of 

these reactions will an INCREASE IN PRESSURE (by decreasing the volume) favour the 
formation of products?  

 
 
 
 
 
 
 
 

 
Example C DoE/Oct.-Nov./2007 
1.8 Study the following hypothetical reaction at equilibrium in a closed container: 
 2S(g) + M2(g) ⇆ 2SM(g)  ΔH < 0 
If the container is now placed in hot water, how will the reaction and the Kc value be affected? 

REACTION  Kc value 
A Forward reaction is favoured  Increases 
B  Forward reaction is favoured  Decreases 
C  Reverse reaction is favoured  Increases 
D  Reverse reaction is favoured  Decreases 

 
Example D DBE/November 2012  QUESTION 7 
A hypothetical reaction is represented by the balanced equation below.  

A(g) + 2B(g) ⇌ 2C(g) 
Initially 3 moles of A(g) and 6 moles of B(g) are mixed in a 5 dm

3 
sealed container. When the reaction 

reaches equilibrium at 25 °C, it is found that 4 moles of B(g) is present. 

7.1  Define the term chemical equilibrium.  (2)  

7.2 Show by calculation that the equilibrium concentration of C(g) is 0,4 mol∙dm-3.  (3)  
7.3 How will an increase in pressure, by decreasing the volume of the container, influence the amount 

of C(g) in the container at 25 °C? 
Write down INCREASES, DECREASES or REMAINS THE SAME. Explain the answer.  (3)  

7.4 The initial number of moles of B(g) is now increased while the initial number of moles of A(g) 
remains constant at 25 °C.  
Calculate the number of moles of B(g) that must be ADDED to the original amount (6 mol) so that 
the concentration of C(g) is 0,8 mol∙dm-3 at equilibrium. The equilibrium constant (KC) for this 
reaction at 25 °C is 0,625.  (9)  

 [17 
 



Worksheet 2  Le Chatelier’s Principle and Kc 

Example E DOE Nov 2009  QUESTION 8 
The thermal decomposition of calcium carbonate (CaCO3) is an example of a heterogeneous equilibrium.  
The decomposition that takes place in a closed container can be represented by the following equation: 

CaCO3(s) ⇌ CaO(s) + CO2(g) 

Initially 5 g of CaCO3(s) is placed in a closed 500 cm3 container and then heated.  Equilibrium is reached 
at 900 °C. 
 
8.1 Why is the above decomposition referred to as a heterogeneous equilibrium? (1) 
 
8.2 Calculate the mass of unreacted CaCO3(s) that remains in the container at equilibrium if Kc for the 

reaction is 0,0108 at 900 °C. (9) 
 
8.3 It is found that the value of Kc increases when the container is heated to a higher temperature.  Is 

the forward reaction exothermic or endothermic?  Use Le Chatelier's principle to explain your 
answer. (3) 

 
8.4 The volume of the container is now decreased to 250 cm3 while the temperature is kept constant. 

 How will each of the following be affected?  Write down only INCREASES, DECREASES or 
REMAINS THE SAME. 

 8.4.1 The value of Kc (1) 

 8.4.2 The number of moles of CaCO3(s) present in the equilibrium mixture (1) 

 8.4.3 The concentration of CO2(g) at the new equilibrium  (1) 

 
8.5 More CaCO3(s) is now added to the equilibrium mixture in the 500 cm3 container.  How will this 

change influence the number of moles of CO2(g)?  Write down only INCREASES, DECREASES or 
REMAINS THE SAME. 
 (1) 

  [17] 
 
Example F DOE Exemplar 2008 QUESTION 11 
 
11.1 Many industries use ammonia as a coolant in their plants.  Ammonia is also used in the fertiliser 

industry.  The ammonia is manufactured by the Haber process in the presence of a catalyst at a 
temperature of 500 °C.  The equilibrium process may be represented by the equation below. 

 
N2(g) + 3H2(g) ⇌ 2NH3(g)              ∆H <0 

 
 The temperature is now decreased to 100 °C.  
11.1 Explain whether or not the ammonia can now be produced profitably. (3) 
 
11.2 Ammonia is used in the industrial preparation of nitric acid.  One of the reactions in this process, 

shown below, reached equilibrium in a closed container at a temperature of 1 000 °C. 

4NH3(g) + 5O2(g) ⇌ 4NO(g) + 6H2O(g) 

The initial concentrations of NH3(g) and O2(g) were both equal to 1 mol∙dm-3.  At equilibrium it is found 
that the concentration of NH3(g) has changed by 0,25 mol∙dm-3. 
 
11.2.1 Calculate the value of the equilibrium constant (KC) at the given temperature (9) 

11.2.2 Is the yield of NO high or low at this temperature?  Give a reason for your answer. (3) 
  [15] 
 
 
 
 
 
 


