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Worksheet 3  Equilibrium Constant and graphs 

Example A DBE/Feb.–Mar. 2013  QUESTION 7 
The reaction between hydrogen chloride and oxygen reaches equilibrium in a closed container according 
to the following balanced equation  
 
4HCℓ(g) + O2(g) ⇌ 2H2O(g) + 2Cℓ2(g) ΔH = - 113 kJ  
 
7.1 Is this reaction exothermic or endothermic? 

Give a reason for the answer.  (2)  
 
7.2 The graphs below, not drawn to scale, show 

how the amounts of reactants present in the 
container change with time at a specific 
temperature. 

The volume of the container is 5 dm3.  
 
7.2.1 How does the rate of the forward reaction at 

time t1 compare to that at time t2?  Write down 
GREATER THAN, SMALLER THAN or 
EQUAL TO.  

 Use the graphs to give a reason for the answer.  (2)  
 
7.2.2 How does the rate of the forward and the reverse reactions compare at time t3? 
  Write down only GREATER THAN, SMALLER THAN or EQUAL TO.  (1)  

7.2.3 Calculate the equilibrium constant (Kc) for this reaction at this temperature.  (9)  
7.3 The temperature is NOW increased. How will this change affect the value of the equilibrium 

constant?     Write down INCREASES, DECREASES or REMAINS THE SAME. 
 Explain the answer.  (4)  

7.4 How will each of the following changes affect the equilibrium concentration of Cℓ2(g)? Write down 
INCREASES, DECREASES or REMAINS THE SAME.  

 7.4.1 Water vapour is added into the container.  (1)  
 7.4.2 A catalyst is added.  (1)  
 7.4.3 The volume of the container is increased.  (1)  
  [21]  

Example B DBE Feb-March 2011 QUESTION 7  
 
A fertiliser company produces ammonia on a large scale at a temperature of 450 °C.  The balanced 
equation below represents the reaction that takes place in a sealed container. 

N2(g) + 3H2(g)  ⇌  2NH3(g)              ∆H < 0 
To meet an increased demand for fertiliser, the management of the company instructs their engineer to 
make the necessary adjustments to increase the yield of ammonia 
In a trial run on a small scale in the laboratory, the engineer makes adjustments to the TEMPERATURE, 
PRESSURE and CONCENTRATION of the equilibrium mixture.  The graphs below represent the results 
obtained.  
 
 
 
 
 
 
 
 
 
 
 
 
 
7.4 Identify the changes made to the equilibrium mixture at each of the following times: 
 7.4.1 t1 7.4.2 t2 7.4.3 t3 (2) +   (2)  +  (2) 
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Worksheet 3  Equilibrium Constant and graphs 

7.5 `At which of the above time(s) did the change made to the reaction mixture lead to a higher yield of 
ammonia? Write down only t1 and/or t2 and/or t3. (2) 

 
7.6 The engineer now injects 5 mol N2 and 5 mol H2 into a 5 dm3 sealed empty container.  Equilibrium 

is reached at 450 °C.  Upon analysis of the equilibrium mixture, he finds that the mass of NH3 is 
20,4g.   Calculate the value of the equilibrium constant (Kc) at 450 °C  (9) 

  [22] 
 
Example C DBE/Feb.–Mar. 2017 QUESTION 6 
Hydrogen and iodine are sealed in a 2 dm3 container. The reaction is allowed to reach equilibrium at 700 
K according to the following balanced equation:  

H2(g) + I2(g)  ⇌  2HI(g)   

 6.1 Give a reason why changes in pressure will have no effect on the equilibrium position. (1)  
  
6.2 At equilibrium, 0,028 mol H2(g) and 0,017 mol I2(g) are present in the container.   

 Calculate the initial mass of I2(g), in grams, that was sealed in the container, if Kc for the reaction is 
55,3 at 700 K. (9)  

  
The reaction rate versus time graph below represents different changes made to the equilibrium mixture.  
   
  
  
  
  
  
  
  
  
  
 
  
  
  
6.3  What do the parallel lines in the first two minutes indicate?  (1)  

6.4  State TWO possible changes that could be made to the reaction conditions at t = 2 minutes. (2)  

6.5  The temperature of the equilibrium mixture was changed at t = 4 minutes.     

 6.5.1  Is the forward reaction EXOTHERMIC or ENDOTHERMIC?  Fully explain the answer. (3)  

 6.5.2  How will this change influence the Kc value? Choose from INCREASES, DECREASES or 

REMAINS THE SAME. (1)  

 6.6  What change was made to the equilibrium mixture at t = 8 minutes?  (1)    [18]  

  

Example D DBE/Feb.–Mar. 2015 
 
1.10  Consider the equilibrium constants for the same reaction at two different temperatures below.  
  

298 K:    Kc = 0,03 
318 K:    Kc = 0,005 

  
Which ONE of the following is CORRECT?  


