


Chemical Equilibria - 4 

1. Chemical companies are using catalysts to develop processes that are
more sustainable.
These processes reduce costs and are less harmful to the environment.
Suggest two ways in which the use of catalysts helps chemical companies
to make their processes more sustainable.

(4) 

2. Use the information about the following solutions to answer the question
below.

Solution F:  
This is a mixture of 1 mol of propanoic acid, 1 mol of methanol and 2 mol 
of water.  
Solution G:  
This was originally the same mixture as solution F but it has been left to 
reach equilibrium. Solution G was found to contain 0.5 mol of propanoic 
acid.  
Which one of the following is the value of the equilibrium constant (Kc) for 
the following equilibrium?  

propanoic acid + methanol ⇌ methyl propanoate + water 

A. 0.2
B. 1
C. 5
D. 10

(Total 1 mark) 
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3. A flask containing a mixture of 0.200 mol of ethanoic acid and 0.110 mol
of ethanol was maintained at 25 °C until the following equilibrium had
been established.

CH3COOH(l) + C2H5OH(l)  ⇌ CH3COOC2H5(l) + H2O(l)

The ethanoic acid present at equilibrium required 72.5 cm3 of a 1.50 mol
dm–3 solution of sodium hydroxide for complete reaction.

(a) Calculate the value of the equilibrium constant, Kc, for this reaction at
25 °C.

(5) 

(b) The enthalpy change for this reaction is quite small.
By reference to the number and type of bonds broken and made,
explain how this might have been predicted.
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(4) 
 
 
 
4. A compound X is formed during a gas phase reaction.  

The graphs below show how the percentage of a compound X present at 
equilibrium varies with temperature and pressure. 

 
Temperature Pressure Which one of the following statements concerning 
the formation of X is correct?  
 
A. The reaction is exothermic and involves a decrease in the number of 

moles of gas.  
B. The reaction is exothermic and involves no change in the number of 

moles of gas.  
C. The reaction is exothermic and involves an increase in the number of 

moles of gas.  
D. The reaction is endothermic and involves a decrease in the number of 

moles of gas.  
(Total 1 mark) 

 
5.  A sample of chlorine gas was sealed in a tube, heated and an equilibrium 

was established.  
 
Cl2(g) ⇌ 2Cl(g)  
 
Which one of the following is not true?  
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A. The concentration of chlorine atoms remains the same when a catalyst
is added to the tube.

B. Increase in temperature causes an increase in the concentration of
chlorine atoms.

C. Increase in pressure causes an increase in the concentration of
chlorine atoms relative to chlorine molecules.

D. Addition of more chlorine gas to the tube causes an increase in the
concentration of chlorine atoms.

(Total 1 mark) 

6. Ammonia, NH3, is made industrially by the Haber process.
This is an equilibrium reaction.

N2(g) + 3H2(g) ⇌ 2NH3(g) ∆H = –92 kJ mol–1 

(a) State the pressure and temperature that are used in the Haber
process.

(2) 

(b) Describe and explain why these conditions are a compromise between
rate and equilibrium.
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(6) 

7. Phosphorus(V) chloride decomposes at high temperatures into
phosphorus(III) chloride and chlorine according to the equation.

PCl5(g) ⇌ PCl3(g) + Cl2(g)

Which one of the graphs best represents the variation with pressure of
the yield of chlorine at equilibrium?

A. 

B. 

C. 

D. 
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(Total 1 mark) 
 
 
 
8. The reaction between hydrogen and iodine can be represented by the 

following equation:  
 
H2(g) + I2(g) ⇌ 2HI(g)    ∆H = +52 kJ mol–1  
 
(a) Write a Kc expression for the decomposition of hydrogen iodide. At a 

given temperature, the value of Kc for this reaction is 20.  
What will be the value of Kc for the reaction between hydrogen and 
iodine at this temperature?  

 
 
 
 

(2) 
  

(b) The pressure of an equilibrium mixture of hydrogen iodide, hydrogen 
and iodine was increased.  
State what, if anything, would happen to:  
 

i. The rates of both forward and reverse reactions: 
 
 
 
 

(2) 
  

ii. The position of equilibrium: 
 
 
 
 

(1) 
 

iii. The value of the equilibrium constant: 
 
 

www.chemistryonlinetuition.com

Dr. Ashar Rana Copyright © ChemistryOnlineTuition Ltd -  All rights reserved



 
 
 

(1) 
 
 
 
9. The rate of the reaction between hydrogen and oxygen depends on the 

pressure as well as the temperature. 
 
2H2(g) + O2(g) → 2H2O(g)    ∆H = –286 kJ mol–1  
 
(a) Describe and explain the effect of increasing the pressure on the rate 

of this reaction.  
 
 
 
 
 
 

(2) 
 

(b) A sudden rapid increase in the rate of a reaction causes an explosion 
to occur.  
Suggest why highly exothermic reactions such as this one are more 
likely to explode than other reactions.  

 
 
 
 
 
 

(2) 
  
10. What is meant by homogeneous catalyst? 

 
 
 
 

(2) 
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