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CHEMICAL EQUILIBRIUM – PRACTICE

1. Write expressions for Kc and Kp if  applicable, for the following reversible reactions at equilibrium. 
What are the units of the equilibrium constants?

(a) 2CO2 (g)     2CO (g) + O2 (g)  

(b) H2O (g) + C (s)  CO (g) + H2 (g)

(c) 2HgO (s)  2Hg (l) + O2 (g)

(d) AgCl (s)  Ag+ (aq) + Cl- (aq)

2. The equilibrium constant, Kc for the production of ammonia is 0.5 at 300oC. 
N2 (g)    +     3H2 (g)         2NH3 (g)       Kc = 0.5

      (i) Write the equilibrium constant expression, Kc’, for the reverse reaction.
(ii) Express Kc’ in terms of Kc and hence find the value of Kc’.   [2]

3. Consider the following reaction at 2200oC:
N2 (g) + O2 (g)  2NO (g)

If  the  equilibrium  partial  pressures  of  N2,  O2 and  NO  are  0.15  atm,  0.33  atm  and  0.05  atm 
respectively, what is the value of Kp? [0.0505]

4. Air  contains  mostly  nitrogen  gas  and  under  normal  conditions,  nitrogen  gas  is  very  unreactive. 
However, in an automobile engine, the formation of the air pollutant nitric oxide, NO is favoured and 
is given by the reaction:

N2 (g) + O2 (g)  2NO (g)                ∆H = +ve
(a) State Le Chatelier’s principle.
(b) Assuming the mixture of gases are kept in a closed vessel, use Le Chatelier’s principle to 
predict and explain what will happen to the composition of the mixture when
(I) the concentration of NO is decreased.                                                    
(ii) the pressure of the system is decreased.                               
(iii) the temperature is increased.  

5. Cerium(IV) ions, Ce4+(aq), reacts with iodide ions, I-(aq) according to the equation:

)()(
4 22 aqaq ICe −+ +            )(2)(

32 aqaq ICe ++

Quantities of Ce4+(aq) and I-(aq) were 
mixed together, and the variation of 
concentration of the reactants and products 
with time is shown in the graph.

(a) State the length of time taken for equilibrium 
to be reached.

(b) Determine the concentration of I-
(aq) at 

equilibrium, given that the initial 
concentration of I-

(aq) is 
0.06 moldm-3. [0.04 moldm-3 ]

(c) Plot on the graph to show how the 
concentration of I-

(aq) changes with time.
(d) Calculate a value for the equilibrium 

constant, Kc. [6.25 mol-1 dm3]

6. In order to establish the following 
equilibrium,

)()( gs COFeO +            )(2)( gs COFe +
the following species were placed in a closed container. 
(a) FeO and CO (b) Fe, FeO and CO2

(c) Fe and CO (d) Fe and FeO
Which of the combinations would not form an equilibrium mixture? Explain. 

1

Time / s

0.01

0.02

0.03

0.04

0.05

0.06

Concentration / moldm-3

10
0

Ce4+ 

20 30 40 50 60 70

Ce3+ 

I
2
 

http://www.chemistryguru.com.sg/


Chemistry Guru :: Making Chemistry Simpler ::   www.chemistryguru.com.sg  

7. Nitrogen dioxide decomposes according to the following equation:

)(22 gNO           )(2)(2 gg ONO +
At 25°C, 4.00 mol of nitrogen dioxide were put into a 1.00 dm3 container, the equilibrium mixture 
contained 0.80 mol of oxygen.
Determine the equilibrium constant, Kc, of this reaction at 25°C. [0.356 mol dm-3]

8. Steam dissociates into its elements at very high temperatures.

)(22 gOH             )(2)(22 gg OH +
At a high temperature and a pressure of 1.0 atm, 20% of the steam is dissociated into hydrogen and 
oxygen. Calculate the pressure that each of three gases exert at equilibrium, and hence calculate 
the equilibrium constant, Kp, at that temperature. [5.68 x 10-3 atm]

9. Bromine chloride (BrCl) can be formed from bromine and chlorine by the following reaction:

)(2)(2 gg BrCl +          )(2 gBrCl
At a certain temperature, 1.0 mol of chlorine and 1.0 mol of bromine were enclosed in a flask and 
allowed to reach equilibrium. At this temperature, Kc = 4.00. 
(a) Calculate the number of moles of each species at equilibrium.
(b) Calculate the percentage of chlorine reacted at equilibrium. [50.0%]
(c) Explain why the volume of the reaction vessel is not required to calculate Kc.

10. Methanol reacts with ethanedioic acid as shown:
( ) )(2)(32 ll COOHOHCH +           ( ) )(2)(23 2 ll OHCOOCH +

20.0 cm3 of 0.500 moldm-3 of methanol was mixed with 30.0 cm3 of 0.400 moldm-3 of ethanedioic 
acid. After the mixture has reached equilibrium, it was found that 10.0 cm3 of the resultant mixture 
required 30.0 cm3 of 0.100 moldm-3 NaOH for neutralisation. Calculate the concentration of methanol 
at equilibrium, and hence the value of the equilibrium constant (Kc). [1500 mol-2dm6]

11. For the gaseous reaction represented by the equation

)(2)(2 gg IH +          )(2 gHI ∆H = positive
(a) State and explain how the equilibrium constant (Kc) will change with
      i.  increase in temperature
      ii. introduction of a catalyst
(b)  State and explain how the position of equilibrium would be affected when
      i.   HI is added at constant volume
      ii.  H2 is removed at constant volume
      iii. Ar gas is added at constant pressure
      iv. volume of the system is decreased

12. Methanol, carbon monoxide, and hydrogen reacts according to the following reaction:

)(3 gOHCH         )(2)( 2 gg HCO + ∆H = + 92.0 kJmol-1

State and explain how the equilibrium composition of the mixture would change when
(a) volume of the reaction vessel is decreased
(b) the temperature is increased
(c) the partial pressure of CH3OH was reduced
(d) a catalyst is added
(e) an inert gas is added at constant temperature and volume

13. Carbon monoxide and chlorine reacts according to 
the following reaction:

)(2)( gg ClCO +          )(2 gCOCl   ∆H = − 113 kJmol-1

A mixture of carbon monoxide and chlorine was 
allowed to reach equilibrium, and various single 
changes were made to the conditions inside the 
reaction vessel at different times. The variation in 
concentration of the various components against 
time are summarised in the graph below. 
Discuss the changes that occurred at (a) 7.5 min 
(b) 10.0 min (c) 18.0 min
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