
Chemistry Olympiad Problem Solving
Approach Equilibria
Are you ready to take your chemistry skills to the next level? In this article, we will
explore the fascinating world of Chemistry Olympiad problem solving approach in
equilibria. Equilibrium reactions are an essential concept in chemistry and
understanding how to approach these problems can make a huge difference in
your success in the Olympiad competition.

Equilibrium Reactions

Equilibrium reactions occur when the forward and reverse reactions in a chemical
equation are happening at the same rate, resulting in no net change in the
concentrations of the reactants and products. These reactions are governed by a
specific constant called the equilibrium constant (K). The value of K determines
the extent to which the reaction proceeds towards the products or reactants.

In the Chemistry Olympiad, you will encounter various types of equilibrium
reactions, including acid-base equilibrium, solubility equilibrium, and complex
formation equilibrium. Each type requires a different problem solving approach,
and understanding these approaches is the key to solving complex equilibrium
problems.
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The Problem Solving Approach

When facing an equilibrium problem in the Olympiad, it is important to follow a
systematic problem solving approach. Here is a step-by-step guide to help you
tackle any equilibrium problem:

Step 1: Identify the Reaction Type

The first step is to identify the type of equilibrium reaction you are dealing with. Is
it an acid-base reaction, solubility equilibrium, or complex formation equilibrium?
This step is crucial as it will determine the appropriate equations and concepts to
apply.

Step 2: Write the Balanced Chemical Equation

Once you identify the reaction type, write down the balanced chemical equation
for the reaction. Be sure to include the states of matter (solid, liquid, gas, or
aqueous) for each reactant and product.

Step 3: Determine the Equilibrium Expression
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The equilibrium expression is an equation that represents the relationships
between the concentrations of the reactants and products at equilibrium. It is also
known as the equilibrium constant expression. To determine the equilibrium
expression, you need to write the concentrations of the reactants and products
raised to the power of their respective stoichiometric coefficients.

Step 4: Calculate the Equilibrium Constant (K)

Using the provided initial concentrations or equilibrium concentrations, calculate
the equilibrium constant (K) for the reaction. The value of K will determine the
direction in which the reaction proceeds and the relative concentrations of the
reactants and products at equilibrium.

Step 5: Solve the Problem

Now that you have determined the equilibrium constant (K),you can use it to
solve various types of equilibrium problems, such as calculating unknown
concentrations, predicting the direction of the reaction, or determining the effect
of changing conditions on the equilibrium.

Example Problem

Let's apply the problem solving approach to an example problem:

Consider the following reaction between nitrogen dioxide (NO2) and dinitrogen
tetroxide (N2O4):

2 NO2(g) ฀ N2O4(g)

The equilibrium constant (K) for this reaction is 0.21 at a certain temperature. If
the initial concentration of nitrogen dioxide is 0.10 M, what is the equilibrium
concentration of dinitrogen tetroxide?



In this problem, we have already identified the reaction type as a gas-phase
equilibrium. Let's go through the steps:

Step 1: Identify the Reaction Type

Gas-phase equilibrium

Step 2: Write the Balanced Chemical Equation

2 NO2(g) ฀ N2O4(g)

Step 3: Determine the Equilibrium Expression

K = [N2O4] / [NO2]^2

Step 4: Calculate the Equilibrium Constant (K)

K = 0.21 (given)

Step 5: Solve the Problem

Using the given initial concentration of nitrogen dioxide (0.10 M) and the
equilibrium constant (K),we can calculate the equilibrium concentration of
dinitrogen tetroxide using the equilibrium expression and some algebraic
manipulation. By substituting the values into the equilibrium expression, we get:

0.21 = [N2O4] / (0.10)^2

Solving for [N2O4], we find:

[N2O4] = 0.21 * (0.10)^2 = 0.0021

So, the equilibrium concentration of dinitrogen tetroxide is 0.0021 M.



Mastering the problem solving approach in equilibrium reactions is crucial for
success in Chemistry Olympiad. By following a systematic approach and
understanding the fundamentals of equilibrium, you can confidently tackle any
equilibrium problem that comes your way. Remember to identify the reaction type,
write the balanced chemical equation, determine the equilibrium expression,
calculate the equilibrium constant, and solve the problem. With enough practice
and dedication, you will become a problem-solving expert in the fascinating world
of equilibria.
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This book is part of a series of Chemistry Olympiad – A problem-solving
approach. This book aims to provide a problem-solving approach to the questions
in Chemistry Olympiad, a different take to Chemistry Olympiad as opposed to the
routine memorisation and heavy content provided in other books. I plan to make a
series of these books for various other chapters such as kinetics, organic
chemistry, inorganic elucidation etc. if this book gains any form of traction.
The books would be separated into 3 main chapters: Fundamentals, Problem-
solving approach, Tips & tricks. The first chapter will provide you with the
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necessary knowledge to solve the problems you will face in Chemistry Olympiad.
In the next chapter, we will go through some techniques used to solve problems.
There would be problems of which you may choose to do before reading the
solutions in this chapter. The solutions will include guided techniques to tackling
such problems along with in depth analysis and explanation of the questions.
Lastly, the final chapter, would comprise of tips I have picked up along the way
which will help increase your speed in doing problems and general advice.

I graduated from NUS High (Singapore) in 2019 with High Distinction with
Honours in Mathematics and Chemistry, and Majors in Biology and Physics. I
participated in the International Chemistry Olympiad (IChO) representing
Singapore in 2019 and attained a gold medal when I was 18 years old.

The idea for the book came out of boredom due to COVID-19. �� 

You can contact me at yongxiangng@gmail.com for any inquiry or errata.
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