
Edexcel International A

Level (IAL) Maths: Pure 4

Differential Equations

Contents

General Solutions

Particular Solutions

Separation of Variables

Modelling with Differential Equations

Solving & Interpreting Differential Equations

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 1

https://www.savemyexams.com/?utm_source=pdf


General Solutions

General solutions

What is a differential equation?

Any equation, involving a derivative term, is a differential equation

Equations involving only first derivative terms are called first order differential

equations

Equations involving second derivative terms are called second order differential

equations

What is a general solution?
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Integration will be involved in solving the differential equation

ie working back to “y = f(x)”

A constant of integration, c is produced

This gives an infinite number of solutions to the differential equation, each of the form y =

g(x) + c  (ie  y = f(x)  where  f(x) = g(x) + c)

These are often called a family of solutions …

… and the solution y= g(x) + c is called the general solution
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Worked Example
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Particular Solutions

Particular solutions

What is a particular solution?

Ensure you are familiar with General Solutions first

With extra information, the constant of integration, c, can be found

This means the particular solution (from the family of solutions) can be found

What is a boundary condition and an initial condition?
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A boundary condition is a piece of extra information that lets you find the particular

solution

For example knowing y = 4 when x = 0 in the preceding example

In a model this could be a particle coming to rest after a certain time, ie v = 0 at time

t

Differential equations are used in modelling, experiments and real-life situations

A boundary condition is often called an initial condition when it gives the situation at the

start of the model or experiment

This is often linked to time, so t = 0
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It is possible to have two boundary conditions

eg a particle initially at rest has velocity, v = 0 and acceleration, a = 0 at time, t = 0

for a second order differential equation you need two boundary conditions to find

the particular solution

Worked Example
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Separation of Variables

Separation of variables

What does it mean for a differential equation to be
separable?

Many differential equations used in modelling have two variables involved (ie x and y)

If there is a product of functions in different variables, the differential equation is

separable

ie dy/dx = f(x) × g(y)

Differential equations of the form dy/dx= g(y) should be thought of as dy/dx= 1 × g(y)

where f(x) = 1

How do I solve a differential equation using
separation of variables?
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STEP 1: Separate all y terms on one side and all x terms on the other side

STEP 2: Integrate both sides
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STEP 3: Include one “overall” constant of integration

STEP 4: Use the initial or boundary condition to find the particular solution

STEP 5: Write the particular solution in sensible, or required, format

Worked Example
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Modelling with Differential Equations

Modelling with differential equations

What can be modelled with differential equations?

Derivative terms like  
dy

dx
 are “rates of change”

  There are many situations that involve “change”

Temperature

Radioactivity

Medication

Sales
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How do I set up a model with differential equations?

The first task is to set up a differential equation from a description in words:
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Important phrases here are …

… “rate of change” ... reference to a derivative term like 
dy

dx

… directly/inversely proportional to ... y = kx , y =
k

x

… formulate ... means to write as an equation

you may need to choose and define letters for variables

V for volume, h for height (of a cylinder, say)
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Some differential equations may involve Connected Rates of Change
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Examiner Tips and Tricks

Use a highlighter (or underline) to pick out important words/phrases

Read and re-read the question several times
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Jot down bits and pieces as you go; do not expect to go straight from reading to

writing down a differential equation.

Worked Example
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Solving & Interpreting Differential Equations

Solving & interpreting differential
equations

How do I solve a differential equation from a given

model?

Solving differential equations from a given model using the same techniques as before,

for example separation of variables

The precise integration method will depend on the type of question (see Decision

Making)

Particular solutions are usually required to Differential Equations

An initial/boundary condition is needed

Solutions can be rewritten in a format relevant to the model
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The solution can be used to make predictions at other times

Temperature after four minutes

Volume of sales after another three months

How can I use the solution of a differential equation to
answer modelling questions?

Questions may ask you to interpret your solutions in the context of the problem
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There could be links to other areas of A level maths – such as mechanics

Your notes

© 2026 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 24

https://www.savemyexams.com/?utm_source=pdf


Sometimes multiple rates of change may be involved in a model or problem
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See Connected Rates of Change
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How can I interpret a model using the solution to the
differential equation?

Models may not always be realistic in the long term

A population will not grow indefinitely – it will reach a natural limit

You will be expected to interpret and comment on the model
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Worked Example
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