
how to factorise algebra
how to factorise algebra is a fundamental skill in mathematics that allows individuals to
break down complex algebraic expressions into simpler components. Mastering the art of
factorisation not only aids in solving equations but also enhances understanding of
polynomial relationships. This article will guide you through the essential techniques of
factorising algebra, starting from basic concepts to more advanced methods. We will
explore different types of factorisation, the common techniques used, and provide
examples to illustrate each method. By the end of this article, you will have a
comprehensive understanding of how to factorise algebra effectively.
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Understanding Factorisation
Factorisation is the process of expressing an algebraic expression as a product of its
factors. These factors can be numbers, variables, or polynomials. The goal of factorisation
is to simplify expressions, making them easier to solve or manipulate. It is a crucial skill in
algebra that facilitates the solving of quadratic equations and polynomial expressions.

One of the key reasons for learning how to factorise algebra is its application in solving
equations. When an equation is factorised, it can often be solved more easily by setting
each factor to zero. This property is foundational in algebra and calculus, as it connects to
the concept of finding roots of polynomial functions.

Another important aspect of factorisation is the identification of common factors, which can
significantly simplify expressions. Recognising these factors can lead to quicker solutions
and a deeper understanding of the relationships between different algebraic terms.

Types of Factorisation
Factorisation can be categorised into various types based on the expression being
factorised. Understanding these types is essential for applying the correct techniques.



1. Factorisation by Common Factors
This is perhaps the simplest form of factorisation, where the greatest common factor (GCF)
of the terms in an expression is identified and factored out.

For example, consider the expression 6x² + 9x. The GCF here is 3x, so we can rewrite the
expression as:
3x(2x + 3).

2. Factorisation of Quadratic Expressions
Quadratic expressions can often be factorised into the product of two binomials. The
standard form of a quadratic expression is ax² + bx + c.

To factor a quadratic expression, one needs to find two numbers that multiply to ac (the
product of a and c) and add to b.

For instance, in the expression x² + 5x + 6, we look for two numbers that multiply to 6 and
add to 5, which are 2 and 3. Therefore, the expression can be factorised as:
(x + 2)(x + 3).

3. Difference of Squares
The difference of squares is a specific type of polynomial that can be factorised using the
formula a² - b² = (a + b)(a - b).

For example, x² - 9 can be factorised as:
(x + 3)(x - 3).

4. Perfect Square Trinomials
A perfect square trinomial is an expression that can be expressed as the square of a
binomial. The general forms are a² + 2ab + b² = (a + b)² and a² - 2ab + b² = (a - b)².

For instance, x² + 6x + 9 can be factorised as:
(x + 3)².

Common Techniques for Factorisation
There are several techniques that can be employed to factorise algebraic expressions
effectively. Familiarity with these methods will enhance your problem-solving capabilities.



1. Grouping
Grouping is a technique used when an expression has four or more terms. The terms are
grouped into pairs, and common factors are identified within each group.

For example, in the expression x³ + 3x² + 2x + 6, we can group as follows:
(x³ + 3x²) + (2x + 6).

Factoring out the common terms gives us:
x²(x + 3) + 2(x + 3) = (x + 3)(x² + 2).

2. Using the Quadratic Formula
In cases where factorisation is complicated or not straightforward, the quadratic formula
ax² + bx + c = 0 can be used to find roots, which can then help in factorising the
expression.

The roots of the quadratic can be calculated using:
x = (-b ± √(b² - 4ac)) / 2a.

Once roots are found, the expression can be written in its factored form.

3. Synthetic Division
Synthetic division is a shortcut method of dividing a polynomial by a binomial of the form x
- r. This method is useful for finding factors and is often quicker than traditional long
division.

For example, if we want to divide x³ - 4 by x - 2, we can use synthetic division to quickly
find the quotient and remainder, which helps in factorisation.

Step-by-Step Examples
To illustrate the factorisation techniques discussed, here are some step-by-step examples.

Example 1: Factorising a Quadratic Expression
Consider the quadratic expression x² + 7x + 10.

1. Identify a, b, and c: Here, a = 1, b = 7, c = 10.
2. Find two numbers that multiply to ac (10) and add to b (7). The numbers are 2 and 5.
3. Write the expression as:
(x + 2)(x + 5).



Example 2: Factorisation by Grouping
Take the expression 2x³ + 4x² - 3x - 6.

1. Group the terms: (2x³ + 4x²) + (-3x - 6).
2. Factor out common terms: 2x²(x + 2) - 3(x + 2).
3. Factor out the common binomial: (x + 2)(2x² - 3).

Practical Applications of Factorisation
Factorisation has numerous applications in mathematics, science, and engineering. It is
crucial in solving equations, simplifying expressions, and graphing functions.

In the context of algebra, factorisation is used extensively in calculus for finding limits,
derivatives, and integrals of polynomial functions. Additionally, in physics, factorisation can
help in simplifying equations related to motion, forces, and energy.

Understanding how to factorise algebra is also beneficial in more advanced topics such as
linear algebra, where factorisation of matrices plays a significant role in solving systems of
equations.

Conclusion
Factorisation is a vital mathematical skill that simplifies algebraic expressions and aids in
solving equations efficiently. By understanding the various types of factorisation and
techniques available, students and professionals alike can enhance their mathematical
capabilities. Mastering how to factorise algebra not only aids in academic pursuits but also
provides practical skills applicable in real-world scenarios.

Q: What is factorisation in algebra?
A: Factorisation in algebra is the process of breaking down an algebraic expression into
simpler components, called factors, that when multiplied together give the original
expression. This process is essential for simplifying expressions and solving equations.

Q: Why is factorisation important?
A: Factorisation is important because it simplifies complex algebraic expressions, making it
easier to solve equations and understand relationships between variables. It is a
foundational skill in algebra that has applications in calculus, physics, and various fields of
engineering.

Q: How do you factor a quadratic expression?
A: To factor a quadratic expression, identify values of a, b, and c in the standard form ax² +
bx + c. Then, find two numbers that multiply to ac and add to b. Rewrite the expression as



a product of two binomials using these numbers.

Q: What are the common techniques for factorisation?
A: Common techniques for factorisation include factoring by common factors, factorising
quadratics, using the difference of squares, perfect square trinomials, grouping, synthetic
division, and applying the quadratic formula.

Q: Can all algebraic expressions be factorised?
A: Not all algebraic expressions can be factorised into rational numbers or simpler
polynomials. Some expressions are irreducible over the set of rational numbers, meaning
they cannot be factored further.

Q: What is the difference between factoring and
expanding?
A: Factoring is the process of breaking down an expression into its factors, while expanding
is the process of multiplying out factors to obtain a polynomial expression. These processes
are inverses of each other.

Q: How does factorisation apply in real-world
situations?
A: Factorisation applies in real-world situations such as optimizing functions in business,
analyzing physical systems in engineering, and simplifying data models in statistics. It helps
in making complex problems more manageable.

Q: What is synthetic division, and how is it related to
factorisation?
A: Synthetic division is a method used to divide polynomials by binomials of the form x - r.
It simplifies finding factors of polynomials, especially when looking for roots, and is a faster
alternative to long division.

Q: How can I improve my factorisation skills?
A: To improve your factorisation skills, practice regularly with different types of expressions,
study various factorisation techniques, and work on problems that require applying these
methods. Online resources and textbooks can provide additional practice problems.



Q: Are there any online tools for factorisation?
A: Yes, there are various online calculators and algebra tools that can help with
factorisation. These tools can provide step-by-step solutions and help you check your work,
though it is essential to understand the underlying concepts behind factorisation.
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