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How To Expand Brackets Algebra

Introduction

Algebra is often seen as the gateway to higher mathematics, and one of the foundational
skills every student must master is the ability to expand brackets. Whether you are solving
equations, simplifying expressions, or tackling calculus, knowing how to expand brackets
algebra is essential. Expanding brackets, also known as the distributive law, allows you to
rewrite expressions in a simpler, more workable form. This article will guide you through
every step, from basic single brackets to more complex double and triple expansions, while
highlighting common pitfalls  and offering practice strategies.  By the end, you will  feel
confident handling any algebraic expansion you encounter.

What Does It Mean to Expand Brackets?

Expanding brackets means removing the parentheses by multiplying each term inside the
bracket by the term (or terms) outside. The key principle is the distributive property: a(b +
c) = ab + ac. This property ensures that every term inside the bracket is multiplied by the
factor outside, and the resulting products are added (or subtracted) accordingly. Expanding
is the reverse process of factorising, and it is a core algebraic manipulation used in solving
equations, simplifying expressions, and working with functions.

The Distributive Property: The Foundation of
Expanding Brackets

Understanding the Rule

The distributive property states that multiplying a sum by a number gives the same result as
multiplying each addend individually and then adding the products. In algebra, if you have
an expression like 3(x + 4), you multiply 3 by x and 3 by 4, yielding 3x + 12. This simple
rule extends to subtraction as well: a(b – c) = ab – ac.

Why It Works

Think of the distributive property as a way to “distribute” the multiplication across the
terms inside  the  brackets.  This  is  based on  the  fundamental  arithmetic  principle  that
multiplication is distributive over addition and subtraction. Without this property, algebra
would be far more cumbersome.

How to Expand Single Brackets

Expanding a single bracket is the most straightforward application. Here’s the step-by-step
process:

Identify the term outside the bracket (the multiplier).1.
Multiply that term by each term inside the bracket one by one.2.
Write the results as a sum or difference, keeping the signs correct.3.
Simplify by combining like terms if possible.4.

For example: 2(3x – 5) becomes 2 × 3x = 6x and 2 × (-5) = -10. The expanded form is 6x
– 10.

Another example with a negative multiplier: -4(2y + 3). Multiply: -4 × 2y = -8y and -4 × 3
= -12,  so the result  is  -8y – 12.  Always be careful  with signs when the multiplier is
negative.

Expanding Double Brackets (Binomials)

When you have two sets of brackets multiplied together, such as (a + b)(c + d), you need to
expand each term in the first bracket with each term in the second bracket. A common
mnemonic is FOIL (First, Outer, Inner, Last), but the principle is the distributive property
applied twice.

Using the FOIL Method

First: Multiply the first terms of each bracket: a × c = ac
Outer: Multiply the outer terms: a × d = ad
Inner: Multiply the inner terms: b × c = bc
Last: Multiply the last terms: b × d = bd

Then add them all: ac + ad + bc + bd. This works for any binomial product.

For example: Expand (x + 2)(x – 5). Work through: First: x × x = x²; Outer: x × (-5) = -5x;
Inner: 2 × x = 2x; Last: 2 × (-5) = -10. Sum: x² – 5x + 2x – 10 = x² – 3x – 10.

Alternative: Grid Method

Some learners prefer the grid method, especially when dealing with more than two terms.
Draw a 2x2 grid, label rows with terms from the first bracket, columns with terms from the
second, fill in each cell with the product of the row and column, then sum all cells. This is a
visual way to ensure no multiplication is missed.

Expanding Double Brackets with More Than Two Terms

If one or both brackets contain more than two terms, the FOIL acronym no longer applies.
Instead, you must use the distributive property systematically: multiply every term in the
first bracket by every term in the second. For instance, (x + 1)(2x² – 3x + 4) would require
six products: x × 2x² = 2x³, x × (-3x) = -3x², x × 4 = 4x, then 1 × 2x² = 2x², 1 × (-3x) = -3x,
1 × 4 = 4. Combine like terms: 2x³ + (-3x² + 2x²) = -x²; 4x – 3x = x; constant 4. Final
expression: 2x³ – x² + x + 4.

Expanding Triple Brackets

When expanding three brackets, such as (a + b)(c + d)(e + f), you expand step by step.
First, expand the product of the first two brackets to get a quadratic. Then multiply that
result by the third bracket. The process uses the same distributive principle but requires

careful organisation to avoid mistakes.
Example: Expand (x + 1)(x – 2)(x + 3).

Expand (x + 1)(x – 2) = x² – 2x + x – 2 = x² – x – 21.
Now multiply (x² – x – 2) by (x + 3): Multiply each term in the quadratic by x and then2.
by 3.

x² × x = x³, x² × 3 = 3x²
-x × x = -x², -x × 3 = -3x
-2 × x = -2x, -2 × 3 = -6

Combine like terms: x³ + (3x² – x²) = x³ + 2x²; (-3x – 2x) = -5x; constant -6. So the3.
expansion is x³ + 2x² – 5x – 6.

Triple brackets often arise in volume problems, polynomial roots, and calculus. Practice with
a few examples will make the process automatic.

Special Products: Shortcut Expansions

Certain bracket patterns appear so frequently that memorising their expansions saves time.
Recognising these special products is a key part of mastering how to expand brackets
algebra efficiently.

Difference of Two Squares

The pattern (a + b)(a – b) expands to a² – b². There is no middle term because the outer and
inner terms cancel. For example, (2x + 3)(2x – 3) = (2x)² – 3² = 4x² – 9.

Perfect Square Binomials

Two related patterns: (a + b)² = a² + 2ab + b² (a – b)² = a² – 2ab + b²

For instance, (3x – 4)² = (3x)² – 2(3x)(4) + 4² = 9x² – 24x + 16.

Sum and Difference of Cubes

Expanding (a + b)(a² – ab + b²) = a³ + b³, and (a – b)(a² + ab + b²) = a³ – b³. These are less
common but important for factoring higher-degree polynomials.

Common Mistakes When Expanding Brackets

Even experienced students slip up. Here are the most frequent errors and how to avoid
them:

Forgetting the middle term in double brackets: When using FOIL, some students
only multiply the First and Last terms, neglecting Outer and Inner. Always ensure all
four products are accounted for.
Sign errors with negative numbers: For example, in (x – 5)(x + 2), the Outer term is
x × 2 = 2x, but the Inner term is (-5) × x = -5x. Keep track of negative signs carefully.
Incorrectly distributing a negative sign: When a negative number is outside the
bracket, it must multiply every term inside, changing signs. For instance, –(2x – 3) =
–2x + 3, not –2x – 3.
Combining unlike terms prematurely: Only terms with exactly the same variable
and exponent can be added or subtracted. Do not combine x² with x.
Skipping steps in triple expansions: Rushing through the intermediate quadratic
step often leads to errors. Write each step clearly.

Tips for Mastering Bracket Expansion

To become proficient at how to expand brackets algebra, consider these strategies:

Practice with small numbers first: Start with simple integer coefficients before1.
moving to fractions or variables.
Use the grid method: Especially for larger brackets, a grid helps organise2.
multiplications and prevents missing terms.
Check by substituting a value: Choose a simple number (like x = 1) and evaluate3.
both the original bracket expression and your expanded form. If they give the same
result, you are likely correct.
Memorise the special patterns: Knowing the formulas for perfect squares and4.
difference of squares speeds up your work significantly.
Write neatly and align like terms: When summing products, arrange them in5.
descending powers of the variable to easily spot like terms.

Real-World Applications of Expanding Brackets

Why learn how to expand brackets? Algebra is not just an abstract exercise. Expanding
brackets is used in physics to model forces, in economics to calculate profit functions, in
computer  graphics  to  perform  transformations,  and  in  everyday  problem solving.  For
example, the area of a rectangle with sides (x+3) and (x+5) can be found by expanding
(x+3)(x+5) = x² + 8x + 15. Understanding this relationship allows you to derive formulas
and solve geometry and optimisation problems.

Step-by-Step Practice Problems

Try these exercises to solidify your skills. Expand each expression, then check your answers
below.

4(2a – 7)1.
(y + 6)(y – 2)2.
(3p + 1)(2p – 5)3.
(x – 4)(x + 4)4.
(2x + 3)²5.
(m + 2)(m – 3)(m + 1)6.

Answers:

8a – 281.
y² + 4y – 122.
6p² – 13p – 53.


