basic maths formulas of algebra

basic maths formulas of algebra form the foundation for solving a wide range
of mathematical problems, from simple equations to complex expressions.
Mastery of these essential algebraic formulas is crucial for students,
educators, and professionals who frequently engage with quantitative data and
abstract reasoning. This article thoroughly explores the fundamental
algebraic formulas, including identities, factorization techniques, quadratic
equations, and linear equations. Additionally, the article highlights how
these formulas are applied in problem-solving and real-world scenarios. By
understanding and memorizing these basic maths formulas of algebra, learners
can enhance their mathematical efficiency and accuracy. Following an overview
of the key formulas, a structured guide will detail each category, providing
examples and explanations to facilitate comprehensive learning.
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Fundamental Algebraic Identities

Fundamental algebraic identities are the basic building blocks that simplify
algebraic expressions and solve equations efficiently. These identities are

universally applicable and form the basis for more complex manipulations in

algebra. Understanding these identities is critical for mastering the basic

maths formulas of algebra.

Square of a Binomial
The square of a binomial formula is one of the most important algebraic

identities. It expresses the square of the sum or difference of two terms as
a trinomial:

e (a + b)? =a”? + 2ab + b?

e (a — b)? a? - 2ab + b?

These formulas help in expanding expressions and simplifying polynomial
calculations.

Sum and Difference of Two Terms

These identities are used to multiply the sum and difference of the same two



terms. They are essential in factorization and simplifying expressions:

e (a + b)(a - Db) = a? - b?

This identity is also known as the difference of squares formula and is
widely used to factor polynomials.

Cube of a Binomial

The cube of a binomial formula expands the cube of the sum or difference of
two terms:

e (a + b)?® = a® + 3a?b + 3ab? + b?
e (a - b)® = a’® - 3a?b + 3ab? - b?

These expansions are useful in algebraic manipulations involving cubic
expressions.

Factorization Formulas

Factorization is a critical process in algebra that involves expressing an
algebraic expression as a product of its factors. The basic maths formulas of
algebra include several factorization techniques that simplify solving
equations and analyzing polynomial functions.

Common Factor Extraction

Extracting the greatest common factor (GCF) is the simplest form of
factorization. This involves identifying the largest expression that divides
all terms:

e For example, factorize 6x? + 9x = 3x(2x + 3)

This process reduces the complexity of expressions and prepares them for
further factorization.

Factorization of Quadratic Expressions

Quadratic expressions of the form ax® + bx + c can be factorized using
methods such as splitting the middle term or applying the quadratic formula.
When the quadratic is factorable, it is expressed as:

e ax? + bx + ¢ = (mx + n) (px + q)

where m, n, p, and g are constants determined by the coefficients a, b, and
c.



Difference and Sum of Cubes

The sum and difference of cubes have specific factorization formulas:
ea®* - pb?® = (a - b)(a? + ab + b?)
ea’® + b® = (a + b)(a? - ab + b?)

These formulas are essential in breaking down cubic expressions into simpler
polynomial factors.

Quadratic Formula and Related Concepts

The quadratic formula is a fundamental tool for solving quadratic equations
where factoring is not straightforward. It provides the roots of any
quadratic equation of the form ax? + bx + c = 0.

Quadratic Formula

The quadratic formula is derived from the process of completing the square
and is written as:

ex = (-b + ¥ (b? - 4ac)) / (2a)

This formula calculates the exact solutions (roots) of the quadratic
equation, where a, b, and c are coefficients, and the discriminant (b? - 4ac)
determines the nature of the roots.

Discriminant and Roots

The discriminant (D) plays a vital role in understanding the roots of a
quadratic equation:

e If D > 0, there are two distinct real roots.

e ITf D

0, there is one real root (a repeated root).

e If D < 0, the roots are complex conjugates.

Recognizing the discriminant helps in selecting appropriate methods for
solving quadratic equations.

Vertex Form of a Quadratic

The vertex form expresses a quadratic function as:

ey = a(x - h)? + k



where (h, k) represents the vertex of the parabola. This form is useful in
graphing and understanding the properties of quadratic functions.

Linear Equations and Formulas
Linear equations are the simplest form of algebraic equations involving

variables to the first power. They are foundational in algebra and appear in
numerous mathematical and real-world applications.

Standard Form of a Linear Equation

The standard form of a linear equation in two variables x and y is expressed
as:

e Ax + By = C

where A, B, and C are constants. This form is widely used for graphing lines
and solving systems of equations.

Slope—-Intercept Form

The slope-intercept form is a convenient way to express linear equations,
especially when graphing:

ey =mx + Db
Here, m represents the slope of the line, and b is the y-intercept. This

formula is essential for understanding the rate of change and position of a
line on a coordinate plane.

Point-Slope Form

Point-slope form is used when a point on the line and the slope are known:

*y - Vi = m(x - x,)

This formula facilitates writing the equation of a line quickly from given
information.

Formulas for Algebraic Expressions

Algebraic expressions often require manipulation using specific formulas to
simplify, expand, or solve them. The following formulas are essential
components of the basic maths formulas of algebra.



Sum of n Terms of an Arithmetic Progression

The formula to calculate the sum of the first n terms of an arithmetic
sequence 1is:

e S = n/2 [2a + (n - 1)d]

where a is the first term, d is the common difference, and n is the number of
terms. This formula is widely used in series and sequence problems.

Sum of n Terms of a Geometric Progression

For a geometric sequence where each term is multiplied by a common ratio r,
the sum of n terms is given by:

e S =a(1l - r") / (1 - 1), for r = 1

This formula is applicable in exponential growth and decay problems,
financial calculations, and more.

Binomial Theorem

The binomial theorem provides a formula for expanding powers of binomials:

e (a + b)® = % (n choose k) a® [@ b, where k = 0 to n

This theorem is fundamental in combinatorics and algebra, enabling the
expansion of expressions raised to any positive integer power.

Frequently Asked Questions

What is the formula for the sum of two squares in
algebra?

The sum of two squares does not factor over the real numbers, but the
difference of two squares formula is (a”2 - b"2) = (a - b)(a + b).

How do you factor a quadratic expression using the
basic algebra formula?

A quadratic expression ax”2 + bx + ¢ can be factored using the formula: x =
[-b £+ v (b*2 - 4ac)] / (2a), which gives the roots. The factorized form is a(x
- x1) (x - x2), where x1 and x2 are the roots.

What is the expansion formula for (a + b)”*2 in



algebra?

The expansion formula for (a + b)"*2 is (a + b)"2 = a2 + 2ab + b"2.

How can you express the difference of cubes in
algebra?

The difference of cubes formula is a3 - b*"3 = (a - b) (a2 + ab + b"2).

What is the formula for the sum of cubes in algebra?

The sum of cubes formula is a3 + b"3 = (a + b) (a”2 - ab + b"2).

Additional Resources

1. Algebra Essentials: Key Formulas and Concepts

This book offers a concise overview of fundamental algebraic formulas and
principles. It is designed for beginners who want to grasp the essential
concepts quickly. Each chapter includes clear explanations and practical
examples to enhance understanding.

2. Mastering Algebra: A Formula Guide

Focused on helping students master algebraic formulas, this guide breaks down
complex expressions into manageable parts. It covers everything from linear
equations to quadratic formulas with step-by-step instructions. The book also
includes practice problems to reinforce learning.

3. Algebra Formulas Made Simple

Perfect for high school students, this book simplifies the most important
algebra formulas. It provides easy-to-follow explanations and visual aids to
help readers remember key concepts. Additionally, it includes tips for
solving common algebraic problems efficiently.

4. The Complete Algebra Formula Handbook

This comprehensive handbook compiles all the essential algebra formulas in
one place. It serves as a quick reference for students and educators alike.
The book also explains the derivation of formulas to deepen conceptual
understanding.

5. Algebra for Beginners: Formulas and Applications

Designed for those new to algebra, this book introduces basic formulas
alongside real-world applications. It emphasizes practical use and problem-
solving strategies. Readers will find exercises that connect algebraic
concepts to everyday situations.

6. Quick Guide to Algebraic Formulas

This quick guide is ideal for students needing a fast refresher on algebra
formulas. It highlights the most commonly used formulas with examples and
tips for memorization. The book is structured for easy navigation and rapid
review.

7. Essential Algebra: Formulas and Practice Problems

Combining theory with practice, this book presents key algebra formulas
followed by exercises to test comprehension. It encourages active learning
through problem-solving and detailed solution walkthroughs. Suitable for
self-study and classroom use.



8. Algebraic Formulas and Their Uses

This book explores various algebraic formulas and explains their practical
uses in mathematics and science. It provides detailed explanations and
examples to show how formulas apply in different contexts. The text is
suitable for both students and professionals.

9. Step-by-Step Algebra Formulas

Aimed at learners who prefer a methodical approach, this book breaks down
algebra formulas into easy steps. Each formula is accompanied by clear
instructions and solved examples. The step-by-step format helps build
confidence in applying algebraic methods.
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