
list of all mathematical formulas

list of all mathematical formulas serves as an essential reference for students, educators, engineers, and
professionals who rely on mathematical principles for problem-solving and analysis. This comprehensive
compilation covers a wide range of formulas from various branches of mathematics, including algebra,
geometry, trigonometry, calculus, and statistics. By having a consolidated list, users can quickly access
critical equations related to areas, volumes, algebraic expressions, trigonometric identities, derivatives,
integrals, and probability. The list also includes fundamental constants and relationships that form the
backbone of mathematical theory and applications. Whether preparing for exams, conducting research, or
performing calculations, this resource provides clarity and efficiency. The following sections delve into
these categories in detail, ensuring a thorough understanding of the most commonly used mathematical
formulas.

Algebraic Formulas

Geometric Formulas

Trigonometric Formulas

Calculus Formulas

Probability and Statistics Formulas

Algebraic Formulas
Algebraic formulas form the foundation of mathematical expressions involving variables and constants.
These formulas simplify the process of expanding, factoring, and solving equations. Mastery of algebraic
formulas allows for efficient manipulation of expressions and solving polynomial equations.

Basic Algebraic Identities
Basic algebraic identities are frequently used to expand or factor expressions quickly without direct
multiplication. These include the square of a binomial, the difference of squares, and the sum and difference
of cubes.

Square of a sum: (a + b)² = a² + 2ab + b²



Square of a difference: (a - b)² = a² - 2ab + b²

Difference of squares: a² - b² = (a + b)(a - b)

Sum of cubes: a³ + b³ = (a + b)(a² - ab + b²)

Difference of cubes: a³ - b³ = (a - b)(a² + ab + b²)

Quadratic Formula
The quadratic formula is essential for finding the roots of a quadratic equation of the form ax² + bx + c = 0.
It provides a direct solution method when factoring is difficult or impossible.

Quadratic formula: x = (-b ± √(b² - 4ac)) / (2a)

Geometric Formulas
Geometric formulas are crucial for calculating dimensions such as lengths, areas, and volumes in two and
three-dimensional shapes. These formulas apply to various polygons, circles, and solid figures.

Area Formulas
Area formulas determine the surface area of shapes, which is necessary in fields ranging from architecture
to manufacturing. Each shape has a specific formula based on its properties.

Square: Area = side²

Rectangle: Area = length × width

Triangle: Area = ½ × base × height

Circle: Area = π × radius²

Trapezoid: Area = ½ × (base₁ + base₂) × height



Volume Formulas
Volume formulas calculate the capacity of three-dimensional objects. These are fundamental in
engineering, physics, and everyday measurements.

Cube: Volume = side³

Rectangular prism: Volume = length × width × height

Cylinder: Volume = π × radius² × height

Sphere: Volume = (4/3) × π × radius³

Cone: Volume = (1/3) × π × radius² × height

Trigonometric Formulas
Trigonometric formulas relate angles to side lengths in right and non-right triangles. These formulas are
vital in fields like physics, engineering, and navigation.

Basic Trigonometric Ratios
Trigonometric functions express ratios of sides in a right triangle and are the basis for more complex
identities.

Sine (sin): opposite / hypotenuse

Cosine (cos): adjacent / hypotenuse

Tangent (tan): opposite / adjacent

Trigonometric Identities
These identities simplify expressions and solve equations involving trigonometric functions. They are
fundamental tools in trigonometry.

sin²θ + cos²θ = 1



1 + tan²θ = sec²θ

1 + cot²θ = csc²θ

sin(2θ) = 2 sinθ cosθ

cos(2θ) = cos²θ - sin²θ

Calculus Formulas
Calculus formulas include derivatives and integrals, which describe rates of change and accumulation.
These formulas are indispensable in science, engineering, and economics.

Derivative Formulas
Derivatives represent the instantaneous rate of change of a function with respect to a variable.
Fundamental derivative formulas cover polynomials, trigonometric functions, and exponential functions.

d/dx (xⁿ) = n xⁿ⁻¹

d/dx (sin x) = cos x

d/dx (cos x) = -sin x

d/dx (eˣ) = eˣ

d/dx (ln x) = 1/x

Integral Formulas
Integrals represent the area under a curve or the accumulation of quantities. Basic integral formulas help in
solving a wide range of problems involving continuous functions.

∫ xⁿ dx = (xⁿ⁺¹) / (n + 1) + C, n ≠ -1

∫ eˣ dx = eˣ + C



∫ sin x dx = -cos x + C

∫ cos x dx = sin x + C

∫ 1/x dx = ln |x| + C

Probability and Statistics Formulas
Formulas in probability and statistics are essential for analyzing data, understanding distributions, and
making predictions. These formulas quantify uncertainty and variability in data sets.

Probability Formulas
Probability formulas calculate the likelihood of events occurring within a defined sample space. They form
the basis for risk assessment and decision-making.

Probability of an event: P(E) = Number of favorable outcomes / Total number of outcomes

Complement rule: P(Eᶜ) = 1 - P(E)

Addition rule (for mutually exclusive events): P(A ∪ B) = P(A) + P(B)

Multiplication rule (for independent events): P(A ∩ B) = P(A) × P(B)

Statistical Measures
Statistical formulas describe central tendency and variability, which are key in data analysis and
interpretation.

Mean (average): μ = (Σxᵢ) / n

Variance: σ² = (Σ(xᵢ - μ)²) / n

Standard deviation: σ = √σ²

Median: middle value in an ordered data set



Mode: most frequently occurring value

Frequently Asked Questions

What are the most commonly used mathematical formulas in algebra?
Common algebraic formulas include the quadratic formula (x = [-b ± √(b² - 4ac)] / 2a), the difference of
squares (a² - b² = (a - b)(a + b)), and the formula for the sum of an arithmetic series (S_n = n/2 [2a + (n -
1)d]).

Where can I find a comprehensive list of all mathematical formulas?
Comprehensive lists of mathematical formulas can be found in math textbooks, online educational platforms
like Khan Academy, and specialized websites such as MathWorld or Wikipedia’s list of mathematical
formulas.

What are the essential geometry formulas I should know?
Essential geometry formulas include the area of a triangle (1/2 × base × height), the area of a circle (πr²),
the Pythagorean theorem (a² + b² = c²), and the volume of a cylinder (πr²h).

How are calculus formulas categorized in a list of mathematical formulas?
Calculus formulas are typically categorized into derivatives (e.g., d/dx[x^n] = nx^{n-1}), integrals (e.g., ∫x^n
dx = x^{n+1}/(n+1) + C), limits, and fundamental theorems like the Fundamental Theorem of Calculus.

Can you provide a list of important trigonometric formulas?
Important trigonometric formulas include the Pythagorean identities (sin²θ + cos²θ = 1), angle sum and
difference formulas (sin(a ± b) = sin a cos b ± cos a sin b), and double angle formulas (sin 2θ = 2 sin θ cos θ).

Why is it useful to have a list of all mathematical formulas?
Having a list of all mathematical formulas is useful for quick reference, study, and problem solving. It helps
students and professionals to efficiently recall essential formulas without memorizing them all individually.

Are there any apps or tools that provide a searchable list of mathematical



formulas?
Yes, apps like Photomath, Wolfram Alpha, and Mathway provide searchable databases of mathematical
formulas and allow users to solve problems step-by-step using those formulas.

Additional Resources
1. Mathematical Formulas & Tables
This comprehensive reference book covers a wide range of mathematical formulas from algebra, geometry,
trigonometry, calculus, and more. It is designed for students, educators, and professionals who need quick
access to essential formulas. The book also includes tables and charts that aid in understanding and applying
mathematical concepts effectively.

2. The Ultimate Book of Mathematical Formulas
An extensive compilation of formulas across all branches of mathematics, this book serves as a handy tool for
exam preparation and problem-solving. It includes clear explanations, examples, and diagrams that make
complex formulas easier to grasp. Ideal for high school and college students, it bridges the gap between
theory and practical application.

3. Encyclopedia of Mathematics Formulas
This encyclopedia provides an in-depth collection of mathematical formulas categorized by topic, including
calculus, linear algebra, probability, and statistics. Each entry is accompanied by detailed explanations and
derivations, helping readers understand the origin and use of each formula. The book is suitable for
advanced students and professionals seeking a reliable mathematical resource.

4. Quick Reference Guide: Mathematical Formulas
Designed for quick consultation, this guide condenses the most important mathematical formulas into an
easy-to-navigate format. It covers essential topics such as arithmetic, geometry, and differential equations,
making it perfect for on-the-go study. The concise descriptions and organized layout help users find
relevant formulas instantly.

5. Mathematical Formula Handbook
This handbook presents a curated list of fundamental and advanced formulas with step-by-step explanations
and practical examples. It is tailored for students preparing for competitive exams and professionals who
require a thorough understanding of mathematical principles. The book also includes tips for memorization
and application of formulas in various contexts.

6. Complete Guide to Mathematical Formulas
Covering a broad spectrum of mathematical disciplines, this guide offers detailed formulas accompanied by
real-world applications. It emphasizes the relationship between formulas and their usage in science,
engineering, and technology fields. With illustrative problems and solutions, it aids in mastering both the
theory and practice of mathematics.



7. Mathematics Formulae and Identities
This book focuses on essential formulas and mathematical identities that frequently appear in problem-
solving and proofs. It includes well-organized sections on algebraic identities, trigonometric identities, and
series expansions. The clear presentation makes it a valuable resource for students and teachers alike.

8. Handbook of Mathematical Formulas and Integrals
Specializing in formulas related to integration and calculus, this handbook provides extensive lists of
integral formulas, differential equations, and special functions. It is an indispensable reference for students
and professionals working in advanced mathematics, physics, and engineering. The book also includes tables
for quick lookup during complex calculations.

9. Mathematical Formulae for Engineers and Scientists
Targeted at engineering and science students, this book compiles mathematical formulas commonly used in
technical disciplines. It covers topics such as vector calculus, complex numbers, and numerical methods
with practical examples. The integration of theory and application makes it a practical guide for academic
and professional use.
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