
list of all formulas in mathematics
list of all formulas in mathematics encompasses a vast array of equations and expressions
essential for solving problems across various branches of math. From algebra and geometry to
calculus and statistics, formulas serve as the foundational tools that enable precise calculation,
analysis, and reasoning. This comprehensive guide presents an organized collection of the most
important and frequently used mathematical formulas, categorized by topic for easy reference.
Whether dealing with linear equations, quadratic expressions, trigonometric identities, or advanced
calculus concepts, a solid understanding of these formulas is crucial for students, educators, and
professionals alike. Additionally, the article touches on number theory and probability formulas,
highlighting their applications in different mathematical contexts. Below is the table of contents that
outlines the key sections covered in this extensive list of all formulas in mathematics.
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Algebraic Formulas
Algebra forms the backbone of many mathematical concepts, and a robust list of all formulas in
mathematics must begin with algebraic expressions. These formulas help simplify, solve, and
manipulate equations involving variables and constants. They include identities, factorization
formulas, and equations for roots.

Basic Algebraic Identities
Algebraic identities are equations that hold true for all values of the variables. They are fundamental
for expanding and factoring expressions efficiently.

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)

Cube of a Sum: (a + b)³ = a³ + 3a²b + 3ab² + b³



Cube of a Difference: (a - b)³ = a³ - 3a²b + 3ab² - b³

Quadratic Formulas
Quadratic equations are polynomial equations of degree two, and their solutions are often found
using specific formulas.

Quadratic Equation: ax² + bx + c = 0

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

Sum and Product of Roots: If roots are α and β, then α + β = -b/a and αβ = c/a

Geometry Formulas
Geometry deals with shapes, sizes, and properties of space. The list of all formulas in mathematics
includes crucial geometric formulas used to calculate areas, volumes, perimeters, and angles of
various two-dimensional and three-dimensional figures.

Area and Perimeter Formulas
Calculating the area and perimeter of shapes is fundamental in geometry. The following formulas
cover basic polygons and circles.

Square: Area = a², Perimeter = 4a

Rectangle: Area = length × width, Perimeter = 2(length + width)

Triangle: Area = ½ × base × height, Perimeter = sum of all sides

Circle: Area = πr², Circumference = 2πr

Parallelogram: Area = base × height

Trapezium: Area = ½ × (sum of parallel sides) × height

Volume and Surface Area Formulas
For three-dimensional objects, formulas for volume and surface area are essential in various
applications, including engineering and physics.



Cube: Volume = a³, Surface Area = 6a²

Cuboid: Volume = length × width × height, Surface Area = 2(lw + lh + wh)

Cylinder: Volume = πr²h, Surface Area = 2πr(h + r)

Sphere: Volume = (4/3)πr³, Surface Area = 4πr²

Cone: Volume = (1/3)πr²h, Surface Area = πr(l + r) where l is slant height

Trigonometric Formulas
Trigonometry focuses on the relationships between angles and sides of triangles. The list of all
formulas in mathematics includes key trigonometric identities and equations that simplify complex
calculations involving angles.

Basic Trigonometric Ratios
The fundamental ratios define the relationships between the sides of a right triangle relative to its
angles.

Sine: sin θ = opposite / hypotenuse

Cosine: cos θ = adjacent / hypotenuse

Tangent: tan θ = opposite / adjacent

Trigonometric Identities
These identities are indispensable for simplifying expressions and solving trigonometric equations.

Pythagorean Identities: sin²θ + cos²θ = 1

Angle Sum and Difference: sin (A ± B) = sin A cos B ± cos A sin B

cos (A ± B) = cos A cos B ∓ sin A sin B

tan (A ± B) = (tan A ± tan B) / (1 ∓ tan A tan B)

Double Angle Formulas: sin 2θ = 2 sin θ cos θ

cos 2θ = cos²θ - sin²θ



Calculus Formulas
Calculus introduces formulas related to limits, derivatives, and integrals that describe change and
accumulation. These formulas form a significant part of the list of all formulas in mathematics,
especially for advanced studies and applications in science and engineering.

Differentiation Formulas
Differentiation formulas provide the derivatives of common functions, essential for analyzing rates of
change.

d/dx (x^n) = nx^(n-1)

d/dx (sin x) = cos x

d/dx (cos x) = -sin x

d/dx (e^x) = e^x

d/dx (ln x) = 1/x

Integration Formulas
Integration formulas are used to find antiderivatives and compute areas under curves.

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

∫ e^x dx = e^x + C

∫ sin x dx = -cos x + C

∫ cos x dx = sin x + C

∫ 1/x dx = ln |x| + C

Statistics and Probability Formulas
Statistics and probability involve formulas that summarize data and predict outcomes. These
formulas are integral to fields like data science, economics, and risk management.



Descriptive Statistics Formulas
Descriptive statistics summarize the main features of a dataset.

Mean (Average): μ = (Σx_i) / n

Median: Middle value when data is ordered

Mode: Most frequently occurring value

Variance: σ² = (Σ(x_i - μ)²) / n

Standard Deviation: σ = √Variance

Probability Formulas
Probability formulas quantify the likelihood of events occurring.

Probability of an Event A: P(A) = Number of favorable outcomes / Total number of outcomes

Complement Rule: P(A') = 1 - P(A)

Addition Rule: P(A ∪ B) = P(A) + P(B) - P(A ∩ B)

Multiplication Rule (Independent Events): P(A ∩ B) = P(A) × P(B)

Conditional Probability: P(A|B) = P(A ∩ B) / P(B)

Number Theory Formulas
Number theory explores properties of integers, and its formulas are key in cryptography, coding
theory, and advanced mathematics. This section presents some fundamental formulas from this
branch.

Divisibility and Factorization
Number theory includes formulas for greatest common divisor (GCD) and least common multiple
(LCM), which are vital in simplifying fractions and solving Diophantine equations.

GCD and LCM Relation: GCD(a, b) × LCM(a, b) = a × b

Euclidean Algorithm: Used to find GCD of two integers



Prime Number Formulas
Prime numbers are integers greater than 1 with no divisors other than 1 and themselves.

Fundamental Theorem of Arithmetic: Every integer > 1 is a product of primes uniquely

Euler’s Totient Function: φ(n) = number of positive integers up to n that are relatively
prime to n

Frequently Asked Questions

What are the most important algebraic formulas every student
should know?
Some of the most important algebraic formulas include the quadratic formula, the difference of
squares, the sum and difference of cubes, and the formulas for expanding binomials such as (a+b)^2
= a^2 + 2ab + b^2.

Where can I find a comprehensive list of all mathematical
formulas?
Comprehensive lists of mathematical formulas can be found in math textbooks, educational websites
like Khan Academy, Math is Fun, or dedicated formula compendiums such as those on Wikipedia or
math reference books.

What are the key geometry formulas related to areas and
volumes?
Key geometry formulas include area formulas like Area of a circle = πr^2, Area of a triangle = 1/2 ×
base × height, and volume formulas like Volume of a sphere = 4/3 πr^3, Volume of a cylinder =
πr^2h.

How do trigonometric formulas help in solving triangles?
Trigonometric formulas such as sine, cosine, and tangent ratios, along with the Pythagorean identity
and laws of sines and cosines, help calculate unknown sides and angles in triangles.

What are the basic calculus formulas one should memorize?
Basic calculus formulas include derivatives and integrals of common functions, such as d/dx (x^n) =
nx^(n-1), ∫ x^n dx = (x^(n+1))/(n+1) + C, and rules like the product, quotient, and chain rules.



Can you list important statistics formulas used in data
analysis?
Important statistics formulas include mean = (sum of values)/n, variance = Σ(x - mean)^2 / n,
standard deviation = sqrt(variance), and formulas for probability, correlation, and regression.

What are the formulas for sequences and series in
mathematics?
Key formulas include the sum of an arithmetic series: S_n = n/2 (a_1 + a_n), and the sum of a
geometric series: S_n = a_1 (1 - r^n)/(1 - r) for r ≠ 1.

How can I remember the formulas for the binomial theorem?
The binomial theorem formula is (a + b)^n = Σ (n choose k) a^(n-k) b^k, where (n choose k) = n! /
[k! (n-k)!]. Using Pascal's triangle can help remember the coefficients.

What are the essential formulas related to complex numbers?
Essential formulas include the polar form of a complex number z = r(cos θ + i sin θ), Euler's formula
e^(iθ) = cos θ + i sin θ, and operations like addition, multiplication, and finding the modulus and
conjugate.

Are there any apps or tools that provide a list of all math
formulas?
Yes, several apps like 'Math Formulas', 'Formulas - Math', and websites like Symbolab and Wolfram
Alpha offer extensive lists and tools to explore and use mathematical formulas.

Additional Resources
1. Mathematical Formulas and Tables
This comprehensive reference book compiles a vast array of mathematical formulas across different
fields such as algebra, geometry, calculus, and trigonometry. It is designed for students, educators,
and professionals who need quick access to essential formulas. Clear organization and concise
explanations make it an invaluable tool for problem-solving and review.

2. The Ultimate Book of Mathematical Formulas
An extensive volume that covers fundamental and advanced mathematical formulas, this book serves
as a one-stop resource for learners at all levels. It includes formulas from number theory,
probability, statistics, and beyond. Each section is supplemented with examples and tips for effective
application.

3. Handbook of Mathematics: Formulas, Graphs, and Tables
This handbook provides a thorough compilation of formulas accompanied by graphs and tables that
aid in understanding complex mathematical concepts. It spans topics from basic arithmetic to
advanced calculus and linear algebra. The visual aids help readers grasp the relationships between



different formulas and functions.

4. Mathematics Formula Dictionary
Presented in a dictionary format, this book lists mathematical formulas alphabetically with clear
definitions and explanations. It is ideal for quick reference and for those who want to familiarize
themselves with mathematical terminology alongside relevant formulas. The book covers a wide
range of topics including geometry, differential equations, and series.

5. Essential Mathematical Formulas for Science and Engineering
Targeted at students and professionals in science and engineering, this book compiles essential
mathematical formulas frequently used in these disciplines. It includes sections on vector calculus,
differential equations, and complex numbers. Practical examples demonstrate how these formulas
are applied in real-world scenarios.

6. Comprehensive Mathematics Formula Guide
This guide aims to cover the breadth of mathematical formulas, from elementary math to university-
level topics. It is well-organized into thematic chapters such as calculus, probability, and discrete
mathematics. Each formula is provided with a brief explanation and context for use.

7. Mathematical Formulas: A Concise Handbook
A compact and portable handbook, this book provides a succinct collection of the most commonly
used mathematical formulas. It is perfect for students preparing for exams or quick revision
sessions. The streamlined layout helps in rapid navigation and easy memorization.

8. The Complete Book of Mathematics Formulas
This exhaustive book includes formulas spanning all major areas of mathematics, including advanced
topics like topology and abstract algebra. It is designed for advanced students and professionals who
require a deep and broad mathematical reference. Detailed explanations accompany each formula to
aid comprehension.

9. Mathematics Formulas for Competitive Exams
Specifically tailored for students preparing for competitive exams, this book focuses on formulas
that frequently appear in test questions. It covers arithmetic, algebra, geometry, and trigonometry
with tips for quick calculation and problem-solving strategies. Practice problems are included to
reinforce learning and application.
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