list of all formulas in mathematics

list of all formulas in mathematics serves as an essential resource for students, educators, and
professionals working across various disciplines. Mathematics encompasses numerous branches, each
with its unique set of formulas that facilitate problem-solving and analytical reasoning. This article
compiles a comprehensive list of mathematical formulas spanning algebra, geometry, trigonometry,
calculus, statistics, and more. By organizing these formulas systematically, the article aims to provide
a reliable reference for quick access and efficient application. Understanding these formulas enhances
mathematical fluency and supports academic success and practical computations. The following
sections delve into fundamental formulas, categorized to promote clarity and ease of use.

e Algebraic Formulas

e Geometry Formulas

e Trigonometry Formulas

e Calculus Formulas

e Statistics and Probability Formulas

¢ Miscellaneous Mathematical Formulas

Algebraic Formulas

Algebraic formulas form the backbone of various mathematical operations involving expressions,
equations, and inequalities. These formulas simplify complex algebraic manipulations and provide
shortcuts to solving polynomial, quadratic, and other algebraic problems.

Polynomial Identities

Polynomial identities are fundamental algebraic formulas used to expand and factor expressions
efficiently. They are frequently applied in simplifying algebraic expressions and solving equations.

e Square of a Binomial: (a + b)?2 = a%2 + 2ab + b?

e Square of a Difference: (a - b)2 = a2-2ab + b?

e Sum of Cubes: a3 + b® = (a + b)(a? - ab + b?)

* Difference of Cubes: a3 - b3 = (a - b)(a? + ab + b?)

e Cube of a Binomial: (a + b)? = a3 + 3azb + 3ab? + b3



Quadratic Formula

The quadratic formula provides the roots of any quadratic equation of the form ax? + bx + ¢ = 0. Itis
one of the most widely used formulas in algebra.

Quadratic Formula: x = (-b + V(b2 - 4ac)) / (2a)

Arithmetic and Geometric Progressions

Formulas related to sequences and series help in determining the sum and nth term of arithmetic and
geometric progressions, essential for solving problems in finance, physics, and computer science.

nth Term of Arithmetic Progression (AP):a n=a_1+ (n-1)d

Sum of n Terms of AP: S n=n/2[2a 1+ (n-1)d]

nth Term of Geometric Progression (GP): a n =a_1 *r™~(n-1)

SumofnTermsof GP: S n=a 1*(1-r*n)/(1-r),r=1

Geometry Formulas

Geometry formulas quantify properties of shapes, volumes, areas, and distances. They are crucial for
solving problems involving two-dimensional and three-dimensional figures, applicable in engineering,
architecture, and physics.

Area Formulas

Calculating the area of various geometric shapes is fundamental in many practical scenarios. These
formulas cover common polygons and circles.

e Area of a Triangle: (1/2) X base x height
* Area of a Rectangle: length x width

e Area of a Square: side?

* Area of a Circle: 1 x radius?

¢ Area of a Parallelogram: base X height

e Area of a Trapezium: (1/2) x (sum of parallel sides) x height



Volume Formulas

Volume formulas help determine the capacity of three-dimensional objects. These are frequently used
in sciences and manufacturing.

* Volume of a Cube: side3

¢ Volume of a Cuboid: length x width x height
e Volume of a Cylinder: i x radius? x height

e Volume of a Sphere: (4/3) x i X radius?

e Volume of a Cone: (1/3) x i X radius? x height

Perimeter and Circumference

These formulas calculate the distance around two-dimensional shapes, essential in design and
construction.

e Perimeter of a Rectangle: 2 x (length + width)
e Perimeter of a Square: 4 x side

e Circumference of a Circle: 2 x i X radius

Trigonometry Formulas

Trigonometry formulas relate angles to side lengths in triangles, mostly right-angled triangles. These
are critical in fields such as engineering, astronomy, and physics.

Basic Trigonometric Ratios

Fundamental trigonometric functions define relationships between angles and sides of right triangles.
¢ Sine (sin): opposite / hypotenuse
e Cosine (cos): adjacent / hypotenuse

e Tangent (tan): opposite / adjacent



Trigonometric Identities

These identities simplify the process of solving trigonometric equations and proving other formulas.

Pythagorean Identity: sin?6 + cos?6 =1

Angle Sum and Difference Formulas: sin(A + B) = sinA cosB + cosA sinB

Double Angle Formulas: sin 26 = 2 sin 6 cos 6

Law of Sines: (a/sin A) = (b /sin B) = (c/sin C)

Law of Cosines: c2 = a2 + b?- 2ab cos C

Calculus Formulas

Calculus formulas revolve around derivatives, integrals, limits, and series expansions. They provide
tools for analyzing change, motion, and accumulation in various scientific disciplines.

Derivative Formulas

Derivative formulas express how a function changes with respect to its variable. They are
fundamental in optimization and rate-of-change problems.

* Power Rule: d/dx [x"] = n x"!

e Sum Rule: d/dx [f(x) + g(x)] = f'(x) + g'(x)

* Product Rule: d/dx [f(x)g(x)] = f'(x)g(x) + f(x)g'(x)

* Quotient Rule: d/dx [f(x)/g(x)] = (f'(x)g(x) - f(x)g'(x)) / g(x)?

e Chain Rule: d/dx [f(g(x))] = f'(g(x)) x g'(x)

Integral Formulas

Integral formulas calculate the area under curves and are used in accumulation and total change
calculations.

* Power Rule for Integration: [ x" dx = (x"*?) / (n+1) + C, n # -1

* Integral of Exponential Function: [ exdx =ex + C



e Integral of 1/x: [ (1/x) dx = In|x| + C

e Integration by Parts: [udv=uv-[vdu

Limits and Series

Limits describe the behavior of functions as inputs approach specific values, while series formulas
handle infinite sums and expansions.

 Limit Definition of Derivative: f'(x) = lim(h-0) [f(x+h) - f(x)] / h
e Geometric Series Sum: S=a/(1-r), for|rl <1

¢ Maclaurin Series for ex: X2 (x"/ n!) from n=0 to «

Statistics and Probability Formulas

Statistics and probability formulas analyze data, calculate likelihoods, and summarize information
through measures of central tendency and dispersion.

Measures of Central Tendency

These formulas describe the central point or typical value of a data set.
e Mean (Average): (2x)/n
e Median: Middle value when data is ordered

e Mode: Most frequently occurring value

Measures of Dispersion

Dispersion formulas quantify the spread or variability within a data set.
* Variance (Population): 02 = (3 (x - u)?) /N
» Standard Deviation (Population): o = Vvariance
e Variance (Sample): s? = (Z (x-x)?) /(n-1)

e Standard Deviation (Sample): s = Vvariance



Probability Formulas

Probability formulas calculate the chance of events occurring based on defined sample spaces.

* Probability of an Event: P(E) = Number of favorable outcomes / Total number of outcomes
e Complement Rule: P(E') = 1 - P(E)
e Addition Rule: P(A u B) = P(A) + P(B) - P(A n B)

e Multiplication Rule (Independent Events): P(A n B) = P(A) x P(B)

Miscellaneous Mathematical Formulas

This section includes additional important mathematical formulas that do not fit neatly into previous
categories but are widely used in various applications.

Logarithmic Formulas

Logarithms are inverses of exponentials and are essential in solving exponential equations and in
scientific computations.

e Product Rule: log b (xy) =log bx +1log by
* Quotient Rule: log b (x/y) =log bx-log by
e Power Rule: log b (x") = nlog_b x

e Change of Base Formula: log b x =log k x/log kb

Set Theory Formulas

Set theory formulas are used to analyze collections of objects and their relationships.

¢ Union of Sets: n(A u B) = n(A) + n(B) - n(A n B)

e Complement of a Set: n(A') = Total elements - n(A)



Complex Numbers

Formulas involving complex numbers extend real number operations to include imaginary units.

¢ Modulus of a Complex Number z = a + bi: |z| = V(a? + b?)
e Polar Form: z = r(cos 6 + i sin 6)

e Euler’'s Formula: e™(i6) = cos 6 +isin 6

Frequently Asked Questions

What are the essential algebraic formulas every student
should know?

Essential algebraic formulas include the quadratic formula (x = [-b + V(b?-4ac)] / 2a), the binomial
expansion formulas ((a + b)? = a2 + 2ab + b?), and formulas for factoring expressions like difference
of squares (a? - b2 = (a - b)(a + b)).

Where can | find a comprehensive list of all mathematical
formulas?

Comprehensive lists of mathematical formulas can be found in math textbooks, educational websites
like Khan Academy or MathlsFun, and specialized formula sheets available online. Additionally, many
PDF compilations are available that cover formulas from algebra, geometry, calculus, and more.

What are the key geometry formulas for area and volume?

Key geometry formulas include area formulas like Area of a rectangle (length x width), area of a circle
(rtr?), and volume formulas such as volume of a cylinder (rir2h), volume of a sphere (4/3 nr3), and
volume of a cone (1/3 nr2h).

How are trigonometric formulas organized in a list of
mathematical formulas?

Trigonometric formulas are typically organized by identities such as Pythagorean identities (sin6 +
c0s?0 = 1), angle sum and difference formulas (sin(a = b) = sin a cos b = cos a sin b), double-angle
formulas, and laws like the Law of Sines and Law of Cosines.

Why is it important to memorize a list of all formulas in
mathematics?

Memorizing key mathematical formulas helps improve problem-solving speed and accuracy, enhances
understanding of mathematical concepts, and provides a strong foundation for tackling complex



problems in exams and real-life applications.

Additional Resources

1. The Ultimate Book of Mathematical Formulas

This comprehensive reference book compiles a vast array of mathematical formulas from algebra,
geometry, trigonometry, calculus, and more. It serves as an essential resource for students,
educators, and professionals looking for quick access to key formulas. Each section is organized for
easy navigation, making it ideal for both study and problem-solving. The clear layout and examples
enhance understanding and practical application.

2. Mathematical Formulae and Tables

Designed as a quick reference guide, this book presents a wide spectrum of mathematical formulas
alongside useful tables and charts. It covers topics ranging from basic arithmetic to advanced
mathematical concepts, including statistics and probability. The concise explanations help readers
grasp the context and use of each formula. This volume is perfect for exam preparation and everyday
mathematical tasks.

3. Handbook of Mathematical Formulas and Integrals

This handbook offers an extensive collection of formulas related to calculus, differential equations,
and integral transforms. It is highly regarded for its detailed presentation of integration techniques
and special functions. Suitable for engineers, scientists, and mathematicians, the book provides clear
formulas with conditions and examples. Its practical approach supports both academic study and
professional application.

4. The Concise Handbook of Mathematics and Formulas

A streamlined reference book that compiles essential mathematical formulas across various branches
such as algebra, geometry, and calculus. It emphasizes brevity and clarity, making it an excellent tool
for quick consultation. The book also includes fundamental concepts and definitions to complement
the formulas. Its compact size makes it convenient for students on the go.

5. Formulas and Theorems for the Mathematical Sciences

This volume gathers critical formulas and theorems used in higher mathematics, including linear
algebra, analysis, and number theory. It explains the significance of each formula within the broader
mathematical framework, enhancing conceptual understanding. The book is tailored for advanced
undergraduates and graduate students seeking a reliable formula compendium. References and
cross-links make it easy to explore related topics.

6. Mathematical Formulas: A Pocket Guide

Ideal for quick reference, this pocket-sized book contains hundreds of important formulas from
various math disciplines. It is designed for students and professionals needing an accessible and
portable resource. The guide includes formulas for sequences, series, probability, and more,
presented in a straightforward manner. Its durable format makes it suitable for use in classrooms and
workplaces alike.

1. The Encyclopedia of Mathematical Formulas

An exhaustive encyclopedia that covers thousands of mathematical formulas with detailed
annotations and derivations. It spans from elementary mathematics to specialized fields like topology
and mathematical physics. The book is a valuable tool for researchers and educators who require an
in-depth understanding of formula origins and applications. Its structured format supports thorough



study and exploration.

8. Mathematics Formulae and Methods

This book combines a vast collection of formulas with methodological explanations to aid
comprehension and application. It addresses practical problem-solving techniques alongside
theoretical formulas in areas such as calculus, statistics, and discrete mathematics. The inclusion of
worked examples helps reinforce learning. This resource is suitable for both self-study and classroom
use.

9. Essential Mathematical Formulas for Science and Engineering

Focusing on the intersection of mathematics with science and engineering disciplines, this book
compiles critical formulas used in physics, chemistry, and engineering mathematics. It emphasizes
practical formulas that facilitate solving real-world problems. The text is organized to help readers
quickly locate formulas relevant to their specific field of study or work. Supplemental notes clarify
assumptions and variable definitions for accurate usage.
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