
all the formulas of maths

all the formulas of maths form the backbone of mathematical understanding and
application across various fields. From algebraic expressions to geometric calculations,
calculus operations, and statistics, these formulas provide essential tools for problem-
solving and analysis. Mastering all the formulas of maths is crucial for students, educators,
and professionals seeking precision and efficiency in their work. This article
comprehensively covers the fundamental and advanced mathematical formulas
categorized by topics such as algebra, geometry, trigonometry, calculus, and statistics.
With a clear structure and detailed explanations, it serves as a valuable reference for
learning and revision. Explore the key formulas, their purposes, and examples to enhance
mathematical proficiency and confidence.
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Algebraic Formulas
Algebraic formulas are fundamental expressions used to simplify and solve equations
involving variables and constants. These formulas are essential for manipulating algebraic
expressions and solving polynomial equations efficiently.

Basic Identities
Basic algebraic identities help in expanding and factoring expressions quickly without
performing lengthy multiplications. They are foundational in simplifying complex algebraic
problems.

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



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 a crucial tool for finding the roots of quadratic equations of the
form ax² + bx + c = 0. It provides the solutions directly, even when the equation cannot be
easily factored.

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

Binomial Theorem
The binomial theorem expands expressions raised to a power, such as (a + b)ⁿ, into a sum
involving binomial coefficients. It plays a vital role in combinatorics and polynomial
expansions.

Binomial expansion: (a + b)ⁿ = ∑ (n choose k) aⁿ⁻ᵏ bᵏ, where k = 0 to n

Geometry Formulas
Geometry formulas enable the calculation of lengths, areas, volumes, and angles in various
geometric shapes. These formulas are indispensable for spatial reasoning and design
applications.

Area Formulas
Calculating the area of shapes is fundamental in geometry to determine the surface
covered by two-dimensional figures. Different shapes require specific formulas based on
their properties.

Area of a rectangle: A = length × width

Area of a square: A = side²

Area of a triangle: A = (1/2) × base × height

Area of a parallelogram: A = base × height

Area of a trapezium: A = (1/2) × (sum of parallel sides) × height

Area of a circle: A = πr²



Perimeter and Circumference Formulas
Perimeter formulas calculate the total distance around a polygon, while circumference
applies specifically to circles. These measurements are essential for boundary and fencing
problems.

Perimeter of a rectangle: P = 2(length + width)

Perimeter of a square: P = 4 × side

Perimeter of a triangle: P = sum of all sides

Circumference of a circle: C = 2πr

Volume Formulas
Volume formulas calculate the space occupied by three-dimensional objects, crucial for
engineering, architecture, and physical sciences.

Volume of a cube: V = side³

Volume of a cuboid: V = length × width × height

Volume of a cylinder: V = πr²h

Volume of a cone: V = (1/3)πr²h

Volume of a sphere: V = (4/3)πr³

Trigonometric Formulas
Trigonometric formulas relate the angles and sides of triangles, especially right-angled
triangles. They are crucial in fields such as physics, engineering, and navigation.

Basic Trigonometric Ratios
These ratios define relationships between the sides of a right triangle relative to one of its
acute angles.

Sine (sin): opposite / hypotenuse

Cosine (cos): adjacent / hypotenuse



Tangent (tan): opposite / adjacent

Trigonometric Identities
Identities simplify expressions and solve trigonometric equations by relating different
functions to each other.

sin²θ + cos²θ = 1

1 + tan²θ = sec²θ

1 + cot²θ = csc²θ

sin(2θ) = 2sinθ cosθ

cos(2θ) = cos²θ - sin²θ

tan(2θ) = (2tanθ) / (1 - tan²θ)

Law of Sines and Cosines
These laws apply to any triangle, not just right-angled ones, enabling the calculation of
unknown sides or angles.

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

Law of Cosines: c² = a² + b² - 2ab cos C

Calculus Formulas
Calculus formulas cover differentiation and integration, which analyze rates of change and
accumulation. These formulas are critical in advanced mathematics, physics, and
engineering.

Differentiation Formulas
Differentiation formulas provide derivatives of functions, representing instantaneous rates
of change.

d/dx (c) = 0, where c is a constant



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

Product rule: d/dx (uv) = u'v + uv'

Quotient rule: d/dx (u/v) = (u'v - uv') / v²

Chain rule: d/dx f(g(x)) = f'(g(x)) × g'(x)

Integration Formulas
Integration formulas calculate the antiderivative or the area under a curve.

∫ c dx = cx + C

∫ 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

Integration by parts: ∫ u dv = uv - ∫ v du

Statistics and Probability Formulas
Statistics and probability formulas analyze data and quantify the likelihood of events,
respectively. These formulas are vital in data science, economics, and decision-making.

Measures of Central Tendency
These formulas describe the center or average of a data set.

Mean (Average): (Sum of all observations) / (Number of observations)



Median: Middle value when data is arranged in order

Mode: Most frequently occurring value in the data set

Measures of Dispersion
These formulas measure the spread or variability within a data set.

Range: Maximum value - Minimum value

Variance: Average of squared deviations from the mean

Standard Deviation: Square root of variance

Probability Formulas
Probability formulas quantify the chance of occurrence of an event.

Probability of 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)

Frequently Asked Questions

What are the basic algebraic formulas I should know?
Basic algebraic formulas include: (a+b)^2 = a^2 + 2ab + b^2, (a-b)^2 = a^2 - 2ab +
b^2, (a+b)(a-b) = a^2 - b^2, and a^n * a^m = a^{n+m}.

Can you list the important geometry formulas for areas
and volumes?
Key geometry formulas include: Area of rectangle = length × width, Area of triangle = 1/2
× base × height, Area of circle = π × radius^2, Volume of cube = side^3, Volume of
sphere = (4/3)π × radius^3.



What are the essential trigonometric formulas I need to
remember?
Essential trigonometric formulas are: sin^2θ + cos^2θ = 1, tanθ = sinθ / cosθ, sin(a ± b) =
sin a cos b ± cos a sin b, cos(a ± b) = cos a cos b ∓ sin a sin b.

How do I remember the quadratic formula and when to
use it?
The quadratic formula is x = [-b ± √(b^2 - 4ac)] / (2a), used to find the roots of a quadratic
equation ax^2 + bx + c = 0.

What are the formulas for arithmetic and geometric
progressions?
Arithmetic progression sum: S_n = n/2 × (2a + (n-1)d), where a is the first term and d is the
common difference. Geometric progression sum: S_n = a(1 - r^n) / (1 - r), where a is the
first term and r is the common ratio.

Which formulas help in coordinate geometry for
distance and midpoint?
Distance formula: d = √[(x_2 - x_1)^2 + (y_2 - y_1)^2]. Midpoint formula: M = ((x_1 +
x_2)/2, (y_1 + y_2)/2), where (x_1, y_1) and (x_2, y_2) are two points in the plane.

Additional Resources
1. Mathematical Formulas and Their Applications
This comprehensive guide covers a wide array of mathematical formulas spanning algebra,
geometry, trigonometry, calculus, and statistics. It provides clear explanations and practical
examples to help readers understand how to apply each formula effectively. Ideal for
students and professionals looking to strengthen their math skills.

2. The Ultimate Handbook of Math Formulas
Designed as a quick reference, this handbook compiles thousands of essential formulas
used in various branches of mathematics. It includes detailed notes and tips to assist with
problem-solving and exam preparation. The clear layout makes it easy to find and
memorize important formulas.

3. Formulas and Theorems in Mathematics
This book delves into both fundamental formulas and theorems, explaining their derivations
and significance. It bridges the gap between conceptual understanding and practical usage,
making it suitable for advanced high school and college students. Each chapter focuses on
a different mathematical discipline.

4. Essential Math Formulas for High School and College
Covering all the critical formulas needed from basic arithmetic to introductory calculus, this



book serves as an accessible yet thorough resource. It includes practice problems and step-
by-step solutions to reinforce learning. Perfect for students preparing for standardized tests
and college courses.

5. Mathematics Formula Encyclopedia
An extensive encyclopedia that organizes math formulas by topic and difficulty level,
facilitating easy navigation and review. It features visual aids such as charts and graphs to
enhance comprehension. This resource is valuable for learners at all stages, from beginners
to advanced mathematicians.

6. Applied Mathematics Formulas: A Practical Approach
Focusing on formulas used in real-world applications, this book emphasizes math in
engineering, physics, and technology. It explains the context and usage of each formula
with real examples and problem sets. Readers gain insight into how mathematical formulas
support various scientific fields.

7. Comprehensive Guide to Geometry and Trigonometry Formulas
Specializing in geometry and trigonometry, this guide thoroughly covers all related
formulas, identities, and properties. It offers proofs and illustrations to deepen
understanding and retention. The book is particularly useful for students tackling these
subjects in depth.

8. Calculus Formulas and Concepts Simplified
This book breaks down the key formulas and concepts of differential and integral calculus
into understandable segments. It includes numerous examples and exercises to practice
applying formulas in different contexts. Ideal for learners seeking clarity and confidence in
calculus.

9. Statistics and Probability Formulas Made Easy
Targeting the fields of statistics and probability, this book compiles essential formulas with
explanations suited for beginners and intermediate learners. It highlights practical
applications in data analysis and interpretation. With clear examples, it helps demystify
complex statistical calculations.
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