list of math formulas geometry

list of math formulas geometry is an essential resource for students, educators, and professionals
working with shapes, sizes, and spatial understanding. Geometry encompasses a wide range of
concepts, from basic shapes like triangles and circles to more complex figures such as polygons and
solids. This article provides a comprehensive compilation of key geometry formulas covering areas,
perimeters, volumes, surface areas, and other fundamental calculations. Understanding these
formulas is crucial for solving problems efficiently and accurately in both academic and practical
contexts. The formulas included are organized by geometric category to facilitate easy reference and
learning. This list of math formulas geometry also highlights important relationships and properties
that underpin geometric reasoning. Readers will find clear explanations and categorized formulas to
enhance their grasp of geometry fundamentals and applications.

e Basic Geometric Formulas
e Triangle Formulas

e Circle Formulas

¢ Quadrilateral Formulas

e Polygon Formulas

¢ 3D Geometry Formulas

e Coordinate Geometry Formulas

Basic Geometric Formulas

Basic geometric formulas lay the foundation for understanding shapes and their properties. These
formulas cover the most fundamental aspects such as perimeter, area, and volume for simple shapes
used in geometry. Mastery of these formulas is critical for progressing to more complex geometric
calculations.

Perimeter

The perimeter is the total length around a 2D shape. It is calculated by adding the lengths of all
sides. Perimeter formulas vary depending on the shape.

e Square: P = 4 X side
e Rectangle: P = 2 x (length + width)

e Circle (circumference): P = 2nr, where r is the radius



Area

Area measures the amount of space inside a 2D shape. Different geometric figures have specific area
formulas.

e Square: A = side?
e Rectangle: A = length x width
e Triangle: A = 2 X base x height

e Circle: A = nr?

Volume

Volume is the amount of space occupied by a 3D object. Basic volume formulas apply to shapes like
cubes, rectangular prisms, and cylinders.

e Cube: V = side®
e Rectangular prism: V = length x width X height

e Cylinder: V = nir’h

Triangle Formulas

Triangles are one of the most fundamental shapes in geometry, with numerous formulas addressing
their sides, angles, area, and special properties. This section compiles essential triangle formulas,
including those for right, equilateral, and isosceles triangles.

Area of a Triangle

The area of a triangle can be found using several methods depending on the given information.

e Standard formula: A = %2 X base x height

e Heron's formula (when all sides a, b, ¢ are known): A = V[s(s - a)(s - b)(s - ¢)], wheres =(a + b
+ ¢)/2



Perimeter of a Triangle

The perimeter is the sum of the lengths of all three sides.

P=a+b+c

Pythagorean Theorem

Applicable to right triangles, it relates the lengths of the legs and hypotenuse.

c? =a’+ b?

Special Triangle Properties

Equilateral triangle area:
A = (V3/4) x side?

Circle Formulas

Circles are a vital part of geometry involving radius, diameter, circumference, and area. The
formulas in this section summarize the key measurements and relationships for circles.

Circumference

The circumference is the distance around the circle.

C = 2ur or C = ud, where r is the radius and d is the diameter.

Area

The area covered by a circle is calculated as:

A = ur?

Arc Length and Sector Area

Arc length is a portion of the circumference, and sector area corresponds to the area of the pie-slice
shape.

e Arc length: L = (8 /360) x 2nr

e Sector area: A = (0 / 360) x mr?



Quadrilateral Formulas

Quadrilaterals, four-sided polygons, include squares, rectangles, parallelograms, trapezoids, and
rhombuses. Each has unique formulas for area and perimeter, essential for solving geometry
problems involving these shapes.

Square and Rectangle

Both shapes have straightforward formulas for area and perimeter.
e Square: Area = side?; Perimeter = 4 X side

e Rectangle: Area = length x width; Perimeter = 2 X (length + width)

Parallelogram

Parallelograms have opposite sides parallel and equal in length.
Area = base x height

Perimeter = 2 x (base + side)

Trapezoid

A trapezoid has one pair of parallel sides.
Area = %2 X (basel + base2) X height

Perimeter = sum of all sides

Rhombus

A rhombus has four equal sides, and its area can be calculated using diagonals.
Area = %2 x diagonall x diagonal2

Perimeter = 4 x side

Polygon Formulas

Polygons consist of multiple sides and can be regular or irregular. This section focuses on regular
polygons where all sides and angles are equal, providing formulas for area and perimeter.



Perimeter of a Regular Polygon

The perimeter is the product of the number of sides and the length of one side.
P=nxs

where n is the number of sides and s is the side length.

Area of a Regular Polygon

The area can be calculated using the apothem (a), a perpendicular distance from the center to a
side.

A = X perimeter X apothem =% Xn X s X a

Sum of Interior Angles

The total sum of the interior angles of an n-sided polygon is:
Sum = (n-2) x 180°

Measure of Each Interior Angle (Regular Polygon)

Each interior angle in a regular polygon is:

Interior angle = [(n - 2) X 180°] /n

3D Geometry Formulas

Three-dimensional geometry involves solids such as cubes, spheres, cylinders, cones, and pyramids.
This section presents key formulas for volume and surface area of common 3D shapes.

Cube

e Volume: V = side?

e Surface area: SA = 6 X side?

Rectangular Prism

e Volume: V = length x width x height

e Surface area: SA = 2(lw + 1h + wh)



Sphere

e Volume: V = (4/3)nr3

e Surface area: SA = 4nr?

Cylinder

e Volume: V = r2h

o Surface area: SA = 2nr(h + r)

Cone

e Volume: V = (1/3)nr?h

e Surface area: SA = nr(l + r), where 1 is the slant height

Pyramid

e Volume: V = (1/3) X base area x height

e Surface area: SA = base area + lateral area

Coordinate Geometry Formulas

Coordinate geometry links algebra and geometry using a coordinate plane. This section outlines key
formulas for distance, midpoint, slope, and equation of a line, vital for analyzing geometric figures in
the Cartesian plane.

Distance Formula

Calculates the distance between two points (x1, y1) and (x2, y2):



d = V[(x2 - x1)2 + (y2 - y1)?]

Midpoint Formula

Finds the midpoint between two points:
M = ((x1 + x2)/2, (y1 + y2)/2)

Slope Formula

Measures the steepness of a line passing through two points:

m = (y2 - y1) / (X2 - X1)

Equation of a Line

The slope-intercept form of the line equation is:

y = mx + b, where m is the slope and b is the y-intercept.

Frequently Asked Questions

What are the essential geometry formulas for calculating the
area of common shapes?

The essential area formulas include: Square: A = side?; Rectangle: A = length x width; Triangle: A =
1/2 x base X height; Circle: A = n X radius?; Parallelogram: A = base X height; Trapezoid: A = 1/2 X
(basel + base2) x height.

How do you calculate the perimeter of various geometric
shapes?

Perimeter formulas include: Square: P = 4 X side; Rectangle: P = 2 x (length + width); Triangle: P
= sum of all sides; Circle (circumference): P = 2 x o X radius; Regular polygon: P = number of sides
x side length.

What is the formula for the volume of common 3D geometric
solids?

Volume formulas include: Cube: V = side3; Rectangular prism: V = length x width X height; Sphere:
V = 4/3 x n X radius®; Cylinder: V = i X radius? x height; Cone: V = 1/3 x 1 X radius? x height;
Pyramid: V = 1/3 X base area X height.



How can the Pythagorean theorem be used in geometry
formulas?

The Pythagorean theorem states that in a right triangle, the square of the hypotenuse (c) equals the
sum of the squares of the other two sides (a and b): ¢ = a? + b2. It is used to find the length of a side
when the other two sides are known.

What formulas are used to calculate the surface area of
geometric solids?

Surface area formulas include: Cube: SA = 6 x side?; Rectangular prism: SA = 2 x (length x width
+ width x height + height x length); Sphere: SA = 4 x 1 X radius?; Cylinder: SA = 2 X 1 X radius X
(radius + height); Cone: SA = 11 X radius x (radius + slant height).

Where can I find a comprehensive list of geometry formulas
for study and reference?

Comprehensive lists of geometry formulas can be found in math textbooks, educational websites like
Khan Academy, Math Is Fun, and educational apps. Many resources provide formulas for areas,
perimeters, volumes, surface areas, and special theorems in geometry.

Additional Resources

1. Geometry Formulas and Theorems: A Comprehensive Guide

This book offers an extensive collection of essential geometry formulas and theorems. It covers
topics ranging from basic shapes to complex solids, making it ideal for students and educators. Clear
explanations accompany each formula, helping readers understand their applications in problem-
solving.

2. Essential Geometry Formulas for High School Students

Designed specifically for high school learners, this book compiles all the key geometry formulas
needed for exams and classwork. It includes area, volume, surface area, and angle formulas, with
practical examples to enhance comprehension. The concise layout makes it a perfect quick reference
guide.

3. Mathematical Formulas in Geometry: From Basics to Advanced

This volume bridges the gap between fundamental and advanced geometry concepts through a well-
organized list of formulas. It provides step-by-step derivations and real-world applications, aiding
students in mastering complex geometric principles. Supplementary diagrams facilitate visual
learning.

4. The Geometry Formula Handbook: Shapes, Angles, and Solids

A handy handbook that presents formulas related to various geometric shapes, angles, and three-
dimensional solids. It is crafted to assist learners in quickly recalling formulas during tests or
homework. The inclusion of tips and common pitfalls makes it a valuable study companion.

5. Practical Geometry Formulas for Engineers and Architects
This book tailors geometry formulas to practical use cases in engineering and architecture. It



emphasizes formulas related to structural design, measurement, and spatial calculations. Readers
will find detailed explanations and examples relevant to professional applications.

6. Geometry Formulas Made Easy: Visual Learning and Practice

Focusing on visual aids, this book combines geometry formulas with illustrative diagrams and
practice problems. It is designed to help learners grasp concepts intuitively and apply formulas
effectively. The engaging format supports both self-study and classroom use.

7. Complete Guide to Geometry Formulas and Problem Solving

A thorough guide that not only lists geometry formulas but also demonstrates their use in solving a
variety of problems. It includes exercises with solutions to reinforce understanding. This book is
suitable for students preparing for competitive exams and math contests.

8. Quick Reference Geometry Formulas for Students and Teachers
This compact reference book is perfect for quick look-ups of essential geometry formulas. It
organizes formulas by topic and difficulty, making navigation straightforward. Teachers and
students alike will benefit from its clear and concise presentation.

9. Advanced Geometry: Formulas and Concepts Explained

Targeted at advanced learners, this book delves into complex geometry formulas and underlying
concepts. It covers topics such as coordinate geometry, transformations, and non-Euclidean
geometry. Detailed explanations and proofs enrich the reader’s mathematical insight.
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