
formulas for geometry

formulas for geometry are essential tools in mathematics that allow for the
calculation of various properties related to shapes, sizes, and relative
positions of figures in space. These formulas cover a wide range of geometric
concepts including perimeter, area, volume, surface area, and angles,
applicable to two-dimensional and three-dimensional shapes. Understanding and
applying these formulas accurately is crucial in fields such as architecture,
engineering, physics, and various branches of science and technology. This
article provides a comprehensive guide to key formulas for geometry,
organized by shape and concept. It explores fundamental formulas for
polygons, circles, triangles, and three-dimensional solids, along with
explanations and examples where necessary. Additionally, the article covers
advanced formulas related to coordinate geometry and trigonometric
applications in geometry. The following sections serve as a detailed
reference for students, educators, and professionals seeking reliable
geometric formulas and their practical uses.

Basic Formulas for Two-Dimensional Shapes

Formulas for Triangles

Circle Geometry Formulas

Formulas for Three-Dimensional Figures

Coordinate Geometry Formulas

Trigonometric Formulas in Geometry

Basic Formulas for Two-Dimensional Shapes
Two-dimensional geometry primarily deals with flat shapes such as squares,
rectangles, parallelograms, trapezoids, and polygons. Formulas in this
category help calculate perimeter and area, which are fundamental properties
essential for solving various geometric problems.

Perimeter Formulas
The perimeter represents the total length around a two-dimensional shape. It
is calculated by summing the lengths of all sides. Key perimeter formulas
include:

Square: Perimeter = 4 × side



Rectangle: Perimeter = 2 × (length + width)

Parallelogram: Perimeter = 2 × (base + side)

Trapezoid: Perimeter = sum of all four sides

Regular Polygon: Perimeter = number of sides × length of one side

Area Formulas
Area measures the amount of space enclosed within a two-dimensional figure.
The formulas for calculating area vary depending on the shape:

Square: Area = side²

Rectangle: Area = length × width

Parallelogram: Area = base × height

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

Regular Polygon: Area = ½ × perimeter × apothem

Formulas for Triangles
Triangles are among the most fundamental shapes in geometry, and numerous
formulas exist to calculate their area, perimeter, and other properties
depending on the known elements.

Area of a Triangle
The most common formula for the area of a triangle involves the base and
height:

Area = ½ × base × height

However, other formulas such as Heron's formula are used when all three side
lengths are known:

Heron's Formula: Area = √[s(s - a)(s - b)(s - c)] where s = (a + b +
c)/2 and a, b, c are the side lengths



Perimeter and Special Triangle Formulas
The perimeter of a triangle is the sum of its three sides:

Perimeter = a + b + c

Additional formulas relate to special types of triangles:

Equilateral Triangle: Area = (√3 / 4) × side²

Right Triangle (Pythagorean Theorem): a² + b² = c², where c is the
hypotenuse

Circle Geometry Formulas
Circles are fundamental shapes characterized by all points equidistant from a
center point. Various formulas apply to calculate circumference, area, arc
length, and sector area.

Circumference and Area
The circumference is the distance around the circle, and the area measures
the space inside it:

Circumference: C = 2πr, where r is the radius

Area: A = πr²

Arc Length and Sector Area
For parts of a circle, such as arcs and sectors, formulas relate these to the
central angle:

Arc Length: L = (θ / 360) × 2πr, where θ is the central angle in degrees

Sector Area: A = (θ / 360) × πr²



Formulas for Three-Dimensional Figures
Three-dimensional geometry extends formulas into volume and surface area for
solids such as cubes, spheres, cylinders, cones, and pyramids. These formulas
are vital in spatial reasoning and real-world applications.

Volume Formulas
Volume measures the amount of space occupied by a 3D object. Common volume
formulas include:

Cube: Volume = side³

Rectangular Prism: Volume = length × width × height

Cylinder: Volume = πr²h

Sphere: Volume = (4/3)πr³

Cone: Volume = (1/3)πr²h

Pyramid: Volume = (1/3) × base area × height

Surface Area Formulas
Surface area calculates the total area covering the outside of a three-
dimensional figure:

Cube: Surface Area = 6 × side²

Rectangular Prism: Surface Area = 2(lw + lh + wh)

Cylinder: Surface Area = 2πr(h + r)

Sphere: Surface Area = 4πr²

Cone: Surface Area = πr(l + r), where l is the slant height

Coordinate Geometry Formulas
Coordinate geometry combines algebra and geometry, using formulas to find
distances, midpoints, slopes, and equations of lines between points in the
coordinate plane.



Distance and Midpoint Formulas
The distance between two points (x₁, y₁) and (x₂, y₂) is given by the
distance formula derived from the Pythagorean theorem:

Distance = √[(x₂ - x₁)² + (y₂ - y₁)²]

The midpoint formula finds the point exactly halfway between two points:

Midpoint = ((x₁ + x₂) / 2, (y₁ + y₂) / 2)

Slope and Equation of a Line
The slope formula measures the steepness of a line connecting two points:

Slope (m) = (y₂ - y₁) / (x₂ - x₁)

Using the slope and a point, the equation of a line can be expressed in
point-slope form:

y - y₁ = m(x - x₁)

Trigonometric Formulas in Geometry
Trigonometry plays a crucial role in geometry, especially in solving
triangles and relating angles to side lengths through sine, cosine, and
tangent functions. These formulas extend to laws useful in any triangle.

Basic Trigonometric Ratios
For a right triangle, the primary trigonometric ratios are:

sin θ = opposite / hypotenuse

cos θ = adjacent / hypotenuse

tan θ = opposite / adjacent



Law of Sines and Law of Cosines
The Law of Sines relates the sides and angles of any triangle:

(a / sin A) = (b / sin B) = (c / sin C)

The Law of Cosines generalizes the Pythagorean theorem for any triangle:

c² = a² + b² - 2ab cos C

Frequently Asked Questions

What is the formula for the area of a triangle?
The area of a triangle is given by (1/2) × base × height.

How do you calculate the circumference of a circle?
The circumference of a circle is calculated using the formula 2 × π × radius.

What is the formula to find the volume of a
cylinder?
The volume of a cylinder is found using the formula π × radius² × height.

How do you determine the surface area of a sphere?
The surface area of a sphere is given by 4 × π × radius².

What formula is used to find the length of the
hypotenuse in a right triangle?
The length of the hypotenuse can be found using the Pythagorean theorem:
hypotenuse² = base² + height².

Additional Resources
1. Geometry Formulas and Theorems: A Comprehensive Guide
This book serves as an extensive reference for students and professionals
alike, covering essential geometry formulas and theorems. It includes
detailed explanations and practical examples to help readers understand
concepts clearly. The guide is perfect for quick revision and in-depth study
of plane and solid geometry.



2. Essential Geometry Formulas for High School Students
Designed specifically for high school learners, this book compiles all the
fundamental geometry formulas needed for exams and homework. It features
easy-to-understand language and useful diagrams to aid comprehension.
Additionally, practice problems are included to reinforce the formulas
learned.

3. Mastering Geometry: Formulas, Proofs, and Applications
This title not only lists important geometry formulas but also delves into
the proofs behind them, offering a deeper understanding of the subject.
Readers will find applications of these formulas in real-world scenarios,
making the study more engaging. It's suitable for advanced high school and
early college students.

4. Quick Reference Geometry Formulas Handbook
A compact and handy book, this handbook provides a quick lookup of essential
geometry formulas for students and professionals. It covers topics from basic
shapes to complex solids and includes formulas for area, volume, surface
area, and more. The concise format makes it ideal for on-the-go study and
review.

5. Geometry Formulas Made Easy: Simplifying Complex Concepts
This book aims to simplify challenging geometry formulas through clear
explanations and step-by-step examples. It focuses on helping learners grasp
the logic behind each formula to improve retention and application. Visual
aids and summary charts enhance the learning experience.

6. Advanced Geometry Formulas for Competitive Exams
Targeted at students preparing for competitive exams, this book compiles
advanced geometry formulas that frequently appear in tests. It also includes
tips and tricks for quick calculations and problem-solving strategies.
Practice questions with detailed solutions help solidify understanding.

7. Plane and Solid Geometry: Formulas and Problem Solving
Covering both plane and solid geometry, this book offers a thorough
collection of formulas along with numerous solved problems. It emphasizes
practical problem-solving skills and includes exercises that test conceptual
knowledge. Ideal for learners seeking a balanced approach to theory and
application.

8. The Geometry Formula Workbook: Practice and Review
This workbook combines formula summaries with a wide variety of practice
problems to reinforce learning. It is designed for self-study, allowing
readers to apply formulas in different contexts and improve accuracy. Step-
by-step solutions guide learners through problem-solving processes.

9. Geometry Formulas for Engineering and Architecture
Focusing on geometry formulas relevant to engineering and architectural
design, this book bridges theoretical knowledge and professional application.
It includes detailed explanations of formulas used in construction, design,
and spatial analysis. Suitable for students and practitioners in technical



fields.
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  formulas for geometry: Geometry Formula Handbook tayyip oral, 2015-04-20 This
handbook was written for high school students, and consists of the most common geometry
formulas. The book serves as an extra homework helper; it is also a perfect tool for teachers, and
students who are studying for major exams such as the SATs and ACTs. In the book the formulas are
listed in chronological order. There are formulas for every scenario, and each formula has an
example of a problem and its solution, for easier understanding. This handbook is the only tool you'll
need while studying, because it contains everything required to grasp basic testing content in a
short amount of time. Anyone who has fundamental knowledge of geometry will benefit from this
book. It is the best way to prepare for exams without being overwhelmed with too much information
and confused by the language of geometry.
  formulas for geometry: Geometric Formulas Speedy Publishing, 2014-09-04 There is no
doubt about the fact that our daily lives consistently revolve around mathematics. Whether one
knows it or not, just about everything that is seen and felt throughout the day involves some kind of
math. The study of geometry can give students a better understanding of how buildings, furniture,
vehicles, and other infrastructural models are designed and built. Everything that is created and
built around us has involved some kind of geometry. A geometric formulas study guide can help
students to not only understand the formulas, but also to retain them within their memories to make
solving problems and understanding a much easier task.
  formulas for geometry: 555 Geometry Formula Handbook Tayyip Oral, 2016-07-04 This
handbook was written for high school students, and consists of the most common geometry
formulas. The book serves as an extra homework helper; it is also a perfect tool for teachers, and
students who are studying for major exams such as the SAT, ACT.GRE,GMATH . In the book the
formulas are listed in chronological order. There are formulas for every scenario, and each formula
has an example of a problem and its solution, for easier understanding. This handbook is the only
tool you'll need while studying, because it contains everything required to grasp basic testing
content in a short amount of time. Anyone who has fundamental knowledge of geometry will benefit
from this book. It is the best way to prepare for exams without being overwhelmed with too much
information and confused by the language of geometry.
  formulas for geometry: Geometric Formulas (Speedy Study Guide) Speedy Publishing,
2014-11-26 A great assist in learning Geometry is a Formula study guide. Any student will find a
study guide useful. Study guides should be clear and concise, grouping different functions in one
area. For example A Geometric Formula study guide would have groups based on lines, angles or
polygons. Each item of the group should have a basic definition and the formulas related to the
specific subsections, such as a right angle. Study guides are a great way to quickly access important
information.
  formulas for geometry: Differential Equations - Geometry, Symmetries and Integrability Boris
Kruglikov, Valentin Lychagin, Eldar Straume, 2009-07-24 The Abel Symposium 2008 focused on the
modern theory of differential equations and their applications in geometry, mechanics, and
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mathematical physics. Following the tradition of Monge, Abel and Lie, the scientific program
emphasized the role of algebro-geometric methods, which nowadays permeate all mathematical
models in natural and engineering sciences. The ideas of invariance and symmetry are of
fundamental importance in the geometric approach to differential equations, with a serious impact
coming from the area of integrable systems and field theories. This volume consists of original
contributions and broad overview lectures of the participants of the Symposium. The papers in this
volume present the modern approach to this classical subject.
  formulas for geometry: Analytic Geometry Wallace Alvin Wilson, Joshua Irving Tracey, 1915
  formulas for geometry: Math Formulas and Equations for Students Peter I. Kattan, 2023-12-29
This is a little book for students who wish to have the essential formulas and equations of
mathematics in a single easily accessible source. In about 50 pages, the 350 most essential
mathematical formulas are listed. Unlike other large books on this topic, there is no need to go
through hundreds of pages and thousands of formulas for the student to get the basic equations. The
author has searched several books on mathematical formulas and tables and selected only those
equations which are essential to the student. The mathematical formulas and equations listed in this
book are useful for students and researchers in various fields including mathmecatics, physics,
engineering, etc. Only the most elementary and basic topics are covered including formulas for
various gemoetric shapes, several types of functions (trigonometric, hyperbolic, exponential,
logarithmic, etc), the quadratic equation, analytic geometry, derivatives and integrals, arithmetic
series, geometric series and Taylor series.
  formulas for geometry: Stochastic and Integral Geometry Rolf Schneider, Wolfgang Weil,
2008-09-08 Stochastic geometry deals with models for random geometric structures. Its early
beginnings are found in playful geometric probability questions, and it has vigorously developed
during recent decades, when an increasing number of real-world applications in various sciences
required solid mathematical foundations. Integral geometry studies geometric mean values with
respect to invariant measures and is, therefore, the appropriate tool for the investigation of random
geometric structures that exhibit invariance under translations or motions. Stochastic and Integral
Geometry provides the mathematically oriented reader with a rigorous and detailed introduction to
the basic stationary models used in stochastic geometry – random sets, point processes, random
mosaics – and to the integral geometry that is needed for their investigation. The interplay between
both disciplines is demonstrated by various fundamental results. A chapter on selected problems
about geometric probabilities and an outlook to non-stationary models are included, and much
additional information is given in the section notes.
  formulas for geometry: The Princeton Companion to Mathematics Timothy Gowers, June
Barrow-Green, Imre Leader, 2010-07-18 The ultimate mathematics reference book This is a
one-of-a-kind reference for anyone with a serious interest in mathematics. Edited by Timothy
Gowers, a recipient of the Fields Medal, it presents nearly two hundred entries—written especially
for this book by some of the world's leading mathematicians—that introduce basic mathematical
tools and vocabulary; trace the development of modern mathematics; explain essential terms and
concepts; examine core ideas in major areas of mathematics; describe the achievements of scores of
famous mathematicians; explore the impact of mathematics on other disciplines such as biology,
finance, and music—and much, much more. Unparalleled in its depth of coverage, The Princeton
Companion to Mathematics surveys the most active and exciting branches of pure mathematics.
Accessible in style, this is an indispensable resource for undergraduate and graduate students in
mathematics as well as for researchers and scholars seeking to understand areas outside their
specialties. Features nearly 200 entries, organized thematically and written by an international team
of distinguished contributors Presents major ideas and branches of pure mathematics in a clear,
accessible style Defines and explains important mathematical concepts, methods, theorems, and
open problems Introduces the language of mathematics and the goals of mathematical research
Covers number theory, algebra, analysis, geometry, logic, probability, and more Traces the history
and development of modern mathematics Profiles more than ninety-five mathematicians who



influenced those working today Explores the influence of mathematics on other disciplines Includes
bibliographies, cross-references, and a comprehensive index Contributors include: Graham Allan,
Noga Alon, George Andrews, Tom Archibald, Sir Michael Atiyah, David Aubin, Joan Bagaria, Keith
Ball, June Barrow-Green, Alan Beardon, David D. Ben-Zvi, Vitaly Bergelson, Nicholas Bingham, Béla
Bollobás, Henk Bos, Bodil Branner, Martin R. Bridson, John P. Burgess, Kevin Buzzard, Peter J.
Cameron, Jean-Luc Chabert, Eugenia Cheng, Clifford C. Cocks, Alain Connes, Leo Corry, Wolfgang
Coy, Tony Crilly, Serafina Cuomo, Mihalis Dafermos, Partha Dasgupta, Ingrid Daubechies, Joseph W.
Dauben, John W. Dawson Jr., Francois de Gandt, Persi Diaconis, Jordan S. Ellenberg, Lawrence C.
Evans, Florence Fasanelli, Anita Burdman Feferman, Solomon Feferman, Charles Fefferman, Della
Fenster, José Ferreirós, David Fisher, Terry Gannon, A. Gardiner, Charles C. Gillispie, Oded
Goldreich, Catherine Goldstein, Fernando Q. Gouvêa, Timothy Gowers, Andrew Granville, Ivor
Grattan-Guinness, Jeremy Gray, Ben Green, Ian Grojnowski, Niccolò Guicciardini, Michael Harris,
Ulf Hashagen, Nigel Higson, Andrew Hodges, F. E. A. Johnson, Mark Joshi, Kiran S. Kedlaya, Frank
Kelly, Sergiu Klainerman, Jon Kleinberg, Israel Kleiner, Jacek Klinowski, Eberhard Knobloch, János
Kollár, T. W. Körner, Michael Krivelevich, Peter D. Lax, Imre Leader, Jean-François Le Gall, W. B. R.
Lickorish, Martin W. Liebeck, Jesper Lützen, Des MacHale, Alan L. Mackay, Shahn Majid, Lech
Maligranda, David Marker, Jean Mawhin, Barry Mazur, Dusa McDuff, Colin McLarty, Bojan Mohar,
Peter M. Neumann, Catherine Nolan, James Norris, Brian Osserman, Richard S. Palais, Marco
Panza, Karen Hunger Parshall, Gabriel P. Paternain, Jeanne Peiffer, Carl Pomerance, Helmut Pulte,
Bruce Reed, Michael C. Reed, Adrian Rice, Eleanor Robson, Igor Rodnianski, John Roe, Mark Ronan,
Edward Sandifer, Tilman Sauer, Norbert Schappacher, Andrzej Schinzel, Erhard Scholz, Reinhard
Siegmund-Schultze, Gordon Slade, David J. Spiegelhalter, Jacqueline Stedall, Arild Stubhaug, Madhu
Sudan, Terence Tao, Jamie Tappenden, C. H. Taubes, Rüdiger Thiele, Burt Totaro, Lloyd N.
Trefethen, Dirk van Dalen, Richard Weber, Dominic Welsh, Avi Wigderson, Herbert Wilf, David
Wilkins, B. Yandell, Eric Zaslow, and Doron Zeilberger
  formulas for geometry: Essential Concepts of Geometry (Second Edition) Man Yiu Kwong,
2019-08-01 This book is a self-contained introduction to the fundamental and interesting topics of
geometry. The topics covered include the definitions and properties of 2D and 3D shapes, the basic
concepts and formulas of perimeter, area and volume, the Pick’s formula, the Cavalieri’s principles,
the basic geometric transformations, the concepts of tessellations, the Euler’s polyhedral formula,
and the methods of construction of regular polygons and regular polyhedra. Complemented by
diagrams, pictures, examples and exercises, the materials covered are suitable for an introductory
course on geometry and will appeal to school students, teachers, junior undergraduate students,
mathematics instructors or lecturers alike.
  formulas for geometry: Lobachevsky Geometry and Modern Nonlinear Problems Andrey
Popov, 2014-08-06 This monograph presents the basic concepts of hyperbolic Lobachevsky geometry
and their possible applications to modern nonlinear applied problems in mathematics and physics,
summarizing the findings of roughly the last hundred years. The central sections cover the classical
building blocks of hyperbolic Lobachevsky geometry, pseudo spherical surfaces theory, net
geometrical investigative techniques of nonlinear differential equations in partial derivatives, and
their applications to the analysis of the physical models. As the sine-Gordon equation appears to
have profound “geometrical roots” and numerous applications to modern nonlinear problems, it is
treated as a universal “object” of investigation, connecting many of the problems discussed. The aim
of this book is to form a general geometrical view on the different problems of modern mathematics,
physics and natural science in general in the context of non-Euclidean hyperbolic geometry.
  formulas for geometry: Geometric Formulas (Speedy Study Guides LLC Publishing,
Speedy Publishing LLC, 2014-05 Knowing some basic geometric formulas may be very helpful in
everyday life. A simple chart on the refrigerator door would be a ready reference for simple
everyday situations. Basic Geometric formulas: Pi = 3.1416... Circumference of a Circle
Circumference = pi x Diameter Area of a Circle Area = pi x Radius Squared Volume of a Cylinder
Volume = Area x Height Perimeter of a Rectangle P = (2 x Length) + (2 x Height) Area of a



Rectangle Area = Length x Width
  formulas for geometry: Annual Register of the United States Naval Academy Anonymous,
2023-05-17 Reprint of the original, first published in 1874. The publishing house Anatiposi publishes
historical books as reprints. Due to their age, these books may have missing pages or inferior
quality. Our aim is to preserve these books and make them available to the public so that they do not
get lost.
  formulas for geometry: Annual Register of the United States Naval Academy United States
Naval Academy, 1876
  formulas for geometry: Annual Register of the United States Naval Academy, Annapolis, Md
United States Naval Academy, 1876
  formulas for geometry: Invariants of quadratic differential forms Oswald Veblen, 1927
  formulas for geometry: Fractal Geometry and Dynamical Systems in Pure and Applied
Mathematics: Fractals in pure mathematics David Carfi, Michel Laurent Lapidus, Erin P. J. Pearse,
Machiel Van Frankenhuysen, 2013-10-22 This volume contains the proceedings from three
conferences: the PISRS 2011 International Conference on Analysis, Fractal Geometry, Dynamical
Systems and Economics, held November 8-12, 2011 in Messina, Italy; the AMS Special Session on
Fractal Geometry in Pure and Applied Mathematics, in memory of Benoit Mandelbrot, held January
4-7, 2012, in Boston, MA; and the AMS Special Session on Geometry and Analysis on Fractal Spaces,
held March 3-4, 2012, in Honolulu, HI. Articles in this volume cover fractal geometry (and some
aspects of dynamical systems) in pure mathematics. Also included are articles discussing a variety of
connections of fractal geometry with other fields of mathematics, including probability theory,
number theory, geometric measure theory, partial differential equations, global analysis on
non-smooth spaces, harmonic analysis and spectral geometry. The companion volume
(Contemporary Mathematics, Volume 601) focuses on applications of fractal geometry and
dynamical systems to other sciences, including physics, engineering, computer science, economics,
and finance.
  formulas for geometry: Homeschool Your Child for Free LauraMaery Gold, Joan M. Zielinski,
2009-08-04 For Families Who Want to Splurge on Education but Scrimp on Spending Are you
considering homeschooling your child, but don't know where to go for the best educational
resources? The Internet is an open door to the biggest library/laboratory the world has ever
seen—and it's all at your fingertips for free! This never-ending source of information, adventure, and
educational experiences for the entire family is now compiled in a complete curriculum for any age
in Homeschool Your Child for Free. This invaluable guide to all the best in free educational
material—from reading-readiness activities for preschoolers to science projects for
teens—categorizes, reviews, and rates more than 1,200 of the most useful educational resources on
the Internet and beyond. You'll discover: ·Legal guidelines and compliance requirements for home
educators ·Complete curriculum plans for a comprehensive education, for preschool through high
school ·Online lesson plans arranged by subject, from American history to zoology ·Teaching tips and
motivators from successful homeschoolers ·And much, much more! Wow! Everything I have been
trying to organize—all in one book! This is going to be part of my resource library for the support
group I lead. Thanks, ladies.—Kimberly Eckles, HIS Support Group Leader, Home Instructors I'm
impressed! There are more sites and links than I knew existed. A great resource for
homeschoolers.—Maureen McCaffrey, publisher Homeschooling Today
  formulas for geometry: The New Century Book of Facts Carroll Davidson Wright, 1910
  formulas for geometry: Geometry Judith D. Sally, Paul J. Sally (Jr.), 2011 This geometry book is
written foremost for future and current middle school teachers, but is also designed for elementary
and high school teachers. The book consists of ten seminars covering in a rigorous way the
fundamental topics in school geometry, including all of the significant topics in high school
geometry. The seminars are crafted to clarify and enhance understanding of the subject. Concepts in
plane and solid geometry are carefully explained, and activities that teachers can use in their
classrooms are emphasized. The book draws on the pictorial nature of geometry since that is what



attracts students at every level to the subject. The book should give teachers a firm foundation on
which to base their instruction in the elementary and middle grades. In addition, it should help
teachers give their students a solid basis for the geometry that they will study in high school. The
book is also intended to be a source for problems in geometry for enrichment programs such as
Math Circles and Young Scholars. Titles in this series are co-published with the Mathematical
Sciences Research Institute (MSRI). Publisher's note.
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