list of math formulas geometry

list of math formulas geometry is an essential resource for students,
educators, and professionals working with geometric concepts. Geometry
involves the study of shapes, sizes, relative positions, and properties of
space, and having a comprehensive set of formulas is vital for solving a wide
range of problems. This article provides an organized and detailed list of
key geometric formulas, covering areas such as plane geometry, solid
geometry, triangles, circles, polygons, and coordinate geometry.
Understanding these formulas helps in calculating perimeters, areas, volumes,
surface areas, and other critical measurements. The list also includes
important theorems and relationships that are fundamental in geometry.
Whether preparing for exams, tackling homework, or engaging in advanced
mathematical work, this compilation of math formulas geometry will serve as a
valuable reference. Below is a clear and structured table of contents
outlining the main sections covered in this article.

e Plane Geometry Formulas
e Triangle Formulas

e Circle Formulas

e Polygon Formulas

e Solid Geometry Formulas

e Coordinate Geometry Formulas

Plane Geometry Formulas

Plane geometry focuses on shapes that lie flat on a plane, including various
polygons and circles. This section covers the fundamental formulas used to
calculate perimeters, areas, and other properties of two-dimensional shapes.
Mastery of these formulas is crucial in many practical and theoretical
applications of geometry.

Perimeter Formulas

The perimeter represents the total length around a two-dimensional shape.
Calculating perimeter varies by the type of polygon or shape.

e Square: P = 4a, where a is the length of a side.



Rectangle: P = 2(1 + w), where 1 is length and w is width.

Parallelogram: P = 2(a + b), where a and b are adjacent sides.

Triangle: P = a + b + ¢, sum of all sides.

Circle (Circumference): C = 2nr, where r is radius.

Area Formulas

Area calculation is fundamental in determining the space occupied by two-
dimensional shapes. Different formulas apply depending on the shape involved.

Square: A = a?

Rectangle: A =1 x w

Parallelogram: A = b x h, where b is base and h is height.

Triangle: A = % x base x height

Trapezoid: A =% x (a + b) x h, where a and b are parallel sides.

Circle: A = nmnr2

Triangle Formulas

Triangles are fundamental geometric figures with numerous practical
applications. This section presents essential formulas related to triangle
properties, including area, perimeter, and special rules for different types
of triangles.

Area of a Triangle

Besides the basic formula using base and height, alternative formulas apply
depending on available information.

e Standard formula: A =% x base x height

e Heron's formula: A = V[s(s - a)(s - b)(s - c)], where a, b, and c are
sides, and s = (a + b + c)/2 is the semi-perimeter.

e Using two sides and included angle: A =% x a x b x sin(C)



Special Triangle Properties

Several formulas apply specifically to right triangles, equilateral
triangles, and isosceles triangles.

e Pythagorean theorem: a? + b? = c2, where ¢ is the hypotenuse of a right
triangle.

(V3 / 4) x a?

e Equilateral triangle area: A

e Median length: m, = % V(2b? + 2c? - a?), length of median to side a.

Circle Formulas

Circles are key figures in geometry with unique properties. This section
details the primary formulas for circumference, area, arc length, sector
area, and chord length.

Circumference and Area

The two most common circle formulas quantify the distance around the circle
and the space inside it.

e Circumference: C = 2nr or nd, where r is radius, d is diameter.

e Area: A = mnr?

Arc Length and Sector Area

These formulas calculate portions of the circle based on central angles.

e Arc length: L = (6 / 360) x 2nr, where 8 is central angle in degrees.

e Sector area: S = (6 / 360) x mr?

Chord Length

The chord length is the straight line connecting two points on the circle's
circumference.



e Chord length: ¢ = 2r x sin(® / 2), where 6 is the central angle
subtended by the chord.

Polygon Formulas

Polygons are multi-sided figures that can be regular or irregular. This
section provides important formulas related to polygon properties, including
perimeter, area, and internal angles.

Sum of Interior Angles

The sum of the interior angles of any polygon depends on the number of sides.

Sum = (n - 2) x 180°, where n is the number of sides.

Regular Polygon Formulas

Regular polygons have equal sides and equal angles, allowing for specific
perimeter and area formulas.

e Perimeter: P = n x s, where s is side length.
e Area: A =% x n x s?2 x cot(m/n)

e Apothem length: a = s / (2 x tan(mn/n))

Solid Geometry Formulas

Solid geometry extends the study of shapes into three dimensions, including
volumes and surface areas of various 3D figures. This section lists
fundamental formulas for common solids such as prisms, cylinders, spheres,
cones, and pyramids.

Volume Formulas

The volume measures the amount of space occupied by a three-dimensional
object.

e Cube: V = a3

e Rectangular prism: V =1 x w x h



Cylinder: V = mr2h

Sphere: V = (4/3)nr3

Cone: V = (1/3)mnr2h

Pyramid: V = (1/3) x base area x height

Surface Area Formulas

Surface area calculates the total area covering the outside of a 3D object.

e Cube: SA = 6a?

Rectangular prism: SA = 2(lw + lh + wh)

Cylinder: SA = 2nr(h + r)

Sphere: SA = 4nr?

Cone: SA =nr(l + r), where U is slant height

Pyramid: SA = base area + (5 x perimeter x slant height)

Coordinate Geometry Formulas

Coordinate geometry, also known as analytic geometry, combines algebra and
geometry to study points, lines, and shapes on the coordinate plane. This
section outlines important formulas for distance, midpoint, slope, and
equation of a line.

Distance Formula

The distance between two points (xi, yi1) and (xz2, y2) in the plane is
computed as:

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

Midpoint Formula

The midpoint of the segment connecting two points is the average of their
coordinates:

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



Slope Formula

The slope of the line passing through two points is the ratio of vertical
change to horizontal change:

m= (y2 - y1) / (X2 - Xi1)

Equation of a Line

Common forms of the line equation include:

e Slope-intercept form: y = mx + b, where m is slope, b is y-intercept.
e Point-slope form: y - y1 = m(x - Xi1)

e Standard form: Ax + By = C

Frequently Asked Questions

What are the basic area formulas for common
geometric shapes?

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

How do you calculate the volume of 3D geometric
shapes?

Volume formulas for common 3D shapes are: Cube: Volume = side3; Rectangular
prism: Volume = length x width x height; Cylinder: Volume = m x radius? x
height; Sphere: Volume = 4/3 x m x radius3; Cone: Volume = 1/3 x 1 x radius?
x height; Pyramid: Volume = 1/3 x base area x height.

What is the formula for the circumference of a
circle?

The circumference of a circle is calculated by C = 2 x m x radius or C = m x
diameter.

How do you find the length of a diagonal in a



rectangle or square?

The diagonal length (d) can be found using the Pythagorean theorem: d =
V(length? + width?) for a rectangle and d = side x v2 for a square.

What is the formula for the surface area of a
sphere?

The surface area of a sphere is given by the formula: Surface Area = 4 x m x
radius?.

How can you calculate the angles in a triangle using
formulas?

The sum of the interior angles of any triangle is always 180°. Using the Law
of Cosines: c2 = a2 + b? - 2ab x cos(C), you can find angles when sides are
known. The Law of Sines (a/sin A = b/sin B = c¢/sin C) also helps find unknown
angles.

What are the formulas for the perimeter of common
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 m x
radius.

How do you calculate the area of a trapezoid?

The area of a trapezoid is calculated by the formula: Area = 1/2 x (basel +
base2) x height, where basel and base2 are the lengths of the two parallel
sides.

Additional Resources

1. Geometry Formula Handbook

This comprehensive guide compiles essential geometry formulas, theorems, and
principles in one accessible volume. Perfect for students and educators, it
covers topics from basic shapes to advanced concepts like coordinate
geometry. The book includes clear diagrams and examples to facilitate quick
understanding and application.

2. Mathematical Formulas for Geometry

This book presents a well-organized collection of geometric formulas along
with detailed explanations. It serves as an excellent reference for quick
formula lookup and includes sections on plane geometry, solid geometry, and
trigonometry. The concise format makes it ideal for exam preparation and
homework help.



3. The Geometry Formula Compendium

An extensive compendium that gathers all vital formulas related to geometry
in one place. It covers everything from angles, polygons, and circles to
volume and surface area of 3D shapes. Each formula is accompanied by
practical examples and problem-solving tips to enhance comprehension.

4. Essential Geometry Formulas and Theorems

This book offers a clear and concise presentation of the most important
geometry formulas and theorems. It is designed to assist learners in
mastering geometric concepts through systematic explanations and illustrative
examples. The inclusion of proofs helps deepen understanding beyond
memorization.

5. Quick Reference Geometry Formulas

A handy reference book that provides quick access to key geometry formulas
for students and professionals alike. It is formatted for easy navigation,
making it simple to find formulas related to triangles, circles, polygons,
and solids. The book also includes tips on how to apply these formulas in
various mathematical problems.

6. Geometry Formulas and Problem-Solving Strategies

This resource not only lists geometry formulas but also teaches strategies
for solving complex geometric problems. It includes step-by-step solutions
and practical advice for tackling geometry questions in exams. Ideal for high
school and college students looking to improve their problem-solving skills.

7. Complete Geometry Formulas and Definitions

A thorough reference book that combines geometry formulas with essential
definitions and concepts. It covers both Euclidean and coordinate geometry,
providing a solid foundation for understanding spatial relationships. The
book is useful for students preparing for standardized tests and competitive
exams.

8. Geometry Formulas for High School Mathematics

Tailored specifically for high school curricula, this book compiles all the
necessary geometry formulas in an easy-to-understand format. It emphasizes
clarity and practical application, making it a valuable study aid. Exercises
and examples help reinforce learning and application of formulas.

9. The Ultimate Guide to Geometry Formulas

This guide offers a complete collection of geometry formulas, organized by
topic for convenient study. It includes formulas for angle measures, lengths,
areas, volumes, and more, along with visual aids to support learning. The
book is suitable for students, teachers, and anyone interested in mastering
geometry concepts.
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