
included side definition geometry

included side definition geometry is a fundamental concept in the study of triangles and their properties.
Understanding what an included side is and how it relates to angles and other sides is crucial for solving many
geometric problems. This article explores the precise included side definition geometry, its role in triangle
congruence theorems, and how it differs from non-included sides. Additionally, the discussion will cover
examples and common applications in geometric proofs, enhancing comprehension of this essential geometric term.
Readers will gain a clear understanding of how the included side functions within various triangle congruence
criteria such as SAS and ASA. The article proceeds to detail related terminology and clarify frequent
misconceptions about included sides in geometry.
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Included Side Definition in Geometry

The term included side definition geometry refers to a side of a triangle that lies between two specified angles.
More formally, an included side is the side that connects the two vertices where the two given angles meet. This
side is "included" in the sense that it is a part of both angles, forming a link between them. The concept is
critical when analyzing triangles because it provides a basis for understanding relationships between angles and
sides. Identifying the included side is essential for applying several triangle congruence postulates and theorems,
where the relative position of sides and angles matters significantly. The included side contrasts with sides
that are opposite or adjacent to only one angle.

Definition Details

In any triangle, sides and angles are closely related. If two angles are specified, the included side is the side that
lies directly between those two angles. For example, in triangle ABC, if angles A and B are considered, then side
AB is the included side because it connects vertices A and B, the corners of those angles. This definition helps
distinguish which side to focus on when using certain congruence criteria.

Terminology and Identification

Understanding the included side requires familiarity with triangle notation and terminology. Angles are named
by their vertex, and sides are named by the two endpoints. The included side is always the side that "includes" or
lies between the two given angles. This concept is often tested in problems involving triangle congruence and
similarity.

Importance of Included Side in Triangle Congruence

The included side plays a pivotal role in triangle congruence criteria in geometry. Triangle congruence means



two triangles are identical in shape and size, and this can be established using specific combinations of sides and
angles. The included side is a key component in the SAS (Side-Angle-Side) and ASA (Angle-Side-Angle)
congruence postulates.

SAS (Side-Angle-Side) Congruence Postulate

The SAS postulate states that if two sides and the included angle of one triangle are congruent to two sides
and the included angle of another triangle, then the two triangles are congruent. The included side here is the
side between the two given angles or the side that is adjacent to the included angle. This postulate relies
heavily on the correct identification of the included side to prove triangle congruence accurately.

ASA (Angle-Side-Angle) Congruence Postulate

Similarly, the ASA postulate involves two angles and the included side. If two angles and the side between
them (the included side) in one triangle are congruent to two angles and the included side in another triangle,
then the triangles are congruent. The included side is thus the side connecting the two angles, emphasizing its
importance in geometric reasoning.

Distinguishing Included Side from Non-Included Side

It is essential to differentiate between included sides and other sides in a triangle when solving geometry
problems. Non-included sides are those that are not situated between two given angles or are opposite one
angle. Misidentifying the included side can lead to incorrect conclusions about triangle congruence or
similarity.

Non-Included Side Characteristics

A non-included side is typically opposite a given angle rather than between two angles. For example, if angles A
and B are given in triangle ABC, side BC is not the included side between these angles; rather, it is opposite angle
A and adjacent to angle B. Recognizing this difference is crucial because many triangle congruence theorems
require the side to be included between two angles.

Common Misconceptions

One frequent misunderstanding is assuming any side adjacent to an angle is the included side. However, only the
side directly between two specified angles qualifies as the included side. This distinction is important when
applying congruence postulates, as using a non-included side instead of the included side invalidates the proof.

Examples of Included Side in Geometric Problems

Understanding the included side definition geometry is reinforced through examples. These examples illustrate
how to identify the included side and apply congruence postulates effectively.

Example 1: Identifying the Included Side

Consider triangle DEF with angles D and E specified. The included side is side DE because it connects vertices D and
E, the points where the two angles meet. If asked to prove triangle congruence using the ASA postulate, side DE
would be the included side that must be congruent in both triangles.



Example 2: Using Included Side in SAS Congruence

In triangle XYZ, if side XY and side YZ are given along with angle Y, the included side for angle Y is side XY or
YZ, depending on the angles involved. For SAS congruence, the angle must be the included angle between the two
sides. Correctly identifying the included side ensures the proper application of the SAS criterion.

Example 3: Distinguishing Non-Included Sides

In triangle ABC, if angles A and C are considered, side BC is opposite angle A and not between angles A and C,
so it is not the included side. Side AC, however, lies between angles A and C and is the included side. This clear
identification aids in solving congruence problems accurately.

Applications of Included Side in Geometric Proofs

The included side definition geometry is frequently applied in formal geometric proofs, especially in establishing
triangle congruence. Its role is fundamental in validating that two triangles are identical through specific
criteria.

Using Included Side in Proofs

When constructing geometric proofs, the included side is often referenced to connect two known angles or
sides. The accurate identification and use of the included side allow for logical progression in proof steps,
ensuring validity and clarity. Proofs involving SAS and ASA postulates depend explicitly on the included side
to justify congruence.

List of Common Geometric Proof Techniques Involving Included Side

Applying SAS (Side-Angle-Side) postulate to prove triangle congruence

Using ASA (Angle-Side-Angle) postulate in establishing congruent triangles

Employing the included side to demonstrate equality of corresponding parts

Using the included side to compute unknown side lengths or angles

Incorporating the included side in similarity proofs where angle-side relationships matter

Understanding the included side and its precise definition enables accurate and effective use of these proof
techniques, reinforcing the importance of this geometric concept.

Frequently Asked Questions

What is the definition of an included side in geometry?

An included side in geometry is the side that is shared between two adjacent angles of a polygon or between
two sides of a triangle, effectively lying between those two angles.



How do you identify an included side in a triangle?

In a triangle, the included side is the side that lies between two given angles. For example, if you have two
angles, the side connecting these angles is the included side.

Why is the concept of included side important in triangle congruence?

The included side is important in triangle congruence criteria such as SAS (Side-Angle-Side), where the side
between two known angles must be equal for the triangles to be congruent.

Can an included side be used to prove triangle similarity?

Yes, the included side can be used in similarity proofs, particularly in the SAS similarity criterion, where two
angles and the included side’s length ratio are used to prove similarity.

Is the included side always the longest side in a triangle?

No, the included side is not necessarily the longest side; it simply refers to the side between two specific angles,
regardless of its length.

How does the included side relate to the included angle?

The included side is the side that lies between two angles, and the included angle is the angle formed between
two sides. In congruence criteria like SAS, the side is included between two angles.

What is an example of using an included side in solving geometry problems?

An example is using the SAS congruence postulate where knowing two angles and the included side length
allows you to prove two triangles are congruent, which can then help find missing side lengths or angles.

Additional Resources
1. Understanding Included Side Theorems in Geometry
This book offers a comprehensive exploration of included side concepts within geometric proofs and theorems. It
covers fundamental principles such as the Side-Angle-Side (SAS) congruence criterion and explains how included
sides function in various polygonal shapes. With clear diagrams and step-by-step explanations, readers can
strengthen their grasp on geometric reasoning and problem-solving.

2. Geometry Essentials: The Role of Included Sides
Designed for both high school and early college students, this text delves into the significance of included sides
in congruence and similarity theorems. The book features practical examples and exercises to help learners
identify included sides and apply them in geometric constructions. It also discusses common mistakes and
misconceptions, making it a valuable resource for mastering foundational geometry.

3. Applied Geometry: Using Included Sides to Solve Problems
Focusing on real-world applications, this book demonstrates how included side definitions are used in
architectural design, engineering, and computer graphics. It presents problem sets where understanding included
sides can simplify complex calculations and proofs. Readers will appreciate the blend of theory and practice
aimed at enhancing spatial reasoning skills.

4. Proofs and Properties: The Included Side in Triangles
This book centers on the included side concept specifically within triangle geometry, emphasizing its role in
proving congruence through SAS and other criteria. Detailed proofs and illustrative examples guide readers
through logical reasoning processes. It is ideal for students preparing for advanced geometry exams or
competitions.



5. Exploring Polygons: Included Sides and Angle Relationships
Covering a broad range of polygons, this book explains how included sides relate to interior and exterior
angles. It investigates the impact of included sides on polygon classification and properties. The text includes
interactive activities to help readers visualize and manipulate geometric figures.

6. Foundations of Geometry: Included Side Definitions and Beyond
This foundational text introduces key geometric terms and definitions, with a particular focus on the included
side concept. It lays the groundwork for understanding more complex geometric theories by establishing a solid
vocabulary and conceptual framework. Rich in illustrations and practice problems, it supports learners at all
levels.

7. Advanced Geometry: Included Sides in Three-Dimensional Figures
Expanding beyond plane geometry, this book explores the application of included side concepts in 3D shapes like
prisms, pyramids, and polyhedra. It discusses how included sides affect surface area, volume calculations, and
spatial reasoning. The book is suited for advanced high school and college geometry students.

8. Interactive Geometry: Hands-On Learning with Included Sides
This innovative book incorporates technology and manipulatives to teach the concept of included sides
interactively. Readers engage with dynamic geometry software and physical models to better understand side
inclusion and congruence. It promotes active learning and is perfect for classroom or self-study environments.

9. Geometry for Educators: Teaching Included Side Concepts Effectively
Targeted at teachers, this resource provides strategies and lesson plans for explaining included side definitions
in geometry. It includes assessment tools, common student challenges, and differentiated instruction
techniques. The book aims to enhance educators’ ability to convey complex geometric ideas clearly and
confidently.
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