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Understanding the properties of geometric shapes is fundamental to mathematics, and a key concept
for mastering polygons is the study of their exterior angles. This comprehensive article delves into
the world of exterior angles of polygons, providing in-depth explanations, practical applications, and
essential guidance for educators and students seeking effective learning resources. We'll explore the
fundamental theorem governing exterior angles, how to calculate them for various polygons, and the
importance of practice through well-designed worksheets. Whether you're a teacher looking for
supplementary materials or a student aiming to solidify your understanding, this guide to exterior
angles of polygons worksheets will equip you with the knowledge and tools needed for success.
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Understanding Exterior Angles of Polygons

The study of polygons, fundamental geometric figures formed by straight line segments, opens up a
fascinating realm of mathematical exploration. Within this domain, the concept of exterior angles
plays a crucial role in understanding the shape and properties of these figures. Exterior angles are
formed when one side of a polygon is extended, creating an angle outside the polygon. Grasping the
relationship between these exterior angles and the polygon itself is vital for advanced geometry. This
article is designed to illuminate the principles behind exterior angles and highlight the indispensable
role of exterior angles of polygons worksheets in achieving a deep and practical understanding.

What are Exterior Angles of Polygons?



An exterior angle of a polygon is an angle formed by one side of the polygon and the extension of an
adjacent side. For any vertex of a polygon, there are two exterior angles, which are vertically
opposite and therefore equal. However, when we refer to "the" exterior angle at a vertex, we
typically mean one of these. These angles are crucial because they reveal a consistent property
across all convex polygons, regardless of the number of sides they possess.

Defining Exterior Angles
Imagine a polygon, such as a triangle or a quadrilateral. At each vertex, you have an interior angle,
which lies inside the polygon. If you extend one of the sides of the polygon outwards from a vertex,
the angle formed between this extended side and the adjacent side is known as an exterior angle.
This angle is supplementary to the interior angle at that same vertex, meaning their sum is always
180 degrees.

Exterior Angles vs. Interior Angles
The relationship between interior and exterior angles is direct and essential. For any polygon, at
each vertex, the interior angle and the exterior angle are supplementary. This means:

Interior Angle + Exterior Angle = 180°

This fundamental relationship allows us to find an exterior angle if we know the interior angle, or
vice versa. Understanding this connection is a foundational step in working with exterior angles of
polygons.

The Exterior Angle Sum Theorem

One of the most elegant and powerful theorems in polygon geometry is the Exterior Angle Sum
Theorem. This theorem states that for any convex polygon, the sum of its exterior angles (one at
each vertex) is always 360 degrees. This holds true irrespective of whether the polygon is a triangle,
a quadrilateral, a pentagon, or has many more sides.

Statement of the Theorem
The Exterior Angle Sum Theorem is a cornerstone for many polygon-related calculations. It
simplifies problems significantly by providing a constant value for the sum of all exterior angles. This
theorem is universally applicable to all convex polygons.

Proof and Intuition
The intuition behind this theorem can be visualized by imagining "walking" around the perimeter of
a polygon. At each vertex, you turn by the amount of the exterior angle. By the time you complete



the circuit and return to your starting point and orientation, you will have made a full 360-degree
turn. This conceptualization helps solidify the understanding of why the sum is consistently 360
degrees. Mathematically, the proof often involves using the interior angle sum formula and the
supplementary relationship between interior and exterior angles.

Implications for Regular Polygons
For regular polygons, where all sides and all angles are equal, the Exterior Angle Sum Theorem
simplifies calculations even further. If a regular polygon has 'n' sides, then each exterior angle is
equal to 360°/n. This makes it straightforward to find the measure of each exterior angle in any
regular polygon.

Calculating Exterior Angles of Specific Polygons

Applying the Exterior Angle Sum Theorem and the supplementary relationship allows us to calculate
exterior angles for various types of polygons, both regular and irregular. This is where practical
exercises become invaluable.

Triangles
A triangle, having three sides, has three exterior angles. According to the Exterior Angle Sum
Theorem, the sum of these three exterior angles is 360 degrees. If a triangle is equilateral (a type of
regular polygon), each exterior angle would be 360°/3 = 120°. For an irregular triangle, if you know
the interior angles, you can find each exterior angle by subtracting the interior angle from 180°.

Quadrilaterals
Quadrilaterals, with four sides, have four exterior angles, and their sum is also 360 degrees. In a
regular quadrilateral, a square, each exterior angle is 360°/4 = 90°. For other quadrilaterals, such
as a rectangle or a trapezoid, knowing the interior angles allows for the calculation of the
corresponding exterior angles.

Pentagons and Beyond
This principle extends to polygons with any number of sides. For a regular pentagon (5 sides), each
exterior angle is 360°/5 = 72°. For a regular hexagon (6 sides), each exterior angle is 360°/6 = 60°.
As the number of sides increases, the measure of each exterior angle in a regular polygon decreases,
approaching 0 degrees as the number of sides approaches infinity (forming a circle).



How to Use Exterior Angles of Polygons Worksheets

Worksheets are indispensable tools for reinforcing mathematical concepts, and exterior angles of
polygons worksheets are no exception. They provide structured practice opportunities that cater to
different learning styles and skill levels.

Identifying and Labeling Exterior Angles
Many worksheets begin with exercises that require students to identify and correctly label exterior
angles in various polygons. This helps in visualizing the concept and understanding its definition.

Calculating Unknown Exterior Angles
A primary function of these worksheets is to provide problems where students must calculate
unknown exterior angles. This might involve using the supplementary relationship with interior
angles or applying the Exterior Angle Sum Theorem. Problems could include:

Finding an exterior angle given the interior angle.

Finding a missing exterior angle in a polygon where other exterior angles are known.

Calculating exterior angles of regular polygons based on the number of sides.

Solving Problems Involving the Exterior Angle Sum Theorem
Worksheets often present scenarios where students need to apply the 360-degree rule. This could
involve solving for an unknown exterior angle in an irregular polygon when a few exterior angles are
given, or proving that a given set of angles could form a polygon's exterior angles.

Word Problems and Real-World Applications
Higher-level worksheets might include word problems that connect exterior angles to practical
situations, such as calculating turns in navigation or understanding patterns in tiling. These
problems encourage critical thinking and demonstrate the relevance of geometric principles.

Benefits of Practicing with Exterior Angles of Polygons
Worksheets

Consistent practice with well-designed worksheets offers numerous advantages for students learning
about exterior angles of polygons. These benefits extend beyond mere memorization to fostering a



deeper conceptual understanding and problem-solving proficiency.

Reinforcing Key Concepts
Worksheets provide immediate application of theorems and definitions. Repeatedly solving problems
related to the Exterior Angle Sum Theorem and the relationship between interior and exterior angles
solidifies these core ideas in a student's mind.

Developing Problem-Solving Skills
By working through a variety of problems, students learn to analyze different scenarios, identify
relevant information, and choose the appropriate mathematical strategies to find solutions. This
builds a robust foundation in problem-solving.

Improving Accuracy and Speed
With practice, students become more adept at performing the calculations required for exterior
angles. This leads to increased accuracy and a greater speed in solving problems, which is beneficial
for tests and real-world applications.

Building Confidence
Successfully completing exercises on a worksheet boosts a student's confidence in their
mathematical abilities. As they encounter and solve more complex problems, their self-assurance in
tackling geometry challenges grows.

Identifying Areas of Weakness
Working through different types of problems on a worksheet can highlight specific areas where a
student might be struggling. This allows for targeted review and additional practice on those
particular concepts or calculation steps.

Tips for Solving Exterior Angles of Polygons Problems

To effectively tackle problems involving exterior angles of polygons, employing smart strategies can
make a significant difference. These tips focus on understanding the problem, applying the correct
theorems, and performing calculations accurately.



Understand the Polygon Type
First, identify the type of polygon you are dealing with. Is it regular or irregular? Knowing this will
guide your approach. For regular polygons, symmetry simplifies calculations.

Visualize the Exterior Angles
Always try to visualize the exterior angles. Sketching the polygon and extending a side at each
vertex can help to clearly see the exterior angles and their relationship to the interior angles.

Recall the Key Theorems
Keep the two fundamental principles in mind:

Interior Angle + Exterior Angle = 180°

The sum of exterior angles of any convex polygon is 360°.

Utilize the Exterior Angle Sum Theorem for Irregular Polygons
For irregular polygons, if you know all but one exterior angle, use the fact that the sum is 360° to
find the missing angle.

Use the Interior Angle Sum for Specific Cases
If you are given interior angles or can calculate them (using the formula (n-2) 180°), you can find
exterior angles by subtracting from 180°.

Be Mindful of the Number of Sides
The number of sides (n) is critical. It determines the number of interior and exterior angles and is
used in formulas for both.

Double-Check Your Calculations
Arithmetic errors are common. After solving a problem, quickly review your calculations to ensure
accuracy.



Finding Resources for Exterior Angles of Polygons
Worksheets

Accessing quality learning materials is crucial for mastering any mathematical concept. Fortunately,
numerous resources offer excellent exterior angles of polygons worksheets, catering to various
educational needs.

Online Educational Platforms
Many websites dedicated to mathematics education provide free downloadable worksheets. These
platforms often categorize resources by topic and grade level, making it easy to find exactly what
you need.

Teacher-Created Materials
Teachers often create their own worksheets or adapt existing ones to suit their students' specific
learning objectives. If you are a student, asking your teacher for additional practice materials can be
very beneficial.

Textbooks and Workbooks
Standard geometry textbooks and supplementary workbooks are excellent sources of exercises on
exterior angles of polygons. They usually provide a structured progression of difficulty.

Educational Software and Apps
Interactive educational software and mobile applications often include modules or games focused on
polygon properties, including exterior angles, offering a dynamic way to practice.

Conclusion

Mastering the concept of exterior angles of polygons is a vital step in a student's geometric journey,
providing insights into the fundamental properties of shapes. The Exterior Angle Sum Theorem,
stating that the sum of exterior angles in any convex polygon is 360 degrees, is a key principle that
simplifies many calculations. Through diligent practice using exterior angles of polygons worksheets,
students can effectively reinforce their understanding, hone their problem-solving skills, and build
confidence in their mathematical abilities. These worksheets offer structured exercises, from
identifying angles to calculating unknown values in various polygon types. By utilizing these
resources effectively and applying the tips discussed, learners can solidify their knowledge and excel
in their study of geometry.



Frequently Asked Questions

What is the sum of the exterior angles of any convex polygon?
The sum of the exterior angles of any convex polygon, regardless of the number of sides, is always
360 degrees.

How do I find the measure of one exterior angle of a regular
polygon?
To find the measure of one exterior angle of a regular polygon, divide the total sum of exterior
angles (360 degrees) by the number of sides (n). The formula is: Exterior Angle = 360° / n.

If a polygon has 8 sides, what is the sum of its exterior angles?
The sum of the exterior angles of any convex polygon, including an octagon (8 sides), is 360 degrees.

How is an exterior angle related to its adjacent interior angle?
An exterior angle and its adjacent interior angle form a linear pair, meaning they are supplementary.
Their sum is always 180 degrees. Exterior Angle + Interior Angle = 180°.

If one exterior angle of a regular hexagon is 60 degrees, what
is the measure of each interior angle?
Since an exterior angle and its adjacent interior angle are supplementary, if the exterior angle is 60
degrees, the interior angle is 180° - 60° = 120 degrees.

Can you use the sum of exterior angles to find the number of
sides of a polygon?
Yes! If you know the measure of each exterior angle of a regular polygon, you can find the number of
sides (n) by using the formula: n = 360° / Exterior Angle.

What is the difference between an interior angle and an
exterior angle of a polygon?
An interior angle is the angle formed inside the polygon at a vertex. An exterior angle is formed by
extending one side of the polygon and the adjacent side. They are supplementary angles.

How can I verify my answers on an exterior angles of polygons
worksheet?
You can verify your answers by ensuring that the sum of all exterior angles you calculated for a
polygon equals 360 degrees. If you found individual angles, check that they are supplementary to the
corresponding interior angles.



Additional Resources
Here are 9 book titles related to exterior angles of polygons, with descriptions:

1. _Geometry Gems: Unlocking Polygons_
This foundational text delves into the properties of polygons, with a significant focus on
understanding and calculating exterior angles. It breaks down the concept with clear diagrams and
progressive exercises, making it accessible for students building their geometric skills. The book
emphasizes the relationship between interior and exterior angles and how these properties apply to
various polygon shapes.

2. _The Polygon Puzzle Book_
Designed to engage learners, this book presents polygon concepts through interactive puzzles and
problem-solving activities. A dedicated section explores the rules governing exterior angles,
challenging readers to apply their knowledge in fun and unconventional ways. It's perfect for those
who learn best by doing and enjoy a challenge.

3. _Mastering Angles: A Practical Guide_
This practical guide offers a comprehensive approach to understanding angles in geometry, with a
particular emphasis on their application in real-world scenarios. It includes detailed explanations
and numerous examples of exterior angles in polygons, demonstrating their relevance in fields like
architecture and design. The book provides step-by-step methods for solving complex angle
problems.

4. _Polygon Power: From Basics to Advanced_
This comprehensive textbook guides students through the entire spectrum of polygon study. It
meticulously explains the derivation and application of the exterior angle sum theorem, providing
ample practice opportunities. The book progresses from simple triangles to complex irregular
polygons, ensuring a thorough grasp of the subject.

5. _Exterior Angles Explained: A Student's Companion_
Tailored specifically for students, this companion book offers concise and clear explanations of
exterior angles in polygons. It features a wealth of worked examples and practice questions
designed to reinforce understanding and build confidence. The resource aims to demystify this
important geometric concept.

6. _Geometric Explorations: Angles and Shapes_
This book encourages hands-on exploration of geometric principles, focusing on the properties of
shapes and their angles. Readers will discover how exterior angles behave in different polygons
through engaging activities and visual aids. It fosters a deeper intuition for geometric relationships
beyond rote memorization.

7. _The Secret Life of Polygons: Beyond the Basics_
This book ventures into more advanced topics related to polygons, but begins with a solid review of
fundamental concepts like exterior angles. It provides unique perspectives on how exterior angles
contribute to the overall symmetry and properties of polygons. The text challenges readers to think
critically about geometric relationships.

8. _Polygon Properties: A Workbook for Success_
This workbook is packed with exercises and practice problems centered around the properties of
polygons. A significant portion is dedicated to mastering exterior angles, offering various types of



questions to suit different learning styles. It's an ideal resource for reinforcing classroom learning
and preparing for assessments.

9. _Angles in Architecture: Building with Geometry_
This visually rich book connects geometric principles to the world of architecture, highlighting the
importance of angles in design and construction. It showcases how understanding exterior angles of
polygons is crucial for creating stable and aesthetically pleasing structures. The book uses real-
world examples to illustrate these mathematical concepts in action.
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