
7.1 angles of polygons answer key
7.1 angles of polygons answer key is a crucial topic in the study of geometry, particularly for
students who are learning how to calculate and understand the properties of various polygons. This
article delves into the angles of polygons, providing detailed explanations, formulas, and examples
that will aid in mastering this concept. We will explore the different types of polygons, the formula
for calculating the sum of their interior angles, and practical applications of these principles. This
comprehensive guide aims to serve as a resource for educators and students alike, ensuring a robust
understanding of polygons and their angles.
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Understanding Polygons
Polygons are two-dimensional geometric figures that are formed by connecting a finite number of
line segments. These segments, known as sides, meet at points called vertices. The simplest polygon
is a triangle, which has three sides, while polygons can have many sides, leading to classifications
such as quadrilaterals, pentagons, hexagons, and so forth.

The study of polygons is fundamental in geometry because they serve as the building blocks for
more complex shapes. Understanding the properties of polygons, particularly their angles, is
essential for solving various mathematical problems. Knowing how to calculate the angles within
polygons is not only an academic exercise but also has practical implications in fields such as
architecture, engineering, and computer graphics.

Types of Polygons
Polygons can be categorized based on the number of sides they possess. Each type of polygon has
distinct properties and angle measures. The most commonly studied polygons include:

Triangle: A polygon with three sides and three angles.



Quadrilateral: A polygon with four sides and four angles.

Pentagon: A polygon with five sides and five angles.

Hexagon: A polygon with six sides and six angles.

Heptagon: A polygon with seven sides and seven angles.

Octagon: A polygon with eight sides and eight angles.

Nonagon: A polygon with nine sides and nine angles.

Decagon: A polygon with ten sides and ten angles.

Each of these polygons has unique characteristics, including specific formulas for calculating their
angles, which is a vital aspect of geometry. Understanding these different types of polygons will
provide a solid foundation for exploring their angles in more detail.

Calculating Interior Angles
The interior angles of a polygon are the angles formed inside the polygon at each vertex. To
calculate the sum of the interior angles of a polygon, one can use the following formula: (n - 2) ×
180°, where n is the number of sides in the polygon. This formula arises from dividing the polygon
into triangles, as each triangle contributes 180° to the total angle sum.

For example, to calculate the sum of the interior angles of a hexagon (which has 6 sides), we apply
the formula:

(6 - 2) × 180° = 4 × 180° = 720°

This means the sum of all interior angles in a hexagon is 720°. To find the measure of each angle in
a regular hexagon (where all angles are equal), one would divide the total sum by the number of
angles:

720° ÷ 6 = 120°

Thus, each interior angle in a regular hexagon measures 120°.

Exterior Angles of Polygons
The exterior angle of a polygon is formed by extending one side of the polygon and measuring the
angle between the extended side and the adjacent side. A significant property of exterior angles is
that the sum of the exterior angles of any polygon is always 360°, regardless of the number of sides.
This property can be beneficial in various geometric calculations and proofs.

To calculate an individual exterior angle of a regular polygon, you can use the formula: 360° ÷ n,
where n represents the number of sides. For instance, in a regular octagon:

360° ÷ 8 = 45°

Thus, each exterior angle of a regular octagon measures 45°. Understanding both interior and
exterior angles is crucial for anyone studying geometry, as these concepts frequently appear in more



advanced topics.

Real-World Applications
The principles of polygon angles extend beyond the classroom and are applied in numerous real-
world situations. Architects and engineers often use these concepts to design buildings and
structures, ensuring stability and aesthetic appeal. For instance, the angles in a triangular truss are
critical for distributing weight evenly.

Moreover, in computer graphics, polygons are fundamental elements used to create complex figures
and animations. Understanding how to manipulate angles in polygons allows graphic designers and
programmers to create realistic images and simulations. Additionally, navigation systems often rely
on polygonal geometry to calculate routes and distances effectively.

Practice Problems and Solutions
To solidify understanding of the concepts discussed, it is essential to engage with practice problems.
Here are a few example problems along with their solutions:

Problem 1: Calculate the sum of the interior angles of a pentagon.1.

A: Using the formula (n - 2) × 180°, we get:

(5 - 2) × 180° = 3 × 180° = 540°

Problem 2: What is the measure of each exterior angle of a regular dodecagon (12 sides)?2.

A: Using the formula 360° ÷ n, we find:

360° ÷ 12 = 30°

Problem 3: If one angle of a regular hexagon is 120°, how many sides does it have?3.

A: Since we know it is a regular hexagon, it already has 6 sides.

Conclusion
Understanding the angles of polygons is a vital part of geometry that has far-reaching implications in
both theoretical mathematics and practical applications. The ability to calculate both interior and
exterior angles enables students and professionals to engage effectively with a variety of real-world
scenarios. This article has explored the fundamental aspects of polygon angles, providing a



comprehensive guide that serves as a foundational resource. Mastery of these concepts is essential
for further studies in mathematics and related fields.

Q: What is the formula for calculating the sum of interior
angles of a polygon?
A: The formula for calculating the sum of the interior angles of a polygon is (n - 2) × 180°, where n is
the number of sides of the polygon.

Q: How do you find the measure of each interior angle in a
regular polygon?
A: To find the measure of each interior angle in a regular polygon, you first calculate the sum of the
interior angles using (n - 2) × 180°, then divide that sum by n, the number of sides.

Q: What is the sum of the exterior angles of any polygon?
A: The sum of the exterior angles of any polygon is always 360°, regardless of the number of sides or
the size of the angles.

Q: Can you give an example of a real-world application of
polygon angles?
A: One real-world application of polygon angles is in architecture, where understanding the angles
in triangular trusses is crucial for distributing weight and ensuring structural integrity.

Q: What is a regular polygon?
A: A regular polygon is a polygon where all sides and all angles are equal, such as a regular triangle,
square, or regular pentagon.

Q: How many sides does a dodecagon have?
A: A dodecagon has twelve sides.

Q: Why are polygons important in computer graphics?
A: Polygons are important in computer graphics because they are used as the basic building blocks
to create complex shapes and animations, allowing for realistic rendering of images.



Q: What type of polygon has five sides?
A: A polygon with five sides is called a pentagon.

Q: How do you calculate the exterior angle of a regular
polygon?
A: The exterior angle of a regular polygon can be calculated using the formula 360° ÷ n, where n is
the number of sides in the polygon.

Q: What is the relationship between interior and exterior
angles in polygons?
A: The interior and exterior angles at each vertex of a polygon are supplementary, meaning they add
up to 180°.
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