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Tenth If Necessary
Find The Measure Of One Exterior Angle Of Each Regular Polygon. Round To The Nearest
Tenth If Necessary is a common question in geometry that helps students and enthusiasts
understand the fundamental properties of regular polygons. Regular polygons are figures with all
sides and all angles equal, making their analysis straightforward yet fascinating. Knowing how to
determine the measure of a single exterior angle is essential for calculating other important features
such as the number of sides, interior angles, and understanding the polygon's shape. This article
explores the methods to find the measure of one exterior angle of regular polygons, offers step-by-
step examples, and discusses practical applications.

---

Understanding Regular Polygons

Before delving into calculations, it is important to understand what regular polygons are and their
key characteristics.

What Is a Regular Polygon?
A regular polygon is a polygon where all sides are of equal length and all interior angles are equal.
Examples include equilateral triangles, squares, regular pentagons, hexagons, and so on.

Properties of Regular Polygons
- All sides are congruent.
- All interior angles are equal.
- All exterior angles are equal.
- The sum of the interior angles depends on the number of sides.
- The sum of an interior and exterior angle at each vertex is 180°.

Understanding these properties allows us to derive formulas to calculate various angles.

---

The Relationship Between Interior and Exterior Angles

A fundamental concept in polygon geometry is the relationship between interior and exterior angles.



Why Are Exterior Angles Important?
Exterior angles are the angles formed between one side of a polygon and the extension of an
adjacent side. They play a key role in understanding the shape's overall geometry because they
relate directly to the number of sides.

Sum of Exterior Angles
One of the most important facts is that the sum of the exterior angles of any convex polygon is
always 360°, regardless of the number of sides.

Calculating a Single Exterior Angle
Since all exterior angles in a regular polygon are equal, the measure of one exterior angle is given
by:

\[
\text{Exterior Angle} = \frac{360^\circ}{n}
\]

where \( n \) is the number of sides in the polygon.

---

How to Find the Measure of One Exterior Angle

The main method to find the measure of one exterior angle of a regular polygon involves knowing
the number of sides and applying the formula above.

Step-by-Step Process
1. Identify the number of sides (\( n \)) of the regular polygon.
2. Apply the formula:

\[
\text{Exterior Angle} = \frac{360^\circ}{n}
\]
3. Round the result to the nearest tenth if necessary.

---

Examples of Calculating Exterior Angles

Let's explore some practical examples with different polygons.



Example 1: Equilateral Triangle
- Number of sides: \( n = 3 \)
- Calculation:

\[
\text{Exterior Angle} = \frac{360^\circ}{3} = 120^\circ
\]

- Result: Each exterior angle measures 120.0°.

---

Example 2: Square
- Number of sides: \( n = 4 \)
- Calculation:

\[
\text{Exterior Angle} = \frac{360^\circ}{4} = 90^\circ
\]

- Result: Each exterior angle measures 90.0°.

---

Example 3: Regular Pentagon
- Number of sides: \( n = 5 \)
- Calculation:

\[
\text{Exterior Angle} = \frac{360^\circ}{5} = 72^\circ
\]

- Result: Each exterior angle measures 72.0°.

---

Example 4: Regular Hexagon
- Number of sides: \( n = 6 \)
- Calculation:

\[
\text{Exterior Angle} = \frac{360^\circ}{6} = 60^\circ
\]



- Result: Each exterior angle measures 60.0°.

---

Dealing With Non-Standard or Irregular Polygons

While the formula applies directly to regular polygons, irregular polygons require additional data
since their exterior angles are not necessarily equal. For irregular polygons, you must measure each
exterior angle individually or sum the interior angles and derive the exterior angles accordingly.

---

Application of Exterior Angle Measures

Knowing how to find an exterior angle has practical implications in various fields:

- Construction and Architecture: Ensuring polygons fit together correctly.
- Tessellations and Tilings: Designing patterns that cover a plane without gaps.
- Robotics and Mechanical Design: Calculating angles for movement and parts assembly.
- Art and Design: Creating symmetric and aesthetically pleasing shapes.

---

Practice Problems

To reinforce your understanding, here are some practice questions:

Find the measure of one exterior angle of a regular octagon. Round to the nearest tenth if1.
necessary.

A regular dodecagon (12 sides) has what measure for each exterior angle?2.

Determine the number of sides in a regular polygon if each exterior angle measures 30°.3.

Calculate the exterior angle of a regular heptagon (7 sides).4.

Answers:
1. \( \frac{360^\circ}{8} = 45.0^\circ \)
2. \( \frac{360^\circ}{12} = 30.0^\circ \)
3. \( n = \frac{360^\circ}{30^\circ} = 12 \) sides
4. \( \frac{360^\circ}{7} \approx 51.4^\circ \)



---

Summary and Key Takeaways

- The measure of one exterior angle of a regular polygon can be found using \( \frac{360^\circ}{n}
\).
- The sum of all exterior angles in a convex polygon is always 360°.
- The exterior angle and interior angle at each vertex are supplementary, summing to 180°.
- Rounding to the nearest tenth is straightforward once the division is performed.

Understanding these principles empowers you to analyze and work with various regular polygons
confidently. Whether in academic settings or real-world applications, mastering the calculation of
exterior angles is a fundamental skill in geometry.

---

Remember: The key to solving these problems is knowing the number of sides \( n \) and applying
the simple division \( 360^\circ / n \). With practice, this calculation becomes quick and intuitive,
opening the door to a deeper understanding of polygonal shapes and their properties.

Frequently Asked Questions

What is the formula to find the measure of one exterior angle
of a regular polygon?
The measure of one exterior angle of a regular polygon is given by 360° divided by the number of
sides, so: exterior angle = 360° / n.

How do you calculate the measure of one exterior angle in a
regular hexagon?
For a hexagon with 6 sides, the exterior angle is 360° / 6 = 60°. So, each exterior angle measures
60°.

What is the measure of one exterior angle of a regular
octagon?
A regular octagon has 8 sides, so each exterior angle is 360° / 8 = 45°.

If a regular polygon has 12 sides, what is the measure of each
exterior angle?
Each exterior angle is 360° / 12 = 30°.



How do you find the measure of one exterior angle of a regular
polygon with 15 sides?
The exterior angle is 360° / 15 = 24°. Rounded to the nearest tenth, it remains 24.0°.

A regular polygon has an exterior angle of 30°. How many
sides does it have?
Number of sides = 360° / exterior angle = 360° / 30° = 12 sides.

Why is the sum of all exterior angles of any regular polygon
always 360°?
Because exterior angles around a polygon sum to a full circle, which measures 360°, regardless of
the number of sides.

Can the measure of an exterior angle of a regular polygon be
more than 180°?
No, in a regular polygon, each exterior angle is less than 180°. For convex polygons, it is always less
than 180°.

How do you find the measure of one exterior angle if the
interior angle of a regular polygon is known?
First, find the interior angle, then subtract it from 180° to find the exterior angle, since interior +
exterior = 180°.

What is the measure of one exterior angle of a regular
decagon?
A decagon has 10 sides, so each exterior angle measures 360° / 10 = 36°, rounded to 36.0°.

Additional Resources
Find The Measure Of One Exterior Angle Of Each Regular Polygon is a fundamental concept in
geometry that helps students and enthusiasts understand the properties of polygons and their
angles. Regular polygons, characterized by all sides and angles being equal, have a unique
relationship between their interior and exterior angles. Knowing how to find one exterior angle of
any regular polygon is essential for solving a wide range of geometric problems, from calculating the
number of sides to understanding the polygon's symmetry and structure. This article provides a
comprehensive guide to understanding, calculating, and applying the measure of one exterior angle
of regular polygons, rounded to the nearest tenth when necessary.



Understanding Regular Polygons and Their Angles

Before diving into the calculations, it's important to understand what regular polygons are and the
significance of their angles.

What Is a Regular Polygon?
A regular polygon is a polygon that is both equiangular (all interior angles are equal) and equilateral
(all sides are equal). Examples include equilateral triangles, squares, regular pentagons, and so on.
The symmetry and uniformity of regular polygons make their angles predictable and formulaic.

Interior and Exterior Angles
- Interior angles are the angles inside the polygon between two adjacent sides.
- Exterior angles are the angles formed between one side of the polygon and the extension of an
adjacent side.

In a regular polygon, these angles have specific measures related to the number of sides (n).

Key Relationship Between Interior and Exterior Angles

A crucial fact in polygon geometry is that, for any convex polygon, the interior and exterior angles at
each vertex are supplementary, meaning they sum to 180 degrees:

Interior Angle + Exterior Angle = 180°

For a regular polygon, since all interior and exterior angles are equal, this relationship simplifies
calculations.

Sum of Exterior Angles in a Polygon

Another vital property is that the sum of all exterior angles of any convex polygon is always 360
degrees, regardless of the number of sides. Therefore, the measure of one exterior angle of a regular
polygon can be calculated by dividing 360° by the number of sides:

Measure of one exterior angle = 360° / n

This formula is the foundation for finding the measure of one exterior angle in any regular polygon.

Calculating the Measure of One Exterior Angle

The process of finding the measure of one exterior angle is straightforward once you know the
number of sides of the regular polygon.



Step-by-Step Calculation
1. Identify the number of sides (n): For the polygon in question, determine how many sides it has.
2. Apply the formula: Use the formula:

\[
\text{Exterior Angle} = \frac{360^\circ}{n}
\]

3. Round to the nearest tenth: If necessary, round the result to one decimal place for precision.

Example: Find the measure of one exterior angle of a regular hexagon (6 sides).

\[
\text{Exterior Angle} = \frac{360^\circ}{6} = 60^\circ
\]

Since 60° is already a whole number, rounding isn't necessary here.

Examples of Exterior Angle Calculations for Various
Regular Polygons

To deepen understanding, let's explore exterior angle calculations for different regular polygons.

Equilateral Triangle (3 sides)
\[
\text{Exterior Angle} = \frac{360^\circ}{3} = 120^\circ
\]

Square (4 sides)
\[
\text{Exterior Angle} = \frac{360^\circ}{4} = 90^\circ
\]

Regular Pentagon (5 sides)
\[
\text{Exterior Angle} = \frac{360^\circ}{5} = 72^\circ
\]



Regular Heptagon (7 sides)
\[
\text{Exterior Angle} = \frac{360^\circ}{7} \approx 51.4^\circ
\]

Regular Octagon (8 sides)
\[
\text{Exterior Angle} = \frac{360^\circ}{8} = 45^\circ
\]

Features and Applications of Exterior Angle Calculation

Understanding how to find the measure of an exterior angle has several features and practical
applications.

Features
- Universal formula: Works for all convex regular polygons.
- Simple division: Involves basic division, making it accessible.
- Relates directly to the number of sides: Provides insight into the polygon's structure.

Applications
- Determining the number of sides: Given an exterior angle, find n:

\[
n = \frac{360^\circ}{\text{exterior angle}}
\]

- Calculating interior angles: Since interior and exterior angles are supplementary:

\[
\text{Interior Angle} = 180^\circ - \text{Exterior Angle}
\]

- Design and architecture: Ensuring angles in polygonal designs are precise.
- Navigation and robotics: Calculating turn angles in polygonal paths.

Pros and Cons of the Method

While calculating the measure of one exterior angle using the formula is straightforward,
understanding its limitations and advantages is beneficial.



Pros:
- Ease of calculation: Simple division makes it accessible for learners.
- Universal applicability: Valid for any convex regular polygon.
- Provides quick insights: Helps deduce other properties like the number of sides.

Cons:
- Limited to regular polygons: The formula doesn't apply to irregular polygons.
- Assumes convexity: Concave polygons require different approaches.
- Requires prior knowledge of the number of sides: Cannot determine the exterior angle without
knowing n.

Special Considerations and Edge Cases

- Polygon with a large number of sides: As n increases, the exterior angle approaches 0°, meaning
the polygon becomes more circular.
- Degenerate polygons: Polygons with less than 3 sides are not valid for this calculation.
- Concave polygons: Exterior angles may need to be measured differently, as some may be greater
than 180°.

Conclusion

The process of finding the measure of one exterior angle of each regular polygon is a fundamental
aspect of geometric problem-solving. By understanding the relationship between the number of sides
and the exterior angles, one gains valuable insights into the structure and properties of polygons.
The key formula:

\[
\boxed{\text{Exterior Angle} = \frac{360^\circ}{n}}
\]

serves as a powerful tool for both academic pursuits and practical applications. Whether dealing
with simple shapes like triangles and squares or more complex polygons like decagons and beyond,
this approach simplifies calculations and enhances geometric reasoning. Always remember to round
to the nearest tenth when precision is required, and consider the polygon's nature (convex or
concave) when applying these principles. Mastery of this concept opens doors to more advanced
topics in geometry, including interior angles, polygon tessellations, and symmetry analysis.
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