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Understanding the properties and classifications of triangles is a fundamental aspect of geometry. In this
context, the question about a triangle with a reflex angle of 300 degrees at each vertex invites a fascinating
exploration into the nature of angles, their measures, and the special types of triangles that can exist under
such conditions. This article aims to analyze this intriguing problem, uncover the properties involved, and
identify the special name assigned to such a triangle.

Understanding Angles in Triangles

Before delving into the specifics of the problem, it is essential to review some basic concepts related to angles
in triangles.

Sum of Angles in a Triangle
- In Euclidean geometry, the sum of the interior angles of any triangle is always 180 degrees.
- This fundamental property holds true regardless of the type of triangle.

Reflex Angles and Their Significance
- A reflex angle is an angle greater than 180 degrees but less than 360 degrees.
- Reflex angles often appear in the context of external angles or in non-convex polygons.

Analyzing the Given Problem

The problem states: "The reflex angle at each vertex of a triangle is 300 degrees." This suggests that, at each
vertex, the angle measured is 300 degrees, which is a reflex angle. Such a statement raises questions about the
nature of the triangle and how these angles relate to its shape.

Interpreting the Statement
- Typically, when we speak of angles at vertices of a triangle, we refer to the internal angles.
- However, the mention of reflex angles (angles greater than 180 degrees) implies that these are external
angles or perhaps the exterior angles at each vertex.
- The key is to understand whether the problem refers to interior angles or exterior angles.

Possible Misinterpretation
- One common source of confusion is conflating interior and exterior angles.
- In a convex triangle, the exterior angle at a vertex is supplementary to the interior angle at that vertex
(they sum to 180 degrees).



Determining the Nature of the Triangle

Given that the reflex angle at each vertex is 300 degrees, we need to clarify whether these are interior or
exterior angles.

Case 1: Reflex Exterior Angles
- If the reflex angles of 300 degrees are exterior angles, then:
- Exterior angle at each vertex = 300 degrees.
- Since exterior and interior angles are supplementary (interior + exterior = 180 degrees), the interior angles
would be:
- Interior angle = 180 - 300 = -120 degrees.
- This is impossible because interior angles cannot be negative.

Conclusion: The exterior angle cannot be 300 degrees in a conventional Euclidean triangle.

Case 2: Reflex Interior Angles
- If the angles at each vertex are interior and are reflex (which is unusual because interior angles are normally
less than 180 degrees), then:
- Each angle is 300 degrees, which exceeds 180 degrees.
- The sum of interior angles would then be 3 300 = 900 degrees.
- This contradicts the fundamental property that the sum of interior angles of a triangle is 180 degrees.

Conclusion: The interior angles cannot be reflex angles in a Euclidean triangle.

Reconciling the Angles: The Key to the Problem

Given the above, the only way to interpret the problem consistently is to realize that the angles described are
exterior angles, and the figure in question is a non-convex or self-intersecting triangle, also known as a re-
entrant triangle or crossed triangle.

Re-entrant Triangle or Self-Intersecting Triangle
- A re-entrant or self-intersecting triangle is a polygon where the sides cross each other, creating an internal
region that is not necessarily convex.
- Such figures can have angles greater than 180 degrees internally, forming reflex angles.

Understanding the Properties of a Self-Intersecting Triangle

In a self-intersecting triangle:

- The "angles" at the vertices can be greater than 180 degrees because they are exterior angles or reflex
angles.
- When the problem states that each vertex has a reflex angle of 300 degrees, it suggests that at each
vertex, the external angle (or the exterior angle measured outside the polygon) is 300 degrees.



Summation of Exterior Angles in Such a Figure
- For polygons, the sum of exterior angles is always 360 degrees when measured properly.
- However, in a self-intersecting polygon, this sum can vary depending on how the angles are measured.

Identifying the Triangle: The Special Name

Given the scenario where each vertex has a reflex angle of 300 degrees, the shape described resembles a deltoid
or kite with overlapping sides, but more specifically, it aligns with a Reuleaux triangle or a curved triangle
with constant width.

But the key is that:

- When each vertex has a reflex angle of 300 degrees, the interior angles (measured inside the figure) are 60
degrees (since 360 - 300 = 60).

- If so, then:

- Each interior angle is 60 degrees.
- The sum of interior angles in a triangle is 3 60 = 180 degrees, consistent with Euclidean geometry.

Therefore:

- The triangle is an equilateral triangle, with each interior angle measuring 60 degrees.

- The reflex angles of 300 degrees at each vertex are actually external angles, supplementary to interior
angles.

---

Final Interpretation and the Special Name

The key insight:

- The shape described with each reflex angle at each vertex being 300 degrees is actually an equilateral
triangle.

- The "reflex" angles of 300 degrees are the exterior angles at each vertex, which are supplementary to the
interior angles (60 degrees), because:

- Exterior angle = 360 - interior angle
- Exterior angle = 360 - 60 = 300 degrees.

---

Conclusion: What Is the Special Name for This Triangle?

Based on the analysis, the triangle described is an equilateral triangle.

- Why?

- Each interior angle is 60 degrees.
- All sides are equal.
- All angles are equal.
- The external angles at each vertex are 300 degrees, which are reflex and correspond to the exterior angles in



the polygon.

Hence, the special name for this triangle is:

An Equilateral Triangle

---

Additional Notes on Equilateral Triangles

- Equilateral triangles are a special class of triangles where:

- All three sides are of equal length.
- All three angles are equal, each measuring 60 degrees.
- They are also equiangular and equilateral.

- They have many interesting properties, including:

- Symmetry across medians, angle bisectors, and altitudes.
- The centroid, incenter, orthocenter, and circumcenter all coincide at the same point.

Summary

| Aspect | Details |
|---------|---------|
| The angles at each vertex | 60 degrees internally; external reflex angle of 300 degrees |
| The shape | Equilateral triangle |
| The special name | Equilateral triangle |
| Reasoning | Reflex external angles of 300° imply interior angles of 60°; all sides equal |

---

In conclusion, when the problem states that the reflex angle at each vertex of a triangle is 300 degrees, it
implies that the external angles are 300 degrees, and the interior angles are 60 degrees. This configuration
characterizes an equilateral triangle, which is a fundamental and beautifully symmetric shape in geometry.

Frequently Asked Questions

What is the measure of each reflex angle at the vertices of the triangle?

Each reflex angle at the vertices is 300 degrees.

Given that each vertex has a reflex angle of 300°, what is the measure of
the corresponding interior angles?

The interior angles are each 60°, since the interior angle = 360° - 300° = 60°.

What type of triangle has interior angles measuring 60° each?

A triangle with all interior angles of 60° is an equilateral triangle.



Why is the triangle with reflex angles of 300° at each vertex called an
equilateral triangle?

Because its interior angles are all equal (60°), making it equilateral.

Can a triangle with reflex angles of 300° at each vertex exist in Euclidean
geometry?

Yes, when considering the angles outside the triangle, the interior angles are 60°, consistent with an
equilateral triangle.

What is the 'special name' for the triangle with each interior angle measuring
60°?

It is called an equilateral triangle.

Additional Resources
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---

Introduction

In geometric studies, triangles are among the most fundamental shapes, characterized by their angles and side
lengths. Most familiar triangles—equilateral, isosceles, scalene—are defined by their internal angles summing
to 180 degrees, with all angles less than 180 degrees. However, the question of a triangle featuring a reflex
angle at each vertex—specifically, an angle measuring 300 degrees—poses intriguing implications for geometric
classification and nomenclature.

The statement "The reflex angle at each vertex of a triangle is 300°" seems paradoxical at first glance, given
the conventional understanding of triangles. This article aims to explore this apparent contradiction, analyze
the geometric principles involved, and elucidate the special name, if any, associated with such a figure.

---

Clarifying the Concept: Reflex Angles and Triangles

What Is a Reflex Angle?

A reflex angle is any angle greater than 180° but less than 360°. In standard Euclidean geometry, angles are
typically considered within the 0°–180° range when measuring internal angles of polygons. Reflex angles are
often associated with the exterior angles or with figures that are not simple polygons.

The Conventional Triangle

A traditional triangle comprises three interior angles summing to exactly 180°. Each angle is less than 180°,
and the shape is "simple" and convex. The classic triangle cannot have a reflex interior angle because that
would violate the fundamental angle sum rule.

---

The Paradox: Can a Triangle Have Reflex Angles?

Given the standard definitions, a triangle with an interior reflex angle of 300° appears impossible. This



discrepancy necessitates a re-examination of the question's intent:

- Is the "reflex angle" referring to an exterior angle at each vertex?
- Is the shape being considered a self-intersecting or complex polygon rather than a simple triangle?
- Could the figure be a star-shaped polygon or a complex polygon with overlapping sides?

Understanding these possibilities is essential to resolving the apparent paradox.

---

Exploring the Geometric Possibilities

1. The Shape as a Self-Intersecting Polygon (Star Polygon)

One plausible interpretation is that the figure is a star-shaped polygon, such as a pentagram or similar, where
the vertices are connected in a non-convex manner, resulting in re-entrant angles—angles greater than 180°,
sometimes approaching 360°.

In such shapes, the interior angles at certain vertices can be reflex, often exceeding 180°, and sometimes
reaching as high as 300°. These are not angles of a simple, convex triangle but are instead interior reflex
angles of a self-intersecting polygon.

In this context, the "triangle" might be a self-intersecting figure with three vertices, each exhibiting a reflex
angle of 300°, which would be characteristic of a re-entrant star-shaped polygon.

---

2. The Possible Shapes and Their Nomenclature

Star polygons are a well-studied class of polygons with overlapping edges, often represented with Schl�fli
symbols such as {n/k}.

- For example, the pentagram is a {5/2} star polygon.
- The vertices of such polygons often involve angles that are reflex when viewed from the interior.

Key Point: In star polygons, the measure of the reflex interior angles at vertices can be significantly larger
than 180°, sometimes approaching 300°.

---

Mathematical Analysis of Reflex Angles of 300°

Calculating Interior Reflex Angles

Suppose we consider a self-intersecting triangle, which in this context is a triangle with overlapping sides, or
more correctly, a triangle with crossing sides, forming a star shape.

- The sum of interior angles in such a shape does not necessarily conform to the standard triangle sum (180°).
- Instead, the reflex interior angles at the vertices can be measured as the exterior angles or the re-entrant
angles of the shape.

Calculating the reflex angle:

- The reflex interior angle at a vertex can be determined by considering the external or exterior angle
supplement.

Given that the reflex angle is 300°, the exterior angle at that vertex would be:

\[ \text{Exterior angle} = 360° - \text{reflex interior angle} = 360° - 300° = 60°. \]



This suggests that at each vertex, the angle outside the shape is 60°, and the reflex interior angle is 300°,
creating a highly re-entrant shape.

Implications for the Shape

- The total sum of the exterior angles at the vertices of a polygon is always 360°, regardless of the number
of sides.
- For a triangle with three vertices each having a reflex interior angle of 300°, the sum of the interior angles
would be:

\[ 3 \times 300° = 900°, \]

which is impossible for a simple triangle but consistent for a self-intersecting or complex polygon.

---

The Special Name for Such a Shape

Is There a Named Polygon?

Given the description, the shape aligns with properties of a star polygon, specifically a regular star triangle,
which is actually a self-intersecting figure.

The key points are:

- Such a figure is not a simple triangle in the Euclidean plane.
- It is a star-shaped polygon with re-entrant angles.
- The reflex angles of 300° at each vertex suggests a self-intersecting triangle, often called a star triangle
or self-intersecting triangle.

In geometric literature, such figures are often classified as degenerate polygons or star polygons. They are
not triangles in the traditional sense but are sometimes called star-shaped polygons or complex polygons.

---

Historical and Mathematical Context

Star Polygons and Their Nomenclature

Star polygons are a classical subject in geometry, with notable examples including:

- The pentagram ({5/2})
- The hexagram ({6/2})
- Other {n/k} star polygons where n and k are coprime integers.

The "triangle" with reflex angles of 300° does not fit into the regular star polygon classification but shares
properties with self-intersecting triangles or complex polygons.

The key term associated with such figures is:

- Star polygon: A polygon with non-convex, self-intersecting sides forming a star shape.
- Re-entrant polygon: A polygon with interior angles greater than 180°.
- Concave polygon: A polygon that is not convex, often with such reflex angles.

---

Conclusion: The Name of the Triangle

Based on the analysis, the shape described—having a reflex angle of 300° at each vertex—is not a



conventional triangle but rather:

A star-shaped, self-intersecting polygon, often referred to as a star triangle or self-intersecting triangle in
some contexts.

The most precise and widely accepted term for such a figure is:

A Self-Intersecting (or Re-entrant) Triangle

or, more specifically,

A Star Triangle

Note: In classical geometry, the term triangle excludes self-intersecting figures. When such a shape exhibits
reflex interior angles of 300°, it is better classified as a star-shaped polygon, sometimes called a star
triangle or a re-entrant triangle, depending on context.

---

Final Remarks and Implications

This exploration underscores the importance of precise terminology in geometry. The classic triangle's definition
excludes figures with reflex interior angles, but the concept of self-intersecting triangles or star polygons
broadens the scope.

The key takeaway is:

- If all three vertices of a figure are connected such that each vertex exhibits a reflex angle of 300°, the shape
is a self-intersecting, star-shaped polygon often called a star triangle.

- Such figures are significant in advanced geometric studies, mathematical art, and the exploration of polygon
classifications.

---
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---

In conclusion, the shape described by having a reflex angle of 300° at each vertex is best classified as a star-
shaped polygon, often called a star triangle in the context of self-intersecting polygons. It challenges
conventional definitions and demonstrates the fascinating complexity of geometric figures beyond simple, convex
triangles.
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