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Understanding the properties of triangles is fundamental in geometry,
especially when it comes to measuring angles. In particular, exterior angles
and their relationship with interior angles form a core concept that helps
solve many geometric problems. In this article, we will explore how to find
the measure of an exterior angle of a triangle when the remote interior
angles are given as 75 degrees, along with related concepts and step-by-step
calculations.

---

Understanding Triangle Angles and Exterior
Angles

Before diving into the calculation process, it is essential to understand the
basic properties of triangles regarding interior and exterior angles.

Interior Angles of a Triangle

A triangle has three interior angles, and the sum of these angles always
equals 180 degrees. This fundamental property serves as the foundation for
many geometric calculations.

Exterior Angles of a Triangle

An exterior angle of a triangle is formed when one side of the triangle is
extended beyond a vertex, creating an angle outside the triangle. A key
property of exterior angles is:

- The exterior angle is equal to the sum of the two remote interior angles.

This property is crucial for solving problems involving exterior angles.

---



Problem Statement

Suppose we are given a triangle with two remote interior angles measuring 75
degrees each. Our goal is to find the measure of the exterior angle at the
vertex where one side is extended.

Given:

- Remote interior angles: 75° and 75°
- Unknown: Exterior angle at the vertex adjacent to these interior angles

---

Step-by-Step Solution

Let's proceed step-by-step to determine the measure of the exterior angle.

Step 1: Find the third interior angle of the
triangle

Since the sum of interior angles in a triangle is 180°, and two of the angles
are given as 75° each:

\[
\text{Third interior angle} = 180^\circ - (75^\circ + 75^\circ) = 180^\circ -
150^\circ = 30^\circ
\]

Result:

- Interior angles are 75°, 75°, and 30°.

Step 2: Identify the remote interior angles for the
exterior angle

The exterior angle at a particular vertex is supplementary to its adjacent
interior angle, and it equals the sum of the two remote interior angles.

Suppose we're extending the side at the vertex where the interior angle is
30°. The remote interior angles are then the two angles not adjacent to this
vertex, which are 75° and 75°.

---



Step 3: Apply the exterior angle theorem

The exterior angle at a vertex is equal to the sum of the two remote interior
angles:

\[
\text{Exterior angle} = \text{Remote interior angles sum} = 75^\circ +
75^\circ = 150^\circ
\]

Therefore, the exterior angle at that vertex is 150°.

---

Summary of the Calculation

| Step | Description | Calculation | Result |
|---------|-------------------------|----------------|---------|
| 1 | Find the third interior angle | 180° - (75° + 75°) | 30° |
| 2 | Identify remote interior angles for the exterior angle | 75° and 75° |
N/A |
| 3 | Calculate exterior angle | Sum of remote interior angles | 150° |

---

Additional Considerations

While the example above focuses on a specific case, understanding the
properties of angles in triangles allows for broader applications.

General Formula for Exterior Angles

- The measure of an exterior angle of a triangle is always equal to the sum
of the two non-adjacent interior angles.

\[
\boxed{
\text{Exterior Angle} = \text{Interior Angle}_1 + \text{Interior Angle}_2
}
\]

Note: This property is valid for any triangle and any exterior angle, making
it a powerful tool in geometry.



---

Common Scenarios and Variations

Understanding how to adapt this knowledge to different problems can be highly
useful. Here are some common scenarios:

Scenario 1: One interior angle and two remote
interior angles

- Given one interior angle and the two remote interior angles, find the
exterior angle at a specific vertex.

Solution approach:

- Find the remaining interior angles using the triangle sum property.
- Apply the exterior angle theorem to find the exterior angle.

Scenario 2: Multiple triangles sharing angles

- When dealing with a complex figure composed of multiple triangles, break
down the problem into smaller parts.
- Use the properties of interior and exterior angles to find unknown angles
systematically.

Scenario 3: Non-standard triangles (e.g., obtuse,
right)

- The method remains the same; just be cautious with angle measures exceeding
90° or equal to 90°.

---

Additional Tips for Solving Angle Problems in
Triangles

- Always verify that the sum of the interior angles equals 180°.
- Remember that an exterior angle is supplementary to its adjacent interior
angle.



- The exterior angle theorem simplifies calculations involving remote
interior angles.
- Use diagrams to visualize the problem clearly, marking known and unknown
angles.

---

Practical Applications of Triangle Exterior
Angles

Understanding exterior angles has practical relevance in various fields:

- Architecture: Designing structures with specific angle measurements.
- Engineering: Analyzing forces and components forming triangular assemblies.
- Navigation: Calculating bearings and directions involving angular
measurements.
- Computer Graphics: Rendering 3D models with precise angular relationships.

---

Conclusion

In summary, when given remote interior angles of 75 degrees each in a
triangle, the measure of the exterior angle at the corresponding vertex is
150 degrees. This is derived from the fundamental properties of triangles,
particularly that the exterior angle equals the sum of the two remote
interior angles. By applying this property, along with the triangle sum
theorem, you can efficiently solve various problems involving angles in
triangles.

Mastering these concepts enhances your problem-solving skills in geometry and
prepares you for more advanced mathematical and real-world applications.
Remember to visualize problems carefully, verify your calculations, and
understand the underlying principles to build a solid foundation in geometric
reasoning.

---
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Frequently Asked Questions

What is the measure of the exterior angle of a
triangle if the remote interior angles are 75° and
60°?
First, find the third interior angle: 180° - (75° + 60°) = 45°. The exterior
angle at that vertex is equal to the sum of the two remote interior angles:
75° + 60° = 135°. Therefore, the exterior angle is 135°.

How do you find the measure of an exterior angle of
a triangle when given remote interior angles?
The exterior angle is equal to the sum of the two remote interior angles. So,
add the two remote interior angles to find the exterior angle.

If one remote interior angle of a triangle measures
75°, and the other is unknown, how can I find the
exterior angle?
You need the measure of the other remote interior angle to determine the
exterior angle. Once both remote interior angles are known, add them together
for the exterior angle.

Can the measure of an exterior angle of a triangle
be more than 180°?
No, the measure of an exterior angle of a triangle is always less than 180°,
since it supplements an interior angle which is less than 180°.

What is the sum of all exterior angles of a
triangle?
The sum of the exterior angles of any triangle is always 360°, regardless of
the individual measures.

Given remote interior angles of 75° and 80°, what is
the measure of the exterior angle at the third
vertex?
First, find the third interior angle: 180° - (75° + 80°) = 25°. The exterior
angle at that vertex is the sum of the remote interior angles: 75° + 80° =
155°.



Why is the exterior angle of a triangle equal to the
sum of the two remote interior angles?
Because exterior and interior angles form a linear pair, and the exterior
angle is supplementary to its adjacent interior angle. The exterior angle
equals the sum of the two non-adjacent interior angles due to the triangle's
angle sum property.

If the remote interior angles are 75° and 75°, what
is the measure of the exterior angle at the third
vertex?
The third interior angle is 180° - (75° + 75°) = 30°. The exterior angle at
the third vertex is the sum of the remote interior angles: 75° + 75° = 150°.

Additional Resources
Exterior Angle of a Triangle

---

Understanding the Fundamentals: The Geometry of
Triangles

When delving into the fascinating world of geometry, one of the foundational
figures is the triangle. Triangles are the simplest polygons, composed of
three sides and three interior angles. Their properties serve as building
blocks for more complex geometric concepts, and understanding these
properties is essential for solving a wide array of mathematical problems.

In the context of triangles, the exterior angle plays a pivotal role. It is
an angle formed outside the triangle when one side is extended beyond its
vertex. Recognizing the relationships between the interior and exterior
angles of a triangle is key to solving for unknown measures, especially in
problems involving remote interior angles.

---

Key Concepts and Terminology

Before diving into the problem of calculating the measure of an exterior
angle, it’s essential to clarify some critical terminology:



Interior Angles
- The angles found inside a triangle, each located at a vertex.
- The sum of all interior angles of a triangle always equals 180 degrees.

Remote Interior Angles
- The interior angles not adjacent to a particular exterior angle.
- For any exterior angle, the remote interior angles are the two interior
angles not sharing the same vertex as the exterior angle.

Exterior Angles
- Formed when one side of a triangle is extended beyond a vertex.
- Each exterior angle is supplementary to its adjacent interior angle,
meaning they sum to 180 degrees.

The Exterior Angle Theorem
- States that the measure of an exterior angle of a triangle equals the sum
of the measures of its two remote interior angles.

---

The Core Problem: Determining the Exterior
Angle

The problem statement is as follows:

> Find the measure of the exterior angle of a triangle if the remote interior
angles are 75 degrees and ... (Note: The problem appears incomplete but can
be analyzed further.)

For the sake of comprehensive understanding, let’s assume the following
scenario:

- The remote interior angles are 75 degrees and x degrees.
- The goal is to find the measure of the exterior angle adjacent to these
remote interior angles.

This is a common problem setup in geometry, allowing us to explore the
relationships among interior and exterior angles.

---



Step-by-Step Approach to the Solution

Step 1: Recognize the Key Relationships

In any triangle:
- The sum of the interior angles is 180 degrees.
- The exterior angle at any vertex is supplementary to its adjacent interior
angle.
- The exterior angle equals the sum of the two remote interior angles.

Step 2: Establish Known Values

Given:
- Remote interior angles: 75°, and x°.
- The exterior angle is adjacent to one of these interior angles.

Step 3: Use the Exterior Angle Theorem

The theorem states:
> Exterior angle = sum of the two remote interior angles

Suppose the exterior angle in question is adjacent to the interior angles of
75° and x°. Then:
\[ \text{Exterior angle} = 75° + x° \]

Step 4: Find the Missing Interior Angle

Since the sum of interior angles in a triangle is 180°, and the two interior
angles are 75° and x°, the third interior angle, say y°, is:
\[ y° = 180° - (75° + x°) \]
\[ y° = 105° - x° \]

Step 5: Connect the Exterior and Interior Angles

If the exterior angle is adjacent to the interior angle y°, then:
\[ \text{Exterior angle} + y° = 180° \]
\[ (75° + x°) + (105° - x°) = 180° \]
\[ 75° + x° + 105° - x° = 180° \]
\[ 180° = 180° \]

This confirms the relationships are consistent but does not specify a unique
value for x. To proceed, we need additional information, such as the measure
of a specific interior angle or the exterior angle itself.

---



Common Scenarios and Their Solutions

To make the problem more concrete, consider three typical scenarios:

Scenario 1: The exterior angle is given

Suppose the exterior angle is 105°.

Solution:
- From the exterior angle theorem:
\[ \text{Exterior angle} = \text{sum of remote interior angles} \]
\[ 105° = 75° + x \]
\[ x = 105° - 75° = 30° \]

- The third interior angle:
\[ y = 180° - (75° + 30°) = 75° \]

- The remaining interior angles are 75°, 30°, and 75°.

Scenario 2: The remote interior angles are 75° and 60°

Solution:
- Using the exterior angle theorem:
\[ \text{Exterior angle} = 75° + 60° = 135° \]
- The third interior angle:
\[ y = 180° - (75° + 60°) = 45° \]

- The exterior angle adjacent to these interior angles is 135°.

Scenario 3: The measure of the exterior angle is unknown, but one remote
interior angle is 75°, and the other is unknown.

Solution:
- Given the exterior angle:
\[ \text{Exterior angle} = 75° + x \]
- To find the exterior angle, more information is needed, such as the measure
of the third interior angle or the exterior angle directly.

---

Implications and Practical Applications

Understanding how to find the measure of an exterior angle based on remote
interior angles has broad applications:

- Architectural Design: Ensuring angles and structures meet precise
specifications.
- Computer Graphics: Calculating angles for rendering models.



- Navigation and Surveying: Using geometric principles to measure land or
construct accurate maps.
- Educational Tools: Strengthening comprehension of fundamental geometry
concepts.

---

Summary of Key Takeaways

- The measure of an exterior angle of a triangle always equals the sum of its
two remote interior angles.
- Knowing two remote interior angles allows immediate calculation of the
exterior angle.
- The interior angles of a triangle always sum to 180°, providing a basis for
solving missing angles.
- Additional data may be necessary in complex problems to find exact
measures.

---

Conclusion: Mastering Triangle Angles for
Precise Problem Solving

The exploration of exterior angles in triangles highlights the importance of
foundational geometric principles. By understanding the relationships between
interior and exterior angles and applying the exterior angle theorem, solving
for unknown angles becomes straightforward. Whether in academic settings or
real-world applications, these concepts empower you to approach geometric
problems confidently and accurately.

In the context of the initial problem—finding the exterior angle given remote
interior angles—the key is recognizing the theorem's role and systematically
applying it alongside the triangle angle sum property. With practice, these
methods become intuitive, transforming complex problems into manageable
calculations.
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