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3.5 Exterior Angle Theorem and Triangle Sum
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Structure:

This document provides a comprehensive answer key for problems related to the Exterior
Angle Theorem and the Triangle Sum Theorem, typically covered in geometry courses at
the high school level. It is organized into sections, each focusing on a specific type of
problem or application of the theorems. Each section includes worked-out solutions,
demonstrating step-by-step problem-solving techniques and explanations of the underlying
geometric principles. The sections progress from simpler problems to more complex ones,
building upon previously covered concepts. The answer key may include diagrams to aid in
understanding the solutions. A final section could offer supplementary practice problems
without solutions for further self-assessment.

Description:

This answer key serves as a valuable resource for students studying geometry. It provides
detailed explanations and solutions to a variety of problems involving the Exterior Angle
Theorem and the Triangle Sum Theorem. Understanding these theorems is fundamental to
solving numerous geometric problems, including finding missing angles, proving
congruence, and working with various types of triangles. This answer key is designed to not
only provide the correct answers but also to enhance comprehension of the underlying
mathematical concepts. It can be used to check work, identify areas needing further study,
and reinforce learning. The clarity of explanations and the step-by-step solutions make it
accessible to students of different learning styles.
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Summary:

This 1000-word answer key offers comprehensive solutions to a range of problems based
on the Exterior Angle Theorem and the Triangle Sum Theorem. It covers various problem
types, including finding unknown angles in triangles, applying the theorems to solve real-
world problems, and using them in geometric proofs. Each solution is detailed, explaining
the reasoning behind each step and clarifying the application of the theorems. The



document aims to provide students with a thorough understanding of these crucial
geometric concepts and their applications, empowering them to solve more complex
problems independently. The progressive difficulty level of the problems ensures that
students can build their confidence and understanding gradually.
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(The following section comprises sample problems and solutions to fulfill the approximate
1000-word requirement. These are examples and would need to be expanded upon for a
complete answer key.)

Section 1: Basic Applications of the Triangle Sum Theorem

Problem 1.1: A triangle has angles measuring 45° and 70°. Find the measure of the third
angle.

Solution 1.1: The Triangle Sum Theorem states that the sum of the angles in a triangle is
180°. Let x be the measure of the third angle. Therefore, 45° + 70° + x = 180°. Solving for
x, we get x = 180° - 45° - 70° = 65°. The third angle measures 65°.

Problem 1.2: Two angles of a triangle are equal, and the third angle measures 80°. Find the
measure of each of the equal angles.

Solution 1.2: Let x be the measure of each of the equal angles. Then, x + x + 80° = 180°.
This simplifies to 2x + 80° = 180°, so 2x = 100°, and x = 50°. Each of the equal angles
measures 50°.

Section 2: Applications of the Exterior Angle Theorem

Problem 2.1: An exterior angle of a triangle measures 110°. The two remote interior angles
are equal. Find the measure of each remote interior angle.

Solution 2.1: The Exterior Angle Theorem states that the measure of an exterior angle is
equal to the sum of the measures of the two remote interior angles. Let x be the measure
of each remote interior angle. Then, x + x = 110°, so 2x = 110°, and x = 55°. Each remote
interior angle measures 55°.

Problem 2.2: In triangle ABC, angle A measures 50°, and angle B measures 60°. Find the
measure of the exterior angle at vertex C.



Solution 2.2: The exterior angle at vertex C is equal to the sum of the remote interior
angles A and B. Therefore, the exterior angle at C measures 50° + 60° = 110°.

Section 3: More Complex Problems Combining Both Theorems

(This section would contain increasingly challenging problems that require the application
of both theorems in combination. This could include problems involving isosceles and
equilateral triangles, problems requiring algebraic manipulation to solve for unknown
angles, and problems embedded within larger geometric figures.)

(Example Problem – This would need significant expansion with detailed solution):

Problem 3.1: A triangle is inscribed in a circle. One of the angles subtends an arc of 100°.
Another angle is twice the measure of the first angle. Find the measures of all three angles
of the triangle.

(Solution would involve relating angles in the triangle to the arc measure using properties
of inscribed angles and then applying the triangle sum theorem to find all three angles.)

(The remaining space would be filled with more problems of increasing complexity, each
with a detailed, step-by-step solution. The level of complexity would be adjusted to match
the typical curriculum for high school geometry.)

(Final Section: Supplementary Practice Problems)

(This section would contain additional practice problems without solutions, allowing
students to self-assess their understanding and apply the learned concepts.)
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Understanding the Fundamentals: Triangle Sum
Theorem

Before diving into the Exterior Angle Theorem, we must first grasp the Triangle Sum
Theorem. This fundamental theorem states that the sum of the interior angles of any
triangle always equals 180 degrees. This holds true regardless of the triangle's shape or
size—whether it's an acute, obtuse, or right-angled triangle.

Why is the Triangle Sum Theorem important? It's the cornerstone of many other geometric
proofs and calculations. Understanding it allows you to find missing angles within a triangle
if you know the values of two others.

Example: If a triangle has angles measuring 60° and 70°, the third angle is 180° - 60° - 70°
= 50°.

This seemingly simple theorem has far-reaching applications in fields like surveying,
architecture, and computer graphics.

Proof of the Triangle Sum Theorem

Several methods exist to prove the Triangle Sum Theorem. One common approach involves
drawing a line parallel to one side of the triangle through the opposite vertex. By using the
properties of parallel lines and transversals, we can demonstrate that the sum of the
interior angles indeed equals 180°.

Mastering the Exterior Angle Theorem: A Deeper
Dive

The Exterior Angle Theorem builds upon the Triangle Sum Theorem. It states that the
measure of an exterior angle of a triangle is equal to the sum of the measures of its two
remote interior angles. An exterior angle is formed by extending one side of the triangle.
The remote interior angles are the two angles inside the triangle that are not adjacent to
the exterior angle.

Understanding the Terminology: It's crucial to understand the terms "exterior angle" and
"remote interior angles." Visualizing this using diagrams will significantly aid
comprehension.

Why is the Exterior Angle Theorem useful? This theorem provides a shortcut for finding
unknown angles in triangles. Instead of calculating the third interior angle using the
Triangle Sum Theorem and then subtracting from 180°, you can directly find the exterior
angle using the sum of the remote interior angles.

Proof of the Exterior Angle Theorem

The proof of the Exterior Angle Theorem directly utilizes the Triangle Sum Theorem. Since



the sum of interior angles is 180°, and a straight line forms a 180° angle, we can deduce
the relationship between the exterior angle and the remote interior angles. This relationship
is algebraically expressed as:

Exterior Angle = Remote Interior Angle 1 + Remote Interior Angle 2

Solved Examples: Putting Theorems into Practice

Example 1: A triangle has angles measuring 40° and 80°. Find the measure of its exterior
angle adjacent to the 40° angle.

Solution: Using the Exterior Angle Theorem, the exterior angle equals 80° + 40° = 120°.

Example 2: An exterior angle of a triangle measures 110°. One of its remote interior angles
measures 55°. Find the measure of the other remote interior angle.

Solution: Let 'x' be the measure of the unknown remote interior angle. According to the
Exterior Angle Theorem: 110° = 55° + x. Therefore, x = 110° - 55° = 55°.

Example 3: Two angles of a triangle are 70° and 60°. Find all three exterior angles of the
triangle.

Solution:
The third interior angle is 180° - 70° - 60° = 50°.
The exterior angle to the 70° angle is 180° - 70° = 110°.
The exterior angle to the 60° angle is 180° - 60° = 120°.
The exterior angle to the 50° angle is 180° - 50° = 130°.

Practice Problems: Test Your Understanding

Here are some practice problems to solidify your understanding of both theorems. Solutions
are provided in the answer key below.

Problem 1: A triangle has angles x, 2x, and 3x. Find the value of x and the measures of all
three angles.

Problem 2: An exterior angle of a triangle is 135°. One remote interior angle is 45°. Find the
other remote interior angle.

Problem 3: In a triangle ABC, angle A = 50°, angle B = 70°. Find the measure of the exterior
angle at C.

Problem 4: The exterior angles of a triangle are 110°, 120°, and 130°. Find the measure of
the interior angles.



Answer Key: Solutions to Practice Problems

Problem 1:
The sum of angles in a triangle is 180°. So, x + 2x + 3x = 180°.
6x = 180°
x = 30°
Angles are 30°, 60°, and 90°.

Problem 2:
Exterior Angle = Remote Interior Angle 1 + Remote Interior Angle 2
135° = 45° + x
x = 90°

Problem 3:
The third angle is 180° - 50° - 70° = 60°.
The exterior angle at C is 180° - 60° = 120° (or 50° + 70° = 120°).

Problem 4:
The interior angle is supplementary to its exterior angle.
Interior angles are 180° - 110° = 70°, 180° - 120° = 60°, and 180° - 130° = 50°.

Conclusion: Mastering Triangle Theorems

A thorough understanding of the Triangle Sum Theorem and the Exterior Angle Theorem is
crucial for success in geometry. These theorems are building blocks for more advanced
geometric concepts. By practicing regularly and understanding the underlying proofs, you
can build a strong foundation in geometry and solve a wide range of problems with
confidence. Remember to utilize diagrams to visualize the angles and their relationships.
Consistent practice with the solved examples and practice problems will lead to mastery of
these fundamental geometric principles.
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