
35 exterior angle theorem and triangle sum
theorem answer key
35 exterior angle theorem and triangle sum theorem answer key is a crucial topic in geometry
that helps students understand the relationships between angles in triangles. These theorems are
foundational in the study of triangles and provide essential tools for solving geometric problems. In
this article, we will explore the details of the exterior angle theorem and the triangle sum theorem,
along with explanations, examples, and an answer key to common problems related to these
concepts.

Understanding the Triangle Sum Theorem

The triangle sum theorem states that the sum of the interior angles of a triangle is always equal to
180 degrees. This theorem is fundamental in geometry and has wide applications in various
mathematical problems.

Proof of the Triangle Sum Theorem

To understand why the sum of the interior angles of a triangle is 180 degrees, consider the following
steps:

1. Draw a Triangle: Start by drawing a triangle labeled ABC.
2. Extend a Side: Extend one side of the triangle, say BC, to point D.
3. Draw Parallel Lines: Draw a line through point A parallel to line BC.
4. Identify Angles: The angle at A (∠A) and the angles formed by the intersection of the parallel line
with the extended side (∠B and ∠C) are alternate interior angles.

By the properties of parallel lines, we know that:
- ∠A + ∠B + ∠C = 180 degrees

This proves the triangle sum theorem.

Applications of the Triangle Sum Theorem

The triangle sum theorem is used in various mathematical applications, including:

- Finding Missing Angles: If two angles of a triangle are known, the third can be easily calculated.
- Solving Real-World Problems: Architects and engineers use the theorem to ensure structures have
the correct angles.
- Proving Other Theorems: The triangle sum theorem serves as a foundation for more complex
geometric proofs.



The Exterior Angle Theorem Explained

The exterior angle theorem states that the measure of an exterior angle of a triangle is equal to the
sum of the measures of the two opposite interior angles. This theorem provides a powerful way to find
unknown angles in triangles.

Proof of the Exterior Angle Theorem

To understand the exterior angle theorem, follow these steps:

1. Draw a Triangle: Start with triangle ABC.
2. Extend One Side: Extend side BC to point D, creating an exterior angle ∠ACD.
3. Identify Angles: The exterior angle ∠ACD is adjacent to angle C and opposite to angles A and B.

According to the theorem:
- ∠ACD = ∠A + ∠B

This relationship holds true for all triangles and can be utilized to find angles in various geometric
scenarios.

Applications of the Exterior Angle Theorem

The exterior angle theorem has several practical applications, including:

- Angle Calculation: It allows for the quick determination of unknown angles when two other angles
are known.
- Geometric Proofs: The theorem is often used in proofs and problem-solving in higher geometry.
- Real-World Design: Engineers and architects apply this theorem in design calculations where angles
must be accurate.

Example Problems and Solutions

To solidify understanding, let’s explore some example problems related to the triangle sum theorem
and the exterior angle theorem.

Example Problem 1: Triangle Sum Theorem

Given a triangle where angle A measures 50 degrees and angle B measures 60 degrees, find angle C.

Solution:
Using the triangle sum theorem:
- ∠A + ∠B + ∠C = 180 degrees



- 50 + 60 + ∠C = 180
- ∠C = 180 - 110
- ∠C = 70 degrees

Example Problem 2: Exterior Angle Theorem

In triangle XYZ, angle X measures 40 degrees and angle Y measures 50 degrees. What is the measure
of the exterior angle at vertex Z?

Solution:
Using the exterior angle theorem:
- ∠Z (exterior angle) = ∠X + ∠Y
- ∠Z = 40 + 50
- ∠Z = 90 degrees

Answer Key for Common Problems

Below is an answer key for common problems related to the triangle sum theorem and exterior angle
theorem:

Triangle Sum Theorem Answer Key

| Problem Description | Answer |
|------------------------------------------|--------|
| Angles A = 30°, B = 70° | C = 80° |
| Angles A = 45°, B = 45° | C = 90° |
| Angles A = 60°, B = 80° | C = 40° |
| Angles A = 10°, B = 50° | C = 120° |

Exterior Angle Theorem Answer Key

| Problem Description | Answer |
|------------------------------------------|--------|
| Angles X = 30°, Y = 60° | Z = 90° |
| Angles X = 45°, Y = 50° | Z = 95° |
| Angles X = 70°, Y = 40° | Z = 110° |
| Angles X = 20°, Y = 30° | Z = 50° |

Conclusion

Understanding the 35 exterior angle theorem and triangle sum theorem answer key is



essential for anyone studying geometry. These theorems provide the basis for solving various
problems involving triangles and angles. By mastering these concepts, students can approach more
complex geometric problems with confidence. Whether in academic settings or real-world
applications, the principles derived from these theorems remain invaluable in the field of
mathematics.

Frequently Asked Questions

What is the 35 exterior angle theorem?
The 35 exterior angle theorem states that the measure of an exterior angle of a triangle is equal to
the sum of the measures of the two non-adjacent interior angles.

How does the triangle sum theorem relate to the 35 exterior
angle theorem?
The triangle sum theorem states that the sum of the interior angles of a triangle is always 180
degrees. The 35 exterior angle theorem uses this principle, as the exterior angle is equal to the sum
of the two opposite interior angles, which together also add up to 180 degrees.

Can you provide an example using the 35 exterior angle
theorem?
Sure! If one interior angle of a triangle measures 50 degrees and another measures 60 degrees, the
exterior angle adjacent to the 50-degree angle would measure 110 degrees (50 + 60 = 110).

What is the formula for calculating the exterior angle of a
triangle?
The formula for calculating the exterior angle (E) of a triangle is E = A + B, where A and B are the
measures of the two non-adjacent interior angles.

What is the significance of the 35 exterior angle theorem in
geometry?
The 35 exterior angle theorem is significant in geometry as it provides a relationship between interior
and exterior angles, facilitating the solution of triangle-related problems and proofs.

How can I use the triangle sum theorem to verify the 35
exterior angle theorem?
To verify the 35 exterior angle theorem using the triangle sum theorem, you can show that if the sum
of the interior angles is 180 degrees, then the exterior angle calculated from the two non-adjacent
angles must equal that exterior angle derived from the interior angles, thus proving both theorems
are consistent.
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