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Understanding the angles of a triangle is fundamental in geometry. When given two angles within a
triangle, calculating the third is a straightforward process based on the properties of triangles. This
article will explore the problem: If two angles measure 111 degrees and 55 degrees, what is the
measure of the remaining angle? We will delve into the basic principles of triangle angles, step-by-
step solutions, and practical applications, ensuring you develop a comprehensive understanding of
this common geometric problem.

Fundamental Principles of Triangle Angles

Before solving the specific problem, it is essential to review the core principles concerning angles in a
triangle.

Sum of Interior Angles in a Triangle

One of the most critical facts in geometry is that the sum of the interior angles of any triangle always
equals 180 degrees. This applies to all triangles, whether they are acute, obtuse, or right-angled.

Mathematically, this is expressed as:
" plaintext
A+ B+ C=180°

where A, B, and C are the three interior angles.

Implication of the Sum of Angles

Knowing any two angles in a triangle allows us to easily find the third by subtracting the sum of the
known angles from 180 degrees.

Expressed as:
" plaintext
Remaining angle = 180° - (sum of known angles)



Step-by-Step Solution to the Problem

Let’s approach the problem systematically.

Given Data

- First angle: 111°
- Second angle: 55°

Calculating the Remaining Angle

Using the property that the sum of all angles in a triangle is 180°, we set up the equation:
" plaintext
Remaining angle = 180° - (111° + 55°)

Calculating the sum inside parentheses:
" plaintext
111° + 55° = 166°

Subtracting from 180°:
T plaintext
Remaining angle = 180° - 166° = 14°

Answer: The remaining angle measures 14 degrees.

Verification and Explanation

It is always good practice to verify the solution and understand its implications.

Verification

Sum of all angles:
" plaintext
111° 4+ 55° + 14° = 180°

which confirms the correctness of the calculation.

Understanding the Triangle's Shape

- The triangle has an obtuse angle of 111°, which is greater than 90°, indicating an obtuse triangle.
- The other two angles are 55° and 14°, both less than 90°, with 14° being very small, indicating a



very narrow vertex.

Additional Concepts Related to Triangle Angles

Beyond just calculating unknown angles, understanding related concepts can deepen your
comprehension of triangle geometry.

Types of Triangles Based on Angles

- Acute Triangle: All angles less than 90°
- Right Triangle: One angle exactly 90°
- Obtuse Triangle: One angle greater than 90°

In our problem, since there is an angle of 111°, the triangle qualifies as an obtuse triangle.

Triangle Inequality Theorem

While not directly relevant here, it is worth noting that the lengths of sides in a triangle are related to
the angles opposite them, according to the Triangle Inequality Theorem:
- The sum of any two side lengths must be greater than the third.

Practical Applications of Triangle Angle Calculations

Calculating angles in triangles is not just an academic exercise; it has real-world applications:
- Engineering and Architecture: Designing structures with precise angles.
- Navigation and Geography: Calculating bearings and triangulation.

- Computer Graphics: Rendering shapes and models that require accurate angle measurements.
- Astronomy: Determining positions of celestial objects through triangulation methods.

Common Mistakes to Avoid

When solving problems involving triangle angles, be mindful of typical errors:
¢ Misremembering the angle sum: The sum of interior angles in a triangle is always 180°,
regardless of the triangle type.
¢ Incorrectly adding angles: Always double-check the addition before subtracting from 180°.

* Confusing angles with side lengths: Remember that angles are measured in degrees, while
side lengths relate to distance.



* Forgetting to verify: Always verify your calculations to ensure they satisfy the fundamental
properties of triangles.

Extensions and Related Problems

Once you master calculating a missing angle in a triangle, you can explore related problems:

1. Finding a Side Length Using Angles

Using Law of Sines or Law of Cosines when side lengths are involved.

2. Solving for Multiple Unknowns

When multiple angles and side lengths are unknown, systems of equations or trigonometric identities
can be employed.

3. Working with External Angles

Understanding how external angles relate to interior angles can be useful in complex geometric
constructions.

Summary and Final Thoughts

To summarize, the core concept used in solving the problem of finding the remaining angle in a
triangle with two known angles is the fundamental property that the interior angles sum to 180
degrees. Given that the two angles are 111° and 55°, the remaining angle is:

14 degrees

This straightforward calculation exemplifies the importance of basic geometric principles and their
applications in various fields. Understanding these concepts provides a solid foundation for more
advanced studies in geometry, trigonometry, and related disciplines.

Whether you are a student preparing for exams, an educator designing lessons, or a professional
applying geometry in real-world contexts, mastering the skill of calculating unknown angles in
triangles is essential. Keep practicing with different combinations of known angles and side lengths to
strengthen your geometric problem-solving abilities.

Remember: The key to success in geometry lies in understanding fundamental properties, applying
logical reasoning, and verifying your results.



Frequently Asked Questions

If two angles of a triangle measure 111° and 55°, what is the
measure of the remaining angle?

The remaining angle measures 14°. Since the sum of all angles in a triangle is 180°, subtract 111°
and 55° from 180°: 180° - 111° - 55° = 14°,

How do you find the third angle of a triangle when two angles
are given as 111° and 55°?

Add the two given angles and subtract from 180°: 111° + 55° = 166°, then 180° - 166° = 14°. So, the
third angle is 14°.

What is the sum of the angles in a triangle and how does it
help find the unknown angle?

The sum of the angles in a triangle is always 180°. This property allows you to find the unknown angle
by subtracting the sum of the known angles from 180°.

If one angle of a triangle is 111° and another is 55°, is the
third angle acute or obtuse?

The third angle is 14°, which is acute (less than 90°).

Can the two given angles, 111° and 55°, exist in the same
triangle? Why or why not?

No, because their sum is 166°, which exceeds 180°, making it impossible for both to be angles of the
same triangle.

What mistake might be made if someone incorrectly
calculates the remaining angle as 14° when the given angles
are 111° and 55°?

A common mistake is to add the angles and subtract from 180°, but if the sum of the two angles
exceeds 180°, then such a triangle cannot exist. In this case, the angles 111° and 55° sum to 166°,
which is less than 180°, so the calculation is correct, but one must verify the angles make a valid
triangle.

Is the triangle with angles 111°, 55°, and 14° valid? Why?

Yes, because the sum of the angles is 180° (111° + 55° + 14°), satisfying the triangle angle sum
property.



What is the significance of knowing the sum of angles in a
triangle when solving for unknown angles?

Knowing that the sum of angles in a triangle is 180° allows you to find the unknown angle by
subtracting the sum of the known angles from 180°, simplifying the problem.

How can understanding triangle angle properties help in real-
world applications?

Understanding these properties aids in designing structures, navigation, and various engineering
tasks where precise angle measurements are crucial for safety and accuracy.

What is the general formula to find the remaining angle in a
triangle when two angles are known?

The remaining angle = 180° - (sum of the two known angles).

Additional Resources
If Two Angles Of A Triangle Measure 111° And 55°, What Is The Measure Of The Remaining Angle?

Understanding the properties of triangles is fundamental in geometry, and one of the most common
problems involves determining the measure of an unknown angle when the other angles are known.
This particular question — "If two angles of a triangle measure 111° and 55°, what is the measure of
the remaining angle?" — offers a practical application of basic geometric principles, especially the
Triangle Angle Sum Theorem. In this comprehensive analysis, we will delve into the problem's details,
explore methods to solve it, and understand the underlying principles that make such calculations
possible.

Understanding the Triangle Angle Sum Theorem

Fundamental Concept

The Triangle Angle Sum Theorem states that the sum of the interior angles of a triangle always equals
180°. This property holds true for all triangles, regardless of their shape or size. Mathematically, this
is expressed as:

\[ \text{Angle} A + \text{Angle} B + \text{Angle} C = 180"\circ\]

where \( \text{Angle} A\), \( \text{Angle} B\), and \( \text{Angle} C\) are the three interior angles.



Application to Our Problem

Given two angles, 111° and 55°, the third angle, which we'll denote as \( x \), can be calculated by
subtracting the sum of the known angles from 180°:

\[ x = 1807 \circ - (111™\circ + 55™\circ) \]

This straightforward application demonstrates the power of the Triangle Angle Sum Theorem in
solving such problems.

Step-by-Step Solution Process

Calculating the Remaining Angle

To find the measure of the remaining angle, follow these steps:
1. Add the known angles:

\[ 111"™\circ 4+ 557 \circ = 166" \circ \]

2. Subtract this sum from 180°:

\[ 1807 \circ - 1667™\circ = 14" \circ \]

Thus, the measure of the remaining angle is 14°.

Verification

To ensure accuracy, verify by summing all three angles:
\[ 111™\circ + 557 \circ + 14™\circ = 1807 \circ \]

which confirms the validity of the calculation.

Discussion of the Result

Implications of the Remaining Angle's Measure

The remaining angle being 14° indicates that the triangle is highly skewed, with one very small angle.
This has several implications:



- Shape of the Triangle: It could be an obtuse triangle (since one angle exceeds 90°), or a very narrow
triangle with one angle significantly smaller than the others.

- Triangle Types: Given the angles, the triangle is classified as an obtuse triangle because it has an
angle of 111°, which is greater than 90°.

Real-World Applications

Understanding how to compute missing angles in a triangle is essential in various fields:

- Engineering and Construction: Precise angle measurements are crucial for designing structures.
- Navigation and Geography: Calculating angles helps in triangulation for location plotting.
- Art and Design: Correctly proportioned triangles are fundamental in creating accurate perspectives.

Exploring Variations and Additional Considerations

What If The Known Angles Were Different?

Suppose the known angles were different, say 111° and 65°, the remaining angle would be:
\[ 180"\circ - (111™\circ + 65™\circ) = 1807 \circ - 176" \circ = 4" \circ \]

This illustrates how the size of known angles affects the remaining angle and, consequently, the
triangle's shape.

Limitations and Assumptions
This approach assumes the standard Euclidean geometry principles apply, and the angles given are
interior angles of a triangle in a plane.

- Assumption: The angles are interior angles; if they were exterior or part of a different geometric
figure, the calculation would differ.

- Limitations: The method doesn't work if angles are not correctly measured or if the data provided is
inconsistent with triangle properties (e.g., sum exceeding 180°).

Features and Pros/Cons of the Triangle Angle Sum
Method

Features:
- Simplicity: The method is straightforward and relies on a single fundamental theorem.



- Universality: Works for all triangles in Euclidean geometry.
- Efficiency: Quick calculations without complex formulas.

Pros:

- Easy to understand and apply.

- Highly reliable for standard geometric problems.

- Serves as a foundation for more advanced geometric concepts.

Cons:

- Limited to planar triangles; does not apply directly to spherical or non-Euclidean geometries.
- Requires accurate known angles; errors in measurement affect results.

- Not effective if the given angles do not form a valid triangle (e.g., sum exceeds 180°).

Conclusion

In summary, determining the remaining angle of a triangle when two angles are known is a
fundamental skill in geometry, rooted in the Triangle Angle Sum Theorem. For the problem at hand,
where the known angles measure 111° and 55°, the remaining angle is calculated as 14°, resulting in
a valid triangle with a total interior angle sum of 180°. This process highlights the elegance and
simplicity of geometric principles, making them invaluable in both academic contexts and real-world
applications. Whether designing structures, navigating terrains, or creating art, understanding how to
analyze and compute angles in triangles remains a crucial mathematical tool.
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