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Understanding how to find an unknown angle in a triangle is a fundamental concept in geometry. When
two angles of a triangle are known, calculating the third one becomes straightforward by applying the basic
properties of triangles. In this article, we will explore the step-by-step process to determine the measure of
the third angle given the two angles: 26° 46' and 101° 16'. We will also delve into the importance of angle
measurement, methods of converting between different units, and practical applications of this calculation
in real-world scenarios.

---

Understanding the Basics of Triangle Angles

The Sum of Angles in a Triangle
A key property of triangles is that the sum of their interior angles always equals 180 degrees. This
fundamental rule is the foundation for calculating missing angles when two are known.

Mathematically:

\[
\text{Angle}_1 + \text{Angle}_2 + \text{Angle}_3 = 180^\circ
\]

where:
- \(\text{Angle}_1\) and \(\text{Angle}_2\) are the known angles.
- \(\text{Angle}_3\) is the unknown, which we need to find.

---



Given Angles: 26° 46' and 101° 16'

The problem provides two angles in degrees and minutes:

1. 26° 46'
2. 101° 16'

Before proceeding with calculations, it is essential to understand the notation:

- Degrees (°): The primary unit of angular measurement.
- Minutes ('): 1 degree equals 60 minutes.

---

Converting Minutes to Decimal Degrees

While the angles are provided in degrees and minutes, for ease of calculation, it's often helpful to convert
these into decimal degrees, especially if you're more comfortable with decimal notation. However, in this
case, since we are adding and subtracting, working directly with degrees and minutes is feasible.

Conversion formula:

\[
\text{Decimal Degrees} = \text{Degrees} + \frac{\text{Minutes}}{60}
\]

Applying to the given angles:

- For 26° 46':

\[
26 + \frac{46}{60} = 26 + 0.7667 = 26.7667^\circ
\]

- For 101° 16':

\[
101 + \frac{16}{60} = 101 + 0.2667 = 101.2667^\circ
\]



Alternatively, calculations can be performed directly using degrees and minutes.

---

Calculating the Third Angle

Using the fundamental property:

\[
\text{Third Angle} = 180^\circ - (\text{Angle}_1 + \text{Angle}_2)
\]

Step-by-step calculation:

1. Add the two given angles:

\[
26^\circ 46' + 101^\circ 16'
\]

2. Add degrees:

\[
26^\circ + 101^\circ = 127^\circ
\]

3. Add minutes:

\[
46' + 16' = 62'
\]

Since 60 minutes make 1 degree:

\[
62' = 1^\circ 2'
\]

4. Combine:

\[



127^\circ + 1^\circ 2' = 128^\circ 2'
\]

Therefore:

\[
\text{Sum of two angles} = 128^\circ 2'
\]

5. Subtract from 180°:

\[
180^\circ - 128^\circ 2' = \text{Third Angle}
\]

Performing the subtraction:

- Subtract degrees:

\[
180^\circ - 128^\circ = 52^\circ
\]

- Subtract minutes:

\[
0' - 2' = -2'
\]

Since minutes cannot be negative, borrow 1 degree (which is 60 minutes):

- Borrowing:

\[
52^\circ - 1^\circ = 51^\circ
\]
- Minutes:

\[
60' - 2' = 58'
\]

Final result:



\[
\boxed{
\text{Third Angle} = 51^\circ 58'
}
\]

---

Final Answer and Explanation

The measure of the third angle in the triangle, when the two angles are 26° 46' and 101° 16', is 51° 58'.

This calculation demonstrates the importance of understanding angle measurements and the process of
converting between degrees and minutes. It also reinforces the fundamental property that the sum of
interior angles in a triangle always equals 180°.

---

Practical Applications of Finding the Third Angle

Knowing how to find missing angles in triangles has numerous practical applications, including:

- Surveying and Civil Engineering: Calculating angles when designing structures or land plots.
- Navigation: Determining course angles in navigation systems.
- Architecture: Ensuring precise angles in building designs.
- Astronomy: Calculations involving celestial triangles.
- Education: Developing problem-solving skills and understanding geometric concepts.

---

Additional Tips for Working with Angles

- Always ensure units are consistent; convert minutes to degrees or vice versa when necessary.
- Remember that the sum of angles in any triangle is 180°.
- Use borrowed degrees when subtracting angles with minutes to avoid negative values.
- Practice with different angle measurements to become proficient in calculations.



---

Summary

To summarize, given the two angles of a triangle as 26° 46' and 101° 16', the third angle is calculated as
follows:

- Convert angles to a consistent format if needed.
- Add the two angles:

\[
26^\circ 46' + 101^\circ 16' = 128^\circ 2'
\]

- Subtract this sum from 180° to find the third angle:

\[
180^\circ - 128^\circ 2' = 51^\circ 58'
\]

Understanding this process is essential for students and professionals dealing with geometric problems, and
it forms the basis for more advanced studies in mathematics and engineering.

---
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Frequently Asked Questions

Given two angles of a triangle are 26° and 46°, how do you find the
measure of the third angle?
Since the sum of all angles in a triangle is 180°, subtract the sum of the two given angles from 180°: 180° -
(26° + 46°) = 180° - 72° = 108°. Therefore, the third angle measures 108°.



If two angles of a triangle are 101° and 16°, what is the measure of the
remaining angle?
Add the known angles: 101° + 16° = 117°. Subtract from 180°: 180° - 117° = 63°. The third angle measures
63°.

Why does the sum of the angles in a triangle always equal 180°?
In Euclidean geometry, the sum of interior angles in a triangle is always 180° because the angles along a
straight line (a straight angle) sum to 180°, and the angles in a triangle are formed by intersecting lines that
add up to a straight line.

Can the third angle in a triangle be more than 180° if two angles are
given?
No, the sum of all three angles in a triangle is always 180°, so the third angle cannot be more than 180°. If
the sum of the two given angles exceeds 180°, it would not form a valid triangle.

How do you verify the measures of all angles in a triangle once you find
the third angle?
Add all three angles together and check if the sum equals 180°. If it does, the measures are correct. For
example, for angles 26°, 46°, and 108°, their sum is 26° + 46° + 108° = 180°, confirming their correctness.

Additional Resources
Triangle Angle Calculation: Unlocking the Mystery of the Third Angle

Understanding the fundamental principles of geometry is essential for students, educators, engineers,
architects, and anyone involved in fields that require spatial reasoning. Among these principles, the concept
of triangle angles holds a special place due to its widespread application. Today, we’ll explore a specific
scenario: Given two angles of a triangle—26° 46' and 101° 16'—how do we determine the measure of the
third angle? This in-depth analysis not only reveals the process of calculating the missing angle but also
emphasizes the importance of precise measurement, unit conversion, and the underlying mathematical
rules.

---



The Fundamental Concept: Sum of Angles in a Triangle

Before diving into calculations, it’s essential to understand the foundational rule governing triangle angles.

The Triangle Sum Theorem
The Triangle Sum Theorem states that the sum of the interior angles of any triangle is always 180°. This is
a universal truth in Euclidean geometry, regardless of the type of triangle—equilateral, isosceles, or scalene.

Mathematically:
\[ \text{Angle}_1 + \text{Angle}_2 + \text{Angle}_3 = 180^\circ \]

Implication:
If two angles are known, the third can be found by subtracting their sum from 180°:
\[ \text{Angle}_3 = 180^\circ - (\text{Angle}_1 + \text{Angle}_2) \]

---

Understanding the Given Data: Degrees and Minutes

The provided angles are:
- 26° 46'
- 101° 16'

What are degrees and minutes?
- Degrees (°): The primary unit of angular measurement.
- Minutes ('): Subdivisions of degrees, where 1° = 60'.

Why is precise measurement important?
When calculating and converting angles, especially in real-world applications like surveying or navigation,
accuracy down to minutes and seconds is crucial. Small discrepancies can lead to significant errors over large
distances.

---

Step-by-Step Calculation of the Third Angle

Let’s proceed systematically.



Step 1: Convert Angles to a Common Unit

To simplify calculations, convert both angles entirely into minutes.

Conversion formulas:
- Degrees to minutes: multiply by 60.
- Minutes remain as minutes.

Calculations:

1. First angle: 26° 46'
\[
26^\circ \times 60 = 1560 \text{ minutes}
\]
\[
1560 + 46 = 1606 \text{ minutes}
\]

2. Second angle: 101° 16'
\[
101^\circ \times 60 = 6060 \text{ minutes}
\]
\[
6060 + 16 = 6076 \text{ minutes}
\]

---

Step 2: Sum of the Known Angles in Minutes

\[
1606 + 6076 = 7682 \text{ minutes}
\]

---

Step 3: Find Total Minutes in a Triangle (180°)

Since 1° = 60 minutes,



\[
180^\circ \times 60 = 10,800 \text{ minutes}
\]

---

Step 4: Calculate the Third Angle in Minutes

\[
\text{Third angle} = 10,800 - 7,682 = 3,118 \text{ minutes}
\]

---

Step 5: Convert the Third Angle Back to Degrees and Minutes

- Degrees: divide by 60

\[
3,118 \div 60 = 51 \text{ degrees} \text{ with a remainder}
\]

- Remainder:

\[
3,118 - (51 \times 60) = 3,118 - 3,060 = 58 \text{ minutes}
\]

Result:

\[
\boxed{
\text{Third angle} = 51^\circ 58'
}
\]

---



Final Answer: The Measure of the Third Angle

The measure of the third angle in the triangle is 51° 58'.

This precise calculation demonstrates how understanding units and basic geometric principles allow us to
solve seemingly complex problems efficiently.

---

Additional Insights: Practical Applications and Error
Considerations

While this calculation appears straightforward, real-world applications often introduce additional
complexities.

Precision and Measurement Errors
- Instruments such as protractors, theodolites, or digital angle finders may have slight inaccuracies.
- When angles are measured in minutes and seconds, even a small error can lead to significant variations in
the final calculation.
- Always account for measurement tolerances, especially in professional contexts like land surveying or
engineering design.

Application in Navigation and Surveying
- Accurate triangle angle measurements form the backbone of triangulation methods.
- Precise calculations are essential for mapping, GPS positioning, and constructing infrastructure.

Importance of Unit Conversion
- Converting degrees, minutes, and seconds ensures consistency and reduces calculation errors.
- Familiarity with these conversions is crucial for professionals dealing with angular measurements.

---



Conclusion: Mastering Triangle Angle Calculations

The process of determining the third angle of a triangle when two angles are known embodies the
elegance and simplicity of geometric principles. By converting angles into a common unit, applying the
triangle sum theorem, and converting back to degrees and minutes, we have arrived at a precise
measurement of 51° 58'.

This example underscores the importance of meticulous unit management, mathematical clarity, and an
understanding of fundamental geometry. Whether you're a student learning the basics, an engineer
designing complex systems, or a surveyor mapping terrains, mastering these calculations enhances accuracy
and confidence in your work.

Remember, the key steps involve:

- Converting angles to a uniform unit (minutes).
- Summing the known angles.
- Subtracting from the total degrees in a triangle (180°).
- Converting back to degrees and minutes.

With these tools, you are equipped to tackle a wide array of geometric problems with precision and
confidence.
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