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Find, Correct To The Nearest Degree, The Three Angles Of The Triangle With
The Given Vertices. A(1, 0, in the first paragraph introduces a common
problem in coordinate geometry: determining the internal angles of a triangle
when its vertices are known. This type of calculation is essential in various
fields, including engineering, architecture, and mathematics, where precise
measurements are crucial. In this article, we will explore the step-by-step
process to find the angles of a triangle with given vertices, correct them to
the nearest degree, and understand the underlying principles involved.

Understanding the Problem: Triangle with Given
Vertices
To find the angles of a triangle with known vertices, we start by
understanding the core concepts involved:

Vertices and Coordinates
- The vertices are points in a coordinate plane, each with an x and y (and
possibly z) coordinate.
- For example, A(1, 0, ...), B(x2, y2, ...), and C(x3, y3, ...) define the
triangle's corners.

What Are the Triangle’s Angles?
- The angles are the measures at each vertex formed by the intersection of
two sides.
- Our goal is to find angles at vertices A, B, and C, based on their
coordinates.

Step-by-Step Method to Find the Triangle’s
Angles

1. Identify the Coordinates of the Vertices
Suppose the vertices are:
- A(1, 0)
- B(4, 3)
- C(2, 5)

(Note: Replace these with actual given coordinates if different.)



2. Calculate the Lengths of the Sides
Use the distance formula:
\[ d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2} \]

For each side:
- AB = \(\sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}\)
- BC = \(\sqrt{(x_3 - x_2)^2 + (y_3 - y_2)^2}\)
- CA = \(\sqrt{(x_1 - x_3)^2 + (y_1 - y_3)^2}\)

Example calculations:
- AB = \(\sqrt{(4 - 1)^2 + (3 - 0)^2} = \sqrt{3^2 + 3^2} = \sqrt{9 + 9} =
\sqrt{18} \approx 4.24\)
- BC = \(\sqrt{(2 - 4)^2 + (5 - 3)^2} = \sqrt{(-2)^2 + 2^2} = \sqrt{4 + 4} =
\sqrt{8} \approx 2.83\)
- CA = \(\sqrt{(1 - 2)^2 + (0 - 5)^2} = \sqrt{(-1)^2 + (-5)^2} = \sqrt{1 +
25} = \sqrt{26} \approx 5.10\)

3. Find the Angles Using the Cosine Rule
The Law of Cosines states:
\[ \cos \theta = \frac{b^2 + c^2 - a^2}{2bc} \]
where:
- \(a, b, c\) are side lengths,
- \(\theta\) is the angle opposite side \(a\).

Angles:
- Angle at A (\(\angle BAC\)):
\[ \cos A = \frac{AB^2 + AC^2 - BC^2}{2 \times AB \times AC} \]
- Angle at B (\(\angle ABC\)):
\[ \cos B = \frac{AB^2 + BC^2 - AC^2}{2 \times AB \times BC} \]
- Angle at C (\(\angle ACB\)):
\[ \cos C = \frac{AC^2 + BC^2 - AB^2}{2 \times AC \times BC} \]

Example calculations:
- \(\cos A = \frac{(4.24)^2 + (5.10)^2 - (2.83)^2}{2 \times 4.24 \times
5.10}\)
- Compute numerator:
\[ 18 + 26 - 8 = 36 \]
- Compute denominator:
\[ 2 \times 4.24 \times 5.10 \approx 2 \times 21.65 = 43.30 \]
- \(\cos A \approx 36 / 43.30 \approx 0.83 \)

Find \(\angle A\):
\[ A \approx \cos^{-1}(0.83) \approx 33.6^\circ \]
Rounded to the nearest degree: 34°

Repeat for angles B and C similarly.

Correcting Angles to the Nearest Degree
Once the cosine values are computed and inverse cosine functions are applied,
the angles are typically in decimal degrees. To correct to the nearest
degree:

- Round each angle to the closest whole number.
- For example, if an angle is 33.6°, it rounds to 34°.



- If an angle is 33.4°, it rounds to 33°.

Summary of the Process
To find the angles of a triangle given vertices:
1. Write down the coordinates of each vertex.
2. Use the distance formula to find the lengths of each side.
3. Apply the Law of Cosines to find each angle.
4. Use a calculator to find the inverse cosine of each value.
5. Round each angle to the nearest degree for the final answer.

Additional Tips and Common Mistakes

Tips for Accurate Calculations
- Always double-check your side length calculations.
- Use a calculator with sufficient precision.
- Ensure your calculator is in degree mode when calculating inverse cosines.

Common Mistakes to Avoid
- Mixing degrees and radians: confirm your calculator mode.
- Forgetting to square the differences when calculating side lengths.
- Rounding too early: perform calculations with full precision, then round at
the end.

Conclusion
Finding the three angles of a triangle with given vertices involves a
systematic approach using coordinate geometry principles and trigonometry. By
calculating side lengths with the distance formula, applying the Law of
Cosines, and rounding to the nearest degree, you can accurately determine
each interior angle. This process is fundamental in geometry and practical
applications where precise measurements are paramount. With practice, these
steps become straightforward tools for solving a wide range of geometric
problems involving triangles with known vertices.

Frequently Asked Questions

Given the vertices A(1, 0), B(4, 3), and C(0, 5), how
do you find the angles of the triangle?

First, calculate the lengths of the sides using the distance formula between
each pair of vertices. Then, use the Law of Cosines to find each angle by
substituting the side lengths. Finally, convert the angles to degrees and
round to the nearest degree.



What is the step-by-step method to find and correct
the angles of a triangle with given vertices?

Step 1: Calculate side lengths using the distance formula. Step 2: Apply the
Law of Cosines to find each angle. Step 3: Convert the angles from radians to
degrees if necessary. Step 4: Round each angle to the nearest degree for the
final answer.

How do you ensure accuracy when finding the angles of
a triangle from coordinates?

Use precise calculations for side lengths with the distance formula, apply
the Law of Cosines carefully, and use a calculator with correct mode
settings. Round the final angles to the nearest degree to maintain clarity
and accuracy.

Why is it important to correct the angles to the
nearest degree in triangle problems?

Correcting to the nearest degree simplifies the angles for practical
understanding and reporting, reducing the effect of minor calculation errors
and making the results more accessible for applications like engineering or
construction.

Can you provide an example of finding the angles of a
triangle with vertices (1, 0), (4, 3), and (0, 5)?

Yes. First, calculate side lengths: AB, BC, and CA. Then, use the Law of
Cosines to find each angle. For example, angle at A = arccos[(b² + c² -
a²)/(2bc)], and similarly for other angles. Convert the results to degrees
and round to the nearest degree.

What formula is used to find an angle of a triangle
given side lengths?

The Law of Cosines: cos(angle) = (b² + c² - a²) / (2bc), where a, b, and c
are the side lengths opposite the respective angles. Use the inverse cosine
function to find the angle in degrees.

How does rounding to the nearest degree affect the
interpretation of a triangle's angles?

Rounding to the nearest degree provides a simplified view of the triangle's
angles, sufficient for most practical purposes, while minor differences due
to rounding usually do not significantly impact the overall understanding or
calculations.

Additional Resources
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Understanding how to determine the angles of a triangle given its vertices is
a fundamental skill in geometry, trigonometry, and various applications in
engineering, computer graphics, and navigation. When the vertices of a
triangle are known, the process involves calculating the lengths of its sides
first, then applying trigonometric principles to find each angle. This
article provides a comprehensive overview of the methods, steps, and
considerations involved in finding and correcting the angles of a triangle to
the nearest degree, using the example vertex A(1, 0).

---

Introduction to Triangle Vertex Coordinates and
Their Significance

Understanding the coordinates of vertices in a triangle is crucial because
they serve as the foundational data from which all other measurements, such
as side lengths and angles, are derived. In coordinate geometry, each vertex
is represented as an ordered pair (x, y). For our case, the triangle's
vertices are given as A(1, 0), with the other two vertices (say B and C)
needing to be specified for a complete solution.

Importance of Coordinates:
- They allow precise calculation of side lengths using the distance formula.
- They facilitate the application of trigonometric functions to find angles.
- They help in visualizing the triangle's position relative to the coordinate
axes.

---

Step-by-Step Methodology for Finding the
Triangle's Angles

The process involves several key steps:

1. Identify all vertices and their coordinates
Suppose the vertices are:
- A(1, 0)
- B(x_b, y_b)
- C(x_c, y_c)

Without the coordinates of B and C, a specific numerical answer cannot be
obtained; hence, we assume or are given their positions.

2. Calculate the lengths of the sides
Use the distance formula:
\[ d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2} \]

For side AB:
\[ AB = \sqrt{(x_b - 1)^2 + (y_b - 0)^2} \]

Similarly, for BC and AC:
\[ BC = \sqrt{(x_c - x_b)^2 + (y_c - y_b)^2} \]
\[ AC = \sqrt{(x_c - 1)^2 + (y_c - 0)^2} \]



3. Apply the Law of Cosines to find each angle
Once side lengths are known, the Law of Cosines states:
\[ \cos \theta = \frac{b^2 + c^2 - a^2}{2bc} \]
where:
- \(a, b, c\) are side lengths opposite angles \(A, B, C\), respectively.

For example, to find angle A:
\[ A = \arccos \left( \frac{b^2 + c^2 - a^2}{2bc} \right) \]

4. Convert the calculated angles from radians to degrees
Most calculators return angles in radians, so convert them:
\[ \text{Degrees} = \text{Radians} \times \frac{180}{\pi} \]

5. Round to the nearest degree
Finally, round each angle to the nearest whole number for practical purposes.

---

Working Through an Example

Suppose the other vertices are B(4, 0) and C(1, 3). Let's proceed step-by-
step:

Step 1: Coordinates
- A(1, 0)
- B(4, 0)
- C(1, 3)

Step 2: Side lengths
- AB:
\[ AB = \sqrt{(4 - 1)^2 + (0 - 0)^2} = \sqrt{3^2 + 0} = 3 \]
- AC:
\[ AC = \sqrt{(1 - 1)^2 + (3 - 0)^2} = \sqrt{0 + 9} = 3 \]
- BC:
\[ BC = \sqrt{(1 - 4)^2 + (3 - 0)^2} = \sqrt{(-3)^2 + 3^2} = \sqrt{9 + 9} =
\sqrt{18} \approx 4.24 \]

Step 3: Applying Law of Cosines
- Angle at A (opposite BC):
\[ a = BC \approx 4.24 \]
\[ b = AC = 3 \]
\[ c = AB = 3 \]

\[ \cos A = \frac{b^2 + c^2 - a^2}{2bc} = \frac{3^2 + 3^2 - (4.24)^2}{2
\times 3 \times 3} \]
\[ \cos A = \frac{9 + 9 - 18}{18} = \frac{0}{18} = 0 \]
\[ A = \arccos(0) = 90^\circ \]

- Angle at B:
\[ \cos B = \frac{a^2 + c^2 - b^2}{2ac} \]
\[ \cos B = \frac{4.24^2 + 3^2 - 3^2}{2 \times 4.24 \times 3} = \frac{18 + 9
- 9}{2 \times 4.24 \times 3} = \frac{18}{25.44} \approx 0.708 \]
\[ B \approx \arccos(0.708) \approx 45^\circ \]

- Angle at C:
\[ \cos C = \frac{a^2 + b^2 - c^2}{2ab} \]
\[ \cos C = \frac{4.24^2 + 3^2 - 3^2}{2 \times 4.24 \times 3} = \frac{18 + 9



- 9}{25.44} \approx 0.708 \]
\[ C \approx 45^\circ \]

Step 4: Final angles rounded to the nearest degree
- A ≈ 90°
- B ≈ 45°
- C ≈ 45°

---

Features and Considerations in Calculating
Triangle Angles

Understanding the features and potential pitfalls of this method is essential
for accurate results.

Features:
- Uses fundamental trigonometric principles, making it accessible.
- Applicable for any triangle with known vertices.
- Accurate for precise coordinate data.

Pros:
- Precise calculation once coordinates are known.
- Straightforward with proper tools (calculator or software).
- Can handle irregular triangles, not just equilateral or right-angled.

Cons:
- Requires accurate coordinate data.
- Slight errors in measurements or rounding can affect the final angles.
- Assumes the triangle is in a Euclidean plane; 3D triangles require more
complex calculations.

---

Correcting Angles to the Nearest Degree

The final step involves rounding each calculated angle to the nearest degree.
This correction is often necessary in practical applications where degrees
are used as standard units, such as in construction, navigation, and
surveying.

Example:
- If an angle is computed as 44.6°, it is rounded to 45°.
- If an angle is 89.4°, it rounds to 89°.

When rounding, always consider the context:
- For engineering tolerances, more precise fractions might be necessary.
- For general purposes, nearest degrees are usually sufficient.

---



Additional Tips and Best Practices

- Always double-check coordinate inputs.
- Use scientific calculators or software for trigonometric functions to
reduce errors.
- Be mindful of the quadrant when using inverse trigonometric functions.
- For complex triangles, consider using vector methods or coordinate geometry
software for efficiency.
- When the vertices are in 3D space, extend calculations using three-
dimensional distance formulas and spatial angles.

---

Conclusion

Finding the angles of a triangle given its vertices is a systematic process
that combines coordinate geometry and trigonometry. Starting with the
coordinates, calculating side lengths, applying the Law of Cosines, and
converting results to degrees allows for accurate determination of each
interior angle. Correcting these to the nearest degree makes the results
practical for real-world applications. While straightforward in principle,
attention to detail in calculations and rounding ensures precision and
reliability, making this method invaluable across various scientific and
engineering disciplines.

By mastering this process, one gains a powerful tool to analyze triangles in
diverse contexts, from simple classroom exercises to complex engineering
designs.
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