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Understanding the properties and calculations related to triangles is
fundamental in geometry, whether you're a student, educator, or someone
working with geometric shapes in practical applications. In this article, we
will explore the triangle ABC with given side lengths and angles, analyze its
properties, and learn how to compute various measurements such as missing
sides, angles, area, and more. Even without a visual figure, we can derive
valuable insights through mathematical principles and formulas.

Introduction to Triangle ABC

Triangles are among the most basic yet intriguing shapes in geometry. They
are defined by three sides and three angles, with various types categorized
based on side lengths and angles:

- Equilateral: All sides and angles are equal.
- Isosceles: Two sides and two angles are equal.
- Scalene: All sides and angles are different.
- Based on angles: Acute, right, or obtuse triangles.

Given the data:

- Angle B = 129°
- Angle A = 7°
- Side c = 42 (assuming side c is opposite angle C)
- Side a and b are unknown

Our goal is to determine the remaining sides and angles, using the given
information.

Understanding the Data and Notation

In triangle notation:

- Side a is opposite angle A
- Side b is opposite angle B
- Side c is opposite angle C



Given:

- B = 129°
- A = 7°
- c = 42

We need to find:

- Angle C
- Sides a and b
- Additional properties such as area, perimeter, etc.

Calculating the Third Angle C

Since the sum of interior angles of any triangle is 180°, we can find angle
C:

Formula for Angle C:

```math
C = 180^\circ - A - B
```

Plugging in the known values:

```math
C = 180^\circ - 7^\circ - 129^\circ = 44^\circ
```

Result:
Angle C = 44°

This is a crucial step because knowing all three angles allows us to proceed
with further calculations.

Applying the Law of Sines

The Law of Sines states that:

```math
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
```

Since we know side c and angles A and C, we can find sides a and b:



Calculating side a:

\[
a = c \times \frac{\sin A}{\sin C}
\]

Substitute known values:

\[
a = 42 \times \frac{\sin 7^\circ}{\sin 44^\circ}
\]

Calculate the sines:

\[
\sin 7^\circ \approx 0.1219
\]
\[
\sin 44^\circ \approx 0.6947
\]

Therefore:

\[
a = 42 \times \frac{0.1219}{0.6947} \approx 42 \times 0.1755 \approx 7.371
\]

Side a ≈ 7.37

---

Calculating side b:

\[
b = c \times \frac{\sin B}{\sin C}
\]

Substitute known values:

\[
b = 42 \times \frac{\sin 129^\circ}{\sin 44^\circ}
\]

Calculate sin 129°:

\[
\sin 129^\circ = \sin (180^\circ - 51^\circ) = \sin 51^\circ \approx 0.7771
\]



Using previous sin 44° ≈ 0.6947, we get:

\[
b = 42 \times \frac{0.7771}{0.6947} \approx 42 \times 1.117 \approx 46.92
\]

Side b ≈ 46.92

---

Summary of Calculated Sides and Angles

| Side | Length | Opposite Angle |
|--------|------------|------------------|
| a | ≈ 7.37 | A (7°) |
| b | ≈ 46.92 | B (129°) |
| c | 42 | C (44°) |

Angles:

- A = 7°
- B = 129°
- C = 44°

This data describes a scalene triangle with highly unequal sides, especially
sides a and b.

Calculating the Area of Triangle ABC

Knowing two sides and the included angle allows us to compute the area using
the formula:

Area formula:

```math
\text{Area} = \frac{1}{2} \times a \times b \times \sin C
```

Using the known values:

\[
a \approx 7.37, \quad b \approx 46.92, \quad \sin 44^\circ \approx 0.6947
\]

Calculate:



\[
\text{Area} = \frac{1}{2} \times 7.37 \times 46.92 \times 0.6947
\]

Compute step by step:

- \(7.37 \times 46.92 \approx 345.91\)
- \(345.91 \times 0.6947 \approx 240.20\)
- Divide by 2:

\[
\text{Area} \approx 120.10
\]

Estimated area ≈ 120.10 square units

This provides a sense of the size of the triangle.

Perimeter and Other Properties

The perimeter (P) is simply the sum of all sides:

\[
P = a + b + c \approx 7.37 + 46.92 + 42 = 96.29
\]

The perimeter is approximately 96.29 units.

Other properties to consider:

- Height (altitude): Can be derived from area and base.
- Circumradius (R): The radius of the circumscribed circle, calculated as:

\[
R = \frac{abc}{4 \times \text{Area}}
\]

- Inradius (r): The radius of the inscribed circle:

\[
r = \frac{2 \times \text{Area}}{a + b + c}
\]

Calculations for these properties can be performed once needed.



Practical Applications of Triangle Calculations

Understanding how to calculate missing sides and angles in a triangle has
numerous real-world applications, including:

- Engineering and Construction: Precise measurements ensure structural
stability.
- Navigation and Geography: Triangulation techniques depend on triangle
properties.
- Computer Graphics: Rendering realistic shapes involves triangle
computations.
- Astronomy: Calculating distances between celestial objects often involves
triangulation.

Conclusion

Even without a visual figure, mathematical principles such as the Law of
Sines and the Law of Cosines enable us to analyze and determine all unknown
sides and angles in a given triangle. In the case of triangle ABC with angles
B=129°, A=7°, and side c=42, we successfully derived:

- The third angle C = 44°
- Sides a ≈ 7.37 and b ≈ 46.92
- The area ≈ 120.10 square units
- The perimeter ≈ 96.29 units

These calculations illustrate the power of fundamental geometric laws and how
they help us understand the properties of triangles comprehensively. Whether
working on academic problems or practical projects, mastering these methods
is essential for precise and efficient geometric analysis.

Frequently Asked Questions

What are the known side lengths of triangle ABC?
The sides are given as B=129, A=7, and C=42.

Is triangle ABC a valid triangle with the given side
lengths?
No, because the sum of the two smaller sides (7 + 42 = 49) is less than the
largest side (129), so it cannot form a valid triangle.



Can the triangle ABC be constructed with sides A=7,
B=129, and C=42?
No, since the triangle inequality theorem is violated, these lengths cannot
form a triangle.

What is the significance of the side lengths
provided (A=7, B=129, C=42)?
They highlight that not all sets of three lengths can form a triangle;
specifically, the largest side must be less than the sum of the other two for
a valid triangle.

If you wanted to make triangle ABC valid, how should
the side lengths be adjusted?
The largest side, B=129, must be less than the sum of A and C, so A + C
should be greater than 129; for example, A=70 and C=60 would work.

What is the purpose of the note that 'The figure is
not drawn' in the problem?
It indicates that the problem is purely conceptual and that visual
representation is not provided, emphasizing the need to analyze based solely
on given side lengths.

Additional Resources
Consider a triangle ABC like the one below. Suppose that B=129, A=7, and
C=42. (The figure is not drawn). This simple yet intriguing statement sets
the stage for a comprehensive exploration of triangle properties,
calculations, and geometric principles. Whether you're a student seeking
clarity or a professional brushing up on triangle analysis, understanding how
to work with given sides and angles is fundamental. In this guide, we'll
systematically dissect the problem, explore key concepts, and demonstrate how
to determine unknown elements of triangle ABC with the provided data.

---

Understanding the Basics: Triangle Notation and Given Data

Before diving into calculations, it’s vital to clarify what the given data
signifies. In triangle ABC:

- A, B, and C typically denote the angles at vertices A, B, and C
respectively.
- a, b, and c usually refer to the sides opposite these angles:



- Side a is opposite angle A.
- Side b is opposite angle B.
- Side c is opposite angle C.

However, in the problem statement, the uppercase letters are assigned
numerical values:

- B = 129
- A = 7
- C = 42

Given the context, these are most likely the measures of the angles A, B, and
C in degrees, not side lengths. This assumption is typical unless explicitly
stated otherwise.

Key Point:
Angles in a triangle sum to 180 degrees.
So, if A, B, and C are angles, then:

\[ A + B + C = 180^\circ \]

Substituting the given values:

\[ 7^\circ + 129^\circ + 42^\circ = 178^\circ \]

This sum does not equal 180°, which suggests some inconsistency or that the
given data might refer to side lengths or a different interpretation. To
proceed logically, we need to clarify whether these are angles or sides.

---

Clarifying the Data: Are They Angles or Sides?

Given the typical notation and the values:

- Angles are usually less than 180°, and their sum must be exactly 180°.
- The sum of the provided angles: 7 + 129 + 42 = 178°, which is close but not
exact. Slight discrepancies may be due to rounding or misinterpretation.

Alternatively, these could be side lengths:

- Sides: a, b, c with values 7, 42, and 129 (or similar).

If these are side lengths:

- The sides are a = 7, b = 42, c = 129.

This interpretation makes sense because side lengths often vary widely, and
the problem then becomes an analysis of triangle side lengths.

Conclusion:



Most likely, the problem refers to side lengths, with:

- a = 7
- b = 42
- c = 129

And the angles are to be determined based on these sides.

---

Applying the Law of Cosines to Find Angles

Given the side lengths, the next step is to find the angles of the triangle.
The Law of Cosines relates sides and angles as:

\[ \cos A = \frac{b^2 + c^2 - a^2}{2bc} \]
\[ \cos B = \frac{a^2 + c^2 - b^2}{2ac} \]
\[ \cos C = \frac{a^2 + b^2 - c^2}{2ab} \]

Given the side lengths:

- a = 7
- b = 42
- c = 129

Calculating Angle A:

\[ \cos A = \frac{b^2 + c^2 - a^2}{2bc} = \frac{42^2 + 129^2 - 7^2}{2 \times
42 \times 129} \]

Calculations:

- \( 42^2 = 1764 \)
- \( 129^2 = 16641 \)
- \( 7^2 = 49 \)

Substitute:

\[ \cos A = \frac{1764 + 16641 - 49}{2 \times 42 \times 129} = \frac{1764 +
16641 - 49}{2 \times 5418} \]

Simplify numerator:

\[ 1764 + 16641 = 18405 \]
\[ 18405 - 49 = 18356 \]

Calculate denominator:

\[ 2 \times 42 \times 129 = 2 \times 5418 = 10836 \]

Thus:



\[ \cos A = \frac{18356}{10836} \approx 1.693 \]

Since cosine values are always between -1 and 1, a cosine of approximately
1.693 indicates that the side lengths do not form a valid
triangle—specifically, the triangle inequality is violated because the
longest side (c=129) is greater than the sum of the other two sides (7 + 42 =
49).

Triangle Inequality Check:

- \( a + b = 7 + 42 = 49 \)
- \( c = 129 \)

Since \( c > a + b \), the sides cannot form a triangle.

---

Implication: The Triangle Cannot Exist with Given Sides

This crucial step reveals a fundamental property:

- For a valid triangle, the sum of any two sides must be greater than the
third side.

Here:

\[ 7 + 42 = 49 < 129 \]

which violates the triangle inequality theorem. Therefore, a triangle with
sides 7, 42, and 129 does not exist.

---

Alternative Interpretation: The Given Data Are Angles

Given the inconsistency with side lengths, perhaps the initial assumption was
wrong. Maybe the values are angles, and the problem wants to analyze the
triangle with angles:

- A = 7°
- B = 129°
- C = 42°

Sum:

\[ 7 + 129 + 42 = 178° \]

which is close to 180°, but not exact. Slight rounding errors or a typo could
be the cause. If the angles are approximately these values, then:

- The approximate missing angle:



\[ 180^\circ - (7^\circ + 129^\circ) = 180^\circ - 136^\circ = 44^\circ \]

which is close to 42°, matching the third angle.

Conclusion:
It's plausible that the original data are approximate angles, and the actual
angles are approximately:

- A ≈ 7°
- B ≈ 129°
- C ≈ 44°

This makes sense as the angles sum nearly to 180°, consistent with the
properties of a triangle.

---

Calculating Sides Using the Law of Sines

Assuming angles:

- A = 7°
- B = 129°
- C = 44°

and knowing that the sum is close to 180°, we can proceed to find side
lengths relative to each other using the Law of Sines:

\[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} = k \]

where k is the common ratio.

Step 1: Choose a side length to set as a reference

Suppose we assign side a a length of 1 unit, then:

\[ a = 1 \]

Calculate side b:

\[ b = \frac{\sin B}{\sin A} \times a = \frac{\sin 129^\circ}{\sin 7^\circ}
\times 1 \]

Calculate the sine values:

- \( \sin 129^\circ \approx 0.754 \)
- \( \sin 7^\circ \approx 0.122 \)

Thus:

\[ b \approx \frac{0.754}{0.122} \approx 6.18 \]



Calculate side c:

\[ c = \frac{\sin C}{\sin A} \times a = \frac{\sin 44^\circ}{\sin 7^\circ}
\times 1 \]

- \( \sin 44^\circ \approx 0.694 \)

So:

\[ c \approx \frac{0.694}{0.122} \approx 5.68 \]

Summary of approximate side lengths:

| Side | Length (relative to side a=1) |
|---------|------------------------------|
| a | 1 |
| b | ~6.18 |
| c | ~5.68 |

This indicates that side b is significantly longer than a and c, consistent
with the large angle at B.

---

Practical Applications and Further Analysis

1. Confirming the Triangle's Existence

- Based on the side lengths derived from the angles, the triangle is valid.
- The triangle inequality holds:
- \( a + c \approx 1 + 5.68 = 6.68 < 6.18 \), which suggests some
inconsistency—probably due to approximate sine calculations.
- For precise calculations, use exact sine values or a calculator.

2. Finding the Actual Side Lengths (If a scale is given)

- If a specific side length or the perimeter is known, scale the relative
sides accordingly.
- For example, if side a is known
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