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When examining any triangle, understanding its sides and angles is fundamental to unlocking its
properties and applications. In this article, we will analyze triangle ABC with side lengths A=23,
B=14, and C=27, emphasizing how to determine various elements such as angles, area, and
potential classifications. Although the figure is not drawn to scale, the mathematical principles
remain consistent and can be applied to real-world problems in geometry, engineering, and design.

Understanding Triangle ABC with Sides A=23, B=14,
and C=27

Before delving into calculations, it’s essential to clarify the notation and what these side lengths
represent. Typically, in triangle notation:

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

Given the values:

- a = 23
- b = 14
- c = 27

This means:

- Side a (opposite angle A) measures 23 units
- Side b (opposite angle B) measures 14 units
- Side c (opposite angle C) measures 27 units

Understanding this setup allows us to analyze the triangle's angles and other properties effectively.

Classifying Triangle ABC

Based on the side lengths, triangle ABC can be classified as follows:



By Side Lengths
- Scalene Triangle: Since all three sides have different lengths (23, 14, 27), triangle ABC is scalene.

By Angles (Preliminary)
- To classify by angles, we need to determine whether the triangle is acute, right, or obtuse, which
depends on the relationships between the sides.

Applying the Law of Cosines to Find Angles

The Law of Cosines is vital for calculating angles when side lengths are known. It states:

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

Similarly:

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

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

Using these formulas, we can find each angle in degrees.

Calculating Angle A
\[
\cos A = \frac{b^2 + c^2 - a^2}{2bc} = \frac{14^2 + 27^2 - 23^2}{2 \times 14 \times 27}
\]

Compute numerator:

\[
14^2 = 196
\]
\[
27^2 = 729
\]
\[
23^2 = 529
\]



Sum:

\[
196 + 729 = 925
\]

Difference:

\[
925 - 529 = 396
\]

Calculate denominator:

\[
2 \times 14 \times 27 = 2 \times 378 = 756
\]

Therefore:

\[
\cos A = \frac{396}{756} \approx 0.5238
\]

Find angle A:

\[
A = \cos^{-1}(0.5238) \approx 58.5^\circ
\]

Calculating Angle B
\[
\cos B = \frac{a^2 + c^2 - b^2}{2ac} = \frac{23^2 + 27^2 - 14^2}{2 \times 23 \times 27}
\]

Compute numerator:

\[
23^2 = 529
\]
\[
27^2 = 729
\]
\[
14^2 = 196
\]

Sum:



\[
529 + 729 = 1258
\]
Difference:

\[
1258 - 196 = 1062
\]

Calculate denominator:

\[
2 \times 23 \times 27 = 2 \times 621 = 1242
\]

Calculate cosine:

\[
\cos B = \frac{1062}{1242} \approx 0.8549
\]

Find angle B:

\[
B = \cos^{-1}(0.8549) \approx 31.4^\circ
\]

Calculating Angle C
\[
\cos C = \frac{a^2 + b^2 - c^2}{2ab} = \frac{23^2 + 14^2 - 27^2}{2 \times 23 \times 14}
\]

Compute numerator:

\[
23^2 = 529
\]
\[
14^2 = 196
\]
\[
27^2 = 729
\]

Sum:

\[
529 + 196 = 725
\]



Difference:

\[
725 - 729 = -4
\]

Calculate denominator:

\[
2 \times 23 \times 14 = 2 \times 322 = 644
\]

Calculate cosine:

\[
\cos C = \frac{-4}{644} \approx -0.0062
\]

Find angle C:

\[
C = \cos^{-1}(-0.0062) \approx 90.4^\circ
\]

Summary of angles:
- A ≈ 58.5°
- B ≈ 31.4°
- C ≈ 90.4°

This confirms that triangle ABC is obtuse-angled, with angle C just over 90°, making it an obtuse
triangle.

Calculating the Area of Triangle ABC

Knowing the side lengths and angles, we can compute the area using different methods.

Using Heron's Formula

Heron's formula states:

\[
\text{Area} = \sqrt{s(s - a)(s - b)(s - c)}
\]

where \(s\) is the semi-perimeter:

\[



s = \frac{a + b + c}{2} = \frac{23 + 14 + 27}{2} = \frac{64}{2} = 32
\]

Calculations:

\[
s - a = 32 - 23 = 9
\]
\[
s - b = 32 - 14 = 18
\]
\[
s - c = 32 - 27 = 5
\]

Area:

\[
\sqrt{32 \times 9 \times 18 \times 5} = \sqrt{32 \times 9 \times 18 \times 5}
\]

Calculate step-by-step:

\[
32 \times 9 = 288
\]
\[
288 \times 18 = 5184
\]
\[
5184 \times 5 = 25920
\]

So,

\[
\text{Area} = \sqrt{25920} \approx 160.99
\]

Approximate area: 161 square units

Alternative: Using a Trigonometric Formula

Since we have angle C (approximately 90.4°), we can use:

\[
\text{Area} = \frac{1}{2} \times a \times b \times \sin C
\]



Calculate \(\sin C\):

\[
\sin C = \sqrt{1 - \cos^2 C} \approx \sqrt{1 - (-0.0062)^2} \approx \sqrt{1 - 0.000038} \approx
0.99998
\]

Then:

\[
\text{Area} \approx \frac{1}{2} \times 23 \times 14 \times 0.99998 \approx 0.5 \times 322 \times
0.99998 \approx 161 \text{ units}
\]

This confirms our previous calculation.

Applications and Significance of Triangle ABC's
Properties

Understanding the properties of triangle ABC extends beyond pure mathematics. Here are some
reasons why analyzing such a triangle is valuable.

1. Engineering and Construction
- Accurate measurements of triangles are essential in designing structures, bridges, and mechanical
components where precise angles and lengths determine stability.

2. Navigation and Geospatial Analysis
- Triangles are fundamental in triangulation methods used for mapping and GPS technology, aiding
in location accuracy.

3. Computer Graphics and Design
- Triangular meshes form the backbone of 3D modeling; knowing their properties helps in rendering
realistic images and animations.

4. Trigonometry and Mathematical Education
- Triangle ABC serves as a practical example for teaching concepts such as the Law of Cosines,
Heron's formula, and angle classification.



Summary and Key Takeaways

- Triangle ABC with sides 23, 14, and 27 units is a scalene, obtuse triangle.
- The angles are approximately 58.5°, 31.4°, and 90.4°, with angle C being just over 90°.
- The area of triangle ABC is roughly 161 square units, calculated through Heron's formula and
trigonometric methods.
- Applying the Law

Frequently Asked Questions

What is the general method to determine if a triangle with
sides A=23, B=14, and C=27 is valid?
To verify if the triangle is valid, check that the sum of any two sides is greater than the third side: 23
+ 14 > 27, 14 + 27 > 23, and 23 + 27 > 14. Since all these conditions are satisfied, the triangle is
valid.

How can I find the area of triangle ABC with sides A=23,
B=14, and C=27?
Use Heron's formula: first compute the semi-perimeter s = (23 + 14 + 27) / 2 = 32. Then, the area =
√[s(s - A)(s - B)(s - C)] = √[32(32 - 23)(32 - 14)(32 - 27)] = √[32 9 18 5]. Calculate this to find the
area.

What is the measure of the angles in triangle ABC with sides
23, 14, and 27?
Apply the Law of Cosines to find each angle. For example, to find angle A opposite side 23: cos A =
(B² + C² - A²) / (2BC). Plug in the values and compute to determine each angle.

Is triangle ABC scalene, isosceles, or equilateral with sides 23,
14, and 27?
Since all three sides are of different lengths, triangle ABC is scalene.

Can triangle ABC be a right triangle with sides 23, 14, and 27?
Check the Pythagorean theorem: does the square of the longest side (27² = 729) equal the sum of
squares of the other two sides (23² + 14² = 529 + 196 = 725)? Since 729 ≠ 725, it is not a right
triangle.

How would the triangle change if side A was increased to 30



while B and C remained the same?
Increasing side A to 30 would make the triangle more elongated, potentially affecting the angles and
area. You would need to verify the triangle inequality conditions again, but since 14 + 27 = 41 > 30,
the triangle remains valid, and you can recalculate angles and area accordingly.

Additional Resources
Consider a triangle ABC like the one below, suppose that A=23, B=14, C=27 (the figure is not drawn
to scale).
This seemingly simple statement opens the door to a rich exploration of triangle properties,
calculations, and geometric principles. Whether you're a student brushing up on triangle analysis or
a professional seeking a refresher, understanding how to interpret and work with given side lengths
and angles is fundamental. In this guide, we'll delve into the process of analyzing such a triangle,
including calculating angles, verifying the triangle's validity, and exploring various properties that
can be derived from the given data.

---

Understanding the Given Data

Before diving into calculations, let's clarify what the data represents:

- A=23, B=14, C=27
These are typically the side lengths of triangle ABC, labeled such that side a is opposite vertex A,
side b is opposite vertex B, and side c is opposite vertex C.
It's important to confirm the correspondence:
- Side a = 23 (opposite A)
- Side b = 14 (opposite B)
- Side c = 27 (opposite C)

Given these lengths, our goal is to analyze the triangle's properties, including angles, area, and
potentially other features like the triangle's classification (acute, obtuse, right).

---

Step 1: Validity of the Triangle

Before performing any calculations, ensure that the given side lengths can form a triangle. The
Triangle Inequality Theorem states:

- The sum of any two sides must be greater than the third side.

Check:

- 23 + 14 = 37 > 27 → Valid
- 23 + 27 = 50 > 14 → Valid
- 14 + 27 = 41 > 23 → Valid

Since all these inequalities hold, the side lengths do indeed form a valid triangle.



---

Step 2: Classify the Triangle

Based on the side lengths:

- Largest side: 27
- Check if the triangle is right-angled, acute, or obtuse.

Apply the Pythagorean theorem:

- For a right triangle: the square of the longest side equals the sum of squares of the other two sides.

Calculate:

- \( c^2 = 27^2 = 729 \)
- \( a^2 + b^2 = 23^2 + 14^2 = 529 + 196 = 725 \)

Since \( c^2 = 729 \) and \( a^2 + b^2 = 725 \):

- \( c^2 > a^2 + b^2 \) → Triangle is obtuse (specifically, angle C is obtuse).

This tells us triangle ABC is an obtuse triangle with the obtuse angle at vertex C.

---

Step 3: Calculating the Angles

3.1 Using the Law of Cosines

The Law of Cosines allows us to find each angle when side lengths are known:

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

Similarly for angles B and C.

---

3.2 Calculations

Angle A:

\[
\cos A = \frac{b^2 + c^2 - a^2}{2bc} = \frac{14^2 + 27^2 - 23^2}{2 \times 14 \times 27}
\]

Compute numerator:

- \(14^2 = 196\)



- \(27^2 = 729\)
- \(23^2 = 529\)

\[
\cos A = \frac{196 + 729 - 529}{2 \times 14 \times 27} = \frac{396}{2 \times 14 \times 27}
\]

Calculate denominator:

- \(2 \times 14 \times 27 = 2 \times 378 = 756\)

So:

\[
\cos A = \frac{396}{756} = \frac{66}{126} = \frac{11}{21} \approx 0.5238
\]

Find angle A:

\[
A = \arccos(0.5238) \approx 58.7^\circ
\]

---

Angle B:

\[
\cos B = \frac{a^2 + c^2 - b^2}{2ac} = \frac{23^2 + 27^2 - 14^2}{2 \times 23 \times 27}
\]

Calculate numerator:

- \(23^2 = 529\)
- \(27^2 = 729\)
- \(14^2 = 196\)

\[
\cos B = \frac{529 + 729 - 196}{2 \times 23 \times 27} = \frac{1062}{2 \times 621} =
\frac{1062}{1242} \approx 0.855
\]

Calculate angle B:

\[
B = \arccos(0.855) \approx 31.3^\circ
\]

---

Angle C:



\[
\cos C = \frac{a^2 + b^2 - c^2}{2ab} = \frac{23^2 + 14^2 - 27^2}{2 \times 23 \times 14}
\]

Calculate numerator:

- \(23^2 = 529\)
- \(14^2 = 196\)
- \(27^2 = 729\)

\[
\cos C = \frac{529 + 196 - 729}{2 \times 23 \times 14} = \frac{-4}{2 \times 322} = \frac{-4}{644}
\approx -0.0062
\]

Calculate angle C:

\[
C = \arccos(-0.0062) \approx 90.36^\circ
\]

Summary of angles:

- \(A \approx 58.7^\circ\)
- \(B \approx 31.3^\circ\)
- \(C \approx 90.4^\circ\)

The sum:

\[
58.7 + 31.3 + 90.4 \approx 180.4^\circ
\]

Slight discrepancy due to rounding—overall, the angles sum to approximately 180°, confirming the
calculations.

---

Step 4: Calculating Area of Triangle ABC

4.1 Using Heron's Formula

Heron's formula states:

\[
\text{Area} = \sqrt{s(s - a)(s - b)(s - c)}
\]

where \( s = \frac{a + b + c}{2} \) (semi-perimeter).

Calculate semi-perimeter:



\[
s = \frac{23 + 14 + 27}{2} = \frac{64}{2} = 32
\]

Compute:

\[
\text{Area} = \sqrt{32(32 - 23)(32 - 14)(32 - 27)} = \sqrt{32 \times 9 \times 18 \times 5}
\]

Calculate the product inside the square root:

- \(32 \times 9 = 288\)
- \(18 \times 5 = 90\)

Product:

\[
288 \times 90 = 25,920
\]

Thus:

\[
\text{Area} = \sqrt{25,920} \approx 160.9
\]

Approximate area: 160.9 square units.

---

Step 5: Additional Properties and Insights

5.1 Triangle Type

- Side Lengths: 14, 23, 27
- Longest side: 27
- Shortest side: 14

- Angles:
- Largest angle at C (~90.4°)
- Triangle is obtuse due to the angle exceeding 90°

5.2 Circumradius (R)

Using the Law of Sines:

\[
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} = 2R
\]



Calculate \( R \) from side \( c = 27 \) and angle \( C \):

\[
\sin C = \sin 90.4^\circ \approx 0.9999
\]

Then:

\[
2R = \frac{c}{\sin C} \approx \frac{27}{0.9999} \approx 27.0
\]

So,

\[
R \approx 13.5
\]

---

5.3 Inradius (r)

The inradius \( r \) is given by:

\[
r = \frac{\text{Area}}{s} \approx \frac{160.9}{32} \approx 5.03
\]

---

Conclusion: A Comprehensive View of Triangle ABC

Analyzing the triangle with sides 23, 14, and 27 reveals a fascinating structure:

- It is a valid triangle with sides satisfying the triangle inequality.
- The triangle is obtuse, with an angle slightly exceeding 90°, specifically at vertex C.
- The approximate angles are A ≈ 58.7°, B
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