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Which Classification Best Represents A Triangle With Side Lengths 6 Cm, 10 Cm, And 12
Cm?acute, Because understanding the classification of triangles based on their side lengths is
fundamental in geometry. When given specific measurements such as 6 cm, 10 cm, and 12 cm, it
becomes essential to determine whether the triangle is scalene, isosceles, or equilateral, and
whether it is acute, right, or obtuse. These classifications not only help in understanding the
properties of the triangle but also assist in solving geometric problems and applying the concepts to
real-world scenarios.

In this article, we will explore the various classifications of triangles, analyze the given side lengths,
and explain why the triangle formed by sides measuring 6 cm, 10 cm, and 12 cm falls into a

particular category. We will also discuss the importance of understanding these classifications in
broader mathematical contexts.

Understanding Triangle Classifications

To classify a triangle appropriately, it’s crucial to examine its sides and angles. Triangles can be
categorized primarily based on their side lengths and their angles.

Classification Based on Side Lengths

Triangles are categorized into three types according to their sides:
e Equilateral Triangle: All three sides are of equal length.
 Isosceles Triangle: At least two sides are of equal length.

e Scalene Triangle: All sides are of different lengths.

Classification Based on Angles

Triangles can also be classified based on their angles:
e Acute Triangle: All three interior angles are less than 90°.
e Right Triangle: One interior angle is exactly 90°.

¢ Obtuse Triangle: One interior angle is greater than 90°.



Understanding these classifications provides a foundation for analyzing specific triangles like the
one with side lengths 6 cm, 10 cm, and 12 cm.

Analyzing the Side Lengths: 6 Cm, 10 Cm, and 12 Cm

Let’s delve into the specifics of the given side lengths to determine the triangle’s classification.

Checking the Triangle Inequality Theorem

Before classifying the triangle based on side lengths, verify whether the given measurements can
form a triangle at all. The Triangle Inequality Theorem states:

e The sum of the lengths of any two sides must be greater than the length of the remaining side.

Applying this:
e 6+10=16>12[
e 6+12=18>10(

e 10+12=22>6[]

Since all these conditions hold true, a triangle with sides 6 cm, 10 cm, and 12 cm is possible.

Classifying by Side Lengths

- All sides are different: 6 cm, 10 cm, and 12 cm are distinct lengths.
- Conclusion: The triangle is scalene because no two sides are equal.

Determining the Nature of the Angles: Acute, Right, or
Obtuse?

To classify whether the triangle is acute, right, or obtuse, we can use the Law of Cosines or compare
the squares of the side lengths.

Using the Law of Cosines

The Law of Cosines states:
\[c~2 =a"2+ b”"2 - 2ab \cdot \cos C \]
where \( ¢ ) is the side opposite angle \( C ).



To determine the largest angle, identify the longest side, which is 12 cm. We will check whether the
triangle is right-angled or obtuse by comparing \( ¢”~2\) with \(a~2 + b"2\).

Calculate:
-\(c™2=12"2=144))
-\(a™2+b"2=6"2+10"2=36+100=136\)

Compare:

-Since \(¢c™2 =144 \)and \(a"™2 + b"2 = 136),

-\(¢c™2>a"2+Db"2)),

- Therefore, the angle opposite the longest side (which is between sides 6 and 10) is obtuse.

Conclusion: The triangle is obtuse because one of its angles exceeds 90°.

Final Classification of the Triangle

Based on the analysis:
- Side Lengths: All sides are different — scalene.
- Angles: One angle is greater than 90° - obtuse.

Therefore, the triangle with side lengths 6 cm, 10 cm, and 12 cm is classified as an obtuse scalene
triangle.

Why Is This Classification Important?

Understanding the precise classification of a triangle has practical implications:

- In Geometry: It helps in calculating area, perimeter, and other properties.

- In Trigonometry: Knowing whether a triangle is obtuse or acute guides the use of specific formulas.
- In Real-world Applications: Structural engineering, navigation, and design often require knowledge
of triangle types to ensure stability and accuracy.

Summary of Key Points

e The triangle with sides 6 cm, 10 cm, and 12 cm satisfies the triangle inequality theorem, so it
exists.

e [t is a scalene triangle because all sides are different.

e [t is obtuse because the longest side squared exceeds the sum of the squares of the other two
sides.



Conclusion

In conclusion, the triangle with side lengths 6 cm, 10 cm, and 12 cm is best classified as an obtuse
scalene triangle. This classification is based on the side lengths and the angle measurements derived
from the Law of Cosines. Recognizing such classifications helps in understanding the properties and
behaviors of triangles, which is essential in both theoretical mathematics and practical applications.
Whether for academic purposes or real-world problem-solving, correctly identifying triangle types
enhances comprehension and accuracy in calculations.

Understanding the nuances of triangle classification not only deepens mathematical knowledge but
also equips learners and professionals with the tools necessary to analyze and interpret geometric
figures effectively.

Frequently Asked Questions

What type of triangle is formed by sides measuring 6 cm, 10
cm, and 12 cm?

It is a scalene triangle because all three sides have different lengths.

Is the triangle with sides 6 cm, 10 cm, and 12 cm acute, right,
or obtuse?

The triangle is obtuse because the square of the longest side (1272 = 144) is greater than the sum
of the squares of the other two sides (672 + 1072 = 36 + 100 = 136).

How can we determine if a triangle with given sides is acute,
right, or obtuse?

By comparing the square of the longest side to the sum of the squares of the other two sides: if it's
equal, the triangle is right; if greater, obtuse; if less, acute.

What is the classification of the triangle with sides 6 cm, 10
cm, and 12 cm based on its angles?

It is an obtuse triangle because the longest side's square exceeds the sum of the squares of the other
sides.

Can a triangle with sides 6 cm, 10 cm, and 12 cm be classified
as an acute triangle?

No, because the calculations show it is an obtuse triangle, not acute.



Why is the triangle with sides 6 cm, 10 cm, and 12 cm
classified as obtuse?

Because the square of its longest side (12 cm) is greater than the sum of the squares of the other
sides, indicating an obtuse angle.

What is the significance of the side lengths 6 cm, 10 cm, and
12 cm in triangle classification?

These lengths help determine the triangle type by applying the Pythagorean inequality, which shows
the triangle is obtuse.

Additional Resources

Classification of a Triangle with Side Lengths 6 cm, 10 cm, and 12 cm

Understanding the classification of a triangle based on its side lengths is fundamental in geometry,
providing insights into its properties, angles, and potential applications. When examining a triangle
with side lengths of 6 cm, 10 cm, and 12 cm, it is essential to analyze its characteristics
comprehensively. This review delves into the various classification methods—by side lengths, angles,
and other geometric properties—to determine which classification best describes this specific
triangle.

Introduction to Triangle Classifications

Triangles can be categorized in multiple ways, primarily based on their side lengths and angles:

- By Side Lengths:

- Equilateral: All sides equal.
- Isosceles: Two sides equal.
- Scalene: All sides different.

- By Angles:

- Acute: All angles less than 90°.

- Right: One angle exactly 90°.

- Obtuse: One angle greater than 90°.

Additionally, triangles may be classified based on their properties related to their sides and angles,
such as whether they are regular or irregular, or whether they possess special properties like being
right-angled or isosceles.



Analyzing the Sides: Triangle Inequality Theorem

Before classifying the triangle, it is vital to confirm whether the given side lengths can form a valid
triangle. The triangle inequality theorem states that the sum of any two side lengths must be greater
than the third side.

For the triangle with sides 6 cm, 10 cm, and 12 cm:

-Check 1: 6 + 10 = 16 > 12 - Valid

-Check 2: 6 + 12 =18 > 10 — Valid

- Check 3: 10 + 12 = 22 > 6 — Valid

Since all three conditions are satisfied, these lengths can form a triangle.

Classification by Side Lengths

Given the side lengths, we can classify the triangle based on whether any sides are equal.

1. Scalene Triangle

- Definition: A triangle with all three sides of different lengths.

- Application: Since 6 cm, 10 cm, and 12 cm are all distinct, this triangle is definitively scalene.

- Implication: No sides are equal, so no line of symmetry through the sides, and no special properties
associated with isosceles or equilateral triangles.

2. Isosceles Triangle?

- Definition: A triangle with exactly two equal sides.
- Analysis: None of the sides are equal; thus, it is not isosceles.

3. Equilateral Triangle?

- Definition: All three sides are equal.
- Analysis: The given sides are not equal; hence, not equilateral.

Conclusion: The triangle with sides 6 cm, 10 cm, and 12 cm is a scalene triangle based on side
length classification.



Classification by Angles

Next, to understand whether the triangle is acute, right, or obtuse, we need to analyze its angles.

Applying the Law of Cosines

The Law of Cosines relates the sides of a triangle to its angles:

\[
c™2=a"2+b"2-2ab\cos C
\]

where \( c ) is the side opposite angle \( C\), and \( a ), \( b \) are the other sides.

To classify the triangle based on angles, we'll calculate the largest angle, which will be opposite the
longest side (12 cm), to determine if it is:

- Less than 90° (acute),
- Exactly 90° (right),
- Greater than 90° (obtuse).

Step 1: Identify the longest side
- Longest side: 12 cm.
Step 2: Calculate the angle opposite the longest side, \( C\), using the Law of Cosines

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

Plugging in the values:

\[

\cos C =\frac{672 + 1072 - 1272}{2 \times 6 \times 10} = \frac{36 + 100 - 144}{120} =
\frac{-8}{120} =-0.0667

\]

Step 3: Find angle \( C )

\[

C =\arccos(-0.0667) \approx 94 ~\circ
\]

Since \( C) is approximately 94°, which is greater than 90°, the triangle is obtuse.

Additional note: For completeness, the other angles can be calculated, but since the largest angle
exceeds 90°, the classification as obtuse is conclusive.



Summary of Classifications

Based on the detailed analysis, the triangle with side lengths 6 cm, 10 cm, and 12 cm can be
summarized as follows:

- Side Length Classification: Scalene (all sides are different)
- Angle Classification: Obtuse (angle opposite the longest side, 12 cm, is approximately 94°)
- Overall Classification: Scalene and Obtuse Triangle

Geometric Properties and Implications

Understanding the classification provides insights into the triangle's properties:

1. No Lines of Symmetry

- Being scalene, the triangle does not possess any lines of symmetry.
- No equal sides or angles mean it is asymmetric.

2. No Special Right-Angled Properties

- Since the largest angle exceeds 90°, it is not a right triangle.
- The Pythagorean theorem does not hold for these side lengths.

3. Area Calculation

Knowing the classification helps in calculating the area:

- Use Heron's formula:

\[

s =\frac{a + b + c}{2} =\frac{6 + 10 + 12}{2} = 14 \text{ cm}
\]

- Area:

\[

A = \sqrt{s(s - a)(s - b)(s - ¢)} = \sqrt{14 \times 8 \times 4 \times 2} = \sqrt{14 \times 8 \times 8} =



\sqrt{14 \times 64} = \sqrt{896} \approx 29.93 \text{ cm} "2
\]

Implication: The area is approximately 29.93 square centimeters, consistent with an obtuse, scalene
triangle.

Practical Applications and Significance

Knowing the classification of this triangle is not just a theoretical exercise; it has practical
implications:

- Engineering and Construction: Understanding whether a triangle is obtuse influences load
distribution and structural stability.

- Design and Art: The asymmetry of scalene triangles can be utilized for aesthetic purposes.

- Mathematical Problem Solving: Recognizing the triangle as obtuse helps in applying appropriate
formulas and solving related geometric problems efficiently.

- Navigation and Geospatial Analysis: Accurate triangle classification aids in triangulation and
location plotting, especially when dealing with irregular triangles.

Summary and Final Remarks

The detailed analysis of a triangle with sides 6 cm, 10 cm, and 12 cm reveals that:

- It is scalene, as all sides are different.
- It is obtuse, with the largest angle approximately 94°, slightly exceeding 90°.
- The combination of side lengths and angles confirms its status as an obtuse scalene triangle.

This classification encompasses the primary aspects of its geometric nature, providing a
comprehensive understanding that supports further mathematical exploration or practical
application.

In essence, the best classification that represents this triangle is that of a scalene and obtuse
triangle, which accurately describes its fundamental properties and behaviors within Euclidean
geometry.

Final Note: When classifying any triangle, always verify the side lengths and angles thoroughly.
Using tools like the Law of Cosines, Heron's formula, and the triangle inequality theorem ensures
precise and meaningful classification, which in turn informs the understanding of the triangle's
properties and potential uses.
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