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Understanding whether a triangle is right-angled or not is fundamental in geometry, impacting
calculations involving area, Pythagoras theorem applications, and various real-world constructions.
When given the lengths of the three sides of a triangle—such as 16 cm, 48 cm, and 50 cm—it
becomes essential to analyze their relationship to determine if they form a right-angled triangle. This
article delves into the process of identifying whether these specific side lengths constitute a right
triangle, exploring key concepts, calculations, and geometric principles involved.

Introduction to Triangle Types and Their Properties

Triangles are among the most basic yet critical shapes in geometry. Their classification is primarily
based on side lengths and angles:

- Based on sides:

- Equilateral Triangle: All three sides are equal.
- Isosceles Triangle: Two sides are equal.

- Scalene Triangle: All three sides are different.
- Based on angles:

- Acute Triangle: All angles less than 90°.

- Right Triangle: One angle exactly 90°.
- Obtuse Triangle: One angle greater than 90°.

A right-angled triangle holds special significance because of the Pythagorean theorem, which relates
the lengths of its sides: the hypotenuse (the side opposite the right angle) and the two legs.

Understanding the Pythagorean Theorem

The Pythagorean theorem states that in a right-angled triangle:
\[c"2=a"2+Db"2\]

where:



-\( c ) is the length of the hypotenuse (the longest side),
-\(a\) and \( b ) are the lengths of the other two sides.

To determine if a triangle is right-angled, identify the longest side and verify if the Pythagorean
relation holds true.

Analyzing the Given Sides: 16cm, 48cm, and 50cm

Given side lengths:
- Side 1: 16 cm
- Side 2: 48 cm
- Side 3: 50 cm

The first step is to identify the longest side, which is 50 cm, and consider it as the potential
hypotenuse if the triangle is right-angled.

Applying the Pythagorean Theorem

To check whether these sides form a right triangle, compare:
\[ 50°2 \quad \text{and} \quad 16°2 + 4872 \]
Calculations:

-\(5072 =2500\)

-\(1672 = 256)

-\(4872 =2304)

- Sum: \( 256 + 2304 = 2560)

Now, compare:

- Hypotenuse squared: 2500
- Sum of squares of the other two sides: 2560

Since \( 2500 \neq 2560 \), the Pythagorean theorem does not hold exactly.



Interpreting the Results

Because:

\[ 5072 = 2500 \]
\[1672 + 4872 = 2560 \]

and these are not equal, the sides do not satisfy the Pythagorean theorem precisely. Therefore, the
triangle with sides 16 cm, 48 cm, and 50 cm is not a right-angled triangle.

However, this slight difference prompts further exploration—could it be approximately right-angled?
Let's analyze further.

Is the Triangle Nearly Right-Angled? An Approximate
Check

Some triangles are "almost" right-angled, with side lengths close to satisfying the Pythagorean
theorem within a small margin of error. To evaluate this:

- Calculate the difference: \( |2560 - 2500| = 60 )

- The difference of 60 in the squares suggests it is not nearly a right triangle, but rather a scalene
triangle with no right angles.

Triangle Inequality Theorem and Validity of the
Triangle

Before confirming the type of triangle, verify if the sides can form a triangle at all.
The triangle inequality theorem states that for any triangle with sides \( a, b, ¢ \):
\[a+b>c)\]

\[a+c>Db\]

\[b+c>al]

Check:

-\(16 + 48 =64 > 50\) - True

-\(16 + 50 =66 > 48\) - True
-\(48 +50=98 > 16\) - True



All conditions are satisfied, so these lengths do form a valid triangle.

Summary of Findings

- The sides 16 cm, 48 cm, and 50 cm do form a valid triangle.

- The Pythagorean theorem does not hold exactly with these side lengths.
- The difference in the squares indicates it is not a right-angled triangle.
- The triangle is scalene, with all sides of different lengths.

Conclusion: Is the Triangle a Right-Angled Triangle?

Based on the calculations and analysis, the triangle with sides 16 cm, 48 cm, and 50 cm is not a
right-angled triangle. While the longest side (50 cm) is close to satisfying the Pythagorean relation,
the slight discrepancy confirms that the triangle's angles are all acute or obtuse, but not exactly one
right angle.

Additional Insights and Related Topics

Understanding Near-Right Triangles

In some cases, side lengths may nearly satisfy the Pythagorean theorem, leading to "almost" right-
angled triangles. These are important in practical applications where perfect accuracy isn't
necessary, such as in construction or engineering tolerances.

Other Methods to Identify Triangle Angles

- Using Cosine Rule: For non-right triangles, the Law of Cosines helps determine angles directly.

\[
c™2=a"2+b"2-2ab\cos C
\]

where \( C ) is the angle opposite side \( c ).



- Calculating the Largest Angle: Using the Law of Cosines, you can find the measure of the angle
opposite the longest side to verify if it is 90°.

Applying the Law of Cosines for Confirmation

Let's verify the measure of the angle opposite the side of 50 cm:

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

Plugging in:

\[
a = 16\,cm, \quad b=48\,cm, \quad c=50\,cm
\]

\[
\cos C = \frac{16"2 + 4872 -5072}{2 \times 16 \times 48}
\]

Calculations:

\[
\cos C = \frac{256 + 2304 - 2500} {2 \times 16 \times 48} = \frac{256 + 2304 - 2500}{1536}

\]
\[
\cos C = \frac{2560 - 2500} {1536} = \frac{60}{1536} \approx 0.0391
\]

Since:

\[
\angle C \approx \arccos(0.0391) \approx 87.75"\circ
\]

This confirms that the angle opposite the 50 cm side is approximately 87.75°, very close to 90°, but
not exactly. Therefore, the triangle is almost right-angled at that vertex.

Final Thoughts and Practical Implications



While mathematically, the triangle with sides 16 cm, 48 cm, and 50 cm is not a perfect right triangle,
it is very close to being one. This near right-angle property might be significant in practical
scenarios such as:

- Construction where approximate right angles are acceptable.
- Design and manufacturing where tolerances allow slight deviations.
- Educational demonstrations of the Pythagorean theorem and its applications.

However, for precise calculations and theoretical proofs, it is essential to rely on exact relations,
confirming that the triangle is not strictly right-angled.

Summary

- The triangle with sides 16 cm, 48 cm, and 50 cm is valid, satisfying the triangle inequality.

- It does not satisfy the Pythagorean theorem exactly, so it is not a right-angled triangle.

- The analysis using the Law of Cosines shows the largest angle is approximately 87.75°, very close
to 90°, making it an almost right-angled triangle.

- Recognizing such near-right triangles is useful in real-world applications where perfect precision
isn't necessary.

Key Takeaways

- Always verify the triangle inequality before proceeding with angle or right-angle analysis.

- Use the Pythagorean theorem for a quick check on right-angled triangles.

- When the Pythagorean relation is close but not exact, apply the Law of Cosines for precise angle
measurement.

- Small differences in side

Frequently Asked Questions

Given the sides 16cm, 48cm, and 50cm, is the triangle a right-
angled triangle?

Yes, because the sides satisfy the Pythagorean theorem: 162 + 482 = 502, i.e., 256 + 2304 = 2500.

How can we verify if a triangle with sides 16cm, 48cm, and
50cm is right-angled?

By checking if the square of the longest side (50cm) equals the sum of the squares of the other two



sides: 162 + 482 = 502.

What is the length of the hypotenuse in the triangle with sides
16cm, 48cm, and 50cm?

The hypotenuse is 50cm, as it is the longest side of the triangle.

Are the sides 16cm, 48cm, and 50cm forming a Pythagorean
triplet?

Yes, because 162 + 482 = 256 + 2304 = 2560, which does not equal 50? (2500), so they do not form a
Pythagorean triplet. Therefore, the triangle is not right-angled.

Does the triangle with sides 16cm, 48cm, and 50cm satisfy the
Pythagorean theorem?

No, because 162 + 482 = 256 + 2304 = 2560, which does not equal 502 = 2500, so it is not a right-
angled triangle.

What type of triangle is formed by sides 16cm, 48cm, and
50cm?

Since the sides do not satisfy the Pythagorean theorem, the triangle is an acute or obtuse triangle,
but not right-angled.

Additional Resources

A Triangle Sides Of Length 16cm, 48cm And 50cm Is The Triangle A Right Angled Triangle?
Determining whether a triangle with sides measuring 16 cm, 48 cm, and 50 cm is a right-angled
triangle involves applying fundamental geometric principles, particularly the Pythagorean theorem.
This question is common in geometry, especially in the context of triangle classification, and
understanding the steps to verify right angles can deepen one’s grasp of the subject. In this article,
we’ll explore how to assess if these specific side lengths form a right-angled triangle, delve into the
concepts involved, and discuss related aspects to provide a comprehensive understanding.

Understanding the Triangle Sides and Basic Concepts

Before diving into calculations, it’s crucial to understand the basic properties of triangles and the
significance of side lengths in classifying triangles.



Triangle Inequality Theorem

The triangle inequality theorem states that for any triangle, the sum of the lengths of any two sides
must be greater than the length of the remaining side. For the sides given:

-16cm+48cm =64 cm > 50 cm []
-16cm + 50 cm = 66 cm > 48 cm []
-48cm+50cm =98 cm > 16 cm []

Since all these inequalities hold true, the given side lengths can indeed form a triangle.

Types of Triangles Based on Sides

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

In this case, the sides are all different, so the triangle is scalene.

Applying the Pythagorean Theorem

The key to determining if a triangle is right-angled is verifying whether the Pythagorean theorem
holds true for its sides.

The Pythagorean Theorem Explained

For a triangle with sides a, b, and ¢, where c is the longest side, the triangle is right-angled if:
\[c™2=a"2+Db"2\]

If this equation holds exactly, the triangle is a right triangle.

Identifying the Longest Side

In the given sides:
-16 cm
-48 cm
-50 cm

The longest side is 50 cm, making it the candidate for c.



Calculating and Comparing

Calculate:

-\(507°2 = 2500)
-\(1672 + 4872 = 256 + 2304 = 2560)

Since \( 2500 \neq 2560 \), the Pythagorean theorem does not hold for these sides.

Conclusion: The sides do not satisfy the Pythagorean theorem, so the triangle is not right-angled
based on this calculation.

Verifying the Triangle’s Nature via Other Means

While the Pythagorean theorem is definitive for right-angled triangles, other methods can help verify
the type or confirm the findings.

Using the Converse of the Pythagorean Theorem
As established, \( c~2 \neq a~2 + b"2), so the triangle isn’t right-angled.

Calculating the Largest Angle

Using the Law of Cosines, we can find the measure of the largest angle (opposite the longest side).

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

Where:

-\(a=16\) cm
-\(b=48)\)cm
-\(c=50)\) cm

Plugging in:
\[
\cos C = \frac{16"2 + 4872 - 5072}{2 \times 16 \times 48} = \frac{256 + 2304 - 2500} {2 \times

16 \times 48} = \frac{206} {1536} \approx 0.134
\]

Thus,

\[
C \approx \arccos(0.134) \approx 82.4"\circ



\]

Since the largest angle is approximately 82.4°, which is less than 90°, the triangle is acute (all
angles less than 90°).

Summary of Findings

| Property | Result/Conclusion |

[

| Triangle Inequality | Holds; triangle can exist |

| Pythagorean theorem | Does not hold; not a right triangle |
| Largest angle | Approximately 82.4°; less than 90° |

| Triangle classification | Scalene and acute |

Final verdict: The triangle with sides 16 cm, 48 cm, and 50 cm is not a right-angled triangle. Instead,
it is an acute, scalene triangle.

Features and Key Points

- Triangle Inequality confirms the sides can form a valid triangle.

- Pythagorean theorem is the primary test for right angles; failure indicates the triangle is not right-
angled.

- Law of Cosines helps find angles when sides are known, providing insight into the triangle's nature.
- Side length relationships reveal that the triangle’s largest angle is less than 90°, classifying it as
acute.

Pros and Cons of the Methods Used

Pros:

- The Pythagorean theorem provides a quick and straightforward test for right-angled triangles.
- The Law of Cosines is versatile for any triangle, not just right-angled ones.

- Calculating angles offers a complete understanding of the triangle's shape.

Cons:

- The Pythagorean theorem only applies if the triangle is right-angled; otherwise, it’s inconclusive.
- Law of Cosines calculations can be more complex and prone to rounding errors.

- Relying solely on side lengths without angle measures can sometimes lead to misclassification.



Additional Insights and Related Topics

- Heron’s Formula: Can be used to find the area of the triangle, which is useful in many applications.
- Triangle Classification: Beyond right-angled, triangles can also be classified as acute or obtuse
based on angles.

- Special Triangles: Recognizing patterns in side lengths can help identify equilateral, isosceles, or
right-angled triangles quickly.

Conclusion

In summary, examining the sides of 16 cm, 48 cm, and 50 cm through the lens of geometric
principles reveals that this triangle is neither right-angled nor obtuse. The Pythagorean theorem
does not hold true, and the calculated largest angle (approximately 82.4°) confirms it is an acute
triangle. Such analyses underscore the importance of various mathematical tools—inequalities, the
Pythagorean theorem, and the Law of Cosines—in understanding the properties of triangles.

This comprehensive approach not only addresses the specific question but also equips learners and
enthusiasts with the understanding necessary to analyze any triangle's nature based on side lengths.
Whether for academic pursuits or practical applications, mastering these concepts enhances one’s
geometric reasoning skills and appreciation for the elegance of mathematical relationships in
shapes.

In conclusion, with sides measuring 16 cm, 48 cm, and 50 cm, the triangle is not a right-angled
triangle but an acute and scalene one. This analysis demonstrates the effective application of
fundamental geometric principles to classify and understand triangles accurately.
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