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Determining whether a given set of side lengths constitutes a right triangle is a common
problem in geometry. In this case, with side lengths of 15 meters, 36 meters, and 39
meters, the question arises: is this a right triangle? To answer this, we need to analyze the
relationship between these lengths, apply the Pythagorean theorem, and understand the
properties that define right triangles. This article explores the process of verifying whether
the side lengths 15m, 36m, and 39m form a right triangle, the principles involved, and
related concepts to deepen your understanding of triangle classification.

Understanding the Basics: What Is a Right
Triangle?
Before examining the specific side lengths, it’s essential to understand what constitutes a
right triangle.

Definition of a Right Triangle
A right triangle is a triangle that has one angle measuring exactly 90 degrees. The side
opposite this right angle is called the hypotenuse, which is always the longest side in the
triangle. The other two sides are referred to as the legs.

Properties of Right Triangles
- The Pythagorean theorem applies: the square of the hypotenuse equals the sum of the
squares of the other two sides.
- The sides satisfy the relation \( c^2 = a^2 + b^2 \), where \( c \) is the hypotenuse.
- The angles are one right angle (90°) and two acute angles less than 90°.

Applying the Pythagorean Theorem to the Given
Sides
To determine whether the sides 15m, 36m, and 39m form a right triangle, we must verify if
the Pythagorean theorem holds true for any permutation of these sides.

Step 1: Identify the Longest Side as Potential
Hypotenuse
Since a right triangle’s hypotenuse is the longest side, we compare the three lengths:
- 15m
- 36m
- 39m



The longest side is 39m, so we test whether:
\[ 39^2 = 15^2 + 36^2 \]

Step 2: Calculate the Squares of the Sides
- \( 15^2 = 225 \)
- \( 36^2 = 1296 \)
- \( 39^2 = 1521 \)

Step 3: Test the Pythagorean Condition
Calculate \( 15^2 + 36^2 \):
\[ 225 + 1296 = 1521 \]

Compare this sum to \( 39^2 \):
\[ 1521 \stackrel{?}{=} 1521 \]

Since both sides are equal, the Pythagorean theorem holds true for these side lengths.

Conclusion: Is 15m 36m 39m a Right Triangle?
Based on the calculations, the side lengths 15m, 36m, and 39m satisfy the Pythagorean
theorem. Therefore, they form a right triangle, with the hypotenuse being 39 meters, and
the other two sides being 15 meters and 36 meters.

Additional Insights on Triangle Classification
While the primary focus is on whether these sides form a right triangle, it’s helpful to review
how triangles are classified based on side lengths.

Types of Triangles Based on Sides

Equilateral Triangle: All three sides are equal.

Isosceles Triangle: Two sides are equal.

Scalene Triangle: All sides are of different lengths.

In this case, since 15m, 36m, and 39m are all different, the triangle is scalene.



Types of Triangles Based on Angles

Acute Triangle: All angles are less than 90°.

Right Triangle: One angle is exactly 90°.

Obtuse Triangle: One angle is greater than 90°.

Given the side lengths satisfy the Pythagorean theorem, the triangle is a right triangle with
one 90° angle.

Practical Applications and Real-World Relevance
Knowing whether certain side lengths form a right triangle has practical implications in
various fields.

Construction and Engineering
- Ensuring structures are correctly aligned and squared.
- Calculating slopes and angles for ramps and roofs.

Navigation and Surveying
- Determining distances and angles in land measurement.
- Using right triangles to simplify complex calculations.

Design and Art
- Creating geometrically accurate patterns and structures.

Other Methods to Verify Right Triangles
While the Pythagorean theorem is the most direct method, there are additional ways to
confirm whether a set of sides forms a right triangle.

Using the Converse of the Pythagorean Theorem
If the sum of the squares of two sides equals the square of the third side, then the triangle
is right-angled. This is exactly what we've applied above.



Calculating the Triangle’s Angles
Using trigonometry, such as the cosine rule or sine rule, to find the angles and confirm if
one angle is exactly 90°.

Example: Calculating the Angles
Using the Law of Cosines:
\[ c^2 = a^2 + b^2 - 2ab \cos C \]

Rearranged to find \(\cos C\):
\[ \cos C = \frac{a^2 + b^2 - c^2}{2ab} \]

Applying this to sides 15m, 36m, and 39m, with \( c = 39m \):
\[ \cos C = \frac{15^2 + 36^2 - 39^2}{2 \times 15 \times 36} = \frac{225 + 1296 -
1521}{2 \times 15 \times 36} = \frac{0}{1080} = 0 \]

Since \(\cos C = 0\), angle \( C = 90^\circ \), confirming the right angle.

Summary and Final Thoughts
The side lengths of 15 meters, 36 meters, and 39 meters indeed form a right triangle, as
confirmed by the Pythagorean theorem and trigonometric calculations. This example
illustrates the importance of understanding fundamental geometric principles to analyze
real-world problems effectively.

Knowing how to verify right triangles helps in various practical tasks, from construction to
navigation. Remember, always identify the longest side as a potential hypotenuse and
verify whether the Pythagorean relation holds. If it does, you’re dealing with a right triangle.
If not, the triangle is either acute or obtuse, depending on the side lengths.

In conclusion, the set of sides 15m, 36m, and 39m qualifies as a right triangle, making it a
valuable example of applying theoretical concepts to practical and mathematical scenarios.

Frequently Asked Questions

How can I determine if a triangle with sides 15m, 36m,
and 39m is a right triangle?
You can check if the Pythagorean theorem holds: if 15² + 36² = 39², then it's a right
triangle. In this case, 15² + 36² = 225 + 1296 = 1521, and 39² = 1521, so yes, it's a right
triangle.

Are the sides 15m, 36m, and 39m forming a



Pythagorean triplet?
Yes, because 15² + 36² equals 39², confirming that these sides form a Pythagorean triplet
and a right triangle.

What is the hypotenuse in a triangle with sides 15m,
36m, and 39m?
The hypotenuse is 39 meters, as it is the longest side and satisfies the Pythagorean
theorem indicating a right triangle.

Can I use the Pythagorean theorem to verify if the
triangle with sides 15m, 36m, and 39m is right-angled?
Yes, by checking if 15² + 36² equals 39², which it does, confirming the triangle is right-
angled.

Is the triangle with sides 15m, 36m, and 39m scalene or
isosceles?
Since all sides are of different lengths, the triangle is scalene, and because it satisfies the
Pythagorean theorem, it's a right scalene triangle.

What are the properties of a right triangle with sides
15m, 36m, and 39m?
It has a hypotenuse of 39m, the other sides are 15m and 36m, and it satisfies the
Pythagorean theorem, making it a right triangle.

How does the triangle with sides 15m, 36m, and 39m
compare to other right triangles?
It's a right triangle with specific side lengths forming a Pythagorean triplet, similar to well-
known triplets like 3-4-5 scaled up, but with different values.

Can the triangle with sides 15m, 36m, and 39m be used
in practical applications requiring right angles?
Yes, since it's a right triangle, it can be used in construction, design, and engineering
applications where precise right angles are needed, provided the measurements are
accurate.

Additional Resources
Understanding the 15m, 36m, and 39m Right Triangle: A Comprehensive Analysis



When exploring the fascinating world of right triangles, the combination of side lengths
plays a crucial role in understanding their properties, applications, and underlying
mathematics. Among the myriad of potential side-length combinations, the set of lengths
15 meters, 36 meters, and 39 meters stands out as an intriguing case for geometric
analysis. This review delves deeply into whether this set of lengths forms a right triangle,
the properties of such a triangle if it exists, and the broader implications in mathematics
and real-world applications.

---

Fundamentals of Right Triangles

Before analyzing the specific lengths, it’s essential to revisit the core principles that define
right triangles.

What Is a Right Triangle?

A right triangle is a type of triangle that contains exactly one right angle (90 degrees). The
sides that form this right angle are called the legs, and the side opposite the right angle is
called the hypotenuse.

Key properties:
- The Pythagorean theorem relates the lengths of the sides:
\[ a^2 + b^2 = c^2 \]
where \(a\) and \(b\) are the legs, and \(c\) is the hypotenuse.
- The hypotenuse is always the longest side in a right triangle.

The Pythagorean Theorem

Given the lengths of two sides, the theorem allows us to determine if the third side makes
the triangle right-angled:

- If \(a^2 + b^2 = c^2\), then the triangle is a right triangle.
- If not, the triangle is either acute (all angles less than 90°) or obtuse (one angle greater
than 90°).

---

Evaluating the Lengths: 15m, 36m, and 39m

The primary question is: Do the lengths 15 meters, 36 meters, and 39 meters form a right
triangle?



Step 1: Identify the Longest Side

Since in a right triangle, the hypotenuse is the longest side, compare the three lengths:

- 15 meters
- 36 meters
- 39 meters

Here, 39 meters is clearly the longest side, making it a candidate for the hypotenuse.

Step 2: Apply the Pythagorean Theorem

Check whether:

\[
(15)^2 + (36)^2 = (39)^2
\]

Calculate each term:

- \(15^2 = 225\)
- \(36^2 = 1296\)
- \(39^2 = 1521\)

Sum of the squares of the legs:

\[
225 + 1296 = 1521
\]

Compare this sum to the square of the hypotenuse:

\[
1521 \text{ (sum)} = 1521 \text{ (hypotenuse squared)}
\]

Since both sides are equal:

\[
15^2 + 36^2 = 39^2
\]

Conclusion: The lengths 15 meters, 36 meters, and 39 meters satisfy the Pythagorean
theorem and thus form a right triangle.

---



Confirming the Triangle's Validity

Beyond the Pythagorean check, it’s crucial to confirm that these lengths can physically
form a triangle.

Triangle Inequality Theorem

For any three sides \(a, b, c\) to form a triangle, they must satisfy:

- \(a + b > c\)
- \(a + c > b\)
- \(b + c > a\)

Check each:

1. \(15 + 36 = 51 > 39\) ✓
2. \(15 + 39 = 54 > 36\) ✓
3. \(36 + 39 = 75 > 15\) ✓

All conditions are satisfied, confirming that a triangle with these side lengths can exist
physically.

---

Properties of the 15m, 36m, 39m Triangle

Having established that the lengths form a right triangle, it’s valuable to explore its
geometric properties in detail.

Type of Triangle

- Right-angled triangle with hypotenuse 39 meters.
- Scalene: all sides are of different lengths.
- Pythagorean triple: it is a primitive Pythagorean triple scaled by a factor.

Scaling and Primitive Triples

The set \((15, 36, 39)\) can be viewed as a scaled version of the primitive Pythagorean
triple \((3, 4, 5)\):

- Dividing each length by 3:



\[
\frac{15}{3} = 5, \quad \frac{36}{3} = 12, \quad \frac{39}{3} = 13
\]

The triplet \((5, 12, 13)\) is a well-known primitive Pythagorean triple.

Implication:

- The triangle with sides \((15, 36, 39)\) is similar to a \((5, 12, 13)\) triangle scaled by a
factor of 3.
- This scaling factor (3 in this case) affects the area, perimeter, and other properties
proportionally.

Perimeter and Area

Perimeter:

\[
P = 15 + 36 + 39 = 90 \text{ meters}
\]

Area:

Using the legs as the perpendicular sides:

\[
A = \frac{1}{2} \times 15 \times 36 = \frac{1}{2} \times 540 = 270 \text{ square
meters}
\]

Note: The area can also be computed using Heron's formula if needed, but since the legs
are known, the straightforward calculation suffices.

Angles of the Triangle

Using trigonometry, we can determine the angles other than the right angle.

- Angle opposite side 15m (let’s call it \(\theta\)):

\[
\sin \theta = \frac{\text{opposite side}}{\text{hypotenuse}} = \frac{15}{39} \approx
0.3846
\]

\[
\theta = \arcsin(0.3846) \approx 22.6^\circ
\]



- Angle opposite side 36m (let's call it \(\phi\)):

\[
\sin \phi = \frac{36}{39} \approx 0.9231
\]

\[
\phi = \arcsin(0.9231) \approx 67.4^\circ
\]

- Verification:

\[
\theta + \phi + 90^\circ \approx 22.6^\circ + 67.4^\circ + 90^\circ = 180^\circ
\]

This confirms the internal angles are consistent with triangle properties.

---

Applications and Practical Considerations

Understanding whether the lengths 15m, 36m, and 39m form a right triangle isn't just a
theoretical exercise; it has real-world implications.

Construction and Engineering

- Building Design: Knowing the precise right angle allows for accurate construction of
structures, especially in framing and tiling.
- Surveying: These lengths can be used to verify right angles in the field, leveraging the
Pythagorean theorem as a practical tool.
- Triangulation: In navigation and mapping, right triangles facilitate distance
measurements.

Mathematical Education

- Demonstrating the Pythagorean theorem with scaled triples like \((15, 36, 39)\) helps
students understand the concept of similar triangles and scaling effects.
- The set exemplifies how multiples of primitive Pythagorean triples generate larger right
triangles.

Design and Art



- Geometric designs often incorporate right triangles with specific ratios for aesthetic or
structural reasons.

Broader Mathematical Context

Beyond the immediate geometric properties, the set of sides connects to broader
mathematical themes.

Number Theory and Pythagorean Triples

- The triplet \((15, 36, 39)\) is a multiple of the primitive triple \((5, 12, 13)\).
- Such triples are fundamental in number theory, illustrating the generation of Pythagorean
triples through scaling.

Rational and Irrational Lengths

- All sides are rational numbers, leading to rational sine and cosine values for the angles.
- The ratios are exact, which is advantageous in precise calculations.

Geometric Similarity

- The triangle is similar to the \((5, 12, 13)\) triangle, allowing for scale-invariant analysis.
- Such similarities aid in solving problems involving proportional reasoning.

---

Conclusion: Is 15m, 36m, 39m the Right Triangle?

Based on the thorough analysis:

- The lengths satisfy the Pythagorean theorem: \(15^2 + 36^2 = 39^2\).
- The
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