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Determining whether a triangle is a right triangle is a common question in geometry, especially
when given side lengths. In this article, we will explore how to identify if a triangle with sides
labeled as 10 (left side) and 25 (bottom side) is a right triangle. We will discuss the necessary
concepts, methods like the Pythagorean theorem, and provide step-by-step guidance to analyze such

triangles. Whether you're a student studying geometry or someone interested in mathematical
problem-solving, understanding how to determine a right triangle is fundamental.

Understanding Right Triangles

Before we analyze specific side lengths, it’s important to understand what defines a right triangle.

What Is a Right Triangle?

A right triangle is a triangle that contains one angle measuring exactly 90 degrees. The side opposite
this right angle is called the hypotenuse, which is always the longest side of the triangle. The other
two sides are called the legs or catheti.

Key Characteristics of Right Triangles

e One angle measures exactly 90 degrees
e The hypotenuse is longer than either leg

e They obey the Pythagorean theorem: \(a”2 + b”~2 = ¢”"2\), where \(c\) is the hypotenuse

Given Triangle Sides: 10 and 25

In our case, the triangle has two sides labeled: 10 (left side) and 25 (bottom side). To determine if
this triangle is a right triangle, we need to know the length of the third side, or at least understand
how these sides are arranged.



Possible Triangle Configurations

- The 10 and 25 sides could be the legs of the triangle, with the hypotenuse unknown.
- Alternatively, one of these sides could be the hypotenuse, with the other as a leg.

Since the question only provides two sides, we need to analyze the possible scenarios and determine
whether a right triangle exists with these side lengths.

Applying the Pythagorean Theorem

The Pythagorean theorem is the primary method used to check if a triangle with given side lengths
is a right triangle.

Scenario 1: Both sides are legs of the triangle

If the sides labeled 10 and 25 are the legs, then the hypotenuse \(c\) can be found using the
Pythagorean theorem:

c™2=10"2+ 25"2\]
c”™2 =100+ 625\]
c™2=725\]

c = \sqrt{725} \approx 26.925\]

\
\
\
\

Since the hypotenuse must be longer than both legs, this is consistent. The question becomes: does
this hypotenuse length make sense?

Conclusion:
Yes, if these are legs, then the hypotenuse is approximately 26.925, and the triangle can be a right
triangle.

Scenario 2: One side is the hypotenuse
Suppose the side labeled 25 is the hypotenuse, and the other side (10) is a leg.

Then, the other leg \(b\) can be found:

\[b"2=c"2-a"2\]

\[b?2 =2572-10"21\]

\[ b2 =625-100\]

\[ b2 =5251]

\[ b = \sqrt{525} \approx 22.9\]

Since \(b \approx 22.9\), which is less than 25, this scenario is valid. The side lengths would be
approximately 10, 22.9, and 25, forming a right triangle.

Conclusion:
Yes, if 25 is the hypotenuse and 10 is a leg, then the triangle is a right triangle with the third side



approximately 22.9.

Verifying the Triangle's Validity

To ensure a triangle exists with these side lengths, the triangle inequality must hold:
- The sum of any two sides must be greater than the third side.

For the sides 10, 25, and approximately 22.9:

¢ 10+ 22.9~32.9>25[]
¢ 10+ 25=35>22.9]

©229+25=479>10[

All conditions are satisfied, confirming the sides can form a triangle.

Summary and Final Conclusion

Based on the analyses, it is clear that the given sides labeled 10 and 25 can form a right triangle
under certain arrangements:

- If these two sides are the legs, the hypotenuse is approximately 26.925, and the Pythagorean
theorem confirms the right angle.

- If 25 is the hypotenuse and 10 is a leg, the third side would be approximately 22.9, again satisfying
the conditions for a right triangle.

Therefore, yes, the triangle with sides labeled 10 and 25 can be a right triangle, depending on the
length of the third side and how the sides are arranged.

Practical Tips for Identifying Right Triangles

e Always check the side lengths against the Pythagorean theorem
e Remember that the hypotenuse is always the longest side in a right triangle
e Use the triangle inequality theorem to verify if a set of sides can form a triangle

e Visualize the triangle or sketch it to better understand side arrangements



Conclusion

Determining whether a triangle is a right triangle involves understanding the relationship between
its sides. In the case of a triangle with sides labeled 10 and 25, the key is to identify the third side
and apply the Pythagorean theorem accordingly. With proper calculations, we find that such a
triangle can indeed be right-angled, making it an interesting example of how side lengths influence
triangle classification. Whether you're solving geometry problems or exploring mathematical
concepts, mastering these techniques will help you confidently analyze triangles and their
properties.

Frequently Asked Questions

How can I determine if a triangle with sides labeled 10 and 25
on two sides is a right triangle?

You can use the Pythagorean theorem: if the square of the hypotenuse equals the sum of the squares
of the other two sides, then it's a right triangle. Since only two sides are labeled, you'll need to
identify the hypotenuse and check if 102 + 252 equals the square of the third side.

Given a triangle with a side of 10 on the left and 25 on the
bottom, what additional information is needed to confirm if
it's a right triangle?

You need the length of the hypotenuse or the third side to apply the Pythagorean theorem.
Alternatively, knowing the angles or whether the triangle has a 90-degree angle would help confirm
if it's a right triangle.

Is it possible for a triangle with sides 10 and 25 to be a right
triangle without knowing the third side?

No, because without the third side's length, we can't verify if the Pythagorean theorem holds. The
third side must satisfy certain conditions for the triangle to be right-angled.

What is the maximum length the third side can have in a
triangle with sides 10 and 25?

According to the triangle inequality theorem, the third side must be less than the sum of the other
two sides (35) and greater than their difference (15). So, it can be between 15 and 35.

If the third side of the triangle measures 28, is this a right



triangle?

Let's check using the Pythagorean theorem: 102 + 252 = 100 + 625 = 725. The hypotenuse squared
is 282 = 784. Since 725 # 784, this is not a right triangle.

Can the triangle with sides 10, 25, and a third side of 30 be
right-angled?

Calculate: 102 + 252 = 100 + 625 = 725; 302 = 900. Since 725 # 900, the triangle is not right-
angled.

What steps should I follow to verify if a triangle with sides 10,
25, and an unknown side is right-angled?

First, identify the longest side as the potential hypotenuse. Then, apply the Pythagorean theorem:
check if (longest side)? equals the sum of the squares of the other two sides. If it does, the triangle is
right-angled.

If the triangle with sides 10 and 25 is a right triangle, what is
the length of the hypotenuse?

Assuming sides 10 and 25 are the legs, then the hypotenuse c is given by ¢ = 102 + 252 = 100 + 625
= 725. So, ¢ = V725 = 26.92.

Why is it important to know all side lengths when determining
if a triangle is right-angled?

Because the Pythagorean theorem requires knowledge of all three sides to verify if the triangle
satisfies the condition c? = a2 + b2. Without the third side, you can't definitively confirm if the
triangle is right-angled.

Additional Resources
Right Triangle: An In-Depth Analysis of Determining the Right-Angled Nature of a Triangle

When examining geometric figures, especially triangles, one of the most fundamental questions is
whether the triangle in question is a right triangle. This inquiry is not just academic; it has practical
applications across fields such as architecture, engineering, navigation, and even computer
graphics. In this article, we will explore the question: "Is this triangle a right triangle?" by analyzing
a specific example where the triangle has a left side labeled 10 units and a bottom side labeled 25
units. We will dissect the problem thoroughly, explaining the underlying concepts, methods of
verification, and the significance of identifying right triangles.



Understanding the Triangle's Dimensions and
Configuration

Before delving into whether the triangle is right-angled, it is essential to clearly understand its
dimensions and the given labels.

Interpreting the Labels

- Left Side Labeled 10: This indicates that one side of the triangle, extending from the vertex at the
top (or a designated point) to the left vertex, measures 10 units.

- Bottom Side Labeled 25: This indicates that the side along the bottom, from the left vertex to the
right vertex, measures 25 units.

However, to assess whether the triangle is right-angled, we need to clarify the placement and nature
of these sides:

- Are these sides adjacent to each other, forming a corner?
- Is the triangle oriented with the 25-unit side as the base?

- What is the length of the hypotenuse, or do we need to find it?

Since the problem statement indicates only two sides (left and bottom) with their lengths, it suggests
a triangle with these sides known, and possibly a third side unknown.

Fundamental Concepts for Identifying a Right Triangle

To determine whether a triangle is a right triangle, we typically rely on the Pythagorean Theorem,
which states:

> In a right-angled triangle, the square of the length of the hypotenuse (the side opposite the right
angle) equals the sum of the squares of the lengths of the other two sides.

Mathematically:
\[c"2=a"2+Db"2\]
where:

-\( ¢ \) = length of the hypotenuse
-\(a, b\) = lengths of the other two sides

Key points:



- The hypotenuse is always the longest side.
- If the Pythagorean theorem holds true for the given sides, the triangle is right-angled.
- If not, the triangle is either acute or obtuse.

Applying the Pythagorean Theorem to Our Triangle

Given the sides labeled 10 and 25, the first step is to identify which sides could be the legs (the sides
forming the right angle) and which could be the hypotenuse.

Assumption 1: The side labeled 25 units is the base, and the side labeled 10 units is one leg.
Possible configurations:

1. Hypotenuse is the side labeled 25 units

2. Hypotenuse is a third, unknown side (possibly longer than 25)

Since only two sides are given, and the third is unknown, let's explore the most straightforward
scenario: the side of length 25 units is the hypotenuse.

Calculating the Third Side (if needed)

Suppose the triangle has:

- One side of 10 units (say, the left side)
- The other side of 25 units (bottom side)
- The third side (unknown, call it \( c \))

If the triangle is right-angled, then the hypotenuse is the longest side, which is 25. The other two
sides (10 and \( ¢ \)) are the legs.

Using Pythagoras:

\[

c"2+ 1072 =25"2

\]

\[

c”2 + 100 =625

\]

\[

c”2 =625-100 =525
\]

\[



¢ = \sqrt{525} \approx 22.9
\]

This indicates that if the side of length approximately 22.9 units exists, then the triangle could be
right-angled with sides 10, approximately 22.9, and 25, with 25 as the hypotenuse.

But since this third side is not provided, the question remains: Is the triangle with just sides 10 and
25 right-angled?

Verifying the Triangle's Right-Angled Nature Using the
Given Sides

Without the third side, the problem reduces to understanding if a triangle with the given sides can
be right-angled.

Key observations:

- The only two sides provided are 10 and 25.
- To form a triangle, the third side must satisfy the triangle inequality:

\[
la-b|<c<a+b
\]

where \(a =10\),\(b=25\), and \( c ) is the third side.

- For the sides to form a right triangle, the square of the longest side should be equal to the sum of
the squares of the other two sides.

Scenario 1: The 25-unit side is the hypotenuse
- The other side (the second leg) must then satisfy:

\[

c™2+ 1072 =25"2
\]

\[

c™2 4+ 100 = 625
\]

\[

c"~2 =525

\]

\[

¢ \approx 22.9

\]



Since \( ¢ \approx 22.9) is less than 25, this is consistent with the hypotenuse being 25 units, and
the triangle being right-angled with sides approximately 10, 22.9, and 25.

Scenario 2: The 10-unit side is the hypotenuse

- Impossible because 10 is less than 25, so 10 cannot be the hypotenuse.
Conclusion:

- The side of length 25 units is likely the hypotenuse.

- The third side is approximately 22.9 units.

- Therefore, if the triangle's sides are approximately 10, 22.9, and 25, then the triangle is a right
triangle with the hypotenuse of 25 units.

Additional Considerations and Practical Applications

Understanding whether a triangle is right-angled is vital in various real-world applications:
1. Construction and Engineering

- Accurate right angles are fundamental for framing, roof trusses, and structural integrity.

- Knowing the lengths of sides allows engineers to verify right angles using the Pythagorean
theorem.

2. Navigation and Surveying

- Distance calculations often involve right triangles, especially when traversing terrain or plotting
courses.

3. Computer Graphics and Design

- Right triangles are foundational in rendering, shading, and modeling.

4. Trigonometry and Calculus

- Many calculations rely on the properties of right triangles, such as sine, cosine, and tangent ratios.

In our case, if the given sides correspond to actual measurements in a real-world setting, verifying
the right-angled nature can be achieved through geometric calculations, as demonstrated.

Summary and Final Verdict



- With sides labeled 10 and 25 units, and assuming the side of length 25 units is the hypotenuse, the
third side should measure approximately 22.9 units for the triangle to be right-angled.

- Since the problem only provides two sides, and no explicit information about the third side, the
best we can do is verify the right-angle condition based on the available data.

- If the third side exists with the length calculated (around 22.9 units), then yes, the triangle is a
right triangle.

- Otherwise, if the third side does not satisfy the Pythagorean theorem, the triangle is not right-
angled.

Final Thoughts:

Determining whether a triangle is right-angled hinges on precise measurements and the application
of the Pythagorean theorem. In practical scenarios, measurements may involve some margin of
error, and triangulation techniques or tools like a protractor or a digital measuring device can aid in
verification.

In conclusion, based on the given labels, the most reasonable interpretation is that the triangle with
sides 10 and approximately 22.9 (derived from the Pythagorean relation) and hypotenuse 25 units is
indeed a right triangle. This understanding underscores the importance of side lengths and their
relationships in geometric analysis and real-world applications.
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