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Introduction
Understanding whether a triangle contains a right angle is fundamental in
geometry, as it influences the classification, properties, and calculations
related to the triangle. Given three side lengths—4 meters, 5 meters, and 7
meters—it is natural to question whether this triangle is a right triangle.
To determine this, one must employ methods rooted in the Pythagorean theorem
and triangle inequality principles. This article explores the process of
analyzing these side lengths to conclude whether the triangle contains a
right angle.

Basics of Triangle Properties

Triangle Inequality Theorem
The triangle inequality theorem states that, for any triangle with sides a,
b, and c:
- The sum of the lengths of any two sides must be greater than the length of
the remaining side.
- Mathematically:
1. a + b > c
2. a + c > b
3. b + c > a

Applying this to our sides:
- 4 + 5 = 9 > 7 ✅
- 4 + 7 = 11 > 5 ✅
- 5 + 7 = 12 > 4 ✅

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

Identifying the Largest Side
For determining if the triangle is right-angled, the Pythagorean theorem
applies primarily to right triangles. The theorem states:



- In a right triangle, the square of the hypotenuse (the longest side) equals
the sum of the squares of the other two sides.

In our case:
- The longest side is 7 meters.

Testing for a Right Triangle Using the
Pythagorean Theorem

Applying the Pythagorean Test
The Pythagorean theorem states:
- c² = a² + b², where c is the hypotenuse.

Given sides:
- c = 7 meters
- a = 4 meters
- b = 5 meters

Calculate:
- c² = 7² = 49
- a² + b² = 4² + 5² = 16 + 25 = 41

Compare:
- c² = 49
- a² + b² = 41

Since c² ≠ a² + b², the triangle does not satisfy the Pythagorean condition
for a right triangle.

Conclusion from the Pythagorean Test
Because the sum of the squares of the two shorter sides (41) does not equal
the square of the longest side (49), the triangle with sides 4 m, 5 m, and 7
m is not a right triangle.

Further Verification and Geometric Insights

Using the Law of Cosines
The Law of Cosines provides a more general approach to determine the measure
of angles in any triangle:
- For any sides a, b, and c, with the angle opposite side c being γ:

c² = a² + b² - 2ab cos(γ)



Rearranged to find cos(γ):

cos(γ) = (a² + b² - c²) / (2ab)

Applying this to our triangle:
- a = 4, b = 5, c = 7

Calculate numerator:
- a² + b² - c² = 16 + 25 - 49 = -8

Calculate denominator:
- 2ab = 2 4 5 = 40

Therefore:
- cos(γ) = -8 / 40 = -0.2

Find γ:
- γ = arccos(-0.2) ≈ 101.54 degrees

Since the angle γ is approximately 101.54°, it exceeds 90°, indicating that
the angle opposite the side of length 7 meters is obtuse.

Similarly, we can check the other angles:
- For the angle opposite side a (4 meters):

cos(α) = (b² + c² - a²) / (2bc) = (25 + 49 - 16) / (2 5 7) = (58) / (70) ≈
0.8286

α ≈ arccos(0.8286) ≈ 34.1°

- For the angle opposite side b (5 meters):

cos(β) = (a² + c² - b²) / (2ac) = (16 + 49 - 25) / (2 4 7) = (40) / (56) ≈
0.7143

β ≈ arccos(0.7143) ≈ 44.4°

These calculations confirm:
- The triangle has one obtuse angle (~101.54°),
- Two acute angles (~34.1° and 44.4°),
- And no right angles (which would be exactly 90°).

Summary of Findings

The side lengths satisfy the triangle inequality theorem, so the sides
can form a triangle.

The Pythagorean theorem confirms that the side lengths do not form a
right triangle.



The Law of Cosines shows that the largest angle is approximately
101.54°, which is obtuse.

Therefore, the triangle with sides 4 meters, 5 meters, and 7 meters is
not a right-angled triangle.

Implications and Additional Considerations

Classification of the Triangle
Based on side lengths:
- Since all sides are unequal (4, 5, and 7 meters), it is a scalene
triangle—no two sides are equal.
- The presence of an obtuse angle (greater than 90°) classifies it as an
obtuse triangle.

Real-World Applications
Understanding the nature of such triangles is essential in various fields:
- Construction and engineering
- Navigation and surveying
- Computer graphics and design

Knowing whether a triangle is right-angled affects calculations related to
area, diagonal distances, and structural stability.

Conclusion
In summary, the triangle with sides measuring 4 meters, 5 meters, and 7
meters is not a right triangle. The calculations demonstrate that none of the
internal angles measure exactly 90°, with the largest angle being
approximately 101.54°, making the triangle an obtuse triangle. Recognizing
the properties of such triangles is vital in both theoretical mathematics and
practical applications, providing insight into their geometric structure and
characteristics.

Frequently Asked Questions

How can I determine if the triangle with sides 4 m,
5 m, and 7 m has a right angle?
You can use the Pythagorean theorem by checking if the square of the longest



side (7 m) equals the sum of the squares of the other two sides: 4² + 5² = 16
+ 25 = 41, which does not equal 7² (49). Therefore, it is not a right
triangle.

Is the triangle with sides 4 meters, 5 meters, and 7
meters a right triangle?
No, because the Pythagorean theorem does not hold for these sides; 4² + 5² ≠
7², so it is not a right-angled triangle.

What type of triangle is formed by sides 4 m, 5 m,
and 7 m?
Since all sides are different and it doesn't satisfy the Pythagorean theorem,
it is a scalene triangle.

Can the triangle with sides 4, 5, and 7 meters be a
right triangle based on its side lengths?
No, because the side lengths do not satisfy the Pythagorean theorem, so it is
not a right triangle.

What is the process to check for a right angle in a
triangle with given side lengths?
Identify the longest side and verify if the square of that side equals the
sum of the squares of the other two sides using the Pythagorean theorem.

Are triangles with side lengths 4, 5, and 7 meters
obtuse, acute, or right?
Since it is not a right triangle and the longest side squared (49) is greater
than the sum of the squares of the other sides (41), it is an obtuse
triangle.

What is the significance of the Pythagorean theorem
in determining if a triangle is right-angled?
The Pythagorean theorem states that in a right triangle, the square of the
hypotenuse equals the sum of the squares of the other two sides. If this
condition holds, the triangle has a right angle.

Could the triangle with sides 4 m, 5 m, and 7 m have
a right angle at any vertex?
No, because the side lengths do not satisfy the Pythagorean theorem, so no



right angle exists in this triangle.

How does the triangle inequality theorem apply to
sides of lengths 4 m, 5 m, and 7 m?
The triangle inequality theorem states that the sum of any two sides must be
greater than the third. Here, 4 + 5 = 9 > 7, 4 + 7 = 11 > 5, and 5 + 7 = 12 >
4, so a triangle can be formed with these sides.

Additional Resources
A Triangle Has Sides With Lengths Of 4 Meters, 5 Meters, And 7 Meters. Is It
A Right Angle?

Understanding whether a triangle contains a right angle based on its side
lengths is a fundamental question in geometry. When given specific side
measurements—such as 4 meters, 5 meters, and 7 meters—one might wonder
whether the triangle formed by these sides includes a 90-degree angle. This
inquiry involves applying the Pythagorean theorem and understanding the
properties of triangles to determine if the triangle is right-angled, obtuse,
or acute. In this article, we will explore the characteristics of this
specific triangle, analyze whether it contains a right angle, and discuss the
broader implications of such determinations.

---

Overview of Triangle Types Based on Side
Lengths and Angles

Before diving into the specifics of the 4, 5, and 7-meter sides, it’s
important to understand the general classification of triangles based on
their sides and angles.

By Sides
- Equilateral Triangle: All three sides are equal (e.g., 4m, 4m, 4m).
- Isosceles Triangle: Two sides are equal (e.g., 5m, 5m, 7m).
- Scalene Triangle: All sides are of different lengths (e.g., 4m, 5m, 7m).

By Angles
- Right Triangle: Contains one 90-degree angle.
- Obtuse Triangle: Contains one angle greater than 90 degrees.
- Acute Triangle: All angles are less than 90 degrees.



Determining whether a triangle with sides 4m, 5m, and 7m is right-angled
involves checking if the Pythagorean theorem holds for any combination of
these sides.

---

Applying the Pythagorean Theorem to the
Triangle

The Pythagorean theorem states that in a right-angled triangle, the square of
the hypotenuse (the longest side) equals the sum of the squares of the other
two sides. Mathematically:

\[ c^2 = a^2 + b^2 \]

where \( c \) is the hypotenuse.

Given the sides 4m, 5m, and 7m, the longest side is 7m. To check if the
triangle includes a right angle, we compare:

\[ 7^2 = 4^2 + 5^2 \]

Calculations:

- \( 7^2 = 49 \)
- \( 4^2 + 5^2 = 16 + 25 = 41 \)

Since 49 ≠ 41, the Pythagorean theorem does not hold for the largest side as
the hypotenuse. Therefore, the triangle is not a right triangle.

---

Determining if the Triangle is Obtuse or Acute

Since the triangle is not right-angled, the next step is to determine if it
is obtuse or acute. For this, we compare the square of the longest side to
the sum of the squares of the other two sides:

- If \( c^2 > a^2 + b^2 \): The triangle is obtuse.
- If \( c^2 < a^2 + b^2 \): The triangle is acute.
- If \( c^2 = a^2 + b^2 \): The triangle is right-angled (which we've already
established it is not).

Applying this to our sides:

\[ 7^2 = 49 \]



\[ 4^2 + 5^2 = 16 + 25 = 41 \]

Since:

\[ 49 > 41 \]

The inequality indicates that the triangle is obtuse. Therefore, the triangle
with sides 4 meters, 5 meters, and 7 meters contains an obtuse angle,
specifically the angle opposite the longest side (7 meters).

---

Geometric Features and Properties of the
Triangle

Understanding the nature of this triangle provides insight into its geometric
features.

Features
- Type: Scalene and obtuse.
- Angles: One angle greater than 90°, two angles less than 90°.
- Area: Can be calculated using Heron's formula, which is applicable for all
triangles given side lengths.

Calculating the Area with Heron's Formula
Heron's formula states:

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

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

\[ s = \frac{a + b + c}{2} \]

Calculations:

- \( a = 4 \), \( b = 5 \), \( c = 7 \)
- \( s = \frac{4 + 5 + 7}{2} = \frac{16}{2} = 8 \)

Now,

\[ \text{Area} = \sqrt{8(8 - 4)(8 - 5)(8 - 7)} = \sqrt{8 \times 4 \times 3
\times 1} = \sqrt{8 \times 4 \times 3} \]

\[ = \sqrt{8 \times 12} = \sqrt{96} \approx 9.80 \text{ square meters} \]



Features:

- The triangle has an area of approximately 9.80 m².
- The obtuse angle affects the shape, making it "flattened" at the obtuse
vertex.

---

Implications of the Triangle's Properties

Knowing that this triangle is scalene and obtuse has several implications,
both theoretical and practical.

Practical Applications
- Construction and Engineering: Understanding the angle measures helps in
designing structures where such a triangle might be relevant. For example, in
truss design or roof framing, knowing whether a component involves an obtuse
angle impacts the choice of materials and joints.
- Navigation and Mapping: Triangles are fundamental in triangulation methods
for positioning. Recognizing the properties of triangles with specific side
lengths can aid in calculations involving land surveying.

Theoretical Significance
- Educational Tool: This example demonstrates the importance of the
Pythagorean theorem and how to determine the nature of a triangle based
solely on side lengths.
- Mathematical Curiosity: It exemplifies how not all triangles with large
sides are right-angled, and highlights the importance of inequalities in
geometry.

---

Limitations and Clarifications

While the analysis confirms that the triangle with sides 4m, 5m, and 7m is
not right-angled and is obtuse, it’s vital to recognize some limitations and
clarify common misconceptions.

- Assumption of Triangle Validity: The triangle inequality theorem states
that the sum of any two sides must be greater than the third. For our sides:

- 4 + 5 = 9 > 7 → Valid
- 4 + 7 = 11 > 5 → Valid



- 5 + 7 = 12 > 4 → Valid

Since all are satisfied, the sides form a valid triangle.

- Potential for Misinterpretation: Merely knowing side lengths doesn’t
specify the angles without calculation. The Pythagorean check is essential to
determine if it’s right-angled.

- Accuracy of Calculations: All calculations are straightforward but should
be checked for clerical errors, especially when used for precise engineering
applications.

---

Conclusion

In summary, the triangle with side lengths of 4 meters, 5 meters, and 7
meters is not a right triangle. The application of the Pythagorean theorem
reveals that the sides do not satisfy the condition for a right angle, and
further analysis indicates that the triangle is obtuse, with the angle
opposite the longest side (7 meters) being greater than 90 degrees. Its
classification as a scalene and obtuse triangle offers insights into its
geometric properties, area, and potential uses in practical contexts.
Recognizing the nature of such triangles is fundamental in fields ranging
from pure mathematics to engineering and architecture. Understanding these
properties enables better design, analysis, and problem-solving involving
triangles, making the study of side lengths and angles an essential component
of geometric literacy.
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