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Understanding the fundamentals of right triangles is crucial in geometry, especially when dealing with
the Pythagorean theorem. In this article, we will explore how to accurately find the hypotenuse of a
right triangle when given the lengths of the two legs, specifically, 7 cm and 24 cm. This problem is
often featured in math models, unit tests, and real-world applications, making it an essential skill for
students and professionals alike. We will break down the process step-by-step, provide explanations
of relevant formulas, and discuss practical tips for solving similar problems efficiently.

---

Understanding the Right Triangle and Its Components

Before diving into calculations, it is important to understand the basic components of a right triangle:

- Legs: The two sides forming the right angle (perpendicular to each other). In our problem, these are
7 cm and 24 cm.
- Hypotenuse: The side opposite the right angle, which is the longest side of the triangle.

The goal is to find the length of the hypotenuse when the lengths of the legs are known.

---

The Pythagorean Theorem: The Mathematical Model

The fundamental formula used to find the hypotenuse of a right triangle is the Pythagorean theorem:

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

Where:
- \( c \) = Hypotenuse
- \( a \) = Length of one leg
- \( b \) = Length of the other leg

This theorem applies exclusively to right triangles and states that the square of the hypotenuse is



equal to the sum of the squares of the legs.

---

Step-by-Step Solution to Find the Hypotenuse

Given:
- \( a = 7\,cm \)
- \( b = 24\,cm \)

Step 1: Write the Pythagorean theorem with the given values:

\[ c^2 = 7^2 + 24^2 \]

Step 2: Calculate the squares of the legs:

\[ c^2 = 49 + 576 \]

Step 3: Sum the results:

\[ c^2 = 625 \]

Step 4: Find the square root of both sides to solve for \( c \):

\[ c = \sqrt{625} \]

Step 5: Calculate the square root:

\[ c = 25\,cm \]

Result: The hypotenuse of the triangle measures 25 cm.

---

Additional Tips for Solving Right Triangle Problems

To ensure accuracy and efficiency in solving similar problems, consider the following tips:

- Always identify the correct sides: Remember that the hypotenuse is opposite the right angle.
- Use the Pythagorean theorem correctly: The formula applies only to right triangles.
- Double-check calculations: Verify each step to avoid arithmetic errors.
- Estimate before calculating: An initial estimate can help identify if your answer makes sense (e.g.,
hypotenuse should be longer than either leg).
- Practice with different sets of data: Familiarity with various problems enhances problem-solving
skills.



---

Applications of the Pythagorean Theorem in Real Life

Understanding how to find the hypotenuse is not just an academic exercise; it has numerous practical
applications:

- Construction and Engineering: Ensuring structures are built with accurate right angles and
measurements.
- Navigation and GPS: Calculating shortest paths or distances between points.
- Design and Architecture: Creating precise layouts and blueprints.
- Physics: Resolving vectors and forces at right angles.

By mastering this concept, students and professionals can solve real-world problems efficiently.

---

Practice Problems for Mastery

To reinforce your understanding, here are some practice problems:

1. Find the hypotenuse if the legs are 9 cm and 40 cm.
2. A ladder leans against a wall, forming a right triangle with the ground and the wall. If the ladder is
13 meters long and the distance from the wall to the base of the ladder is 12 meters, what is the
height the ladder reaches on the wall?
3. In a right triangle, if the hypotenuse measures 15 inches and one leg measures 9 inches, what is
the length of the other leg?

Attempt these problems to solidify your grasp of the Pythagorean theorem and its applications.

---

Common Mistakes to Avoid

While solving problems involving the hypotenuse, watch out for these common errors:

- Using the wrong formula: Confusing the Pythagorean theorem with other formulas.
- Mixing units: Ensure all measurements are in the same units before calculation.
- Incorrect calculation of squares or square roots: Double-check arithmetic operations.
- Misidentifying sides: Remember that the hypotenuse is always the longest side and opposite the
right angle.

Being mindful of these pitfalls will help produce accurate results and improve problem-solving skills.



---

Conclusion: Mastering the Calculation of the
Hypotenuse

Finding the hypotenuse of a right triangle when given the lengths of the legs is a fundamental skill in
geometry, grounded in the Pythagorean theorem. As demonstrated with the example of legs
measuring 7 cm and 24 cm, the hypotenuse can be accurately determined to be 25 cm by following a
straightforward process of squaring, adding, and square-rooting. This knowledge not only enhances
mathematical understanding but also has practical applications across various fields. Regular
practice, attention to detail, and understanding the underlying concepts will enable students and
professionals to confidently solve right triangle problems and apply these skills in real-world
situations.

---
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Frequently Asked Questions

What is the formula to find the hypotenuse of a right triangle
when the legs are known?
The hypotenuse can be found using the Pythagorean theorem: hypotenuse = √(leg1² + leg2²).

How do you calculate the hypotenuse if the legs measure 7
cm and 24 cm?
Apply the Pythagorean theorem: hypotenuse = √(7² + 24²) = √(49 + 576) = √625 = 25 cm.

Why is the Pythagorean theorem applicable in this problem?
Because the problem involves a right triangle, where the Pythagorean theorem holds true to relate
the legs and hypotenuse.

What is the significance of identifying the hypotenuse in right
triangle problems?
The hypotenuse is the longest side, and knowing its length helps in various applications such as
construction, navigation, and trigonometry calculations.



Can the hypotenuse be shorter than either of the legs? Why
or why not?
No, the hypotenuse is always the longest side of a right triangle, longer than either leg.

What is the answer to the 'Find the hypotenuse' problem with
legs 7 cm and 24 cm?
The hypotenuse measures 25 cm.
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Understanding the fundamentals of geometry is essential not only for academic success but also for
practical problem-solving in everyday life. One of the most foundational concepts in geometry
involves right triangles and the Pythagorean theorem, which helps us determine the length of the
hypotenuse when the lengths of the two legs are known. This article aims to demystify the process of
calculating the hypotenuse in such scenarios, focusing specifically on a problem presented in the
Math Models Unit 2 Test: "Find the hypotenuse if the legs of a right triangle measure 7 cm and 24
cm." We will explore the underlying principles, mathematical formulas, step-by-step solutions, and
real-world applications, providing a comprehensive guide for students and enthusiasts alike.

Understanding Right Triangles and the Pythagorean
Theorem

What Is a Right Triangle?
A right triangle is a triangle that contains one angle exactly equal to 90 degrees, known as the right
angle. The sides forming this right angle are called the legs, while the side opposite the right angle is
called the hypotenuse. In our problem, the legs measure 7 cm and 24 cm, and our goal is to find the
hypotenuse.

The Significance of the Hypotenuse
The hypotenuse is the longest side of a right triangle and holds particular importance in various
applications, from construction and navigation to computer graphics. Its length can be calculated if
the two legs are known, using a specific mathematical relationship known as the Pythagorean
theorem.



Introducing the Pythagorean Theorem
The Pythagorean theorem states that in a right triangle:
\[ c^2 = a^2 + b^2 \]
where:
- \( c \) is the length of the hypotenuse,
- \( a \) and \( b \) are the lengths of the legs.

This theorem provides a straightforward way to determine the hypotenuse once the legs are known,
making it a fundamental tool in geometry.

Mathematical Model for Calculating the Hypotenuse

Applying the Pythagorean Theorem to Our Problem
Given:
\[ a = 7 \text{ cm} \]
\[ b = 24 \text{ cm} \]
We need to find:
\[ c = \text{hypotenuse} \]

Using the theorem:
\[ c^2 = a^2 + b^2 \]
\[ c^2 = 7^2 + 24^2 \]
\[ c^2 = 49 + 576 \]
\[ c^2 = 625 \]

To find \( c \):
\[ c = \sqrt{625} \]
\[ c = 25 \text{ cm} \]

Therefore, the hypotenuse measures 25 centimeters.

Step-by-Step Breakdown of the Calculation
1. Square each leg:
- \( 7^2 = 49 \)
- \( 24^2 = 576 \)

2. Add the squared values:
- \( 49 + 576 = 625 \)

3. Calculate the square root:
- \( \sqrt{625} = 25 \)

The process is straightforward but crucial for ensuring accuracy in geometric calculations.



Deep Dive: Mathematical Principles and Concepts

Understanding Why the Pythagorean Theorem Works
The Pythagorean theorem is rooted in Euclidean geometry and can be visually understood through
geometric proofs. One common visualization involves squares constructed on each side of a right
triangle. The area of the square on the hypotenuse equals the sum of the areas of the squares on the
legs.

Visual Explanation:
- Construct a large square with side length \( a + b \).
- Inside, arrange four copies of the right triangle.
- The rearrangement shows that the area of the square on the hypotenuse equals the combined area
of the squares on the legs.

This geometric insight underscores the relationship captured algebraically by the theorem.

Limitations and Assumptions
While the Pythagorean theorem is powerful, it applies specifically to right triangles. For non-right
triangles, other formulas like the Law of Cosines are used. Additionally, the theorem assumes
Euclidean space; in non-Euclidean geometries, the relationships differ.

Practical Applications of Calculating the Hypotenuse

Real-World Scenarios
Understanding how to find the hypotenuse has numerous practical applications:
- Construction and Engineering: Determining the length of rafters or supports.
- Navigation: Calculating the shortest path between two points in a plane.
- Computer Graphics: Rendering 3D models where distances need to be computed accurately.
- Physics: Analyzing forces and vectors in mechanics.

Example: Building a Ramp
Suppose a builder needs to construct a ramp with a vertical rise of 7 meters and a horizontal run of 24
meters. To determine the length of the ramp (the hypotenuse), the same method applies:
\[ c = \sqrt{7^2 + 24^2} = \sqrt{49 + 576} = 25 \text{ meters} \]
This ensures the ramp is long enough for safety and comfort.



Additional Considerations and Tips

Accuracy and Precision
When performing calculations:
- Use a calculator with a square root function for precision.
- Keep units consistent throughout calculations.
- Round appropriately based on context (e.g., to the nearest millimeter or centimeter).

Common Mistakes to Avoid
- Forgetting to square the legs before adding.
- Mixing units (e.g., mixing centimeters and meters).
- Incorrectly taking the square root, leading to wrong hypotenuse length.

Practice Problems for Mastery
To reinforce understanding, consider solving similar problems:
- Find the hypotenuse when legs measure 9 cm and 40 cm.
- Given a hypotenuse of 13 units and one leg measuring 5 units, find the other leg.
- Verify the Pythagorean theorem with different right triangles.

Conclusion

Calculating the hypotenuse of a right triangle when the legs are known is a fundamental skill in
geometry, grounded in the Pythagorean theorem. The specific problem of finding the hypotenuse
when the legs measure 7 cm and 24 cm yields a result of 25 cm, exemplifying the simplicity and
elegance of this mathematical relationship. Mastery of this concept not only prepares students for
tests like the Math Models Unit 2 Test but also equips them with a vital tool applicable across
scientific, engineering, and everyday contexts. By understanding the principles, practicing
calculations, and recognizing real-world applications, learners can confidently navigate problems
involving right triangles and enhance their spatial reasoning skills.
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