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Lesson 5.7 Problem Solving: The Pythagorean
Theorem Answer Key – Mastering Geometry

Are you wrestling with Lesson 5.7's problem-solving exercises on the Pythagorean
Theorem? Feeling lost in a sea of hypotenuses and legs? Don't worry, you're not alone!
Many students find this theorem challenging at first, but with the right approach and a little
guidance, you can conquer it. This comprehensive guide provides not just the answers but
also a detailed explanation of how to solve each problem in Lesson 5.7, focusing on the
Pythagorean Theorem. We'll break down the concepts, walk through example problems,
and provide you with the tools to confidently tackle similar problems in the future. This is
your one-stop shop for mastering Lesson 5.7 and unlocking your understanding of the
Pythagorean Theorem. Let's dive in!

Understanding the Pythagorean Theorem: A Quick
Refresher

Before we jump into the answer key, let's quickly review the fundamental concept. The
Pythagorean Theorem states that in a right-angled triangle, the square of the hypotenuse
(the side opposite the right angle) is equal to the sum of the squares of the other two sides
(called legs or cathetus). Mathematically, this is represented as:

a² + b² = c²

Where:

a and b are the lengths of the two legs of the right-angled triangle.
c is the length of the hypotenuse.

This theorem is incredibly useful for solving problems involving distances, heights, and
lengths in various real-world scenarios.

Lesson 5.7 Problem Solving: A Step-by-Step Approach

Since I don't have access to the specific problems in your Lesson 5.7, I'll provide a
generalized approach to solving different types of problems involving the Pythagorean
Theorem. Remember to always replace the variables (a, b, c) with the given values from
your specific problem.

Problem Type 1: Finding the Hypotenuse



If you're given the lengths of the two legs (a and b), you can find the length of the
hypotenuse (c) using the following formula:

c = √(a² + b²)

Example: If a = 3 and b = 4, then c = √(3² + 4²) = √(9 + 16) = √25 = 5

Problem Type 2: Finding a Leg

If you're given the length of the hypotenuse (c) and one leg (a or b), you can find the length
of the other leg using the following formula:

a = √(c² - b²) or b = √(c² - a²)

Example: If c = 5 and b = 4, then a = √(5² - 4²) = √(25 - 16) = √9 = 3

Problem Type 3: Word Problems

Many problems involving the Pythagorean Theorem are presented as word problems. The
key is to carefully read the problem, identify the right-angled triangle, and assign the given
values to the appropriate variables (a, b, or c). Then, apply the Pythagorean Theorem to
solve for the unknown value.

Example: A ladder leans against a wall. The base of the ladder is 6 feet from the wall, and
the top of the ladder reaches 8 feet up the wall. How long is the ladder? (This forms a right-
angled triangle, where the ladder is the hypotenuse.)

Strategies for Success with Pythagorean Theorem
Problems

Draw a Diagram: Always start by drawing a diagram of the right-angled triangle. This helps
visualize the problem and assign values to the correct variables.
Identify the Unknown: Clearly identify which side of the triangle you need to find
(hypotenuse or leg).
Substitute and Solve: Substitute the known values into the Pythagorean Theorem equation
and solve for the unknown variable.
Check Your Answer: Always check your answer to ensure it makes sense within the context
of the problem. The length of a side cannot be negative.
Practice Regularly: The more you practice, the more comfortable you'll become with
applying the Pythagorean Theorem.

Beyond the Basics: Advanced Applications of the
Pythagorean Theorem

The Pythagorean Theorem isn't just limited to simple triangle problems. It forms the
foundation for many more complex geometric concepts and has applications in fields such



as surveying, engineering, and even computer graphics. Understanding its core principles is
crucial for further mathematical development.

Conclusion

Mastering the Pythagorean Theorem is a cornerstone of geometric understanding. While
Lesson 5.7 might initially present challenges, a structured approach, regular practice, and a
clear understanding of the underlying principles will pave the way for success. Remember
to break down complex problems into smaller, manageable steps, and don't hesitate to
seek help when needed. With persistence and the right strategies, you can confidently
solve any problem involving the Pythagorean Theorem.

Frequently Asked Questions (FAQs)

What if I get a negative number when solving for a side length? This indicates an error1.
in your calculations. Side lengths cannot be negative. Double-check your work,
particularly your substitutions and arithmetic.

Can the Pythagorean Theorem be used with triangles that aren't right-angled? No, the1.
Pythagorean Theorem only applies to right-angled triangles (triangles with one 90-
degree angle).

Are there any alternative methods to solve problems involving the Pythagorean1.
Theorem? While the basic formula is the most common approach, there are
alternative methods, particularly when dealing with complex geometric shapes, that
might involve trigonometry or other advanced techniques.

What resources are available if I'm still struggling with this concept? Numerous online1.
resources, including Khan Academy, YouTube tutorials, and educational websites,
offer further explanations and practice problems. Don't hesitate to utilize these tools!

Why is the Pythagorean Theorem so important in mathematics and other fields? Its1.
importance stems from its fundamental role in calculating distances and relationships
within right-angled triangles, which are ubiquitous in various fields like architecture,
engineering, and physics. It's a building block for more advanced mathematical
concepts.
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