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Lesson 57: Practice with the Pythagorean Theorem

The Pythagorean Theorem is one of the cornerstones of geometry and
mathematics as a whole. This theorem, formulated by the ancient Greek
mathematician Pythagoras, provides a fundamental relationship between the
sides of a right triangle. In this article, we will explore the Pythagorean
Theorem in detail, covering its formulation, applications, and various
practice problems to enhance understanding and proficiency.

The Pythagorean Theorem Explained

The Pythagorean Theorem states that in a right triangle, the square of the
length of the hypotenuse (the side opposite the right angle) is equal to the
sum of the squares of the lengths of the other two sides. This relationship
can be expressed mathematically as:

\[ ¢™2 = a2 + b"2 \]

Where:

- \( ¢ \) represents the length of the hypotenuse,

- \( a\) and \( b \) represent the lengths of the other two sides.

This theorem is only applicable to right triangles, which means that one of
the angles in the triangle must be exactly 90 degrees.

Understanding Right Triangles

Before delving into applications and practice problems, it is crucial to
understand the characteristics of right triangles:

1. Right Angle: The triangle must contain one angle that measures 90 degrees.
2. Hypotenuse: This is the longest side of the triangle and is always
opposite the right angle.

3. Legs: The two shorter sides of the triangle are referred to as the legs.

Applications of the Pythagorean Theorem

The Pythagorean Theorem has a wide range of applications in various fields,
including architecture, construction, navigation, and computer graphics. Here



are some practical uses:

1. Construction: Builders often use the Pythagorean Theorem to ensure
structures are square. For example, when laying a foundation, they can
measure a 3-4-5 triangle to create right angles.

2. Navigation: Pilots and navigators utilize the theorem to determine the
shortest path between points, especially when dealing with coordinates on a
plane.

3. Computer Graphics: In rendering 3D graphics, the theorem helps calculate
distances between points, crucial for modeling and animation.

Practice Problems

To master the Pythagorean Theorem, practicing various problems is essential.
Below are some types of problems you can solve, along with solutions.

Problem Type 1: Finding the Hypotenuse

Problem 1: A right triangle has legs measuring 6 cm and 8 cm. What is the
length of the hypotenuse?

Solution:
Using the Pythagorean theorem:

\[ c™2 = a2 + b"2 \]
\[ ¢*2 = 672 + 82 \]
\[ c™2 = 36 + 64 \]

\[ ¢™2 = 100 \]
\[ ¢ = \sqrt{100} \]
\[ ¢ = 10 \text{ cm} \]

Problem 2: A right triangle has one leg measuring 5 m and the hypotenuse
measuring 13 m. What is the length of the other leg?

Solution:
Using the Pythagorean theorem:

\[ ¢c*2 = a™2 + b2 \]
\[ 1372 = 572 + b™2 \]
\[ 169 25 + b"2 \]
\[ b"™2 169 - 25 \]
\[ b*2 = 144 \]

\[ b = \sqrt{144} \]
\[ b =12 \text{ m} \]



Problem Type 2: Finding a Leg

Problem 3: A right triangle has a hypotenuse of 15 inches and one leg of 9
inches. What is the length of the other leg?

Solution:
Using the Pythagorean theorem:

\[ ¢™2 = a"2 + b"2 \]
\[ 1572 = 972 + b"2 \]

\[ 225 = 81 + b"2 \]
\[ b*2 = 225 - 81 \]
\[ b"2 = 144 \]

\[ b = \sqrt{144} \]
\[ b = 12 \text{ inches} \]

Problem Type 3: Real-World Applications

Problem 4: A ladder leans against a wall, reaching a height of 12 feet. If
the base of the ladder is 5 feet away from the wall, how long is the ladder?

Solution:
Using the Pythagorean theorem:

\[ c*2 a™2 + b™2 \1

\[ c*2 1272 + 572 \]

\[ ¢™2 = 144 + 25 \]

\[ ¢*2 = 169 \]

\[ ¢ = \sqrt{169} \]

\[ ¢ = 13 \text{ feet} \]

Problem 5: A rectangular garden is 24 meters long and 18 meters wide. What is
the length of the diagonal of the garden?

Solution:
Using the Pythagorean theorem:

\[ c*2 a™2 + b™2 \1]

\[ c*2 2472 + 1872 \]

\[ ¢c*2 =576 + 324 \]

\[ ¢c*2 = 900 \]

\[ ¢ = \sqrt{900} \]

\[ ¢ = 30 \text{ meters} \]



Tips for Practicing the Pythagorean Theorem

To improve your skills with the Pythagorean Theorem, consider the following
tips:

1. Visualize the Triangle: Draw a diagram of the right triangle to better
understand the relationship between the sides.

2. Practice Different Problems: Solve a variety of problems, including
finding missing sides and applying the theorem in real-world scenarios.

3. Use Technology: Online calculators and geometry software can help verify
your answers.

4. Teach Others: Explaining the theorem to someone else can reinforce your
understanding.

Conclusion

The Pythagorean Theorem is a vital mathematical concept that has numerous
applications in both theoretical and practical contexts. By practicing
problems that involve finding the lengths of triangle sides, students can
enhance their understanding and become proficient in using this theorem.
Whether you are building a structure, navigating spaces, or working with
graphics, the Pythagorean Theorem will always play a critical role in making
calculations more accessible and accurate. With consistent practice and
application, mastering this theorem will be an achievable goal.

Frequently Asked Questions

What is the Pythagorean theorem?

The Pythagorean theorem states that in a right triangle, the square of the
length of the hypotenuse (c) is equal to the sum of the squares of the
lengths of the other two sides (a and b), expressed as a2 + b? = c2.

How can you apply the Pythagorean theorem in a real-
world scenario?

The Pythagorean theorem can be applied in various real-world scenarios, such
as determining the shortest distance between two points, calculating the
height of a tree using its shadow, or finding the length of a ladder needed
to reach a certain height.

What types of triangles can the Pythagorean theorem



be applied to?

The Pythagorean theorem can only be applied to right triangles, which are
triangles that contain one angle measuring 90 degrees.

Can the Pythagorean theorem be used in three-
dimensional geometry?

Yes, the Pythagorean theorem can be extended to three-dimensional geometry by
using it to find the distance between two points in space, often applying it
in conjunction with the distance formula.

What is the converse of the Pythagorean theorem?

The converse of the Pythagorean theorem states that if in a triangle the
square of the length of one side is equal to the sum of the squares of the
lengths of the other two sides, then the triangle is a right triangle.

How do you solve for a missing side using the
Pythagorean theorem?

To solve for a missing side using the Pythagorean theorem, you can rearrange
the formula a2 + b2 = c2. If you know the lengths of two sides, you can
substitute them into the equation and solve for the missing side.
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