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Facing Math Lesson 18 Special Right Triangles Answer Key is a critical resource for students
who are delving into the fascinating world of geometry, specifically focusing on special right
triangles. Understanding special right triangles, including the 45-45-90 triangle and the 30-60-90
triangle, is essential for mastering higher-level math concepts. This article will explore the
properties of these triangles, provide solutions to the exercises from Lesson 18, and offer tips for
students to improve their understanding and performance in geometry.

Understanding Special Right Triangles

Special right triangles are unique because they have specific angle measures and side length ratios
that simplify calculations. These triangles are commonly encountered in various mathematical
applications, including trigonometry, geometry, and real-world problem-solving scenarios.

Types of Special Right Triangles

1. 45-45-90 Triangle
- Angle Measures: Each of the two acute angles measures 45 degrees, making this an isosceles
triangle.
- Side Length Ratios: The lengths of the legs are equal, and the length of the hypotenuse is √2 times
the length of each leg.
- Formula: If the legs are of length \( x \), then the hypotenuse \( h \) is given by:
\[
h = x\sqrt{2}
\]

2. 30-60-90 Triangle
- Angle Measures: One angle measures 30 degrees, another measures 60 degrees, and the last angle
is 90 degrees.
- Side Length Ratios: The side opposite the 30-degree angle is half the length of the hypotenuse,
while the side opposite the 60-degree angle is \( \sqrt{3} \) times the length of the shorter leg.
- Formulas: If the shortest side (opposite the 30-degree angle) is \( x \), then:
- Hypotenuse \( h = 2x \)
- Side opposite the 60-degree angle \( y = x\sqrt{3} \)

Lesson 18 Overview

Facing Math Lesson 18 focuses on these special right triangles, providing students with problems to
reinforce their understanding of the properties and applications of these triangles. The lesson
includes various exercises that require students to calculate side lengths and apply the ratios and



formulas of special right triangles.

Key Concepts Covered in Lesson 18

- Identifying special right triangles
- Using the ratios and formulas to find missing side lengths
- Solving real-world problems involving special right triangles
- Understanding how to apply the Pythagorean Theorem in conjunction with special triangles

Answer Key for Lesson 18 Exercises

Below is an answer key for common types of problems found in Facing Math Lesson 18 regarding
special right triangles.

45-45-90 Triangle Problems

1. Problem 1: If each leg of a 45-45-90 triangle is 5 cm, find the hypotenuse.
- Solution:
\[
h = 5\sqrt{2} \approx 7.07 \text{ cm}
\]

2. Problem 2: If the hypotenuse of a 45-45-90 triangle is 10√2 cm, find the length of each leg.
- Solution:
\[
x = \frac{10\sqrt{2}}{\sqrt{2}} = 10 \text{ cm}
\]

30-60-90 Triangle Problems

1. Problem 1: If the shortest side (opposite the 30-degree angle) is 4 cm, find the lengths of the other
sides.
- Solution:
- Hypotenuse: \( h = 2 \times 4 = 8 \text{ cm} \)
- Side opposite the 60-degree angle: \( y = 4\sqrt{3} \approx 6.93 \text{ cm} \)

2. Problem 2: If the hypotenuse of a 30-60-90 triangle is 12 cm, find the lengths of the other sides.
- Solution:
- Shortest side: \( x = \frac{12}{2} = 6 \text{ cm} \)
- Side opposite the 60-degree angle: \( y = 6\sqrt{3} \approx 10.39 \text{ cm} \)



Practical Applications of Special Right Triangles

Understanding special right triangles has significant real-world applications. Here are some areas
where these triangles are particularly useful:

Architecture and Construction

- Roof Angles: Many roofs use a 30-60-90 triangle for their design, facilitating calculations regarding
the height and length of rafters.
- Structural Integrity: Engineers often employ 45-45-90 triangles in trusses to ensure stability and
strength in structures.

Navigation and Geography

- Land Surveying: Surveyors frequently use the properties of special right triangles to determine
angles and distances on land.
- Map Reading: Understanding these triangles helps in calculating distances and angles on maps,
particularly in triangulation methods.

Physics and Engineering

- Force Analysis: In physics, special right triangles help to resolve forces into components,
particularly in problems involving inclined planes.
- Designing Mechanical Parts: Engineers use these triangles to calculate dimensions and angles in
machinery and structural components.

Tips for Mastering Special Right Triangles

To excel in understanding and applying the concepts of special right triangles, consider the
following strategies:

1. Memorize the Ratios: Familiarize yourself with the side length ratios for both 45-45-90 and
30-60-90 triangles, as this will save time in calculations.
2. Practice Regularly: Work through problems frequently to reinforce your understanding and recall.
3. Visual Learning: Draw diagrams of triangles and label the sides and angles to visualize the
relationships better.
4. Use Technology: Utilize geometry software or apps to explore the properties of special right
triangles interactively.
5. Study in Groups: Collaborating with peers can provide different perspectives and techniques for
solving problems.



Conclusion

Facing Math Lesson 18 on special right triangles is an essential part of a student's mathematical
journey. By understanding the properties of 45-45-90 and 30-60-90 triangles, students can tackle a
variety of problems effectively and apply their knowledge in practical situations. The answer key
provided offers a comprehensive guide to solving common exercises associated with this lesson,
while the tips and applications discussed aim to enhance the learning experience. Mastering these
concepts not only prepares students for advanced mathematics but also equips them with valuable
skills for real-life problem-solving.

Frequently Asked Questions

What are special right triangles?
Special right triangles are specific types of triangles with angles that have known side ratios,
making calculations easier. The two main types are the 45-45-90 triangle and the 30-60-90 triangle.

What is the side ratio of a 45-45-90 triangle?
In a 45-45-90 triangle, the side lengths are in the ratio 1:1:√2, meaning both legs are equal, and the
hypotenuse is √2 times the length of each leg.

What is the side ratio of a 30-60-90 triangle?
In a 30-60-90 triangle, the side lengths are in the ratio 1:√3:2, where the shortest side (opposite the
30-degree angle) is 1, the side opposite the 60-degree angle is √3, and the hypotenuse is 2.

How do you find the hypotenuse of a 45-45-90 triangle if one
leg is 5?
To find the hypotenuse, multiply the length of one leg by √2. Therefore, if one leg is 5, the
hypotenuse is 5√2.

How do you find the length of the longer leg in a 30-60-90
triangle if the shorter leg is 4?
In a 30-60-90 triangle, the longer leg is √3 times the shorter leg. So, if the shorter leg is 4, the
longer leg is 4√3.

What is the purpose of Lesson 18 in Facing Math?
Lesson 18 in Facing Math focuses on teaching students how to apply the properties of special right
triangles to solve real-world problems and improve their mathematical reasoning.



Are the answers in the answer key for Lesson 18 in Facing
Math comprehensive?
Yes, the answer key for Lesson 18 provides detailed solutions and explanations for the problems,
helping students understand the process behind the answers.

Can special right triangles be used in real-life applications?
Yes, special right triangles are used in various real-life applications, including architecture,
engineering, and various fields where measurements and angles are crucial.

What is the significance of using properties of special right
triangles in geometry?
Using properties of special right triangles in geometry simplifies problem-solving and enhances
understanding of more complex concepts by providing straightforward calculations.

How can students practice the concepts learned in Lesson 18?
Students can practice the concepts learned in Lesson 18 by solving additional problems related to
special right triangles, using resources such as workbooks, online exercises, or study groups.
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