
special right triangles homework answer key

special right triangles homework answer key is an essential resource for students and educators alike, helping
to demystify the concepts surrounding special right triangles. These triangles, specifically the 30-60-90 and
45-45-90 triangles, have unique properties that make them fundamental in geometry and trigonometry. This
article will explore the properties of these triangles, provide detailed explanations and examples, and present a
comprehensive answer key to common homework problems. By understanding these concepts, students can enhance
their comprehension of geometry and improve their problem-solving skills. The following sections will cover the
definitions, properties, theorems, and typical problems associated with special right triangles, culminating in a
useful answer key.
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Introduction to Special Right Triangles

Special right triangles are a vital topic in geometry that feature two specific types: the 30-60-90 triangle
and the 45-45-90 triangle. These triangles are classified as "special" because they have fixed ratios among
their sides and angles, making them easier to work with compared to other right triangles. The 30-60-90
triangle has angles measuring 30 degrees, 60 degrees, and 90 degrees, while the 45-45-90 triangle has two
angles measuring 45 degrees and one right angle. Recognizing and understanding these triangles can significantly
simplify calculations in various mathematical contexts, from basic geometry to advanced applications in
trigonometry.

Properties of Special Right Triangles

The properties of special right triangles allow for quick calculations and enable problem-solving without the
need for a calculator. Each type of triangle has distinct side length ratios that can be applied in various
scenarios.

30-60-90 Triangle Properties

In a 30-60-90 triangle, the sides are in a specific ratio of 1:�3:2. This means:

The side opposite the 30-degree angle (the shortest side) is 1x.

The side opposite the 60-degree angle is �3x.

The hypotenuse (opposite the 90-degree angle) is 2x.



This predictable relationship allows students to find the lengths of sides easily if one side is known. For
example, if the shortest side measures 5, the other sides would measure approximately 8.66 (5�3) and 10 (2x).

45-45-90 Triangle Properties

The 45-45-90 triangle has an equal side length ratio of 1:1:�2. This means:

Each leg of the triangle (the sides opposite the 45-degree angles) measures x.

The hypotenuse measures x�2.

For instance, if each leg of the triangle measures 4, the hypotenuse will be 4�2, approximately 5.66.
Understanding these relationships is crucial for simplifying problems involving right triangles.

Common Theorems and Formulas

Several theorems and formulas pertain to special right triangles, providing essential tools for solving
geometry problems.

The Pythagorean Theorem

The Pythagorean theorem is fundamental in all right triangle calculations, stating that in a right triangle, the
square of the hypotenuse is equal to the sum of the squares of the other two sides. For special right
triangles, this theorem confirms the derived ratios:

For a 30-60-90 triangle: (2x)² = (1x)² + (�3x)².

For a 45-45-90 triangle: (x�2)² = (x)² + (x)².

Trigonometric Ratios

Trigonometric functions such as sine, cosine, and tangent also apply to special right triangles:

In a 30-60-90 triangle:

sin(30°) = 1/2

cos(30°) = �3/2

tan(30°) = 1/�3

In a 45-45-90 triangle:

sin(45°) = �2/2

cos(45°) = �2/2

tan(45°) = 1



These ratios are vital for solving various problems in trigonometry and geometry, further emphasizing the
importance of special right triangles.

Examples of Homework Problems

To practice the concepts related to special right triangles, students can solve problems that apply the
properties and theorems discussed. Here are a few examples:

Problem 1: Finding Sides in a 30-60-90 Triangle

Given that the shortest side of a 30-60-90 triangle is 6, find the lengths of the other sides.

Using the ratios:
- Hypotenuse = 2x = 12
- Side opposite 60° = �3x = 6�3 ≈ 10.39

Problem 2: Finding the Hypotenuse in a 45-45-90 Triangle

If each leg of a 45-45-90 triangle measures 7, calculate the length of the hypotenuse.

Using the ratios:
- Hypotenuse = x�2 = 7�2 ≈ 9.9

Special Right Triangles Homework Answer Key

This section provides answers to common homework problems involving special right triangles, allowing
students to verify their work and understanding.

Answer Key for 30-60-90 Triangle Problems

Shortest side = 6, Hypotenuse = 12, Side opposite 60° = 10.391.

Shortest side = 5, Hypotenuse = 10, Side opposite 60° = 8.662.

Answer Key for 45-45-90 Triangle Problems

Legs = 7, Hypotenuse = 9.91.

Legs = 10, Hypotenuse = 14.142.



Conclusion

Understanding special right triangles is crucial for mastering geometry and trigonometry. The properties and
relationships defined in these triangles simplify many problems and are foundational in various mathematical
applications. Students equipped with knowledge about 30-60-90 and 45-45-90 triangles can confidently
approach problems involving angles, side lengths, and trigonometric functions. The answer key provided serves
as a valuable tool for self-assessment and learning reinforcement.

FAQ

Q: What are the two types of special right triangles?

A: The two types of special right triangles are the 30-60-90 triangle and the 45-45-90 triangle, each with
unique properties and side length ratios.

Q: How do you calculate the missing side in a 30-60-90 triangle?

A: To calculate the missing side, use the ratios 1:�3:2. If you know one side, multiply by the corresponding
ratio to find the others.

Q: What is the ratio of the sides in a 45-45-90 triangle?

A: The ratio of the sides in a 45-45-90 triangle is 1:1:�2, where the legs are equal, and the hypotenuse is �2
times the length of each leg.

Q: Can special right triangles be used in real-life applications?

A: Yes, special right triangles are used in various fields such as architecture, engineering, and physics to
calculate dimensions and angles.

Q: Are there any shortcuts to remember the properties of special right
triangles?

A: Mnemonic devices and visual aids, such as drawing the triangles with labeled sides, can help memorize the
properties and ratios effectively.

Q: What role do trigonometric ratios play in special right triangles?

A: Trigonometric ratios such as sine, cosine, and tangent provide relationships between the angles and side
lengths of special right triangles, facilitating problem-solving in trigonometry.

Q: How can I check my answers for special right triangle problems?

A: You can check your answers by using the answer key provided, ensuring that your calculated side lengths
and angles align with the expected ratios.



Q: Are special right triangles covered in high school geometry classes?

A: Yes, special right triangles are typically a significant part of the high school geometry curriculum, as they
are foundational for understanding more complex geometric and trigonometric concepts.

Q: What is the significance of the Pythagorean theorem in special right
triangles?

A: The Pythagorean theorem validates the side length relationships in special right triangles, confirming the
ratios derived from their angles and providing a method for calculating missing sides.

Q: Can special right triangles be used to solve for angles in non-right
triangles?

A: While special right triangles primarily deal with right angles, their properties can sometimes simplify
calculations in non-right triangles using trigonometric concepts.
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