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intermediate math concepts 6.2 special right triangles answer key is a crucial topic that
explores the unique properties and applications of special right triangles in geometry. These
triangles are foundational in various mathematical concepts, especially when dealing with
trigonometry and geometry. Understanding the relationships between the angles and sides of special
right triangles, particularly the 30-60-90 and 45-45-90 triangles, is essential not only for academic
success but also for real-world applications. This article will provide a comprehensive overview of
intermediate math concepts related to special right triangles, including derivation of formulas,
example problems, and an answer key for practical exercises. The aim is to equip students and
educators with the knowledge and tools necessary to master this important mathematical concept.
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Understanding Special Right Triangles

Special right triangles are two types of triangles that have specific angle measures and side ratios.
The two most commonly studied special right triangles are the 30-60-90 triangle and the 45-45-90
triangle. Understanding these triangles is important because they provide a straightforward way to
solve problems involving angles and distances without the need for trigonometric functions.

In a 30-60-90 triangle, the angles measure 30 degrees, 60 degrees, and 90 degrees. The sides
opposite these angles have a consistent ratio: if the length of the side opposite the 30-degree angle
is \( x\), then the length of the side opposite the 60-degree angle is \( x\sqrt{3} \), and the
hypotenuse (the side opposite the 90-degree angle) is \( 2x \).

On the other hand, in a 45-45-90 triangle, both angles are 45 degrees. The sides opposite these
angles are equal, and the relationship between the lengths of the sides can be expressed as follows:
if the length of each leg is \( x\), then the hypotenuse is \( x\sqrt{2} \). This consistent relationship
makes solving problems involving these triangles much simpler.



Properties of 30-60-90 Triangles

The 30-60-90 triangle has distinctive properties that can be derived from its angle measures.
Understanding these properties allows for quick calculations in various mathematical applications.
The side lengths can be expressed in terms of a single variable, making it easy to find missing
lengths when one side is known.

Side Length Ratios
The side length ratios of a 30-60-90 triangle are as follows:
e Shorter leg (opposite the 30-degree angle): \( x \)
e Longer leg (opposite the 60-degree angle): \( x\sqrt{3} \)

» Hypotenuse (opposite the 90-degree angle): \( 2x\)

These relationships are derived from the properties of triangles and can be used to solve various
geometry problems. For example, if a student knows that the hypotenuse of a 30-60-90 triangle is 10
units, they can easily conclude that the shorter leg is 5 units, and the longer leg is \( 5\sqrt{3} \)
units.

Properties of 45-45-90 Triangles

The 45-45-90 triangle is another fundamental type of special right triangle with unique properties.
This triangle is characterized by its two equal angles, which means that the two legs are also of
equal length.

Side Length Ratios

In a 45-45-90 triangle, the side lengths can be expressed as follows:

e Each leg (both opposite the 45-degree angles): \( x \)

e Hypotenuse (opposite the 90-degree angle): \( x\sqrt{2} \)

This ratio is particularly useful when dealing with square dimensions, as the angles suggest a square
is formed when two 45-45-90 triangles are combined. Given the length of one leg, finding the
hypotenuse is straightforward. For instance, if one leg of a 45-45-90 triangle measures 4 units, the
hypotenuse will measure \( 4\sqrt{2} \) units.



Applications of Special Right Triangles

Special right triangles are not only theoretical constructs but also have practical applications in
various fields such as architecture, engineering, and physics. They help in calculating heights and
distances that may not be easily measurable directly.

Real-World Examples

One common application is in determining the height of a building using the angle of elevation. By
measuring the distance from a point on the ground to the base of the building and the angle of
elevation to the top of the building, one can form a 30-60-90 triangle. Using the properties of these
triangles, the height can be calculated accurately.

Another application is in navigation and surveying, where angles and distances are crucial. Special
right triangles allow for more straightforward calculations compared to using trigonometric
functions, especially in cases requiring quick estimations or when working with limited tools.

Example Problems and Solutions

To further illustrate the principles behind special right triangles, let's examine some example
problems. These examples will demonstrate how to apply the properties of 30-60-90 and 45-45-90
triangles in practical scenarios.

Example Problem 1: 30-60-90 Triangle

If the shorter leg of a 30-60-90 triangle measures 6 units, what are the lengths of the other sides?

Solution:

e Longer leg: \( 6\sqrt{3} \) units

e Hypotenuse: \( 12\) units

Example Problem 2: 45-45-90 Triangle

If the hypotenuse of a 45-45-90 triangle measures 10 units, what is the length of each leg?

Solution:

e Each leg: \( 5\sqrt{2} \) units



Intermediate Math Concepts 6.2 Answer Key

For those studying intermediate math concepts, particularly section 6.2 on special right triangles,
having an answer key is essential for verifying solutions and understanding the material better. Here
are the answers to common exercises related to special right triangles:

Answer Key for Exercises

 Exercise 1: 8 units (shorter leg), 8V3 units (longer leg), 16 units (hypotenuse)
e Exercise 2: 10v2 units (hypotenuse), 10 units (each leg)
 Exercise 3: 5 units (shorter leg), 5V3 units (longer leg), 10 units (hypotenuse)

 Exercise 4: 7 units (each leg), 7v2 units (hypotenuse)

These answers serve as a guide to help students check their work and ensure they understand how
to apply the properties of special right triangles effectively.

Q: What are special right triangles?

A: Special right triangles are specific triangles with angle measures of 30-60-90 or 45-45-90, which
have consistent side length ratios that simplify calculations in geometry and trigonometry.

Q: How do you find the lengths of sides in a 30-60-90 triangle?

A: In a 30-60-90 triangle, if the shorter leg is \( x\), the longer leg is \( x\sqrt{3} \), and the
hypotenuse is \( 2x ).

Q: What is the relationship between the legs and hypotenuse
in a 45-45-90 triangle?

A: In a 45-45-90 triangle, both legs are equal, and the hypotenuse is \( x\sqrt{2} \) where \( x ) is the
length of each leg.

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

A: Yes, special right triangles are widely used in various fields such as architecture, engineering,
and navigation for calculating heights and distances that are difficult to measure directly.



Q: How can I verify my answers when solving problems
involving special right triangles?

A: You can verify your answers by using the established side length ratios for 30-60-90 and 45-45-90
triangles or by consulting an answer key for practice exercises.

Q: Why are special right triangles important in intermediate
math concepts?

A: They provide a foundational understanding of geometry and trigonometry, enabling students to
solve complex problems involving angles and distances more easily.

Q: What are some common mistakes when working with
special right triangles?

A: Common mistakes include confusing the side ratios, miscalculating the lengths based on incorrect
assumptions, and not applying the properties of the triangles correctly.

Q: How can I practice problems related to special right
triangles?

A: You can practice by solving exercises from textbooks, using online resources, or working through
example problems that apply the properties of special right triangles.

Q: What are the key takeaways from studying special right
triangles?

A: The key takeaways include understanding the specific properties of 30-60-90 and 45-45-90
triangles, applying these properties to solve real-world problems, and using side length ratios to
make calculations easier.
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