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Ebook Description: Unit 7 Right Triangles and
Trigonometry Homework 1 Answer Key

This ebook provides comprehensive solutions and explanations for Homework 1 in Unit 7, focusing
on right triangles and trigonometry. Understanding right triangles and trigonometry is fundamental
to success in higher-level mathematics, science, and engineering. This resource is invaluable for
students who need extra support to grasp these crucial concepts and solidify their understanding
before moving on to more advanced topics. The clear, step-by-step solutions will help students
identify areas of weakness, reinforce their learning, and build confidence in their ability to solve
complex problems. This is not just an answer key; it's a learning tool designed to enhance
comprehension and mastery of the subject matter.
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Contents Outline:

Introduction: Importance of Right Triangles and Trigonometry, Overview of Unit 7 Homework 1.
Chapter 1: Review of Right Triangle Geometry: Pythagorean Theorem, Special Right Triangles
(30-60-90 and 45-45-90), Similar Triangles.

Chapter 2: Introduction to Trigonometric Functions: Defining Sine, Cosine, and Tangent;
Understanding Trigonometric Ratios in Right Triangles.

Chapter 3: Solving Right Triangles: Using Trigonometric Functions to Find Missing Sides and
Angles.

Chapter 4: Applications of Right Triangle Trigonometry: Word problems involving angles of elevation
and depression, real-world applications.

Chapter 5: Homework 1 Solutions and Explanations: Detailed step-by-step solutions to all problems
in Homework 1, with explanations of the underlying concepts.

Conclusion: Recap of key concepts and encouragement for continued learning.
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Introduction: The Importance of Right Triangles and



Trigonometry

Right triangles and trigonometry form the bedrock of many scientific and engineering disciplines.
Understanding these concepts is essential for anyone pursuing studies in physics, engineering,
architecture, surveying, and even computer graphics. This unit delves into the fundamental
principles of right triangles, their properties, and the powerful tools of trigonometry used to solve
problems involving angles and distances. Homework 1 serves as an initial assessment of your
understanding of these foundational concepts. This guide will provide a comprehensive walkthrough
of the solutions, ensuring a thorough understanding of the underlying principles.

Chapter 1: Review of Right Triangle Geometry

1.1 The Pythagorean Theorem: This 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 (legs or cathetus). Mathematically, it's represented as a? + b? = c¢2, where 'c' is the hypotenuse,
and 'a' and 'b' are the legs. This theorem is crucial for calculating the length of an unknown side if
the lengths of the other two sides are known.

1.2 Special Right Triangles: Certain right triangles possess specific angle relationships that simplify
calculations. These are:

30-60-90 Triangles: The ratio of their sides is 1:v3:2. Knowing one side allows you to easily
determine the lengths of the other two.

45-45-90 Triangles (Isosceles Right Triangles): The ratio of their sides is 1:1:v2. Again, knowing one
side allows for easy calculation of the others.

1.3 Similar Triangles: Similar triangles have the same shape but different sizes. Their corresponding
angles are equal, and the ratios of their corresponding sides are proportional. This concept is vital in
solving problems involving indirect measurement, where you might use similar triangles to
determine distances that are difficult to measure directly.

Chapter 2: Introduction to Trigonometric Functions

Trigonometric functions - sine, cosine, and tangent - are ratios of sides in a right-angled triangle
relative to a specific angle.

Sine (sin): The ratio of the length of the side opposite the angle to the length of the hypotenuse
(opposite/hypotenuse).

Cosine (cos): The ratio of the length of the side adjacent to the angle to the length of the hypotenuse
(adjacent/hypotenuse).

Tangent (tan): The ratio of the length of the side opposite the angle to the length of the side adjacent
to the angle (opposite/adjacent).

Understanding these ratios is fundamental to solving problems involving angles and side lengths.

Chapter 3: Solving Right Triangles



Solving a right triangle means finding the lengths of all its sides and the measures of all its angles.
Using the Pythagorean theorem and trigonometric functions, you can determine unknown values if
you know at least one side and one angle (besides the right angle). This often involves using inverse
trigonometric functions (sin~!, cos~?, tan!) to find angles.

Chapter 4: Applications of Right Triangle Trigonometry

Right triangle trigonometry has numerous real-world applications:

Angles of Elevation and Depression: These are angles formed by a horizontal line and a line of sight.
Angles of elevation are measured upwards from the horizontal, while angles of depression are
measured downwards. These concepts are crucial in surveying, navigation, and various engineering
applications.

Surveying: Determining distances and heights indirectly using angles and known distances.
Navigation: Calculating distances and bearings in maritime or aviation contexts.

Engineering: Designing structures, calculating slopes, and solving problems involving forces and
vectors.

Chapter 5: Homework 1 Solutions and Explanations

This chapter provides detailed, step-by-step solutions to every problem in Homework 1. Each
solution not only provides the final answer but also explains the reasoning behind each step,
highlighting the relevant theorems and formulas used. This allows students to understand the
process and not just memorize the answers. The explanations focus on clarifying the underlying
concepts and problem-solving strategies.

Conclusion: Continued Learning

Mastering right triangles and trigonometry requires consistent practice and application. This guide
provides a solid foundation. Continue practicing problems, exploring real-world applications, and
challenging yourself with more complex problems to solidify your understanding and build
confidence in your ability to solve a wide range of mathematical problems.

FAQs

1. What is the Pythagorean Theorem? It states that in a right-angled triangle, the square of the
hypotenuse is equal to the sum of the squares of the other two sides.

2. What are the three basic trigonometric functions? Sine, cosine, and tangent.

3. How do I solve a right triangle? Use the Pythagorean theorem and trigonometric functions
(sine, cosine, tangent) along with inverse trigonometric functions.

4. What is an angle of elevation? The angle between the horizontal and a line of sight upwards.

5. What is an angle of depression? The angle between the horizontal and a line of sight



downwards.
6. What are special right triangles? 30-60-90 and 45-45-90 triangles with specific side ratios.

7. What are similar triangles? Triangles with the same shape, but different sizes; their
corresponding angles are equal, and corresponding sides are proportional.

8. What are the applications of right triangle trigonometry? Surveying, navigation, engineering,
and many more.

9. Where can I find more practice problems? Your textbook, online resources, and additional
workbooks.

Related Articles:

1. Understanding the Pythagorean Theorem: A detailed explanation of the theorem, its proof, and
various applications.

2. Trigonometric Identities and Their Applications: Exploring various identities and how they
simplify trigonometric expressions.

3. Solving Oblique Triangles Using the Law of Sines and Cosines: Extending trigonometric
principles to non-right-angled triangles.

4. Applications of Trigonometry in Surveying: Real-world examples of how trigonometry is used
in surveying and land measurement.

5. Trigonometric Functions of Special Angles: A closer look at the trigonometric ratios for angles
such as 0°, 30°, 45°, 60°, and 90°.

6. Vectors and their Applications in Trigonometry: Connecting vectors to trigonometric concepts.

7. The Unit Circle and Trigonometric Functions: Understanding the unit circle and its
relationship to trigonometric functions.

8. Inverse Trigonometric Functions and their Applications: Exploring inverse trigonometric
functions and their use in problem-solving.

9. Solving Right Triangle Word Problems: A collection of word problems illustrating various real-
world applications of right triangle trigonometry.
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