
Faceing Math Lesson 17 Sine Cosine And
Tangent

Facing Math Lesson 17: Sine, Cosine, and Tangent is an essential part of understanding
trigonometry, a branch of mathematics that deals with the relationships between the angles and sides
of triangles. Particularly, it focuses on the right triangle, where one angle measures 90 degrees. This
lesson is foundational for students as it lays the groundwork for more complex mathematical
concepts. In this article, we will delve into the definitions, applications, and problem-solving
techniques related to sine, cosine, and tangent, making it easier for students to grasp these important
concepts.

Understanding Basic Trigonometric Functions

Trigonometry revolves around three primary functions: sine (sin), cosine (cos), and tangent (tan).
These functions relate the angles of a right triangle to the ratios of its sides.

Definitions

1. Sine (sin): In a right triangle, the sine of an angle is defined as the ratio of the length of the side
opposite the angle to the length of the hypotenuse. Mathematically, it can be expressed as:
\[
\text{sin}(\theta) = \frac{\text{opposite}}{\text{hypotenuse}}
\]

2. Cosine (cos): The cosine of an angle is the ratio of the length of the adjacent side to the length of
the hypotenuse. This can be expressed as:
\[
\text{cos}(\theta) = \frac{\text{adjacent}}{\text{hypotenuse}}
\]



3. Tangent (tan): The tangent of an angle is the ratio of the length of the opposite side to the length
of the adjacent side. It can be expressed as:
\[
\text{tan}(\theta) = \frac{\text{opposite}}{\text{adjacent}}
\]

Visual Representation

To better understand these functions, it is helpful to visualize a right triangle. Consider a right triangle
where:

- Angle \( A \) is one of the non-right angles.
- The side opposite angle \( A \) is labeled as "opposite."
- The side adjacent to angle \( A \) is labeled as "adjacent."
- The longest side, opposite the right angle, is labeled as "hypotenuse."

This visual representation helps to memorize the definitions of sine, cosine, and tangent.

Applications of Sine, Cosine, and Tangent

These trigonometric functions have numerous real-world applications, including:

1. Architecture and Construction

- Building Design: Architects use trigonometry to calculate structural loads and angles for roofs.
- Land Surveying: Surveyors use these functions to determine land elevations and distances.

2. Navigation

- GPS Technology: Global Positioning Systems rely on trigonometric calculations to determine
locations.
- Aviation: Pilots use trigonometry to navigate routes and understand wind angles.

3. Physics and Engineering

- Wave Motion: Sine and cosine functions model wave patterns in physics.
- Electrical Engineering: Alternating current (AC) circuits involve trigonometric functions to describe
the voltage and current relationships.



Using Sine, Cosine, and Tangent in Problem Solving

To apply sine, cosine, and tangent in problem-solving, it is essential to identify the right triangle and
the given information. Below are steps to approach trigonometric problems effectively.

1. Identify the Triangle

- Determine if the problem involves a right triangle.
- Identify the angles and sides relevant to the problem.

2. Choose the Appropriate Function

- If you know the lengths of the opposite and hypotenuse, use sine.
- If you know the lengths of the adjacent and hypotenuse, use cosine.
- If you know the lengths of the opposite and adjacent sides, use tangent.

3. Set Up the Equation

Using the appropriate trigonometric function, set up the equation based on the known values.

4. Solve for the Unknown

- Isolate the variable and perform algebraic operations to find the unknown side length or angle.
- Use inverse trigonometric functions (e.g., arcsin, arccos, arctan) when solving for angles.

Examples of Problem Solving

To illustrate the application of sine, cosine, and tangent, let's explore a couple of example problems.

Example 1: Finding a Side Length Using Sine

Problem: In a right triangle, one angle measures 30 degrees, and the hypotenuse is 10 units long.
Find the length of the side opposite the 30-degree angle.

Solution:
1. Use the sine function:
\[
\text{sin}(30^\circ) = \frac{\text{opposite}}{10}



\]
2. Substitute the known value:
\[
\frac{1}{2} = \frac{\text{opposite}}{10}
\]
3. Solve for the opposite side:
\[
\text{opposite} = 10 \times \frac{1}{2} = 5 \text{ units}
\]

Example 2: Finding an Angle Using Tangent

Problem: In a right triangle, the length of the opposite side is 4 units, and the length of the adjacent
side is 3 units. Find the angle \( \theta \).

Solution:
1. Use the tangent function:
\[
\text{tan}(\theta) = \frac{4}{3}
\]
2. Find the angle using the inverse tangent:
\[
\theta = \text{arctan}\left(\frac{4}{3}\right) \approx 53.13^\circ
\]

Conclusion

Facing Math Lesson 17 on sine, cosine, and tangent is a crucial stepping stone in the journey through
mathematics. Understanding these functions not only aids in solving problems involving right
triangles but also opens the door to various applications in real life, from architecture to navigation
and physics. With practice and a solid grasp of these concepts, students can build a strong foundation
in trigonometry that will serve them well in advanced mathematical studies and practical applications.
By following the structured approach to problem-solving and utilizing real-world examples, students
can gain confidence in their trigonometric skills and apply them effectively in various contexts.

Frequently Asked Questions

What is the primary purpose of lesson 17 in Facing Math
regarding sine, cosine, and tangent?
The primary purpose of lesson 17 is to introduce students to the concepts of trigonometric ratios,
specifically how to use sine, cosine, and tangent to solve for unknown sides and angles in right
triangles.



How can sine, cosine, and tangent be defined in relation to a
right triangle?
In a right triangle, sine is the ratio of the length of the opposite side to the hypotenuse, cosine is the
ratio of the length of the adjacent side to the hypotenuse, and tangent is the ratio of the length of the
opposite side to the adjacent side.

What are some practical applications of using sine, cosine,
and tangent in real life?
These trigonometric functions are used in various fields, such as architecture for designing buildings,
engineering for analyzing forces, and navigation for calculating distances and angles.

What is the mnemonic device often used to remember the
definitions of sine, cosine, and tangent?
The mnemonic 'SOH-CAH-TOA' helps students remember that Sine = Opposite/Hypotenuse, Cosine =
Adjacent/Hypotenuse, and Tangent = Opposite/Adjacent.

How do you calculate the sine, cosine, and tangent of a
specific angle in a right triangle?
To calculate the sine, cosine, and tangent of a specific angle, you need to know the lengths of the
sides of the triangle. Then, apply the definitions: for sine, divide the length of the opposite side by the
hypotenuse; for cosine, divide the adjacent side by the hypotenuse; and for tangent, divide the
opposite side by the adjacent side.

What role do sine, cosine, and tangent play in solving for
unknown angles in trigonometry?
Sine, cosine, and tangent are used in inverse trigonometric functions to find unknown angles when
the lengths of the sides of a triangle are known. For example, you can use arcsin, arccos, or arctan to
solve for angles.

Can you explain how the unit circle relates to sine, cosine,
and tangent?
The unit circle provides a geometric interpretation of sine, cosine, and tangent. The x-coordinate of a
point on the unit circle corresponds to the cosine of the angle, the y-coordinate corresponds to the
sine, and the tangent can be found by dividing the sine by the cosine.

What should students focus on to master the concepts taught
in lesson 17 of Facing Math?
Students should focus on practicing problems that involve calculating sine, cosine, and tangent for
various angles, understanding the relationships between the sides of triangles, and applying these
concepts in different contexts to build a solid foundation in trigonometry.
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