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Trigonometry is a branch of mathematics that deals with the relationships between the angles and sides of
triangles. One of the most common applications of trigonometry is in finding unknown sides or angles in
right triangles and other forms of geometric shapes. In this article, we will delve into how to effectively
use trigonometric principles to find a side in various problems, particularly focusing on the "delta" method,
which is essential for solving many mathematical challenges.

Understanding the Basics of Trigonometry

Before we jump into using trig to find a side, it’s crucial to understand some fundamental concepts of
trigonometry.

Key Trigonometric Ratios

In a right triangle, the three sides are typically referred to as the opposite side, adjacent side, and
hypotenuse. The following trigonometric ratios are essential for finding unknown sides:

1. Sine (sin): The ratio of the length of the opposite side to the length of the hypotenuse.
\[
\text{sin}(\theta) = \frac{\text{opposite}}{\text{hypotenuse}}
\]

2. Cosine (cos): The ratio of the length of the adjacent side to the length of the hypotenuse.
\[
\text{cos}(\theta) = \frac{\text{adjacent}}{\text{hypotenuse}}
\]

3. Tangent (tan): The ratio of the length of the opposite side to the length of the adjacent side.
\[
\text{tan}(\theta) = \frac{\text{opposite}}{\text{adjacent}}
\]



Identifying the Triangle and Known Values

When solving for a side in a triangle, it's important to identify:

- Which angle is known (usually denoted as θ).
- Which side lengths are known.
- Which side length you need to find.

Understanding these parameters allows you to select the appropriate trigonometric ratio to use.

Using Trigonometry to Find a Side

Let’s walk through the process of using trigonometric functions to find a side of a triangle through several
steps.

Step 1: Draw the Triangle

Visualizing the problem can simplify the process. Sketch the triangle, label the known angles and sides, and
mark the side you need to find.

Step 2: Choose the Right Trigonometric Function

Based on the information given in the problem, select one of the three primary trigonometric ratios:

- Use sine if you know the hypotenuse and the angle (to find the opposite side).
- Use cosine if you know the hypotenuse and the angle (to find the adjacent side).
- Use tangent if you know the opposite and adjacent sides (to find the other side).

Step 3: Set Up the Equation

Once you've selected the appropriate function, set up the equation based on the known values. For
instance:

- If you need to find the opposite side using sine:
\[
\text{opposite} = \text{hypotenuse} \times \text{sin}(\theta)



\]

- If you need to find the adjacent side using cosine:
\[
\text{adjacent} = \text{hypotenuse} \times \text{cos}(\theta)
\]

- If you need to find the opposite side using tangent:
\[
\text{opposite} = \text{adjacent} \times \text{tan}(\theta)
\]

Step 4: Solve the Equation

Insert your known values into the equation and perform the calculations to find the unknown side.

Example Problem: Finding a Side Using Trigonometry

To better illustrate the process, let’s work through a specific example.

Problem Statement: A ladder leans against a wall, forming a right triangle with the ground. If the ladder is
10 feet long and makes an angle of 30 degrees with the ground, how high up the wall does the ladder
reach?

Step 1: Draw the Triangle

- Label the ladder as the hypotenuse (10 feet).
- The angle between the ground and the ladder (30 degrees).
- The height up the wall (the opposite side) is what we need to find.

Step 2: Choose the Right Trigonometric Function

We can use the sine function here because we know the angle and the hypotenuse.



Step 3: Set Up the Equation

Using the sine function:
\[
\text{opposite} = \text{hypotenuse} \times \text{sin}(\theta)
\]
Substituting the known values:
\[
\text{opposite} = 10 \times \text{sin}(30^\circ)
\]

Since \(\text{sin}(30^\circ) = 0.5\):
\[
\text{opposite} = 10 \times 0.5 = 5 \text{ feet}
\]

Step 4: Solve the Equation

Thus, the ladder reaches 5 feet up the wall.

Advanced Applications: The Delta Method

The delta method, often referred to in physics and engineering contexts, uses trigonometric functions to
analyze angles and distances in a more complex way. This method can be particularly useful in fields such
as surveying and architecture.

Understanding Delta in Context

In many applications, "delta" represents a change or difference. When applying trigonometry in these
scenarios, you might encounter problems where you need to calculate the change in position or angle,
leading to the calculation of unknown sides.

Using Delta in Trigonometric Calculations

1. Identify the change in angle (Δθ): If the angle changes, you need to account for this change in your
calculations.



2. Calculate the new dimensions: Use the same trigonometric ratios as before, but adjust your equations
based on the changes.

For example, if a triangle's angle increases from 30 degrees to 45 degrees, you would recalculate using:
\[
\text{new opposite} = \text{hypotenuse} \times \text{sin}(45^\circ)
\]

3. Analyze the results: Compare the new results with the previous calculations to determine the effect of
the delta change.

Conclusion

In summary, using trig to find a side can be a straightforward yet powerful tool in solving mathematical
problems involving triangles. By understanding the basic trigonometric functions and applying them
correctly, students and professionals alike can find unknown sides efficiently. The delta method expands
this understanding, allowing for applications in real-world scenarios where changes are measured and
calculated. Mastering these concepts not only enhances mathematical skills but also provides a foundation for
more advanced studies in mathematics, physics, engineering, and other related fields.

Frequently Asked Questions

What is the purpose of using trigonometry to find a side in a triangle?
Trigonometry helps find unknown side lengths or angles in right triangles using ratios of the sides.

What is the sine function used for in trigonometry?
The sine function relates the angle to the ratio of the length of the opposite side to the hypotenuse in a
right triangle.

How do you use the cosine function to find a side in a triangle?
The cosine function relates the angle to the ratio of the length of the adjacent side to the hypotenuse.

What information do you need to use trig to find a missing side in a right
triangle?
You need at least one side length and one non-right angle to apply trigonometric functions.



What is the tangent function and how is it used?
The tangent function relates the angle to the ratio of the opposite side to the adjacent side, useful for finding
unknown side lengths.

Can you use trigonometry to find sides in non-right triangles?
Yes, you can use the Law of Sines or the Law of Cosines for non-right triangles.

What is the Law of Sines?
The Law of Sines states that the ratio of a side length to the sine of its opposite angle is constant for all three
sides of a triangle.

How do you apply the Law of Cosines?
The Law of Cosines is used to find a side length by relating the lengths of the other two sides and the
cosine of the included angle.

What is the first step in solving for a side using trig?
Identify the known angles and sides, and determine which trigonometric function to use based on the
given information.

Where can I find more practice problems on using trig to find sides?
You can find practice problems on educational websites, math textbooks, and online tutoring platforms that
focus on trigonometry.
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