word problems in trigonometry with
solutions

Word problems in trigonometry can often seem daunting to students, but they are essential for
applying trigonometric concepts to real-world situations. Trigonometry, the branch of mathematics
that deals with the relationships between the angles and sides of triangles, especially right triangles,
provides powerful tools for solving problems in various fields such as physics, engineering,
astronomy, and more. This article will explore common types of word problems in trigonometry,
provide step-by-step solutions, and offer tips for effectively tackling these challenges.

Understanding Trigonometric Ratios

Before diving into word problems, it’s essential to understand the basic trigonometric ratios:

1. Sine (sin): The ratio of the opposite side to the hypotenuse in a right triangle.
2. Cosine (cos): The ratio of the adjacent side to the hypotenuse.
3. Tangent (tan): The ratio of the opposite side to the adjacent side.

These ratios can be used to relate angles and side lengths in right triangles, enabling the solution of
various practical problems.

Common Types of Trigonometric Word Problems

Word problems in trigonometry can generally be categorized into the following types:

1. Finding missing sides or angles in triangles: Problems that require determining unknown lengths
or angles.

2. Applications involving heights and distances: Problems that involve calculating heights of objects
or distances across a body of water.

3. Real-world applications: Problems that apply trigonometric concepts to practical scenarios, such
as navigation, construction, and physics.

Example 1: Finding the Height of a Tree

Problem Statement: A person is standing 50 meters away from a tree. The angle of elevation from
the ground to the top of the tree is 30 degrees. What is the height of the tree?

Solution:
1. Identify the right triangle: The ground forms the base, the height of the tree is the opposite side,

and the distance from the person to the tree is the adjacent side.
2. Use the tangent function:



\[
\tan(\theta) = \frac{\text{opposite}} {\text{adjacent}}

\]
Here, \(\theta = 30\) degrees, opposite = height of the tree (h), and adjacent = 50 meters.

3. Set up the equation:

\[

\tan(30) = \frac{h}{50}

\]

4. Find \(\tan(30)\):

\[

\tan(30) = \frac{1}{\sqrt{3}} \approx 0.577
\]

5. Insert the value into the equation:

\[

0.577 = \frac{h}{50}

\]

6. Solve for h:

\[

h = 50 \times 0.577 \approx 28.85 \text{ meters}
\]

Conclusion: The height of the tree is approximately 28.85 meters.

Example 2: Calculating the Distance Across a Lake

Problem Statement: Two points A and B are on opposite sides of a lake. A person measures the angle
of elevation to the top of a tree located at point C directly across from point A at 45 degrees. If point
A is 100 meters from point C, how far is point B from point C?

Solution:

1. Identify the triangle: Here, A and B form the base, and C is the vertex opposite the base where the
tree is located.

2. Set up the problem: Since the angle of elevation to the top of the tree is 45 degrees, we can use
the tangent function.

3. Use the tangent function:

\[

\tan(45) = \frac{\text{opposite}} {\text{adjacent}} = \frac{h}{100}

\]

Since \(\tan(45) = 1\), we can simplify:

\[

1 =\frac{h} {100} \implies h = 100 \text{ meters}

\]

4. Calculate the distance from B to C:



Since the angle of elevation is equal and the tree height remains unchanged, the distances from A to
C and B to C are equal.

Conclusion: The distance from point B to point C is also 100 meters.

Applications in Real-World Scenarios

Trigonometry is not just theoretical; it has practical applications in various fields. Here are some
examples of real-world applications of trigonometric word problems:
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