trigonometric functions examples with
solution

Trigonometric Functions Examples with Solution: A Clear Guide to
Understanding and Applying Them

trigonometric functions examples with solution are an excellent way to
demystify the concepts behind sine, cosine, tangent, and their related
functions. Whether you're a student struggling with trigonometry or just
someone interested in how these functions work in real-life scenarios, seeing
step-by-step examples can make all the difference. In this article, we’ll
explore various trigonometric problems, break down their solutions, and
provide insights that will help you grasp these essential mathematical tools.

Understanding Trigonometric Functions: A Quick
Recap

Before diving into examples, it'’s useful to revisit what trigonometric
functions are and why they matter. At their core, trigonometric functions
relate the angles of a triangle to the lengths of its sides. The primary
functions—sine (sin), cosine (cos), and tangent (tan)—are based on a right
triangle’s sides: opposite, adjacent, and hypotenuse.

For an angle 6 in a right triangle:

- sin(@) = Opposite side / Hypotenuse
- cos(®) = Adjacent side / Hypotenuse
- tan(8) = Opposite side / Adjacent side

Understanding these ratios is crucial for solving many geometry, physics, and
engineering problems. Let’s look at some practical trigonometric functions
examples with solution to see how these definitions come to life.

Basic Trigonometric Functions Examples with
Solution

Example 1: Finding a Side Length Using Sine

Suppose you have a right triangle where the hypotenuse measures 10 units and
the angle 6 is 30°. You want to find the length of the side opposite to the
30° angle.



Solution:
Using the sine function:

sin(30°) = Opposite / Hypotenuse
Since sin(30°) = 1/2, we can write:

1/2 = Opposite / 10
Opposite = 10 x 1/2 = 5 units

So, the side opposite the 30° angle is 5 units long.

Example 2: Finding an Angle Using Tangent

Imagine you know two sides of a right triangle: the opposite side is 7 units,
and the adjacent side is 7 units. What is the measure of the angle 67

Solution:
Recall the tangent function:

tan(®) = Opposite / Adjacent =7 / 7 =1
Now, find the angle whose tangent is 1:
® = arctan(l) = 45°

Therefore, the angle 6 measures 45°.

Using Trigonometric Identities to Solve
Problems

Trigonometric identities are formulas that express relationships between the
trigonometric functions. These identities often simplify complex problems or
help find unknown values.

Example 3: Using the Pythagorean Identity

Given that cos(®) = 0.6 and 6 is in the first quadrant, find sin(0).

Solution:
The Pythagorean identity states:

sin2(06) + cos2(8) =1

Plugging in cos(0):



sin2(8) + (0.6)2 =1
sin?(6) + 0.36 = 1
sin?(8) =1 - 0.36 = 0.64

Taking the square root:
sin(8) = v0.64 = 0.8

Since 6 is in the first quadrant where sine is positive, sin(6) = 0.8.

Example 4: Applying Double Angle Formulas

Find the exact value of sin(206) if sin(®) = 3/5 and 6 is in the first
quadrant.

Solution:
The double angle formula for sine is:

sin(26) = 2 sin(@) cos(0)

We know sin(®) = 3/5. To find cos(8), use the Pythagorean identity:
sin?(0) + cos?(6) =1

(3/5)% + cos?(8) =1

9/25 + cos?(0) =1

cos?(0) =1 - 9/25 = 16/25

Since 6 is in the first quadrant, cos(®) = 4/5.

Now calculate sin(20):

sin(20) = 2 x (3/5) x (4/5) = 24/25

So, sin(20) = 24/25.

Real-Life Applications: Trigonometric Functions
Examples with Solution

Understanding how trigonometric functions work in practical situations can
cement your knowledge and show their importance.

Example 5: Calculating Height Using Angle of



Elevation

A surveyor stands 50 meters from the base of a building. The angle of
elevation to the top is 40°. How tall is the building?

Solution:
Here, the building’s height is the side opposite the 40° angle, and the

distance from the surveyor to the building’s base is the adjacent side.

Use the tangent function:

tan(40°)
tan(40°)

Opposite / Adjacent
Height / 50

Using a calculator, tan(40°) = 0.8391
Height = 50 x 0.8391 = 41.955 meters

The building is approximately 41.96 meters tall.

Example 6: Finding the Distance Between Two Points
Using Law of Cosines

Two points A and B are located such that the angle between their position
vectors from a point 0 is 60°. The distances OA and OB are 8 km and 6 km
respectively. Find the distance AB.

Solution:
Since the angle between OA and OB is 60°, and we know the lengths of OA and
0B, we can apply the Law of Cosines:

AB2 = 0AZ + 0B2 - 2 x OA x OB x cos(9)
AB2 = 82 + 62 - 2 x 8 x 6 x cos(60°)
cos(60°) = 0.5

AB2 = 64 + 36 - 96 x 0.5 = 100 - 48 = 52

n

AB = 52 7.211 km

Thus, the distance between points A and B is around 7.21 kilometers.

Tips for Solving Trigonometric Functions
Problems Effectively

When tackling trigonometric problems, keeping a few strategies in mind can



enhance your understanding and speed:

Visualize the problem: Sketching the triangle or scenario helps identify
known and unknown values clearly.

e Identify the correct function: Decide whether sine, cosine, or tangent
(or their inverses) apply based on the sides and angles involved.

e Use a calculator wisely: Remember to set it to the correct mode (degrees
or radians) depending on the problem.

e Leverage identities: Sometimes direct application isn't possible, but
identities like the Pythagorean or double-angle formulas can simplify

the process.

e Check the quadrant: For problems involving inverse functions, consider
the angle’s quadrant to determine the correct sign of the solution.

Exploring Inverse Trigonometric Functions with
Examples

In many scenarios, you might know the ratio of sides and need to find the
angle itself. This is where inverse trigonometric functions come in handy.

Example 7: Finding an Angle Using Inverse Cosine

Given that cos(8) = 0.3, find 6.

Solution:
Use the inverse cosine function:

0 = cos~1(0.3)
Using a calculator:
0 = 72.54°

Therefore, the angle 6 is approximately 72.54 degrees.

Example 8: Solving for an Angle Using Inverse



Tangent

If tan(8) = v3, find 6.

Solution:
Apply the inverse tangent:

® = tan-1(V3)
Since tan(60°) = V3, we get:
6 = 60°

This example highlights how inverse functions reverse the process of sine,
cosine, or tangent to find the angle from side ratios.

Wrapping Up Your Trigonometric Learning Journey

Working through diverse trigonometric functions examples with solution not
only improves problem-solving skills but also deepens your appreciation of
how these principles underpin much of mathematics and science. From
calculating heights and distances to understanding wave patterns and
oscillations, trigonometry is everywhere.

By consistently practicing problems and reflecting on the steps taken, you’ll
find that what once seemed complex becomes intuitive. Remember, patience and
practice are your best allies when mastering trigonometric functions and
their applications.

Frequently Asked Questions

What is the value of sin 30°7?
The value of sin 30° is 1/2.

How do you find cos 60° using a right triangle?

In a right triangle, cos 60° is the ratio of the adjacent side to the
hypotenuse. Since cos 60° = 1/2, if the hypotenuse is 2 units, the adjacent
side is 1 unit.

Calculate tan 45° using trigonometric functions.
tan 45° = sin 45° / cos 45° = (V2/2) / (V2/2) = 1.



What is the solution for sin x = 1 when 0° = x <
360°7?

sin x = 1 at x = 90° within the interval 0° to 360°.

Find the exact value of cos 0°.

cos 0° = 1.

How to solve for x if tan x = V3 and 0° = x < 360°?

tan x = V3 at x = 60° and x = 240° within the given interval.

Determine sin 90° using the unit circle.

On the unit circle, sin 90° corresponds to the y-coordinate, which is 1.

If cos © = 0.5, what is 0 in degrees?

6 = 60° or 300° because cos 60° = 0.5 and cosine is positive in the first and
fourth quadrants.

Find the value of tan 0°.

tan 0° = 0 because tan 6 = sin 8 / cos 8, and sin 0° = 0 while cos 0° = 1,

Solve sin 2x
180°.

sin 2x = 1 when 2x = 90°, so X
360°k, within 0° = x = 180°, X

1 for x in degrees between 0° and

45°, Since sin 2x = 1 also at 2x = 90° +
45°

Additional Resources

Trigonometric Functions Examples with Solution: A Detailed Exploration

Trigonometric functions examples with solution serve as essential tools for
understanding the fundamental relationships between angles and sides in
right-angled triangles. These examples not only illuminate the practical
application of sine, cosine, tangent, and their reciprocal functions but also
establish a foundation for more advanced mathematical and engineering
concepts. Analyzing these examples with clear, step-by-step solutions
provides clarity, enabling learners and professionals alike to grasp the
intricacies of trigonometry in both theoretical and applied contexts.



Understanding the Core Trigonometric Functions

Before delving into specific examples, it is crucial to revisit the core
trigonometric functions—sine (sin), cosine (cos), and tangent (tan)—-which
form the basis of many geometric and analytical problems. Defined primarily
for right-angled triangles, these functions relate the angles of a triangle
to the ratios of its sides:

e Sine (sin) of an angle is the ratio of the length of the opposite side
to the hypotenuse.
e Cosine (cos) is the ratio of the adjacent side to the hypotenuse.

e Tangent (tan) is the ratio of the opposite side to the adjacent side.

Their reciprocals—cosecant (csc), secant (sec), and cotangent (cot)—are also
frequently used, especially in calculus and physics applications. Mastering

these functions requires practical examples with solutions that demonstrate

how to calculate unknown sides or angles.

Trigonometric Functions Examples with Solution

To appreciate the application of trigonometric functions, consider the
following examples that illustrate common problem-solving strategies.

Example 1: Finding a Side Length Using Sine

A right triangle has an angle of 30°, and the hypotenuse measures 10 units.
Determine the length of the side opposite the 30° angle.

Solution:

1. Identify the relevant trigonometric function: Since the opposite side and
hypotenuse are involved, use sine.

2. Apply the sine formula:

\ [

\sin(\theta) = \frac{\text{opposite}}{\text{hypotenuse}}
\1

3. Substitute the known values:

\ [
\sin(30™\circ) = \frac{\text{opposite}}{10}



\]

4., Use the known value of sin(30°):

\ [
0.5 = \frac{\text{opposite}}{10}
\1

5. Solve for the opposite side:

\ [
\text{opposite} = 10 \times 0.5 =5
\1]

Thus, the side opposite the 30° angle is 5 units.

Example 2: Calculating an Angle Using Tangent

In a right triangle, the length of the side opposite the angle is 7 units,
and the adjacent side is 24 units. Find the measure of the angle.

Solution:

1. Recognize the use of tangent since opposite and adjacent sides are known:

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

\]

2. Substitute the values:

\ [
\tan(\theta) = \frac{7}{24}
\1]

3. Calculate the ratio:

\ [
\tan(\theta) \approx 0.2917

\1

4. Find the angle by taking the arctangent (inverse tangent):
\ [

\theta = \tan™{-1}(0.2917) \approx 16.26"\circ

\1

Therefore, the angle measures approximately 16.26 degrees.

Example 3: Using Cosine to Find the Hypotenuse

Suppose a right triangle has an angle of 45° and the adjacent side measures 8
units. Determine the length of the hypotenuse.



Solution:

1. Since the adjacent side and hypotenuse are involved, apply the cosine
function:

\ [

\cos(\theta) = \frac{\text{adjacent}}{\text{hypotenuse}}

\1

2. Substitute known values:

\ [

\cos(45™\circ) = \frac{8}{\text{hypotenuse}}
\1]

3. Recall that \(\cos(45™\circ) = \frac{\sqrt{2}}{2} \approx 0.7071\):
\ [
0.7071 = \frac{8}{\text{hypotenuse}}

\1

4. Solve for hypotenuse:

\ [

\text{hypotenuse} = \frac{8}{0.7071} \approx 11.31
\1

The hypotenuse is approximately 11.31 units in length.

Applying Trigonometric Functions Beyond
Triangles

While the traditional use of trigonometric functions involves right
triangles, their utility extends far beyond. In fields ranging from
engineering and physics to computer graphics, these functions model periodic
phenomena, wave behaviors, and rotational motion. Understanding how to
manipulate these functions with concrete examples and solutions enhances
analytical skills essential for solving real-world problems.

Example 4: Solving a Real-World Problem Involving
Elevation

A surveyor wants to find the height of a tree. Standing 30 meters from the
base, the angle of elevation to the top of the tree is 40°. Calculate the
height of the tree.

Solution:

1. Recognize the triangle formed: The surveyor’s line of sight, the tree
height, and the ground distance form a right triangle.



2. Use the tangent function to relate the height (opposite) and distance
(adjacent):

\ [

\tan(40™\circ) = \frac{\text{height}}{30}

\1]

3. Calculate \(\tan(40™\circ)\):

\ [
\tan(40™\circ) \approx 0.8391

\1]

4. Solve for height:

\ [
\text{height} = 30 \times 0.8391 = 25.17 \text{ meters}

\1]

The tree is approximately 25.17 meters tall.

Example 5: Circular Motion and Sine Function

An object moves along a circular path with a radius of 5 meters. At a certain
point, the object’s position forms a 60° angle with the positive x-axis. Find
the y-coordinate of the object's position.

Solution:

1. The y-coordinate on a circle can be found using:

\ [
y = r \sin(\theta)

\]

2. Substitute the known values:

\ [
y = 5 \times \sin(60™\circ)
\1]

3. Since \(\sin(60™\circ) = \frac{\sqrt{3}}{2} \approx 0.866\):

\ [
y = 5 \times 0.866 = 4.33

\1]

Hence, the y-coordinate is approximately 4.33 meters.

Key Features and Advantages of Using
Trigonometric Functions



Trigonometric functions provide a versatile framework for solving geometric
and physical problems involving angles and distances. Their application
spans:

e Precision: Trigonometric calculations deliver accurate measurements
crucial in engineering and architecture.

e Universality: Applicable to various disciplines such as astronomy,
navigation, and computer graphics.

* Predictive Power: Modeling cyclical phenomena like sound waves and light
waves.

e Ease of Computation: Availability of calculators and software enhances
problem-solving efficiency.

However, there are challenges in mastering trigonometric functions, such as
understanding their periodicity and dealing with angle conversions between
degrees and radians. Consistent practice with examples and solutions
mitigates these difficulties.

Comparing Trigonometric Functions in Different
Contexts

Analyzing trigonometric functions in various scenarios reveals their
adaptability:

Right Triangles: Direct application to find unknown sides or angles.

Unit Circle: Extends definitions to all angles, facilitating
understanding of periodic behavior.

Graphs: Visual interpretation of sine, cosine, and tangent functions
aids in comprehending oscillations.

Inverse Functions: Essential for retrieving angles from known ratios, as
seen in earlier examples.

Each context requires a nuanced approach, but the fundamental relationships
remain consistent, demonstrating the robustness of trigonometric functions.

As demonstrated through multiple trigonometric functions examples with
solution, the practical understanding of these mathematical tools is



indispensable. Their application ranges from simple geometric calculations to
complex modeling in scientific research, underscoring the importance of
mastering both the theory and practice of trigonometry.

Trigonometric Functions Examples With Solution
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Years(2024-2019) Trend Analysis, empowering studentsto be 100% exam ready. Our Heartfelt
Gratitude Finally, we would like to thank our authors, editors, and reviewers. Special thanksto
ourstudents who send ussuggestions and constantly help improve our books. To stay true to our
motto of ‘Learning Made Simple’, we constantly strive to present information in ways that are easy
to understand as well as remember.

trigonometric functions examples with solution: NDA/NA National Defence Academy &
Naval Academy Entrance Examination Solved Papers (2015-2024) | Paper 1 (Mathematics) & Paper
2 (General Ability Test) For Exam 2025 Team Prabhat, 2024-06-29 Comprehensive Coverage: This
book encompasses solved papers from the National Defence Academy and Naval Academy entrance
examinations from 2015 to 2023. It offers a thorough understanding of the exam pattern, question
types, and difficulty levels for both Papers 1 (Mathematics) and 2 (General Ability - English &
General Knowledge). Realistic Practice: With access to previous years' solved papers, readers can
engage in realistic practice sessions, simulating the actual exam environment. This practical
approach allows aspirants to gauge their readiness, identify strengths and weaknesses, and refine
their problem-solving techniques accordingly. Insightful Analysis: In addition to providing solutions
to the exam questions, this book offers insightful analysis and explanations. These insights delve into
the reasoning behind each solution, helping readers understand the underlying concepts and
principles. Such clarity enhances learning and retention, enabling aspirants to approach similar
questions with confidence. Benchmarking Performance: By consistently practicing with the solved
papers in this book, candidates can benchmark their performance against past trends and standards.
This benchmarking process allows for self-assessment and progress tracking, empowering aspirants



to monitor their growth and make targeted improvements in weaker areas. Strategic Preparation:
Utilizing this book as a study resource equips NDA/NA aspirants with the necessary tools to
strategically prepare for the entrance examination. From honing mathematical skills to refining
language proficiency and enhancing general knowledge, this comprehensive guide offers a holistic
approach to exam readiness, making it an invaluable asset for aspiring cadets.
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