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I. INTRODUCTION 

Trigonometry plays a fundamental role in engineering by providing tools to analyze and solve problems related to 

angles, distances, and relationships within geometric shapes. It is essential for various engineering disciplines, including 

civil, mechanical, electrical, and more. Engineers use trigonometry to: 

Structural Analysis: Calculate forces and stresses in bridges, buildings, and other structures using principles of 

trigonometry to determine angles and lengths of components. 

Mechanical Engineering: Analyze mechanical systems, such as gear mechanisms and linkages, by understanding 

angular motion and the relationships between angles and distances. 

Electrical Engineering: Apply trigonometric functions to analyze alternating current (AC) circuits, phase relationships, 

and waveforms in electronics. 

Surveying and Geomatics: Measure distances and angles in land surveying and geospatial mapping to create accurate 

maps and determine land boundaries. 

Robotics: Design robotic systems that rely on trigonometry to determine the positions and orientations of robotic arms 

and sensors. 

Control Systems: Employ trigonometric concepts in control theory to regulate systems like automotive cruise control 

and industrial automation. 

Signal Processing: Use trigonometric functions in digital signal processing to analyze and manipulate signals, such as 

sound and images. 

In summary, trigonometry is a foundational mathematical tool in engineering that enables engineers to model and solve 

real-world problems involving angles, distances, and periodic phenomena. It forms the basis for many advanced 

engineering applications and is crucial for engineers to understand and apply in their work. 

 

II. BACKGROUND 

A fundamental area of mathematics called trigonometry has many uses in the realms of engineering and other sciences. 

Trigonometry is a tool that engineers use to, among other things, handle problems with angles, distances, forces, and 

waves. An introduction to the use of trigonometry in engineering is provided below: 

Electrical Engineering: In electrical engineering, alternating current (AC) circuits, whose voltage and current change 

sinusoidally, are analyzed using trigonometry. Engineers represent AC signals using trigonometric functions like sine 

and cosine and compute variables like phase difference and impedance. 

Robotics: To control the motion of robotic arms and manipulators, trigonometry is used in robotics for path planning, 

kinematics, and solving inverse kinematics problems. 

 

2.1 Need of the study  

Trigonometric functions are used in electrical engineering to study alternating current (AC) circuits. Phasor diagrams 

and trigonometric techniques are used by engineers to compute the voltage, current, and impedance in AC circuits. 
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Kinematics in robotics: In order to solve issues pertaining to the motion and positioning of robotic arms and 

manipulators, trigonometry is essential. Trigonometric calculations are used by engineers to plan and manage robotic 

motions. 

 

2.2 Statement of the problem 

Engineers may be required to examine enormous datasets using trigonometric transformations in domains like data 

science and machine learning. It can be difficult to efficiently manage and process this data. 

It can be difficult to successfully teach trigonometry to engineering students. Teachers must make sure that students 

understand the fundamentals of trigonometry while also emphasizing its significance and use in engineering. 

 

2.3 Objective of the study  

Trigonometry is a branch of mathematics that deals with the relationships between the angles and sides of triangles. In 

engineering, trigonometry plays a crucial role in solving problems related to:  

Mechanical Engineering: Trigonometry is used to analyze forces, moments, and mechanical systems. Engineers use 

trigonometric principles to calculate angles, distances, and vectors in the design and analysis of machinery, structures, 

and mechanisms. 

Civil Engineering: In civil engineering, trigonometry is employed for surveying, determining land contours, calculating 

distances, and solving problems related to construction and infrastructure projects. 

Electrical Engineering: Trigonometry is used in analyzing alternating current (AC) circuits, calculating phase angles, 

and understanding the behavior of electrical waves and signals. Engineers use trigonometric functions to design and 

analyze circuits and systems. 

Aerospace Engineering: Trigonometry is vital in aerospace engineering for navigation, flight dynamics, and spacecraft 

design. Engineers use trigonometric concepts to calculate trajectories, angles, and distances in various aerospace 

applications. 

Mechatronics and Robotics: Trigonometry plays a significant role in the design and control of mechatronic systems and 

robots. Engineers use trigonometric functions to model and control the movement and positioning of robotic arms and 

mechanisms. 

Materials Science and Structural Analysis: Trigonometry is employed in analyzing stresses, strains, and deformations in 

materials and structures. Engineers use it to design safe and efficient structures and analyze their behavior under various 

loads. 

Computer Graphics and Computer-Aided Design (CAD): Trigonometry is essential for rendering 2D and 3D graphics, 

modeling objects, and controlling the movement of objects in computer graphics and CAD software. 

 

2.4 Plan of action 

Sure, here's a short plan of action for studying trigonometry in engineering mathematics: 

1. Set clear learning goals. 

2. Gather relevant resources. 

3. Create a study schedule. 

4. Master the fundamentals. 

5. Learn trigonometric identities and equations. 

6. Apply trigonometry to engineering problems. 

7. Practice problem-solving. 

8. Seek help when needed. 

9. Review and assess your progress. 

10.Apply trigonometry in real engineering projects. 

11. Stay informed about developments in your field. 

12. Consider ongoing learning and specialization. 
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2.5 Time/Schedule 

Here's a short-form schedule for studying trigonometry in engineering mathematics: 

1. Goal Setting 

2. Resource Gathering 

3. Study Schedule 

4. Master Basics 

5. Identities & Equations 

6. Engineering Applications 

7. Problem Practice 

8. Seek Help as Needed 

9. Review & Assess 

10. Real Projects Application 

 

2.6 Sample of the study 

Objective: Master trigonometry for engineering applications. 

Study Plan: 

Basics: Understand trig functions, angles, and unit circle. 

Identities: Learn key trigonometric identities. 

Applications: Apply trig to engineering problems (e.g., forces, circuits, structures). 

Practice: Solve problems regularly for proficiency. 

Resources: Use textbooks, online courses, and practice tests. 

Review: Periodically revisit topics for reinforcement. 

Real Projects: Apply trigonometry to actual engineering tasks. 

Seek Help: Consult instructors or online communities as needed. 

Assess: Test your understanding with quizzes or mock exams. 

Stay Current: Stay updated on engineering trends. 

Continual Learning: Consider advanced topics for specialization. 

Adapt this plan to your specific needs and engineering field. 

  

2.7 Tools of the study 

Textbooks: Comprehensive engineering math books. 

Online Courses: Internet-based video lectures and exercises. 

Graphing Calculators: Calculators for visualizing and solving trig problems. 

Engineering Software: MATLAB, Mathematica, or engineering-specific software. 

Trigonometric Tables: Quick-reference tables for trig values. 

Online Resources: Websites, videos, and interactive tutorials. 

Engineering Forums: Online communities for discussions and help 

Practice Problems: Textbook exercises and online problem banks. 

Reference Books: Engineering reference materials with trig formulas. 

Mathematical Software: Software for numerical trig calculations. 

Study Groups: Collaborative learning with peers. 

Instructor Support: Seek guidance from professors or instructors. 

 

2.8 Data collection 

Data collection in trigonometry and engineering mathematics involves gathering numerical  

information, measurements, and sensor data, often related to angles, distances, and physical parameters, for analysis 

and problem-solving in engineering applications. 

Data analysis and interpretation 
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Data analysis and interpretation in trigonometry and engineering mathematics involve using trigonometric principles to 

make sense of collected numerical data, draw conclusions, and solve engineering problems. 

 

2.9 Finding of the study 

Findings of the study in trigonometry for engineering include improved problem-solving,  

precision, and interdisciplinary application, leading to innovative and accurate engineering solutions. 

 

2.10 Implications 

Trigonometry in engineering mathematics finds application in calculations involving angles, distances, and forces, 

contributing to precise designs, efficient problem-solving, and interdisciplinary problem-solving. 
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APPENDICES 

Appendices in trigonometry and engineering mathematics provide supplementary information like trig tables, 

derivations, figures, data sets, code, questionnaires, glossary, and additional references to support the main content. 

  

 


