


A Complete Guide to
Trigonometry

by DIBEOS

Click the image above to view it in GeoGebra.

2

https://dibeos.net
https://www.geogebra.org/calculator/f3vdvxgt


Contents
Introduction 5

How It All Started 7
The Sine Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Oscillations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Euler’s Formula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
The Wave Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Fourier Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

The Core of Trigonometry 19
The Shadows that Create Waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
How to Get to Radians Naturally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Wave Description 30
Wave Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Amplitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Other Connections Between Triangles and Waves 35
Conservation Rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Local↔ Global . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Bonus: Visualizing Trigonometric Functions 41
The Standard Trigonometric Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Reciprocal Trigonometric Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Inverse Trigonometric Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Hyperbolic Trigonometric Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Appendix: Trigonometric Identities 56

Exercises 60
Exercise 1: Trigonometric Expressions (Practice) . . . . . . . . . . . . . . . . . . 60
Exercise 2: Mathematical Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Exercise 3: A Triangle Hidden Inside a Wave . . . . . . . . . . . . . . . . . . . . . 80



“[Trigonometry] is one of those subjects
that has become a standard part of the
toolbox of every scientist and applied

mathematician.

Daniel E. Otero

”
Suggestion

This material takes a deeper look at
the topics discussed in this YouTube
video. We highly recommend watching
the video first to get a basic understand-
ing, then reading this material. Click on
the image.

https://www.youtube.com/watch?v=kDnLvRQBTQM
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If you found this document useful let us know. If you
found typos or things to improve, let us know as well.
Your feedback is very important to us. We are working
hard to deliver the best material possible. Contact us
at dibeos.contact@gmail.com or sign up to have access to
future books and course at https://dibeos.com/

All rights reserved by DIBEOS. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, scanning, or otherwise, without prior written permission of the
Publisher.
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