
by Mary Jane Sterling
Other For Dummies math titles:

Algebra For Dummies 0-7645-5325-9
Algebra Workbook For Dummies 0-7645-8467-7

Calculus For Dummies 0-7645-2498-4
Calculus Workbook For Dummies 0-7645-8782-x

Geometry For Dummies 0-7645-5324-0
Statistics For Dummies 0-7645-5423-9

Statistics Workbook For Dummies 0-7645-8466-9
TI-89 Graphing Calculator For Dummies 0-7645-8912-1 (also available for TI-83 and TI-84 models)

Trigonometry For Dummies 0-7645-6903-1

Trigonometry
Workbook

FOR

DUMmIES
‰

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page iii





File Attachment
C1.jpg



01_587811 ffirs.qxd  6/1/05  6:00 PM  Page ii



Trigonometry
Workbook

FOR

DUMmIES
‰

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page i



01_587811 ffirs.qxd  6/1/05  6:00 PM  Page ii



by Mary Jane Sterling
Other For Dummies math titles:

Algebra For Dummies 0-7645-5325-9
Algebra Workbook For Dummies 0-7645-8467-7

Calculus For Dummies 0-7645-2498-4
Calculus Workbook For Dummies 0-7645-8782-x

Geometry For Dummies 0-7645-5324-0
Statistics For Dummies 0-7645-5423-9

Statistics Workbook For Dummies 0-7645-8466-9
TI-89 Graphing Calculator For Dummies 0-7645-8912-1 (also available for TI-83 and TI-84 models)

Trigonometry For Dummies 0-7645-6903-1

Trigonometry
Workbook

FOR

DUMmIES
‰

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page iii



Trigonometry Workbook For Dummies®

Published by
Wiley Publishing, Inc.
111 River St.
Hoboken, NJ 07030-5774
www.wiley.com

Copyright © 2005 by Wiley Publishing, Inc., Indianapolis, Indiana

Published simultaneously in Canada

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, except as permitted under Sections 107 or 108 of
the 1976 United States Copyright Act, without either the prior written permission of the Publisher, or authorization through
payment of the appropriate per-copy fee to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,
978-750-8400, fax 978-646-8600. Requests to the Publisher for permission should be addressed to the Legal Department,
Wiley Publishing, Inc., 10475 Crosspoint Blvd., Indianapolis, IN 46256, 317-572-3447, fax 317-572-4355, or online at
http://www.wiley.com/go/permissions.

Trademarks: Wiley, the Wiley Publishing logo, For Dummies, the Dummies Man logo, A Reference for the Rest of Us!, The
Dummies Way, Dummies Daily, The Fun and Easy Way, Dummies.com and related trade dress are trademarks or registered
trademarks of John Wiley & Sons, Inc. and/or its affiliates in the United States and other countries, and may not be used
without written permission. All other trademarks are the property of their respective owners. Wiley Publishing, Inc., is not
associated with any product or vendor mentioned in this book.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE NO REPRESENTATIONS
OR WARRANTIES WITH RESPECT TO THE ACCURACY OR COMPLETENESS OF THE CONTENTS OF THIS WORK AND
SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING WITHOUT LIMITATION WARRANTIES OF FITNESS FOR A PAR-
TICULAR PURPOSE. NO WARRANTY MAY BE CREATED OR EXTENDED BY SALES OR PROMOTIONAL MATERIALS. THE
ADVICE AND STRATEGIES CONTAINED HEREIN MAY NOT BE SUITABLE FOR EVERY SITUATION. THIS WORK IS SOLD
WITH THE UNDERSTANDING THAT THE PUBLISHER IS NOT ENGAGED IN RENDERING LEGAL, ACCOUNTING, OR
OTHER PROFESSIONAL SERVICES. IF PROFESSIONAL ASSISTANCE IS REQUIRED, THE SERVICES OF A COMPETENT
PROFESSIONAL PERSON SHOULD BE SOUGHT. NEITHER THE PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR
DAMAGES ARISING HEREFROM. THE FACT THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS
A CITATION AND/OR A POTENTIAL SOURCE OF FURTHER INFORMATION DOES NOT MEAN THAT THE AUTHOR OR
THE PUBLISHER ENDORSES THE INFORMATION THE ORGANIZATION OR WEBSITE MAY PROVIDE OR RECOMMEN-
DATIONS IT MAY MAKE. FURTHER, READERS SHOULD BE AWARE THAT INTERNET WEBSITES LISTED IN THIS WORK
MAY HAVE CHANGED OR DISAPPEARED BETWEEN WHEN THIS WORK WAS WRITTEN AND WHEN IT IS READ.

For general information on our other products and services, please contact our Customer Care Department within the U.S.
at 800-762-2974, outside the U.S. at 317-572-3993, or fax 317-572-4002.

For technical support, please visit www.wiley.com/techsupport.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in
electronic books.

ISBN-13: 978-0-7645-8781-8

ISBN-10: 0-7645-8781-1

Manufactured in the United States of America

10   9   8   7   6   5   4   3   2   1

1B/SQ/QW/QV/IN

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page iv

www.wiley.com


About the Author
Mary Jane Sterling is also the author of Algebra For Dummies, Trigonometry For Dummies,
Algebra Workbook For Dummies, Algebra I CliffStudySolver, and Algebra II CliffStudySolver
(all published by Wiley). She has taught at Bradley University in Peoria, Illinois, for over
25 years.

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page v



01_587811 ffirs.qxd  6/1/05  6:00 PM  Page vi



Dedication
I would like to dedicate this book to my husband, Ted, for his good-natured patience and
understanding during the tense times of this and other writing projects. I also dedicate this
book to my three children — Jon, Jim, and Jane — who seem to get a kick out of having a
mother who writes books about mathematics.

Author’s Acknowledgments
I would like to thank Elizabeth Kuball for all her hard work on whipping this into shape; she
has been great to work with. Thank you to David Herzog for his technical input. Also, thanks
to Kathy Cox for seeing that I got another great project.

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page vii



Publisher’s Acknowledgments
We’re proud of this book; please send us your comments through our Dummies online registration form located at
www.dummies.com/register/.

Some of the people who helped bring this book to market include the following:

Acquisitions, Editorial, and Media Development

Project Editor: Elizabeth Kuball

Acquisitions Editor: Kathy Cox

Technical Editor: David Herzog

Editorial Manager: Michelle Hacker

Editorial Assistants: Hanna Scott, Melissa Bennett

Cover Photos: © Getty Images/Photodisc Blue

Cartoons: Rich Tennant (www.the5thwave.com)

Composition Services

Project Coordinator: Shannon Schiller

Layout and Graphics: Jonelle Burns, Andrea Dahl, 
Carrie A. Foster, Lauren Goddard, Denny Hager,
Heather Ryan, Rashell Smith

Proofreaders: Vicki Broyles, Leeann Harney, 
Jessica Kramer, Carl Pierce, Dwight Ramsey

Indexer: Lynnzee Elze

Publishing and Editorial for Consumer Dummies

Diane Graves Steele, Vice President and Publisher, Consumer Dummies

Joyce Pepple, Acquisitions Director, Consumer Dummies

Kristin A. Cocks, Product Development Director, Consumer Dummies

Michael Spring, Vice President and Publisher, Travel

Kelly Regan, Editorial Director, Travel

Publishing for Technology Dummies

Andy Cummings, Vice President and Publisher, Dummies Technology/General User

Composition Services

Gerry Fahey, Vice President of Production Services

Debbie Stailey, Director of Composition Services

01_587811 ffirs.qxd  6/1/05  6:00 PM  Page viii

www.dummies.com


Contents at a Glance
Introduction.................................................................................1

Part I: Trying Out Trig: Starting at the Beginning ...........................5
Chapter 1: Tackling Technical Trig.............................................................................................................7
Chapter 2: Getting Acquainted with the Graph......................................................................................21
Chapter 3: Getting the Third Degree........................................................................................................37
Chapter 4: Recognizing Radian Measure.................................................................................................45
Chapter 5: Making Things Right with Right Triangles ...........................................................................57

Part II: Trigonometric Functions ..................................................75
Chapter 6: Defining Trig Functions with a Right Triangle .....................................................................77
Chapter 7: Discussing Properties of the Trig Functions........................................................................93
Chapter 8: Going Full Circle with the Circular Functions....................................................................105

Part III: Trigonometric Identities and Equations..........................119
Chapter 9: Identifying the Basic Identities............................................................................................121
Chapter 10: Using Identities Defined with Operations ........................................................................135
Chapter 11: Techniques for Solving Trig Identities..............................................................................161
Chapter 12: Introducing Inverse Trig Functions...................................................................................185
Chapter 13: Solving Trig Equations........................................................................................................195
Chapter 14: Revisiting the Triangle with New Laws ............................................................................213

Part IV: Graphing the Trigonometric Functions ...........................231
Chapter 15: Graphing Sine and Cosine ..................................................................................................233
Chapter 16: Graphing Tangent and Cotangent .....................................................................................249
Chapter 17: Graphing Cosecant, Secant, and Inverse Trig Functions ...............................................255
Chapter 18: Transforming Graphs of Trig Functions ...........................................................................263

Part V: The Part of Tens ............................................................277
Chapter 19: Ten Identities with a Negative Attitude............................................................................279
Chapter 20: Ten Formulas to Use in a Circle.........................................................................................281
Chapter 21: Ten Ways to Relate the Sides and Angles of Any Triangle .............................................285

Appendix: Trig Functions Table..................................................289

Index.......................................................................................293

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page ix



02_587811 ftoc.qxd  6/1/05  6:18 PM  Page x



Table of Contents
Introduction .................................................................................1

About This Book.........................................................................................................................1
Conventions Used in This Book ...............................................................................................1
Foolish Assumptions .................................................................................................................2
How This Book Is Organized.....................................................................................................2

Part I: Trying Out Trig: Starting at the Beginning.........................................................2
Part II: Trigonometric Functions ....................................................................................3
Part III: Trigonometric Identities and Equations..........................................................3
Part IV: Graphing the Trigonometric Functions ...........................................................3
Part V: The Part of Tens...................................................................................................4

Icons Used in This Book............................................................................................................4
Where to Go from Here..............................................................................................................4

Part I: Trying Out Trig: Starting at the Beginning............................5

Chapter 1: Tackling Technical Trig......................................................................................7
Getting Angles Labeled by Size ................................................................................................7
Naming Angles Where Lines Intersect.....................................................................................9
Writing Angle Names Correctly ..............................................................................................10
Finding Missing Angle Measures in Triangles ......................................................................11
Determining Angle Measures along Lines and outside Triangles ......................................12
Dealing with Circle Measurements ........................................................................................14
Tuning In with the Right Chord ..............................................................................................15
Sectioning Off Sectors of Circles ............................................................................................16
Answers to Problems on Tackling Technical Trig................................................................17

Chapter 2: Getting Acquainted with the Graph ...............................................................21
Plotting Points ..........................................................................................................................21
Identifying Points by Quadrant ..............................................................................................23
Working with Pythagoras ........................................................................................................24
Keeping Your Distance ............................................................................................................26
Finding Midpoints of Segments ..............................................................................................27
Dealing with Slippery Slopes ..................................................................................................28
Writing Equations of Circles ...................................................................................................30
Graphing Circles.......................................................................................................................32
Answers to Problems on Graphing ........................................................................................33

Chapter 3: Getting the Third Degree..................................................................................37
Recognizing First-Quadrant Angles .......................................................................................37
Expanding Angles to Other Quadrants..................................................................................39
Expanding Angles beyond 360 Degrees.................................................................................40
Coordinating with Negative Angle Measures........................................................................41
Dealing with Coterminal Angles .............................................................................................42
Answers to Problems on Measuring in Degrees...................................................................43

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xi



Chapter 4: Recognizing Radian Measure.........................................................................45
Becoming Acquainted with Graphed Radians......................................................................45
Changing from Degrees to Radians........................................................................................47
Changing from Radians to Degrees........................................................................................49
Measuring Arcs.........................................................................................................................50
Determining the Area of a Sector ...........................................................................................52
Answers to Problems on Radian Measure ............................................................................53

Chapter 5: Making Things Right with Right Triangles...................................................57
Naming the Parts of a Right Triangle.....................................................................................57
Completing Pythagorean Triples ...........................................................................................59
Completing Right Triangles ....................................................................................................61
Working with the 30-60-90 Right Triangle .............................................................................62
Using the Isosceles Right Triangle.........................................................................................64
Using Right Triangles in Applications ...................................................................................65
Answers to Problems on Right Triangles..............................................................................68

Part II: Trigonometric Functions ...................................................75

Chapter 6: Defining Trig Functions with a Right Triangle .............................................77
Defining the Sine Function ......................................................................................................78
Cooperating with the Cosine Function..................................................................................79
Sunning with the Tangent Definition .....................................................................................80
Hunting for the Cosecant Definition ......................................................................................81
Defining the Secant Function..................................................................................................82
Coasting Home with the Cotangent .......................................................................................83
Establishing Trig Functions for Angles in Special Right Triangles ....................................85
Applying the Trig Functions ...................................................................................................86
Answers to Problems on Defining Trig Functions ...............................................................88

Chapter 7: Discussing Properties of the Trig Functions ................................................93
Defining a Function and Its Inverse .......................................................................................93
Deciding on the Domains ........................................................................................................95
Reaching Out for the Ranges ..................................................................................................97
Closing In on Exact Values ......................................................................................................98
Determining Exact Values for All Functions .........................................................................99
Answers to Problems in Properties of Trig Functions ......................................................102

Chapter 8: Going Full Circle with the Circular Functions ...........................................105
Finding Points on the Unit Circle .........................................................................................105
Determining Reference Angles .............................................................................................108
Assigning the Signs of Functions by Quadrant...................................................................111
Figuring Out Trig Functions around the Clock...................................................................113
Answers to Problems in Going Full Circle...........................................................................115

Part III: Trigonometric Identities and Equations ..........................119

Chapter 9: Identifying the Basic Identities ....................................................................121
Using the Reciprocal Identities ............................................................................................121
Creating the Ratio Identities .................................................................................................123
Playing Around with Pythagorean Identities......................................................................124
Solving Identities Using Reciprocals, Ratios, and Pythagoras .........................................127
Answers to Problems on Basic Identities ...........................................................................130

xii Trigonometry Workbook For Dummies 

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xii



Chapter 10: Using Identities Defined with Operations ................................................135
Adding Up the Angles with Sum Identities .........................................................................135
Subtracting Angles with Difference Identities ....................................................................138
Doubling Your Pleasure with Double Angle Identities ......................................................140
Multiplying the Many by Combining Sums and Doubles ..................................................142
Halving Fun with Half-Angle Identities ................................................................................144
Simplifying Expressions with Identities ..............................................................................146
Solving Identities....................................................................................................................148
Answers to Problems on Using Identities ...........................................................................151

Chapter 11: Techniques for Solving Trig Identities.......................................................161
Working on One Side at a Time ............................................................................................161
Working Back and Forth on Identities .................................................................................164
Changing Everything to Sine and Cosine ............................................................................165
Multiplying by Conjugates ....................................................................................................167
Squaring Both Sides...............................................................................................................168
Finding Common Denominators ..........................................................................................169
Writing All Functions in Terms of Just One ........................................................................171
Answers to Problems Techniques for Solving Identities ..................................................173

Chapter 12: Introducing Inverse Trig Functions ............................................................185
Determining the Correct Quadrants ....................................................................................185
Evaluating Expressions Using Inverse Trig Functions ......................................................187
Solving Equations Using Inverse Trig Functions................................................................189
Creating Multiple Answers for Multiple and Half-Angles ..................................................191
Answers to Problems on Inverse Trig Functions ...............................................................193

Chapter 13: Solving Trig Equations..................................................................................195
Solving for Solutions within One Rotation..........................................................................195
Solving Equations with Multiple Answers ..........................................................................197
Special Factoring for a Solution ...........................................................................................200
Using Fractions and Common Denominators to Solve Equations ...................................202
Using the Quadratic Formula ...............................................................................................205
Answers to Problems on Solving Trig Equations...............................................................206

Chapter 14: Revisiting the Triangle with New Laws....................................................213
Using the Law of Sines...........................................................................................................213
Adding the Law of Cosines....................................................................................................215
Dealing with the Ambiguous Case .......................................................................................218
Investigating the Law of Tangents .......................................................................................219
Finding the Area of a Triangle the Traditional Way ...........................................................220
Flying In with Heron’s Formula.............................................................................................221
Finding Area with an Angle Measure ...................................................................................222
Applying Triangles .................................................................................................................223
Answers to Problems on Triangles ......................................................................................224

Part IV: Graphing the Trigonometric Functions ............................231

Chapter 15: Graphing Sine and Cosine ...........................................................................233
Determining Intercepts and Extreme Values ......................................................................233
Graphing the Basic Sine and Cosine Curves.......................................................................235
Changing the Amplitude........................................................................................................236
Adjusting the Period of the Curves .....................................................................................238

xiiiTable of Contents

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xiii



Graphing from the Standard Equation ................................................................................239
Applying the Sine and Cosine Curves to Life .....................................................................241
Answers to Problems on Graphing Sine and Cosine .........................................................243

Chapter 16: Graphing Tangent and Cotangent ...............................................................249
Establishing Vertical Asymptotes ........................................................................................249
Graphing Tangent and Cotangent ........................................................................................250
Altering the Basic Curves .....................................................................................................252
Answers to Problems on Graphing Tangent and Cotangent ............................................253

Chapter 17: Graphing Cosecant, Secant, and Inverse Trig Functions.......................255
Determining the Vertical Asymptotes .................................................................................255
Graphing Cosecant and Secant ............................................................................................256
Making Changes to the Graphs of Cosecant and Secant...................................................257
Analyzing the Graphs of the Inverse Trig Functions .........................................................258
Answers to Problems on Cosecant, Secant, and Inverse Trig Functions........................261

Chapter 18: Transforming Graphs of Trig Functions .....................................................263
Sliding the Graphs Left or Right ...........................................................................................263
Sliding the Graphs Up or Down............................................................................................264
Changing the Steepness ........................................................................................................266
Reflecting on the Situation — Horizontally ........................................................................267
Reflecting on Your Position — Vertically ............................................................................268
Putting It All Together ...........................................................................................................269
Combining Trig Functions with Polynomials .....................................................................270
Answers to Problems on Transforming Trig Functions ....................................................272

Part V: The Part of Tens.............................................................277

Chapter 19: Ten Identities with a Negative Attitude ....................................................279
Negative Angle Identities ......................................................................................................279
Complementing and Supplementing Identities ..................................................................279
Doing Fancy Factoring with Identities.................................................................................280

Chapter 20: Ten Formulas to Use in a Circle ..................................................................281
Running Around in Circles ....................................................................................................281
Adding Up the Area................................................................................................................281
Defeating an Arc Rival ...........................................................................................................281
Sectioning Off the Sector.......................................................................................................282
Striking a Chord......................................................................................................................282
Ringing True............................................................................................................................283
Inscribing and Radii ...............................................................................................................283
Circumscribing and Radii......................................................................................................283
Righting a Triangle .................................................................................................................284
Inscribing a Polygon ..............................................................................................................284

Chapter 21: Ten Ways to Relate the Sides and Angles of Any Triangle....................285
Relating with the Law of Sines..............................................................................................285
Hatching a Little Heron .........................................................................................................286
Summing Sines........................................................................................................................286
You Half It or You Don’t .........................................................................................................286
Cozying Up with Cosines.......................................................................................................286

xiv Trigonometry Workbook For Dummies 

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xiv



Angling for an Angle...............................................................................................................286
Mixing It Up with Cosines .....................................................................................................286
Heron Again, Gone Tomorrow..............................................................................................287
Divide and Conquer with the Tangent.................................................................................287
Heron Lies the Problem.........................................................................................................287

Appendix: Trig Functions Table ..................................................289

Index .......................................................................................293

xvTable of Contents

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xv



xvi Trigonometry Workbook For Dummies 

02_587811 ftoc.qxd  6/1/05  6:18 PM  Page xvi



Introduction

What in the world is trigonometry? Well, for starters, trigonometry is in the world, on
the world, and above the world — at least its uses are. Trigonometry started out as 

a practical way of finding out how far things are from one another when you can’t measure
them. Ancient mathematicians came up with a measure called an angle, and the rest is 
history.

So, what’s my angle in this endeavor? (Pardon the pun.) I wanted to write this book because
trigonometry just hasn’t gotten enough attention lately. You can’t do much navigating with-
out trigonometry. You can’t build bridges or skyscrapers without trigonometry. Why has it
been neglected as of late? It hasn’t been ignored as much as it just hasn’t been the center of
attention. And that’s a shame.

Trigonometry is about angles, sure. You can’t do anything without knowing what the 
different angle measures do to the different trig functions. But trigonometry is also about
relationships — just like some of these new reality television shows. Did I get your attention?
These relationships are nearly as exciting as those on TV where they decide who gets to stay
and who gets to leave. The sine gets to stay and the cosecant has to leave when you know
the identities and rules and apply them correctly. Trigonometry allows you to do some
pretty neat things with equations and mathematical statements. It’s got the power.

Another neat thing about trigonometry is the way it uses algebra. In fact, algebra is a huge
part of trigonometry. Thinking back to my school days, I think I learned more about the
finesse of algebra when doing those trig identities than I did in my algebra classes. It all fits
together so nicely.

Whatever your plans are for trigonometry, you’ll find the rules, the hints, the practice, and
the support in this book. Have at it.

About This Book
This book is intended to cement your understanding — to give you the confidence that you
do, indeed, know about a particular aspect of trigonometry. In each section, you’ll find brief
explanations of the concept. If that isn’t enough, refer to your copy of Trigonometry For
Dummies, your textbook, or some other trig resource. With the examples I give, you’ll proba-
bly be ready to try out the problems for yourself and move on from there. The exercises are
carefully selected to incorporate the different possibilities that come with each topic — the
effect of different kinds of angles or factoring or trig functions.

Conventions Used in This Book
Reading any book involving mathematics can have an added challenge if you aren’t familiar
with the conventions being used. The following conventions are used throughout the text to
make things consistent and easy to understand:
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� New terms appear in italic and are closely followed by an easy-to-understand 
definition.

� Bold is used to highlight the action parts of numbered steps. Bold is also used on the
answers to the example and practice problems to make them easily 
identifiable.

� Numbers are either written out as words or given in their numerical form — whichever
seems to fit at the moment and cause the least amount of confusion.

� The variables (things that stand for some number or numbers — usually unknown at
first) are usually represented by letters at the end of the alphabet such as x, y, and z.
The constants (numbers that never change) are usually represented by letters at the
beginning of the alphabet such as a, b, or c, and also by two big favorites, k or π. In any
case, the variables and constants are italicized for your benefit.

� Angle measures are indicated with the word degrees or the symbol for a degree, °, or
the word radians. The radian measures are usually given as numbers or multiples of π.
If the angle measure is unknown, I use the variable x or, sometimes, the Greek letter Θ.

� I use the traditional symbols for the mathematical operations: addition, + ; subtraction, – ;
multiplication, × or sometimes just a dot between values; and division, ÷ or sometimes
a slash, / .

Foolish Assumptions
We all make foolish assumptions at times, and here are mine concerning you:

� You have a basic knowledge of algebra and can solve simple linear and quadratic equa-
tions. If this isn’t true, you may want to brush up a bit with Algebra For Dummies or a
textbook.

� You aren’t afraid of fractions. FOF (fear of fractions) is a debilitating but completely
curable malady. You just need to understand how they work — and don’t work — and
not let them throw you.

� You have a scientific calculator (one that does powers and roots) available so you can
approximate the values of radical expressions and do computations that are too big or
small for paper and pencil.

� You want to improve your skills in trigonometry, practice up on those topics that
you’re a little rusty at, or impress your son/daughter/boyfriend/girlfriend/boss/
soul mate with your knowledge and skill in trigonometry.

How This Book Is Organized
This book is organized into parts. Trigonometry divides up nicely into these groupings or
parts with similar topics falling together. You can identify the part that you want to go to and
cover as much if not all of the section before moving on.

Part I: Trying Out Trig: Starting at the Beginning
The study of trigonometry starts with angles and their measures. This is what makes
trigonometry so different from other mathematical topics — you get to see what angle

2 Trigonometry Workbook For Dummies 
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measures can do. For starters, I describe, pull apart, and inspect angles in triangles and 
circles. You get intimate with the circle and some of its features; think of it as becoming
well-rounded. (Sorry, I just couldn’t resist.)

One of the best things about trigonometry is how visual its topics are. You get to look at pic-
tures of angles, triangles, circles, and sketches depicting practical applications. One of the
visuals is the coordinate plane. You plot points, compute distances and slopes, determine
midpoints, and write equations that represent circles. This is preparation for determining the
values of the trig functions in terms of angles that are all over the place — angles that have
positive or negative, very small or very large, degree or radian measures.

And, saving the best for last, I cover the right triangles. These triangles start you out in terms
of the trig functions and are very user-friendly when doing practical applications.

Part II: Trigonometric Functions
The trig functions are unique. These six basic functions take a simple little angle measure,
chew on it a bit, and spit out a number. How do they do that? That’s what you find out in the
chapters in this part. Each function has its own particular definition and inner workings. Each
function has special things about it in terms of what angles it can accept and what numerical
values it produces. You start with the right triangle to formulate these functions, and then you
branch out into all the angles that can be formed going ’round and ’round the circle.

Part III: Trigonometric Identities and Equations
The trigonometric identities are those special equivalences that the six trig functions are
involved with. These identities allow you to change from one function to another for your
convenience, or just because you want to. You’ll find out what the identities are and what to
do with them. Sometimes they help make a complex expression much simpler. Sometimes
they make an equation more manageable — and solvable. (Believe it or not, some people
actually like to solve trig identities just for the pure pleasure of conquering the algebraic and
trigonometric challenge they afford.)

In this part, I introduce you to the inverse trig functions. They undo what the original trig func-
tion did. These inverse functions are very helpful when solving trig equations — equations
that use algebra to find out which angles make the statement true.

And, last but not least, you’ll find the Law of Sines and Law of Cosines in this part. These two
laws or equations describe some relationships between the angles and sides of a triangle —
and then use these properties to find a missing angle measure or missing side of the triangle.
They’re most handy when you can’t quite fit a right triangle into the situation.

Part IV: Graphing the Trigonometric Functions
The trig functions are all recognizable by their graphs — or, they will be by the time you
finish with this part. The characteristics of the functions — in terms of what angle measures
they accept and what values they spew out — are depicted graphically. Pictures are very
helpful when you’re trying to convince someone else or yourself what’s going on.

The graphs of the trig functions are transformed in all the ways possible — shoved around
the coordinate system, stretched out, squashed, and flipped. I describe all these possibilities

3Introduction
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with symbols and algebra and with the actual graph. Even if you’re graphing functions with
a graphing calculator, you really need to know what’s going on so you can either decipher
what’s on your calculator screen or tell if what you have is right or wrong.

Part V: The Part of Tens
This is one of my favorite parts of this book. Here I was able to introduce some information
that just didn’t fit in the other parts — stuff I wanted to show you and couldn’t have other-
wise. You’ll find some identities that fit special situations and all have a connection with the
minus sign. You’ll find everything you’ve always wanted to know about a circle but were
afraid to ask. And, finally, I explore and lay bare for all to see the relationships between the
angles and sides of a triangle.

Icons Used in This Book
To make this book easier to read and simpler to use, I include some icons that can help you
find and fathom key ideas and information.

You’ll find one or more examples with each section in this book. These are designed to cover
the techniques and properties of the topic at hand. They get you started on doing the prac-
tice problems that follow. The solutions at the end of each chapter provide even more detail
on how to solve those problems.

This icon appears when I’m thinking, “Oh, it would help if I could mention that. . . .” These 
situations occur when there’s a particularly confusing or special or complicated step in a
problem. I use this icon when I want to point out something to save you time and frustration.

Sometimes, when you’re in the thick of things, recalling a particular rule or process that can
ease your way is difficult. I use this icon when I’m mentioning something you’ll want to try to
remember, or when I’m reminding you of something I’ve covered already.

Do you remember the old Star Trek series in which the computer would say, “Warning, warn-
ing!” and alert Commander Kirk and the others? Think of this icon as being an alert to watch
out for Klingons or any other nasty, tricky, or troublesome situation.

Where to Go from Here
Where do you start? You can start anywhere you want. As with all For Dummies books, the
design is with you in mind. You won’t spoil the ending by doing those exercises, first. You can
open to a random page or, more likely, look in the table of contents or index for that topic
that’s been bugging you. You don’t have to start at the beginning and slog your way through.
All through the book, I reference preceding and later chapters that either offer more explana-
tion or a place for further discovery.

There’s a great companion book to this workbook called, just by coincidence, Trigonometry
For Dummies. It has more detail on the topics in this workbook, if you want to delve further
into a topic or get something clarified.

4 Trigonometry Workbook For Dummies 
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Part I
Trying Out Trig: 

Starting at the Beginning
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In this part . . .

I could’ve called this part FBI: Fabulous Basic Information.
Here you find all you need to know about angles, trian-

gles, and circles. You get to relate degrees to radians and
back again. All the basics are here for you to start with,
refer back to, or ignore — it’s your choice.
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Chapter 1

Tackling Technical Trig
In This Chapter
� Acquainting yourself with angles

� Identifying angles in triangles

� Taking apart circles

Angles are what trigonometry is all about. This is where it all started, way back when.
Early astronomers needed a measure to tell something meaningful about the sun and

moon and stars and their relationship between man standing on the earth or how they were
positioned in relation to one another. Angles are the input values for the trig functions.

This chapter gives you background on how angles are measured, how they are named, and
how they relate to one another in two familiar figures, including the triangle and circle. A lot
of this material is terminology. The words describe things very specific, but this is a good
thing, because they’re consistent in trigonometry and other mathematics.

Getting Angles Labeled by Size
An angle is formed where two rays (straight objects with an endpoint that go on forever in
one direction) have a common endpoint. This endpoint is called the vertex. An angle can also
be formed when two segments or lines intersect. But, technically, even if it’s formed by two
segments, those two segments can be extended into rays to describe the angle. Angle meas-
ure is sort of how far apart the two sides are. The measurement system is unique to these
shapes.

Angles can be classified by their size. The measures given here are all in terms of degrees.
Radian measures (measures of angles that use multiples of π and relationships to the circum-
ference) are covered in Chapter 4, so you can refer to that chapter when needed.

� Acute angle: An angle measuring less than 90 degrees.

� Right angle: An angle measuring exactly 90 degrees; the two sides are perpendicular.

� Obtuse angle: An angle measuring greater than 90 degrees and less than 180 degrees

� Straight angle: An angle measuring exactly 180 degrees.

Q. Is an angle measuring 47 degrees acute,
right, obtuse, or straight?

A. An angle measuring 47 degrees is acute.

Q. Is an angle measuring 163 degrees acute,
right, obtuse, or straight?

A. An angle measuring 163 degrees is obtuse.
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8 Part I: Trying Out Trig: Starting at the Beginning 

1. What type of angle is shown in the figure?

Solve It

90°

2. What type of angle is shown in the figure?

Solve It

31°

3. What type of angle is shown in the figure?

Solve It

114°

4. What type of angle is shown in the figure?

Solve It
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Naming Angles Where Lines Intersect
When two lines cross one another, four angles are formed, and there’s something spe-
cial about the pairs of angles that can be identified there. Look at Figure 1-1. The two
lines have intersected, and I’ve named the angles by putting Greek letters inside them
to identify the angles.

The angles that are opposite one another, when two lines intersect, are called vertical
angles. The special thing they have in common, besides the lines they share, is that
their measures are the same, too. There are two pairs of vertical angles in Figure 1-1.
Angles β and ω are vertical. So are angles λ and θ.

The other special angles that are formed are pairs of supplementary angles. Two angles
are supplementary when their sum is 180 degrees. The supplementary angles in Figure
1-1 are those that lie along the same straight line with a shared ray between them. The
pairs of supplementary angles are: λ and ω, ω and θ, θ and β, and β and λ.

θ
ωβ

λ
Figure 1-1:
Two inter-

secting lines
form four

angles.

9Chapter 1: Tackling Technical Trig

5. Give the measure of the angles that are 
supplementary to the angle shown in the
figure.

Solve It

133°

6. Give the measure of the angle that is verti-
cal to the angle shown in the figure.

Solve It

45°

Q. If one angle in a pair of supplementary
angles measures 80 degrees, what does
the other angle measure?

A. The other measures 180 – 80 = 100
degrees.
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10 Part I: Trying Out Trig: Starting at the Beginning 

7. Find all the names for the angle shown in
the figure.

Solve It

A

G

B

8. Find all the names for the angle that’s verti-
cal to the angle POT in the figure.

Solve It

D

NT

P

O

Writing Angle Names Correctly
An angle can be identified in several different ways:

� Use the letter labeling the point that’s the vertex of the angle. Points are labeled
with capital letters.

� Use three letters that label points — one on one ray of the angle, then the vertex,
and the last on the other ray.

� Use a letter or number in the inside of the angle. Usually, the letters used are
Greek or lowercase.

Q. Give all the different names that can be
used to identify the angle shown in the
figure.

2A

D

B

C

A. The names for this angle are:

• Angle A (just using the label for the
vertex)

• Angle BAD (using B on the top ray, the
vertex, and D on the bottom ray)

• Angle BAC (using B on the top ray, the
vertex, and C on the bottom ray)

• Angle DAB (using D on the bottom ray,
the vertex, and B on the top ray)

• Angle CAB (using C on the bottom ray,
the vertex, and B on the top ray)

• Angle 2 (using the number inside the
angle)
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11Chapter 1: Tackling Technical Trig

Finding Missing Angle Measures in Triangles
Triangles are probably one of the most familiar forms in geometry and trigonometry.
They’re studied and restudied and gone over for the minutest of details. One thing that
stands out, is always true, and is often used, is the fact that the sum of the measures 
of the angles of any triangle is 180 degrees. It’s always that sum — never more, never
less. This is a good thing. It allows you to find missing measures — when they go 
missing — for angles in a triangle.

Q. If the measures of two of the angles of a
triangle are 16 degrees and 47 degrees,
what is the measure of the third angle?

A. To solve this, add 16 + 47 = 63. Then sub-
tract 180 – 63 = 117 degrees.

Q. An equilateral triangle has three equal
sides and three equal angles. If you
draw a segment from the vertex of an
equilateral triangle perpendicular to
the opposite side, then what are the
measures of the angles in the two new 
triangles formed? Look at the figure to
help you visualize this.

A. Because the triangle is equilateral, the
angles must each be 60 degrees, because 
3 × 60 = 180. That means that angles A
and B are each 60 degrees. If the segment
CD is perpendicular to the bottom of the
triangle, AB, then angle ADC and angle
BDC must each measure 90 degrees.
What about the two top angles? Because
angle A is 60 degrees and angle ADC is
90 degrees, and because 60 + 90 = 150,
that leaves 180 – 150 = 30 degrees for
angle ACD. The same goes for angle BCD.

C

DA B
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9. Triangle SIR is isosceles. An isosceles trian-
gle has two sides that are equal; the angles
opposite those sides are also equal. If the
vertex angle, I, measures 140 degrees, what
do the other two angles measure?

Solve It

10. A triangle has angles that measure n
degrees, n + 20 degrees, and 3n – 15
degrees. What are their measures?

Solve It

Determining Angle Measures along 
Lines and outside Triangles

Angles can be all over the place and arbitrary, or they can behave and be predictable.
Two of the situations in the predictable category are those where a transversal cuts
through two parallel lines (a transversal is another line cutting through both lines), and
where a side of a triangle is extended to form an exterior angle.

When a transversal cuts through two parallel lines, the acute angles formed are all
equal and the obtuse angles formed are all equal (unless the transversal is perpendicu-
lar to the line — in that case, they’re all right angles). In Figure 1-2, on the left, you can
see how creating acute and obtuse angles comes about. Also, the acute and obtuse
angles are supplementary to one another.

An exterior angle of a triangle is an angle that’s formed when one side of the triangle is
extended. The exterior angle is supplementary to the interior angle it’s adjacent to.
Also, the exterior angle’s measure is equal to the sum of the two nonadjacent interior
angles.
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