Contents at a Glance

Introduction ..............eeeeeeeeeaeeaeeeaeneaencaneceeaneaaneesnecanes |
Part I: Homing in on Basic Solutions..............cccooueecueeca ¥

Chapter 1: Going Beyond Beginning Algebra...........ccoceevevviiniinoiniiiniieeceeeeeeieeenn 9
Chapter 2: Toeing the Straight Line: Linear Equations............cccccoveveevieciiesiencvennnenne. 23
Chapter 3: Cracking Quadratic EQUations..........ccccovevieeiiieiiiiiicieeeeee e 37
Chapter 4: Rooting Out the Rational, Radical, and Negative.........cccccoccervivrviencvennnnne. 57
Chapter 5: Graphing Your Way to the Good Life ..........cccccoeevirieiniecieieceeeeeeeenn 77
Part I1: Facing Off with Functions............ccccoeceeeieeeiee 97
Chapter 6: Formulating Function Facts ..........cccocciovievieeciiniiiiecieeeeeee e 99
Chapter 7: Sketching and Interpreting Quadratic Functions..........cccceceveviererennnnne 117
Chapter 8: Staying Ahead of the Curves: Polynomials ...........ccoceveeveriinninnieninnnnnn. 133
Chapter 9: Relying on Reason: Rational Functions ..........c.ccceceevvvenieninsinnenciencnennne 157
Chapter 10: Exposing Exponential and Logarithmic Functions ..........c.c.cceeveeuvennnn. 177

Part I11: Conquering Conics and Systems of Equations ...201

Chapter 11: Cutting Up Conic SECHONS.......ccceeeieeiieciieieeieciecee et 203
Chapter 12: Solving Systems of Linear Equations...........cceccovvieviinernenninnenneneennne 225
Chapter 13: Solving Systems of Nonlinear Equations and Inequalities.................... 247

Part 1V: Shifting into High Gear
with Advanced Concepts .............uuuuuueueeeeeeeeeeeaaaaaeee. 207

Chapter 14: Simplifying Complex Numbers in a Complex World...........c.cccecveeurennee. 269
Chapter 15: Making Moves with MatriCes ..........ccceeieireeieceerienesececeeeeeeee e 281
Chapter 16: Making a List: Sequences and Series ..........ccccceeeereeneenieesieesieeiieeeenenens 303
Chapter 17: Everything You Wanted to Know about Sets ........c..coccceivevnenennennene 323
Part U: The Part of TeNs .........uueeeeeeeeennunnunnniiaiaaaaaaaee 307
Chapter 18: Ten Multiplication TriCKS ........cccecciieiiieciieiieeceeeeeeeeeee e 349
Chapter 19: Ten Special Types of NUMDETS ........cccccevvierieriiinieneenecesieeieeieeeeneens 357

JHACK «eeeaaeeeeeeeeaeeaeeeneneeeeaeeaaannssesesssaeasannneeeees 301






Table of Contents

JHEPOAUCEION ....aeeeeeeaeeeeeeeeaeeeeeennnaeeeesennnsseeesnnnsseeeennnannees ]

ADbOoUt This BOOK.......cooiiiiiiiiiiiiieieeectetteee ettt 1
Conventions Used in This BOOK .........cccccueciieiiieiieeiinieceeeeeeeeeee e 2
FOOlisSh ASSUMPTIONS ......cocviiiiiiiciecieeeesect ettt sae e eaae s 2
How This Book Is Organized............ccecuevieriieneeniencienieeieseeneesieesie e eve e 3
Part I: Homing in on Basic Solutions...........ccccceevevvienveniienieneeneeniennne. 3
Part II: Facing Off with Functions ..........ccecevivvinniniiniiniinieccenee, 4
Part III: Conquering Conics and Systems of Equations ..................... 4
Part IV: Shifting into High Gear with Advanced Concepts................ 5
Part V: The Part of TENS.......ccccceeciieiieieceeseeeeeeeee et 5
Icons Used in This BOOK.......ccccciiieriieriienieiesieeiecie et 5
Where to GO from Here.........ccoviiiiiiiiiiiiiitctccceceeeet et 6

Part I: Homing in on Basic Solutions..............cceceueeecueeca ¥

Chapter 1: Going Beyond Beginning Algebra...................... 9
Outlining Algebra Properties..........cccocvevueevieriienienieseeceesie et 10
Keeping order with the commutative property ..........cccccevvueennennnne 10
Maintaining group harmony with the associative property........... 10
Distributing a wealth of values ..........ccooeeveriiiniiniiniiiiceceeee 11
Checking out an algebraic ID .........c.cccooeeviiiiiciieiecieeeeeeeeee e, 12
Singing along iN-VEISES ........cccceeiririieiierienieeieeceeeteee e 13
Ordering Your Operations.........ccccecuiecieeiieeienienieseeseeseesieeieesaeesaessesenesens 13
Equipping Yourself with the Multiplication Property of Zero................... 14
Expounding on Exponential Rules ...........ccccovinininincienienieneeeceeeeeeeenen 15
Multiplying and dividing eXponents ............c.ccoceeevecierenerescenieesnenens 15
Getting to the roots of eXponents .............cccoceeeveevieceenieneeneceens 15
Raising or lowering the roof with exponents............cccocerererreennen. 16
Making nice with negative exponents...........ccccccevrvieeriieniernieenneennns 17
Implementing Factoring Techniques ...........cccceecveevienvienieneeneeieeeeeieeeee 17
Factoring two teImIS ........ccvvveevieriiinieniereeece et 17
Taking on three terms........cooceeveevierieniieniieceeeeeeee e 18
Factoring four or more terms by grouping ............cccceeveeeveercieennnenn. 22
Chapter 2: Toeing the Straight Line: Linear Equations ............. 23
Linear Equations: Handling the First Degree..........c.cccccovvviiviinnciienieenn. 23
Tackling basic linear equations ..........cccccevervierienienieenieeneeneneeeene 24
Clearing out fractions ..........cccceevieiieeieecieeie et 25

Isolating different unknowns ...........ccceeieveriiinniinieniceceeeee e 26



(/iii Algebra Il For Dummies

Linear Inequalities: Algebraic Relationship Therapy .......cccccccevveveenncenne. 28
Solving basic inequaliti€s ..........cceceerierierinerieeee e 28
Introducing interval notation..........ccccceeeecieeciiecieccecieeeeeeeee e 29
Compounding inequality iSSUES ........ccccceevveriieneeniienieniereenieeie e 30

Absolute Value: Keeping Everything in Line..........cccocceevieviieniininncnnennnnn. 32
Solving absolute-value equations............cccevevvieriiencienienieneenienienns 32
Seeing through absolute-value inequality.........cccccevveeviininnennennens 34

Chapter 3: Cracking Quadratic Equations ........................ 37

Solving Simple Quadratics with the Square Root Rule..............ccccceueee 38
Finding simple square-root solutions ...........cccceceevveverenenencneeeennn. 38
Dealing with radical square-root solutions...........cccccoeeververeecuennnens 38

Dismantling Quadratic Equations into Factors.........cc.ccceceevieviieviencvennnnne. 39
Factoring binomials .........c.cccceevierviiniiniiiniiecececeeeeeeeeee e 39
Factoring trinomials..........ccoceevieriienieniinienenieniesesteeee e 41
Factoring by Srouping........cccccecceevierienienenneniienieeieseeseeseeeesee e 42

Resorting to the Quadratic Formula.........cccccoocovinininiiiniiirececeee, 43
Finding rational SOIUtiONS ...........cccccveeieiieciieiiccieceeeeeeeee e 44
Straightening out irrational solutions...........cccecceeveevierierieneeneenenns 44
Formulating huge quadratic results........cccccoevvvierveniienieenieeneenenienns 45

Completing the Square: Warming Up for Conics........ccceccervvervienrieneennnenne. 46
Squaring up to solve a quadratic equation........c..cceceeveereiruervuenneenns 46
Completing the square twiCe OVer ..........cceceviriieierierinereeeeeeeene 48

Getting Promoted to High-Powered Quadratics (without the Raise)......49
Handling the sum or difference of cubes .........cccccceecvvviiriineenennnns 50
Tackling quadratic-like trinomials...........ccccceeerviirnenceiniienieneeieniens 51

Solving Quadratic Inequalities .........cccccovirririeniiniinieicceee e 52
Keeping it strictly quadratiC ........ccoceeveeveriiiiiiniiinienieeeeeeceeeee 53
Signing up for fractions ..........c.ceceeeeeiieiieninenee e 54
Increasing the number of factors .........cccoceeviieciieciecciecieceeecee, 55

Chapter 4: Rooting Out the Rational, Radical, and Negative ........ 57

Acting Rationally with Fraction-Filled Equations..........ccccccoevveviereecreennn. 57
Solving rational equations by tuning in your LCD ...........ccccceueunenn. 58
Solving rational equations with proportions............ccccceevvereevuennnne 62

Ridding Yourself of a Radical.........cccccecveieierieninicieieeeeeee e 65
Squaring both sides of a radical equation .........c..cceceevvieriinennennnnns 65
Calming two radiCals........cceeeeiririeieieiereeeeee e 67

Changing Negative Attitudes about Exponents...........ccccecevevenineneenenen. 68
Flipping negative exponents out of the picture...........ccccoevueeuennnns 69
Factoring out negatives to solve equations...........cccceecververueevrennens 70

Fooling Around with Fractional Exponents ...........ccccoevieveivinniennieniiennene. 73
Combining terms with fractional exponents .........c.ccceceeververviennnens 73
Factoring fractional exponents.........c..ccocceverviinniensieneeneeneenennieneenne 73

Solving equations by working with fractional exponents............... 74



Table of Contents

Chapter 5: Graphing Your Way to the Good Life ................... 17
Coordinating Your Graphing Efforts ........c.ccceccevviiniiinienenniniieieeieceeeeee, 78
Identifying the parts of the coordinate plane..........cccccceevveveruennns 78
Plotting from dot to dot.........cccceviiriiniiniiiriereeeeeeececeeee 79
Streamlining the Graphing Process with Intercepts and Symmetry ....... 80
Finding x- and y-iNtercepts ........cccvvierienerieniinienieneereereeeeeeeeee 80
Reflecting on a graph’s Symmetry........ccccocceeeiiecieeienceeneeneeneeieeienns 82
Graphing LINES ......ccccuiviiiiiiieececieeeeteeteee et sve e ste et ae et s ae s ses 84
Finding the slope of @ lin€ ..........cccevveieviinireceeeeeee e 85
Facing two types of equations for lines..........cccecvevcieneeninnenvennnenns 86
Identifying parallel and perpendicular lines.........cccccooceeververvuennnns 88
Looking at 10 Basic FOIMS ........cccooeviriiiieieieiecce e 89
Lines and qUadratiCs........ccceeeevieeiinieniesieciecie et 90
Cubics and QUATTICS ....ceeeverieiiieiieiececie et ae e 90
Radicals and rationals ........c..cc.coceveevieiienininininecccsceceeeeeen 91
Exponential and logarithmic curves...........ccccoeveviieniiinieninnennenneenne 92
Absolute values and Circles .........ccccocooevevinininnniencnenneeeeeee 93
Solving Problems with a Graphing Calculator.............cccceeevenineneneencnee. 93
Entering equations into graphing calculators correctly ................. 94
Looking through the graphing window ........c.ccccecevviiniiiniineenennnnnns 96

Part II: Facing Off with Functions ..............ccccececeeeieceae 97

Chapter 6: Formulating FunctionFacts .......................... 99
Defining FUNCHONS .....coooieiiiiiiieeeeeeee e 99
Introducing function notation...........cccceeceeeieeciieciieciencierieceeeeeeee, 100
Evaluating functions ..........ccceeceeciiiienieneenececeeeceeseee e 100
Homing In on Domain and Range...........ccceoeveieviiiniiiniinieneeieeeeieeienene 101
Determining a function’s domain ..........cceceevervierviencienienienennienne, 101
Describing a function’s range ...........c.coceeeeeecieecieecieceieeee e, 102
Betting on Even or Odd Functions...........ccceceeveeieviineneninineeeesee 104
Recognizing even and odd functions...........ccceceeeveeienieneenieenenen. 104
Applying even and odd functions to graphs.........cccecceevvercieneenennns 105
Facing One-to-One Confrontations...........cccceevveeviervieniieneenienniensieeieeeeneens 106
Defining one-to-one functions..........ccoccevceevierviiniieniieniienienecseeeeen 106
Eliminating one-to-one violators ..........cccccceeceeevieecieccieeeeeeee, 107
Going to Pieces with Piecewise Functions............cccocoevviniinniinenenennne 108
DOING PIECEWOTK......eeviiiieiieieeieeie ettt ere e ae e saeeaeeaeas 108
Applying piecewise functions..........cccoceeveerieneeniesenieniesieseeseenne 110
Composing Yourself and Functions .........c.cccecevveeniiniinenninnensienienienne 111
Performing compositions..........coccoeeeviineriiiniiinnienieneeeeeeeeeeen 112
Simplifying the difference quotient...........ccccccoevveevveeveenieneeneenenee. 113
Singing Along with Inverse FUnctions ...........ccccocevenenenininceneneenenne 114
Determining if functions are iNVerses...........cccoeeeeveeeeneeneeneeesnennnn. 114

Solving for the inverse of a function.........c.ccccevvevvverceenieneenieeeenen. 115

ix



X

Algebra Il For Dummies

Chapter 7: Sketching and Interpreting Quadratic Functions ....... 117
Interpreting the Standard Form of Quadratics.........ccceceevvvvviieniriiencnennnnn. 117
Starting with “a” in the standard form..........cccocceevverciinviininnennnnen. 118
Following up with “b” and “C”.......ccccovvievirviriiniinieneeeeeeeeeen 119
Investigating Intercepts in Quadratics .........ccceecveeeirieneeneeciieceeeeee, 120
Finding the one and only y-intercept..........cccccovevvenvinnninnennennee. 120
Finding the X-intercepts........ccccceeviirienienieieceeeeeeeesee e 122
Going to the Extreme: Finding the Vertex..........ccccovvvevievinciinvinienciennne 124
Lining Up along the Axis of Symmetry ........ccccecevvieriiiniiniinnininieeieene 126
Sketching a Graph from the Available Information.........c..cccccceevevencnnen. 127
Applying Quadratics to the Real World..........c.cccccvveeiiiiieniieeieeeeeee 129
Selling CandIEs .........cceviriririeieeeee e 129
Shooting basketballs..........cccceeeeiiniinienieeeeeeceeeeee e 130
Launching a water balloon..........cccccovviiriiiniiiniiiiniiiececeee, 131
Chapter 8: Staying Ahead of the Curves: Polynomials ............ 133
Taking a Look at the Standard Polynomial Form ...........cccccceevvveviennennnn. 133
Exploring Polynomial Intercepts and Turning Points ..........ccccccceenenen. 134
Interpreting relative value and absolute value.............cccceevueeneenee. 135
Counting intercepts and turning points ...........cccceevveviereenreenennen. 136
Solving for polynomial intercepts ..........cceceevveviereneninceereererereene 137
Determining Positive and Negative Intervals ...........ccccceeevieiieniieviecciennnnn. 139
UsSINg @ SIGN-IINE...c..cooiiiiiiieiecececeseeeeeee e 139
Interpreting the rule.........ccoceeiiiiiiieniec e 141
Finding the Roots of a Polynomial ...........cccoeeviiiniiniininniiiiiiinienieene 142
Factoring for polynomial roots...........ccccecvreceeecieenieccieeeeee e, 143
Saving your sanity: The Rational Root Theorem..............cccuene..e. 145
Letting Descartes make a ruling on signs..........ccceceeveeveevieecnennnenne 148
Synthesizing Root FINAINGS..........cceecveiiiiiinieiicieciccieceeeeeeeveeee e 149
Using synthetic division to test for roots.......c.ccceceeceevveninnennennen. 150
Synthetically dividing by a binomial............cccccevvevircircercerieneneeen. 153
Wringing out the Remainder (Theorem) ..........cccoecevevrcieciecienennnnen. 154
Chapter 9: Relying on Reason: Rational Functions ............... 157
Exploring Rational FUNCHIONS ..........c.cceeviieiiieiiiciecicceeeeeee e 158
Sizing Up dOMAIN .....cceociiriiriieiieieeeee e 158
Introducing iNtErCEPLS ..ccvevvievieeeeieieieeeeeeeeeee e 159
Adding Asymptotes to the Rational Pot..........ccccoevriincieniineenieeeeen, 159
Determining the equations of vertical asymptotes........................ 160
Determining the equations of horizontal asymptotes................... 160
Graphing vertical and horizontal asymptotes...........ccccceeververrennene 161
Crunching the numbers and graphing oblique asymptotes......... 162
Accounting for Removable Discontinuities ...........ccccoceevvervverveneeneennenee. 164
Removal by factoring.........cccceeceeviiiienienieieeeeeeeeeeeee e 164
Evaluating the removal restrictions..........cccoccevvevviencieneenienennnennne. 165

Showing removable discontinuities on a graph ..........cccccccceeeenee. 165



Table of Contents

Pushing the Limits of Rational Functions ..........cccccoceviininiinninneninnen. 166
Evaluating limits at discontinuities............ccccoccevevinincnieceneneene 168
GOoIng tO INFINILY .coveiiiirieeeee e 170
Catching rational limits at infinity..........ccccocconinnininniiiee 172

Putting It All Together: Sketching Rational Graphs from Clues ............. 173

Chapter 10: Exposing Exponential and Logarithmic Functions... .. 177

Evaluating Exponential EXpressions..........cccccceeeervienieneenensennensienceennns 177

Exponential Functions: It’s All About the Base, Baby .........ccccevuvevenen. 178
Observing the trends in bases.........cccceverviiriiiniieniienienineceeee, 179
Meeting the most frequently used bases: 10 and e............cccun..... 180

Solving Exponential EQUAtions..........ccccocveiieiiieiieciecieeeeceeieeeeie e 182
Making bases matCh.........ccoccvevieiienieiiciicceee e 182
Recognizing and using quadratic patterns ........c.ccceccevceervevueenennee. 184

Showing an “Interest” in Exponential Functions.......c..cccececeveccncnenen. 185
Applying the compound interest formula...........ccccevveirvienviincnnennns 185
Looking at continuous compounding...........c.cccceevveeiereeseesreenennnn. 188

Logging On to Logarithmic Functions ...........cecceceieninininininnieenee 189
Meeting the properties of logarithms...........ccceceevveriieniinieniennenen. 189
Putting your 10gs tO WOTK.......cccoeciiriiniiniiiieierieceeeeeeeee e 190

Solving Logarithmic EqQuations..........c.cccecueviiniiniininniniinienieeieeeeneeeen 193
Setting 1og equal tO 1Og ......ooverieriiniiiie e 193
Rewriting log equations as exponentials..........c.cccceecercerrienienenennen. 195

Graphing Exponential and Logarithmic Functions ...........cccceceeeninennnne 196
Expounding on the exponential...........cccccoevveviirviincienieenienieneeieenne, 196
Not seeing the logs for the trees .........cocoeevvinviriinciniinieeeeee, 198

Part I11: Conquering Conics and Systems of Equations...201

Chapter 11: Cutting Up Conic Sections ......................... 203
Cutting Up @ COME ..ottt ettt s 203
Opening Every Which Way with Parabolas ..........ccceceeveeviniiinniiecenciennnnne 204

Looking at parabolas with vertices at the origin ..........cccccuenene. 205
Observing the general form of parabola equations....................... 208
Sketching the graphs of parabolas..........ccccocevviviieniininninneneenee. 209
Converting parabolic equations to the standard form.................. 212
Going Round and Round in Conic Circles..........cccovereninieninnienenenenene 213
Standardizing the Circle.........ccooevivienienieciececececeeee e, 213
Specializing in CIrcles.........cooevviiriiiniiniinieeceeeeeeeee e 214
Preparing Your Eyes for Solar EIlipSEeS .........cccecveeieverenieieeeieeseseeene 215
Raising the standards of an ellipse .........c.cccoccevvervieniininnenneniennee. 216
Sketching an elliptical path........cccccoooeviiriiiieririeeeee e 218
Feeling Hyper about Hyperbolas...........ccccoecuevieniinieniecieeiecieeieceeeeeeen 219
Including the asymptotes........cccocevievienieciieciicececeeee e, 220
Graphing hyperbolas .........cccoceeriinieiiniiiniieeneeeeeee e 222

Identifying Conics from Their Equations, Standard or Not .................... 223

xi



X’ii Algebra Il For Dummies

Chapter 12: Solving Systems of Linear Equations ................ 225
Looking at the Standard Linear-Systems Form
and Its Possible SOIUtiONS ........ccccceirieiiiineiieeeeeeeeeees 225
Graphing Solutions of Linear Systems..........cccoceevernernennieniennienieneenens 226
Pinpointing the intersection ..........c.ccccoueeeiieciecieceeeeee, 227
Toeing the same line tWiCe........ccccevveriineriiniinereeeeeeeeeeen 228
Dealing with parallel ines ..........cccecveriereeciieciieieeeeceeceeceee e 228
Eliminating Systems of Two Linear Equations with Addition ................ 229
Getting to an elimination point..........ccccccoevevvenvieniieniieneceeeeeen, 230
Recognizing solutions for parallel and coexisting lines................. 231
Solving Systems of Two Linear Equations with Substitution.................. 232
Variable substituting made €asy .......c..ccoceeveevirnennenienieeneeneeeee 232
Identifying parallel and coexisting lines...........ccceceeceervereenreenennen. 233
Using Cramer’s Rule to Defeat Unwieldy Fractions ..........cccccecvevieevenne 234
Setting up the linear system for Cramer ..........cccocevveevieneenennennen. 235
Applying Cramer’s Rule to a linear system.........cccceceevveniineenennns 236
Raising Linear Systems to Three Linear Equations ..........cc.ccoceevervvnuennen. 237
Solving three-equation systems with algebra........c.cccccecvevienennnnen. 237
Settling for a generalized solution for linear combinations.......... 239
Upping the Ante with Increased Equations ...........ccccceevveveeiinviienienceennnn. 241
Applying Linear Systems to Our 3-D World .........ccccoevvevieniiniininnennenen. 243
Using Systems to Decompose Fractions .........ccccocevvieneenennennennienieenene 244

Chapter 13: Solving Systems of Nonlinear

Equations and Inequalities ..................... ...l 247
Crossing Parabolas with Lines .........ccccocevvieniiiniininniinicienieeieeeeene 247
Determining the point(s) where a line
and parabola cross paths .........cccecvveciieiieeccieeeeceeeeee e 248
Dealing with a solution that’s no solution...........cccecevceeviecienennnnnen. 250
Intertwining Parabolas and Circles..........ccceveevierieniencieneeieecieeeeeveeene 251
Managing multiple intersections.........ccccecevvenveenceenieeneeneeneeieenen, 252
Sorting out the solutions...........cccceriieieeeieieereeeeeeeee e 254
Planning Your Attack on Other Systems of Equations ............c.cccecenene. 255
Mixing polynomials and lines ...........cccecueevieieeieceenieseeceeeereee. 256
Crossing pOlynomMials.........ceceeieierierinenieeeeceieese et 257
Navigating exponential intersections ...........cccocceevveeveeneeneeseenennnn. 259
Rounding up rational functions...........cceceeeeevirviiecienieenieneeeeieenee, 261
Playing Fair with Inequalities ...........cccccovvrniriiniiniinieecceeeeeeee 264
Drawing and quartering inequaliti€s ..........c.cccoeevvienieenennennenneennen. 264

Graphing areas with curves and lines ..........cccccceevvevievieneecreennennen. 265



Table of Contents

Part 1U: Shifting into High Gear
with Advanced Concepts..............ccccaocuueeeeeeeeeeeeeaaaaae. 207

Chapter 14: Simplifying Complex Numbers in a Complex World . . . .269

Using Your Imagination to Simplify Powers of i........cccccoeceevvniiniennnncn. 270
Understanding the Complexity of Complex Numbers..........c.cccceecveennee 271
Operating on complex NUMDETS.......ccccceeirierienininenieeeee e 272
Multiplying by the conjugate to perform division ...........c.ccccu.. 273
Simplifying radiCals..........ccceeeeeevierieriecececeeee e 275
Solving Quadratic Equations with Complex Solutions.........c...cccceevennen. 276
Working Polynomials with Complex Solutions...........cccoecevvrevrcvenienrenennne. 278
Identifying conjugate Pairs..........cccceeerererieienieneseeeeeeeeee e 278
Interpreting COMPIeX ZEIOS .........ccoeririreiieieereseeeeee e 279
Chapter 15: Making Moves with Matrices ...................... 281
Describing the Different Types of Matrices ..........cccccevveveeviiecieecieeciennnnne 282
Row and column matrices........c..cooevenirenieieninenenenceeeeseeee 282
SQUATE MALTICES ...ovveiiiiiiieeieeieeteete sttt seeeaeeaees 283

Z:8Y0 MALTICES ..eeiieiieiieriteriterieete ettt ettt ettt tesaeesaaesasesaaenseenee 283
[dentity MatriCes ......ccccveeiieiiieeeeeee e e 284
Performing Operations on MatriCes ........cccoceverierienieneneneeieeereseenene 284
Adding and subtracting matrices..........cccoevveveerieeciencieeieeieeeeeeane 285
Multiplying matrices by Scalars .........ccccceecvercierceenceeneeneeneeeeieene 286
Multiplying tWo MatriCes.......cccuevuiiviervieriiiriicieeeeeeeeeee e 286
Applying matrices and operations........c..ccceeveeveevieniienieenieneenennns 288
Defining RoOw Operations ...........cccoocveeiiieeiieciieceeeeec e 292
Finding Inverse MatriCes ........ocovvuerieniiiiiniienieneententete e 293
Determining additive iNVErses........cccocevveeieeciiecieecieeieceeceeeeveeee 294
Determining multiplicative inverses...........ccccceeeevienvieneeneeneennennnn. 294
Dividing Matrices by Using INVErSes .........cccocevvierviinieneenennienieeieneenens 299
Using Matrices to Find Solutions for Systems of Equations................... 300
Chapter 16: Making a List: Sequences and Series ............... 303
Understanding Sequence Terminology ..........ccccceevuervienieneinenniensienieennns 303
Using sequence NOtation ..........ccoccevierieneeiieniiennienieneeneeeeeeeee e 304
No-fear factorials in SEQUENCES .........ccceverieierierereceeeeeeeeee e 304
Alternating sequential patterns...........ccceceeveevierienieecieecieeieeeeseenns 305
Looking for sequential patterns ..........ccocceeeeviervieecienceeneeneeneeseeene. 306
Taking Note of Arithmetic and Geometric Sequences............cccecueruvennen. 309
Finding common ground: Arithmetic sequences...............cccccc.c..... 309

Taking the multiplicative approach: Geometric sequences.......... 311

XI



Xi(/ Algebra Il For Dummies

Recursively Defining Functions............cocceevevviniiniiniiniieeeeieeeeee 312
Making a Series Of MOVES ......cc.coivierierieriereeeeiteteteie ettt seene 313
Introducing summation notation ...........ccecceeeievieecieccienieneeseeieeee. 314
Summing arithmetically.........ccccoeciriinieniieiieiceeeceeeeee e, 315
Summing geometriCally ......ccceevverciirienienieeieeieeieereeeee e 316
Applying Sums of Sequences to the Real World............ccccceevvininiennnnnen. 318
Cleaning up an amphitheater...........ccccocenviiiiniiniiniieeeee, 318
Negotiating your alloWance ............ccecveveecieeciiecieecieceeseeseesee e 319
Bouncing a ball ........cccooieiieiieiiciecieeeeeeeee e 320
Highlighting Special FOrmulas...........ccccoovverievieenienienieneeseeseeseesveeeeeenn 322
Chapter 17: Everything You Wanted to Know about Sets .......... 323
Revealing Set NOtation .........ccocuivierieniiiieecccece et 323
Listing elements with @ rOSter ..........cccevceeviirvinvienienienieeeeeeee, 324
Building sets from scratCh ........ccccooceviiniiiiniiniieeee, 324
Going for all (universal set) or nothing (empty set)........cccc........ 325
Subbing in with subsets.......c.ccccecviiienieeieeceeeeeee e, 325
OPErating ON SEtS.......ccceiiriiririieiieteierere ettt ettt ettt te e s ebeene 327
Celebrating the union of tWo Sets .........cccccuvvverveerienienieneeeeeee, 327
Looking both ways for set intersections........c.ccceceeveervenvenennennen. 328
Feeling complementary about Sets.........ccccecvrviervieniieneeneenensienne. 329
Counting the elements in Sets .........cccceevierviiriiiniieniiniceeeeeee, 329
Drawing Venn You Feel LiKe It .........cccooeiinininiiiiiieeeceeeee e 330
Applying the Venn diagram..........c.ccceeveeeeenienieniesiecieeieseeseeseenns 331
Using Venn diagrams with set operations..........ccceceevveervenieenennen. 332
Adding a set to a Venn diagram..........ccceceevveneeniernienniennienieneeneenne 333
Focusing on Factorials.........cccocevieriiniinieniicieciecienteceeeeee e 336
Making factorial manageable............ccccoeverviiriiinieniiiniinieeeeee, 336
Simplifying factorials .........ccoceeeieriereririeeeeeeeeee e 337

How Do I Love Thee? Let Me Count Up the Ways ........cccecvvieiieiieninenene 338
Applying the multiplication principle to sets.......cccccoeviiriireennnnnns 338
Arranging permutations of SetS.........ccccoevvvvirveriiniiiniieneeeee 339
Mixing up sets with combinations ..........cccceceveierviininninnenneniennee. 343
Branching Out with Tree Diagrams .........ccccoccevverviinieninniensensienieeeenene 344
Picturing a tree diagram for a permutation ...........cccceccevvereereennnnnen. 345
Drawing a tree diagram for a combination ............ccccoevvereerueennenen. 346

Part U: The Part of Tenss ..........cuueeeeeeeeeeeeeceececacaaaaaaaaaa 307
Chapter 18: Ten Multiplication Tricks .......................... 349

Chapter 19: Ten Special Types of Numbers ...................... 357

JOACK caaeaeeeeeeeeeeaeaeeeeenenneseeeeeeeeeassasasaaaaaasaaaaaannnnee 30 T



