A-
fig ACADEMIG

Interactive Mathematics
Elementary
Algebra

| Personal Academic Notebook

fod Y it e e
h‘}i\,—.. SNBSS SSC = CB‘Avi,zr’.,.~»” = i S ——— " i, EEERMESL L e b e S



SSSSSSS

Interactive Mathematics

Elementary
Algebra

Personal Academic Notebook



Elementary Algebra Personal Academic Notebook Contributors

Writers:
D. Patrick Kinney, Ph.D.
Douglas F. Robertson, Ph.D.

Pat Kinney and Doug Robertson earned doctorates in mathematics education
at the University of Minnesota, where they have taught developmental
mathematics for many years. In 1999 they implemented Interactive
Mathematics with the support of a National Science Foundation grant

(DUE 9972445) and studied developmental students learning of mathematics
through computer-mediated instruction.

Thank you to the following people for their input:
Kurt Norlin, Ph.D.
LaurelTech Integrated Publishing Services

Kathleen Peak
Rochester Community and Technical College (RCTC)

Janet Stottlemyer, Ph.D.
University of Minnesota—General College

Interactive Mathematics — Elementary Algebra
©1994-2003 Academic Systems Corporation
All rights reserved.

Academic Systems Corporation
10140 Campus Point Drive
San Diego, CA 92121

800.694.6850
www.academicsystems.com

ISBN 1-57772-416-X

04/03



Table of Contents

Topic El Essentials — Preparing for AIgebra..............es 1
LeSSON ELLA FrACIONS ...............o.oooiee et 00 D
OWEIVICW ..ottt ettt a s ea s 88 3
Explain Concept 1: Multiplying and DIvIING .......ccorremimieimsmiminnsimnisisisieissessesecm. 3

Concept 2: Adding and SUBIrACHNG ....cocveiiviiiiiiiiiiie 17
CRIECKIIST ........c.cccimisnsmmssesosssisesmisssyosssses sassarsssass brrmmes snsas vss voss £4x 42 ot o84 KR ek 128 ET 6222 T 988 009480 P9 180 200855 24
Homework HOMEWOTK PIODIEINIS .......oviiiereiiieeeeieteeeeeteteseesesaeeese e seenssnesaenssress s st s ese s b ssssasnenas 26
Apply PLACHCE PLOBIGING .o anenseerenensnssonsssssstsisssin i 54ssits s oss o 8 450 o655 48 5410 e FHORS 1 298 0 653 o5 27
Evaluate PIAGTICE TS e it s vass sevtsns o ¥ e s L T o m e B o o Pt o i e st 29
Lesson EL.B Signed NUMDErS ... e 31
OIWVEIVICW  ...ooooieee et b bbb bbb 31
Explain Concept: 1: Adding and SubLragting.......a.wiemss st s wmssen st 31

Coneept: 2: Mutiplying and DIVIAING:.....uowe s sesasesnsmis 39
CRECKIIST .........ooooooeeee ettt |
Homework HOMEWOTK PLODIEINS ...ttt s 53
Apply PEACHCE PIOBIEINS ...ous vsmosens srms smsnnsssssnssnnserasas noness asas ssssn 3o s s RS ERTRI P esTR s SRR Sus s RaEo A 54
Evaluate PLACHICE TESE. crs s ss s e 5 5558585345565 53 0845 o0 5585 o S9SS 0  £EBHEB oA SO 881U 4 ¥ A 56
Cumulative Activities  Cumulative Review Problems ........ccocccecivioiiicniiiiiiniiiiicicicncceeices 57

TOPIC 1 REAI NUIMDEIS ... summmmmmsmrsrssosstomssmmsssursonssois oo o s e ssomsss 525 o834 18 4SR50 59
Lesson 1.1 The Real NUMDETS............ s 61
OVEEIVICW ..o ceerecomvins vssnnessusssssmsmsas mansssos s ssss sse i K ETHTHIRS HHVEEST Y ESA5 SE0 SRR SREROTS B0 TR S0 AT sV A 61
Explain Concept 1: Number Line: aiid NOTAUON s srssusssirstssswrisrmseiosscssssssasionststssasassrrsssss sosassssesn 61
CIECKIIST ......o.oivoinniinsinsimmmusssmsmsmssamnsssss sovossnsussvsssesvs s svevamars ooy sues s s sss sima<es 4 oxsaass boss Ean s a2 074347 4252 AT 2008 1222010 71
Homework HOMEWOTK PEOBIGIIIR ... on o omnemmemmsmmsesmn s nsssssnsssns smne sssass {5540 600 40§35 00 S 73 NP RO SRS SR 73
Apply PLACTICE PTOBIEIIIS: 1 cn oo snsansnnss o ieh 47553556508 557555460 5588009565 55 FE5 08 8 50 U SRRSO RS2 KRS0 74
Evaluate PrACHICE L ES o st uris s ousss asiassss s onses s s s oms s s s Swem s e v e s o et e 76
Lesson 1.2 Factoring and Fractions.................. 77
OIWVEIVICW ...ttt h et a et a et h e b bbb s st sb et 77
Explain Concept 1:/GCE AN LUENL ...oovoeonsmononsenesnssisssts 555 s i ssonsasisasens s e 05 rsson sisasinassvsass 77

Concept 2: FraBtiOng «usussmsmssesoiossonsian st 55508 508w eisssssvas sovavesssuvasens vavosawsssvs 85

Explore CFeT010) 1) i (0] ) (<11 o S —— 94
CRECKIIST ... a s 96
Homework HOMEWOTK PLODIEITIS .. .. vreennsnsssnnssonssiossssssssasisssssisessssns s e e sasis sFenso s smmsinisnssvossonsnss 98
Apply PTACHCE: PrODIOIINS: sosssssssssinnsesiisssisn +vsssastsssssssss s iasiosss sies s isiom eus sssvos samsusssasomonsswsonssnss 99
Evaluate 2 TEE1C 1T e D S B e 101
Lesson 1.3 Arithmetic of NUMDErs ... 103
OWEIVICW  ...ooooooeieeeeeeee etttk et 103
Explain Concept 1: Operations On NUMDETS .q.i.rmesewi o sssisesesioismsssmsiimmsississmesesssmmesies 103
Explore SAMPIE PEODIEMS ...vovvasrssessnessssssasssussesmansreresnsme e sesssus shosassusss sasenssaxsass sxsesso s sxsposs tomsssossss 117
CRECKIIST ... 118
Homework HOMEWOTK: PLODLEIIIS: . v nsosissassssesissss s ssssnssossssssnsasssnssiinessane ssostisisssses sanssssnssiestssssssasones 119
Apply Practice PrOBICTHS e cmemmmsmm irotsmenrsss srmmmmsossmtosssss asias s s s st sentons ess viss vesvesss 120
Evaluate PLACHICE TEST.. v cuvvivieietieeeeeteeeete ettt ese et se et ea et et e ettt es ettt et s s eas 121
Cumulative Activities Cumulative Review Problems .........c.ccocooiiiiiiiiiiiiiiciiiccneeceeee 122
INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS iii



Topic 2 Solving Linear Equations and Inequalities ..., 125

Lesson 2.1 Algebraic EXPresSiONns ... iioeeeeoeecoeeeeeeeeveseeseesseesnes 127
OWRIMECMN. ....oevusvainsss s siuususssssssisessass s5555355 55 4my s aswas st nom s s o e s s e e S S AR 127
Explain Concept 1: SIMplifying EXPreSSiONS .........c.oveveviiiieeeieeeeeeeeeeeee e 127
CRECKEIST ... e 136
Homework HOmeWOrk Problems ..ot 137
Apply Practice PRODIEMS .o smmmsmonnsimsssmssons35s51stisssnmssasssons s masmssosssss s cossmssusstsssminsatis 138
Evaluate PrACHCE TEST....viiiiici et 139
Lesson 2.2 Solving Linear EQUAtIONS ................cccoooooooooooooioooeomeeeeecooeeeeeeeeeooo 141
OINEFVIBWN .......comimissassssonsivssinsiotssisassnmmmas s sporsssses onoss oo o oesss sme 5585 e 5w 55 S R 650 e 141
Explain Concept 1: Solving EQUAtIONS T ...ooovuieieiuiiiicceceeeeeeee e 141
Concept 2: Solving EQUAtions T ...........o.ooevivoiiiiiieeeoeeeee oo 149

CRECKIISE .................iiiiiiiiiiiiimmmecesanasreasssssssss s sissssssmsass st es e on s s sSEAseSAS st s et e e ee e e e 160
Homework Homework Problems ............cccccouimiiiniieiicieeeeeeeeeeeee e 161
Apply Practice: PRODIBTIS ..ouocvmsns cssmsvisossissineissssmmrmesonenmmmss o osas ssssuss oresss copvsss ot o6t s65ossmass 162
Evaluate Practice TESt..........ouiiiiiiiccise e 164
Lesson 2.3 Problem SOIVING ... 165
VFBIVERW. ... st cnsvisms0s5555100405semesoms mess s o o o e 5488533654548 5SS RS e emene s cerm e ent s 165
Explain Concept 1: Number and Ae .............ccuovuiiuiuniniinieieieeeeeeeeeeeeeeeee e 165
CONCEPE 2: GOOMIEILY c..cucvs.spesisnssssisbusssssmsarassamesnrmsssmmsse cossesssasussssas rssmsssmas sons onasas s sssssscss 173

CRECKIIST ..ot 179
Homework Homework Problems ..............cccouiiiieiiceeceeeeeeeee e, 180
Apply PLACUCE PIOBIBINS ..c.vccossivsismsinsnererasmseassarensemessssmesssssssossssssnssesssuss ssssossssssiassennasrorssmns 182
Evaluate PEACTICE TSt oo ameevsvussnsnonpisssssusisssipesssshssissssisan smesnammssass oossas oo ns s vusests s s ionsssatssins 185
Lesson 2.4 Linear IN@QUAIII@S ................ccooo...ccooovvooooeeoomeeeeoeeeeeeeoeoeeeeoeoeeeoeoooooo 187
OVEIVICW ..o e 187
Explain Concept 1: SoIVING INEQUALIES ......vveiereeceeeeeee oo 187
CRECKIIST ...........coooio e 198
Homework HOmMeWOrk Problems .............ccoieiiiiunieiiiiiieiceceeceeeeeeee oo 199
Apply Practice Problems .............cocooiiiiiiiiiiiniee oo 200
Evaluate PLACHECE TESL....vc0ueuisums erssnssncsrorensaress sonssasmescsssssmsnssss s essssvesssssssssssssossisinssorsemmmmmnsessssasesed 201
Cumulative Activities  Cumulative Review Problems ... 202
Topic 3 INtroduction t0 GrapPhiNG .........cooiiiioiioeeeeceooeeeeeeeeeeeeeeeeoeeoeoeeeeeeeoeoeoeoeoeoeeoeoeoeoeoeeeoo 205
Lesson 3.1 Introduction to Graphing ... 207
OVEIVIEW ..ot 207
Explain Concept 1: PlOttNg POINES .......c.eviiieeiaiiieieeiceeceeeeeeeee oo 207
Concept 2: Rise and RUN .........cooiuiieiiiniiniiii et 213

Concept 3: The Distance FOrMUIA ..............ooovivivieeceeeeeeeeeee oo 217

CRECKIIST ... 223
Homework HOomework Problems ..............ccouiiiiieiieii e 226
Apply Practice ProbIEmS .............cccccoiimiiiiiieiiiec e 229
Evaluate PEACIICE TR ce.cou v pvsmnsssvonosimssnasisssssssimmmmn namommomesnssssomamess s ins b s s s e S S8 234
Cumulative Activities  Cumulative Review Problems ... 236

iv

INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS



Topic 4 Graphing Linear Equations and Inequalities ..., 239

Lesson 4.1 Graphing EQUALIONS ..o 241
OVEIVICW ..o e s eeee e 241
Explain Concept 1: Graphing Lines I ........cccooooiiioioiiieieeceeeee e, 241
Concept 2: Graphing Lines I .......ocoooiiiiiiiiiiicceieceeeeeeeeeeee e 245

Concept 3: SIope 0f @ LINE ..oiiiiiiiiiiiiiieececcee e 250

CIBERUEST .........coociimmmmmmmssnmommingisssssssiios s 65sses neonsoatasons asssasmssssmes sessas o eesomsisss s 405048 SRR SR SR o 258
Homework HOMEWOLK PrODIEINS ..o uvisus cosisunsse souesmsvonstaivassonssosesansansmusssnssssecnenonsesanssnsas ses ssses sossonsss 260
Apply Practice ProbIems ............cccoooiiiiiiiii oot e 262
Evaluate Practice Test.......coovovvveeieiereeieecceeeen S L S, 265
Lesson 4.2 The Equation of @ LiNe ... 267
ETBEMUBNEE .o msssssnvanssssnd A SR 5535 s e i i S 854S S S 267
Explain Concept 1: Finding the EQUAtiON L........cocooeieiiiiiiiieiicceeeeeeeee e 267
Concept 2: Finding the EQUAtioN TT ........c.oovoviviiiiiiiiieeeeeeeeeeeeeeeeeeeeeeo 271

EXPHONE .......ccomsoms cosssmscnsusiosmsnssssinssssinisis avmmsrass asmmenasessos women sessenss sost pusve b ook o Exnpvs s R b A e 278
CRECKIIST ... e 279
Homework HOmMeWOrk ProbIems ............ooiieiiiiiiiiiieieecceeee e 281
Apply Practice Problems ..ot 283
Evaluate PRACHCE TEBE s 0t n050ms5056585 585550 s e i v v s s s 55 o 868 £ 286
Lesson 4.3 Graphing Inequalities ... 287
OVEIVICW ... 287
Explain Concept 1: Linear INEQUALItIEs ........c.ovrveuriervieieeieceeeseeeeeeeeeeeeee e 287
CRECKIIST ...ttt et enee st e e e s e e 295
Homework Homework Problems .............ocoiiiiiieioe e 296
Apply Practice PYODISHIS' vvorinsmsimssnissinssnsssoismmsssanssonmunsnessasmnmn s sorsmsssssussss ssssssestotamsssissensas 297
Evaluate g L S S U . 298
Cumulative Activities  Cumulative Review Problems .............oooovovooooooooooo 299
Topic 5 SOIVING LIN@ATr SYSTEIMIS .....c..oooooooioiooooiiiiioeeeeeeeeeeeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeoeeeeoeeeeeoeoeoeoeeeoeeeeeee 301
Lesson 5.1 Solving Linear SYSteMS ...............ooooo.coooooooooooeeoeoeoeeeooooo 303
OVEIVIBW .o oo 303
Explain Concept 1: Solution by Graphing ..........ccoe.evevieroiiiiiiieieeeeeeeeeeeeeeeeeeee oo, 303
Concept 2: SOIUtion by AIZEDIa ......cc.oeviueiieiiiieceeeeeceeeeeeeee e 308

EXPIOF@ ... e 318
CRECKIIST ... e 320
Homework HOMEWOTK PrODISINS ........cuiuiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 322
Apply PYaCtice PRODIEINS u.cuurssssmissuscsimsinisstinsssiosmmmnennesssnsssasnonsmrs movss st e vose sessssssssss sssssassarssns 325
Evaluate Practice TeSt.......c.oooiiiiiiiieieii ettt e, 329
Lesson 5.2 Problem SOIVING ... 331
OW@INIOW .....cococisissoneansissiinssssssasssassassans msmsnssassnn s s s o e 38585 SR S S AU AE S8 st 331
Explain Concept 1: Using Linear SYSEIMS ............o.ovoiuieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeoeeoeooo 331
CRECKIIST ... et 342
Homework HOmework ProbIems ...........cccoiiiriiiiiiiie oo 343
Apply Practice ProbIems ..........c.coo.ooiiiiiiiiiiiieeiee e 344
Evaluate PPLAOTICE "TIOE. .. ovun s susonsswnscssossnions s s simammnmsmemsomen s sossuti semaksmesbmes s Ha s s Setmess B 346

INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS v



Lesson 5.3 Systems of Inequalities ... 347

OWEIVICW ..ottt ettt a s 347
Explain Concept 1: SOIVING Linear SYSIEMS. ......cuevueuririmieiiiiiinsimisiiss s 347
EXPIOFE .......ooooooioieeeeeee e 355
CRIECIKIIST ...ttt 356
Homework HOMEWOTK PTODIEITIS <. oveeveiiaeereieereereserensesseseseenessesneressassssssnasssiassassssssassestonsiasssssosassnes 357
Apply PrACHCE PIODIEIIIS ...evovevesersesenrcreesentessmsnessinssenssssssssssatassissrsssst suastansnssasiotasancsssssnsanssnssanas 359
Evaluate PLACHICE TESE. .. vieovressessiossessenssosssrensinsssssesssssunesssssnasssmsssensneasssssssnnnssanssessns saseisissssisnsasnssaes 361
Cumulative Activities Cumulative Review Problems ..., 363
Topic 6 Exponents and Polynomials ..., 365
Lesson 6.1 EXPONENTS . ... 367
OIWEEVICW ...ttt ettt s et b et h e a e e s e s s h bR bbb 367
Explain Concept 1: Properties of EXPONENLS ......ccovcieremiisiesiesisssssssinietsesisisnsssisississinsrssesss s 367
CICCKKIIST ...........onecrsnssnresassonnsesio s 665 565K 5805858408 F5 5B TR HS S5 4+ ¥4 S A e 4 kA S S80S TSRS R R R 1292 379
Homework HOMEWOTK PrODIEIS ...ttt 380
Apply PrACHTE PLODIEING oo suereruorrnn conormssnnnnsmsmenmasesssssns smssas 5556004554755 ss TSR F0% S48 400 8 e84 0R6 21300 381
Evaluate PLACTICE TIESE .o erocenmcon o ssasns mmnosi s simsss s s eSS4 0P B R EHESEH §5 6403 RV eAa N b abs wrw e e bah ras o 382
Lesson 6.2 Polynomial Operations L. 383
OWEIVICW ..ottt e b et s e bbb s 383
Explain Concept 1: Adding and Subtracting Polynomials ..........cccooeeiiiiiinniii 383
Concept 2: Multiplying and Dividing Polynomials..........ccoovnnniii, 389

Ll 3 70 4 [ 1 SO g O 395
Homework HOMEWOIK PrODIEINS .....oovviveviciiiic ettt 397
Apply PAGUHGE PEODLEIIS. cv.cuevevevsesssns vonsmsencumsseseressnvmmsssminsasss s sonsss 6545457504845 54 nds s34 549 $388558 o 85 500 399
Evaluate P G ETEE T O v e memes emmssmsman s mom sms s s s s 5 1RSSR AR ST PR TS o v 401
Lesson 6.3 Polynomial Operations Il . ... 403
OVETVICWY. ... e erenens s s s 5454555545555 5 B 434V 555 56U RS £ X3 S04 TS e84 et s e ins i v 0d 403
Explain Concept 1: Multiplying Binomials .........ccccooimimiiiiiiecs 403
Concept 2: Multiplying and Dividing ..o 408

EXPIOFE ... 416
Cal 3 77 ol 14 | £ e e U OO OSSOSO 418
Homework HOMEWOTK PTODIEIMS .....ovviviiieiitiiteieeiete ettt 419
Apply PEACHEE PLOBIETIIS: vvvrve conrmmamnsnesomvmsariossrspensansmsssmnssid 155 6 ST RRRHE R RTINS 1048 ARS8 V5 S 0R A RS AT 103 421
Evaluate PLACTICE TEEE. o ceommmonsssmmnonsisussis sissiisms s 5o 5454554 5608 S0 PHSH RN S TSV w e HmAA VS Fin b miv s s st araen 422
Cumulative Activities  Cumulative Review Problems .........cccocoiiiiinnininece 423
TOPIC T FACEOTING ...........cocconsermesmsmmvssnisssessessissssisssiomsesesasesssmsssssasensasos arosessasssss 498833455845 54318858 000 58S 084580820855 425
Lesson 7.1 Factoring Polynomials | ..., 427
OWVEEVICW ........covoveesniservsmnnsnsosasisssssiis 56835888 S5FoHad 68 S588¥80 4038352845574 5984148 £2 s Euw e e oo ma b s Skt o e 8 427
Explain Concept 1: Greatest Common FaCtOr ........cocoviiiiiiiiie 427
CONCEPE 2% GLOUPIIE, ..cvonesmnrsso srssnonnsas st ises st samishi s -wigs v a5t siisssvao e {48 s HASRsR St o pimsomvass 433

CIECKTISE .......coooooonesnesonanssonsss a5 54353 56505 R4 58 ¥R F SRR VM OS4S04 ke s o s 438
Homework HOmEeWOTK PrODIEIMS ... .oviviiiiiiiiieeieieieie sttt sttt eae e 439
Apply PLACLICE [PTOBLEINIS .....vm s comomeese onesseesnssssme srns emsmasessnss sans ansas i 550455 HASHTREHAH o RE R Shawieoasigssass ¥ 440
Evaluate PLACHICE TESE.on v vvrenesnnsasenss sus nsssansss 355 555455555454 165565568 o8 M0 MHERESH3E BV SINER W8T 0 AR A s s 442

Vi

INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS



Lesson 7.2 Factoring Polynomials I ... 443

OVBENEOW. ..conommomnovnsiunsussms s ossss messs ciuwissions s isssnes s o8 S8 s S TSRS T 54358 Ermm e arnass 443
Explain Concept 1: Trinomials ... 443
Concept 2: Trinomials IT .....oooiiiiiiiiiiiicce e 449

ERPIOFR oo oniomssninavninionssssssoeiissssssaimishsisissmmmssssassrarorsssasnse s s ssensssmsss sma sasmss s oo s s s msssmsase sisesisssol 459
L2 Y 461
Homework Homework Problems ..ot 462
Apply Practice Problems ............cccocoiiiiiiiiiee e 463
Evaluate PEAGTIEE T B s msimimunsvsie ssiwinanssssasss st 55 fsanemase samnsme ke ans oo s 2 s sh s o i satom e e iedut St il 465
Lesson 7.3 Factoring by Patterns ..................—— 467
OVEIVIBW .o s s s e ee e 467
Explain Concept 1: RecoOgnizing PAtterNS. ....ocoovviiioviveieeeeeieecceceeeeee e, 467
KCIRBCIITSTE ... occevsmmasi sy’ 6655084553385 ks o P s e S S AR RS SG S] 477
Homework HOMEWOIK ProbISIMS .......cueiiuiiiiiiiiiieieeeee e 478
Apply Practice Problems ... 479
Evaluate PIACHCE TESL.....oiuiiiiiiicii et 480
Cumulative Activities  Cumulative Review Problems .............ocoovoooooooeoeoeooeeooooo 481
Topic 8 RAtIONAI EXPIreSSIONS .............ccooooooiiieeseitesee et eeeeeeseons 483
Lesson 8.1 Rational EXPressions I............eoeeeeeeee. 485
OVEIVIBW ..o ee et 485
Explain Concept 1: Multiplying and Dividing Rational EXpreSsions..........ocoovovveeooooooo 485
Concept 2: Adding and Subtracting Rational EXPressions ............oocveveveveeeeoeoeo 493

CICEKIISE ... ccuiccuncusvisnsensossunssns sssissimsisan bares sasossasssns sns soasasessssms s s s ks e Eoss B SR e 497
Homework HOMEWOLK PEOBIEIMS .vvvvveiiuisesisismissiniinneasmenmssesseneresmmeransmcansssns st os sonee ssmemesasessasasossvessd 499
Apply Practice PRODIBIIS «..coummonmssmsmosssssasusonsssis oo susssssasssmssnsmnsasssnsssanes snvmosnonssn aossasess JO0
Evaluate Practice TeSt.........coiiiiiiiiiiiieeeeeec et 502
Lesson 8.2 Rational Expressions Il ............ieee.503
OWVBTWVIOW: ... s.omcioms conovusomisssngsipsstisssasissssmsmms smes savewssmmens snassm smssams e s s e 5.oe oo a5 S S S350 503
Explain Concept 1: Negative EXPONENLS. .....c.c.cveueuiiiuieiieiiiieeeeeeeeee e 503
Concept 2: Multiplying and Dividing Rational Expressions Containing Binomials......513

Concept 3: Adding and Subtracting Rational Expressions Containing Binomials ........518

CICCKIIST .....cccommssvmmisssommusussinissinsinssinsisssinissanssmsarssssssmessanessasmavons oms sesvocss mssensesmsssasessssspysassssyessapsassess S0
Homework HOMEWOTK PROBIEINE ....vviscrsimmmisesassisssssomnssomissmasnsesnsssens cammenssesmoscesuss senosressuesctssssssesss 300
Apply Praclicg PROBIRIIE ...uwremsyosmmmsmms sy i st saes fossammmemammamenss oo D3
Evaluate Practice TeSl......ooiiiiiiiiiiceccec e 334
Lesson 8.3 Equations with Fractions ... 535
OVEIVIBW ...ttt st ss s sss e sasssnessssesessenenns 33
Explain Concept 1: Solving EQUAIONS .......c.ovovivieieieceieeeccceeeeeeeee oo 535
CRECKIIST ... 545
Homework Homework Problems ....... ...t 546
Apply Practice ProbIEmS .........cocciiuiiniiieieciiicericieieneeresniesessssessessssssesssssssssssnssnonsssssessss 4T
Evaluate PLACTICE: TESE.....vvvovusccuisessuissasessesmssssssses sssssassssisssasina senem mssammmensnces seeesenassomssssssensrsrssenses JAB

INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA  TABLE OF CONTENTS vii

3;9"



Lesson 8.4 Problem SOIVING ... 549

OVETVERW ... cevemrirarasonsssessusenensusnenssnssanss a1k 55558 4R 088 0 54 1 54 SR AR SH 4R SRS SR OP S SRS TS 5 549
Explain Concept 1: Rational EXPreSSions ........cccciioiiiiiiiiniieieeeeisssssssssss s 549
CRECKIIST ...coivovricmvimmimesvimmms e sesases cviers ssvssees st ovs esenssansssasas xsasonnsaen sa s snsas s s 44 Siseics 145 SHSVHS U3 335 2R 560
Homework HOMIENOTK PIOBIGIINS! . onnmssioni s 55557788 05555 58446 6640455550084 R TSR0 S S RI TR TH ST S0 00 562
Apply Practice PEODISINIS 4essoremeuvanesssssssusssasssesumssissssonssmsrssnsivsssonsans sonsve sovsassaonss con esan sonsassstnes 563
Evaluate PLACHCE TESL. v veiviureeieteeeetieetieteeeeteeseseeseseeseeses s eseebeseebe s es s et eb et est st et eseen et eseseeeeenenenneen 565
Cumulative Activities  Cumulative Review Problems ........c.ccccoeeieeriiinieneiiniiiiicicciccicieenne 566
Topic 9 Rational Exponents and Radicals..................ns 569
Lesson 9.1 Roots and RAdiCals...............ce e 571
OVETVIBW ............oooesmmmorvssassposssssosonsncscs masssssssbshodonins sS850 4 158 FERF 18000 V00 SEERSFAFo R 494 FO TR PO o AR PSR SR8 571
Explain Concept 1: Square Roots and Cube ROOLS ..c.cu.cummusossmonamossmmisnsiosssisssmmsasnies 571
Concept2: Radical EXPIESSIONS .u..or.cvsommemvemmasmsmrmnmsmeessssnrassssnssssnssnsonsassssssunssssassss oo 585

S C 1S O O SR 597
Homework Homework Problemis: ves:s s ammmmio g ssise s oo s i voreini i 9o eses v 600
Apply Practice PLODIEINS .couuusesmesvesnssmnsumsvoussnusssssnssusnsiassnsseisnstoss sasomssnsss sxivisnsssint ivs s4aneenissvsssnisis 601
Evaluate PRACHCEITER et o s e cvson senenowemsrvows i st ses oms s excsvmewen e ssswvma st e 602
Lesson 9.2 Rational EXPONENTES ... sssessessessssssaens 603
OMBIVICWY ..........concrimmssnissarissmasansnsssamassonsassnsassmsmapannsns e nssin sonsiod s 3 s 508 i AR5 8553 SR e i 30 i A 603
Explain Concept 1: Roots and EXPONCILS ...cuusioves rssinovsusss s sssnsossssss sss sissisessssss vinens sosesisssn sisins s 603
Concept 2: Simplifying RAAICALS.....oovrversvomsisssssmmmssmmmisissmmrmsssssssssaseessssosssansssssen 610

Concept 3: Operations with Radicals ..o 618

CMBEIKHISE .............coocoicrmsan ixsonsssnn encpnssnss s sins s wssmsnsams sansosion e sanb amimasainin o A58 V55 68 R A AR AT 630
Homework HOMEWOTK PTOBIEIIS cxir.rnesss rusessins susosisss sinasesvssses vas s ssamessis vsmsss 55505 svas et sussos sve dsstssnasns 633
Apply PIACTCE PLODICIINS fussurss crumsumuvess sestemsususs sossins s oo svsb seabis e sive siamies sdssmsss eivauses supvms suesns 635
Evaluate PLACHCE TEST. . veurevereereeteeetiitesietetete ettt s st es st et ebe st b et bt ebe b e b st eae st ese s ea e senneen 638
Cumulative Activities  Cumulative Review Problems ..........cocceoriiiioiniieninniicnieecneecese e 639
Topic 10 Quadratic EQUAtIONS ... 641
Lesson 10.1 Quadratic EQuations | ..., 643
QIVEBTVIBW ..........coromrecmmenssssssononsasnesssssernssmssnssans sasasswassatast a8 Sins 083456550605 148584 55 S0FVES¥4 0 F5R3 R FR £¥0 FHHRRTRANH44 643
Explain Concept 1z SOIVINE DY FaCIOIING w..voseesserisnensosssrsssmmin osssessomasssse s iusosssns stosessssssasusisniins 643
Concept 27 SOIVINE by SGUALE ROOLS..couasesamsinmmmimmsmnssismmmssiom sovsasssssoeson 649

CRECKIIST ... 654
Homework HOMNEWOUK PIODLICIIS 1. 0o e s osissssns siogssessesn simsichise st o sins v 0o sp s saeimsas e sssassssmansss 655
Apply Practice PIODIEINS .ocusuniss i sovsrmsnssossommivsssssmntostsnnse sassussss iybsnssnn s s i s ds sswsss foss e sessasns 657
Evaluate PLACHICE TEBL. cvevvcussensnsirsasvssvessunsvastssvovess evasvestore s ssners sse vass sivessss sess ssvs s asbo st s ess vassessasssan e 659
Lesson 10.2 Quadratic Equations ..., 661
OVEIVICW ..ot bbbt eneas 661
Explain Concept 1: Completing the SQUATe: «scssssmmmesmmammmmi s mies e ims 661
Concept 2: The'Quadratic FOMUIA ...ovvsiisossississasmmsssssmampsssossssssmssssvissassrasssssssssssss 670

| 2 e Lo T e ey g T e e o e e e o 678
CRECKIIST ...t 682
Homework HOMEWOTK PrOBICINS: oo ssonssnsususs oiso sonmauns soes sassssmsssnn susssssmn s 50 06ass ivsones (o 5ol dps o s 58 683
Apply PFACHEE PLOBLEIIT ccossumursmsns sesmesasssmsssssssasisis voswssoioesinsssos sssawesnsssss o mess s ganes pessss e giossss 685
Evaluate PLACHCE TSttt sttt ettt ettt st aees s eneese et e s aaesaen 687

viii INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS



Lesson 10.3 Complex NUMDBEIS ... 689

OVEEVICW  ......oooeoioiiiireieseeieesiesteresarsassostastsensesssantanasesssasssssseness st s ihssanesbesassonnsansenteessssssnsenss sastnesesiesses 689
Explain Concept 1: Complex NUMDBEr SYSEM .....c.ooviiiuiieiiiiiniitinereiccic s 689
CRECIKIIST ..ottt e e e e s et et e b e b e e st e e e e it e st e et et et ne e b sae s ea e en e e n e re e 702
Homework HOHTEWOTK PEOBIEIILS 1 cov s s smsesomns sumssism smmmmsmsisoommsns s nans sassins s 555555 654 5645 685 44 ¥ 8T G Somwaioiasion 704
Apply PLACTICE PLODTEIIIS vresnonmsmvussnes smonsssns s 5555888185 555685 6585500 SHE03 8800 3028340 £330 08 00T S iR s 705
Evaluate PRACIIEE TOSt.. o seonsrasinsisnamsse usassis soes 56650850 5555854 HE S HRTES 8 e abess £¥% 63T s S48 S ER e R a0 s s 706
Cumulative Activities Cumulative Review ProbIems ..........ccooivuiiiieeiiieeiee e 707
BARUSVWEES ..ot et ettt e et e e e te s e st ens et ea e e as et e st et b s e s e e b e e se e b e s e e s e b e st e b et et et e bt st e b n et ne e 709
[ T =) Ao OO OO O OO U SO O OSSO OT TR PSPRPPROROR 739

INTERACTIVE MATHEMATICS — ELEMENTARY ALGEBRA TABLE OF CONTENTS ix



TOPIC EI ESSENTIALS —
PREPARING FOR ALGEBRA

Much of what you have learned in arithmetic will
be useful in your study of algebra. In particular,
you will use what you know about fractions and
about signed numbers.

This topic begins with a brief review of the basic
operations on fractions — multiplication, division,
addition, and subtraction. The topic continues with
the arithmetic of positive and negative numbers,
which we refer to as signed numbers.

Lesson El.A Fractions

Concept 1: Multiplying and Dividing
Introduction to Fractions
Equivalent Fractions
Prime Factorization
Greatest Common Factor (GCF)
Reducing to Lowest Terms
Multiplying Fractions
Dividing Fractions

Concept 2: Adding and Subtracting
Adding and Subtracting Fractions With the Same Denominator
Least Common Multiple (LCM)
Least Common Denominator (LCD)
Adding and Subtracting Fractions With Different Denominators

Lesson EI.B Signed Numbers

Concept 1: Adding and Subtracting
Number Line
Adding Numbers That Have the Same Sign
Adding Numbers That Have Different Signs
Subtracting Signed Numbers

Concept 2: Multiplying And Dividing
Multiplying and Dividing Signed Numbers
Exponential Notation
Properties of Real Numbers
Distributive Property
Order of Operations
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LESSON EI.A
FRACTIONS

@ Overview

This lesson provides a review of fractions — how to change their form and
how to combine them by adding, subtracting, multiplying, and dividing.

You may already understand some of the concepts in this lesson. In many
of the examples, you may be able to find the answer in a way that differs
from the given solution.

If you have a method that works well for you, keep using it. But, also try
to understand the notation and the procedures you see here. It will help
you as you study algebra.

M~ Explain

Concept 1 has sections on CONCEPT 1:
= Introduction to Fractions MULTIP LYIN G AND DIVIDI N G

= Equivalent Fractions

= Prime Factorization Introduction to Fractions

A fraction is the quotient of two numbers written one over the other and

* Greatest Common Factor separated by a horizontal bar, called a fraction bar.

(GCF)

oc'[ S}

» Reducing to Lowest Terms For example, we write the fraction two-eighths as follows:
= Multiplying Fractions To save space, we sometimes write

a fraction using a slanted bar, /.
= Dividing Fractions

Using this notation, we write

two-eighths as 2/8.

We often use a fraction to represent
the number of parts selected from

a total number of equal-size parts.
For example, we can use the

. ; 2 :
fraction 3 to represent 2 slices of

a pizza cut into 8 equal slices.

LESSON EI.A FRACTIONS  EXPLAIN 3
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For example, before we add i and 3 Ve
find a fraction that has denominator 8 and

. . /
is equivalent to rl

In some cases, the old denominator does
not divide evenly into the new given
denominator. Then we often choose a
common denominator and rewrite

both fractions.

The number in the bottom of the fraction is called the denominator; it can
indicate the number of equal parts into which a whole has been divided.

In the pizza example, the 8 in % indicates there are 8 equal-size slices.

The number in the top of the fraction is called the numerator; it can
indicate the number of parts selected.

In the pizza example, the 2 in % indicates 2 of the 8 pizza slices.

We can write a whole number as a fraction by writing the number over 1.

For example: 6 = %; 9= %

Equivalent Fractions

Equivalent fractions are fractions that represent the same number.
For example, %, %, % and % are equivalent fractions.
To verify this, divide each numerator by its denominator.
1+4=025 2+8=025 6+24=0.25 17 + 68 = 0.25
In each case, the result is the decimal 0.25.
To picture why % and % represent the same number, look at the pizza.

You can see that 2 pieces out of 8 represents i of the pizza.

To add or subtract fractions, we will often need to convert a given fraction
to an equivalent fraction that has a larger denominator.

Here is a procedure for finding equivalent fractions.

— Procedure —

To Find an Equivaleht Fraction|\With a Given Larger Denominator

Step 1 Check whether the old denominator divides evenly into the
new (larger) denominator.

Step 2 If it does, divide the new denominator by the old
denominator.

Step 3 Multiply the old numerator by this result. This is the new
numerator.

Step 4 Use the new numerator and the new denominator to write
the equivalent fraction.

4 TOPICEI ESSENTIALS — PREPARING FOR ALGEBRA
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Find a fraction equivalent to % with denominator 40.

Solution
Step 1 Check whether the old

denominator divides evenly % ==
into the new denominator.

The old denominator, 5, divides
evenly into the new denominator, 40.

Step 2 If it does, divide the new New old
denominator by the old denominator.  denominator  denominator

N s
Divide 40 by 5. The result is 8. 40 +-5=28

Step 3 Multiply the old numerator old New
by this result. numerator numerator

N v
Multiply the old numerator, 3, 3-8=24
by the result of the previous step, 8.

Step 4 Use the new numerator and the new
denominator to write the equivalent fraction.

The result of the previous step, 24, is the new
numerator. The denominator is 40. Here is a compact way to show how to

e 3 .
3 24 write rad ith denominator 40:

'S 40 3_3-8_2

exampie 0EY

Find a fraction equivalent to |5—2 with denominator 72.

So

5758 40

Solution

Step 1 Check whether the old ‘
denominator divides evenly — =
into the new denominator.

The old denominator, 12, divides
evenly into the new denominator, 72.
Step 2 If it does, divide the new denominator
by the old denominator.
Divide 72 by 12. The result is 6. 72+12=6
Step 3 Multiply the old numerator
by this result.

Multiply the old numerator, 5,
by the result of the previous step, 6. 5-6=30

LESSON ELA FRACTIONS ~ EXPLAIN



Here is a compact way to show how to

5
wrile 2

with denominator 72:

5 _ 56 _30

17 126 7

Step 4 Use the new numerator and
the new denominator to write

the equivalent fraction.
_30

The result of the previous step, 30, =

is the new numerator. The denominator is 72.
5 30

SO,E = 72"

In the last two examples, we started with a fraction and found an
equivalent fraction with a larger denominator.

We will also need to do the reverse. That is, we will want to find a new
fraction equivalent to a given fraction with a smaller denominator. This
process is called reducing a fraction.

Sometimes you may be able to reduce a fraction by inspection.

For example, using the pizza, we see that% = i

Often, however, a fraction cannot be reduced this easily. In such cases we
use a method that involves prime factorization. Now we will discuss
prime factorization. Then we will use it to reduce fractions.

Prime Factorization

When two numbers are multiplied, each number is called a factor.
For example, in the product 2 - 3, both 2 and 3 are factors.

To find a factorization of a number means to write the number as a
product.

For example, here are two
factorizations of 6: 6=2-3 6=1-6

A prime number is a whole number
greater than 1 and divisible only by 1
and itself.

The first ten prime numbers are: 2, 3, 5,7, 11, 13, 17, 19, 23, and 29

To find the prime factorization of a number,
we write the number as the product of prime numbers.

TOPICEI ESSENTIALS — PREPARING FOR ALGEBRA



| — Procedure —
To Find the Prime Factorization of a

Step 1

Step 2

Step 3

Step 4

Step 5

Check to see if 2 is a factor of the number.

(That is, divide the number by 2. If the remainder is 0, then
2 is a factor).

If 2 is a factor, write the number as the product of 2 and
another factor.

If 2 is not a factor, try other prime numbers (3, 5,7, 11, ...)
until you find a prime number which is a factor of the
original number. Write the original number as a product of
this prime number and another factor.

Check the other factor using the same procedure as in
Steps 1 and 2.

Continue this process until you can no longer factor. That is,
continue dividing by prime numbers until you recognize the
quotient as a prime number.

You can stop when the number you are dividing by is greater
than the square root of the number you are dividing into.

Write the original number as a product of the prime factors.

Find the prime factorization of 60.

Solution

Step 1 Check to see if 2 is a factor of the number.

Divide 60 by 2.
The remainder is 0, so 2 is a factor of 60.
Write 60 as the product 2 - 30. 60 =2-30

Step 2 If 2 is not a factor, try other
prime numbers (3, 5, 7, 11, ...).

Since 2 is a factor, we skip this step and proceed to Step 3.

Step 3 Check the other factor using the same
procedure as in Steps 1 and 2.
Divide 30 by 2.
The remainder is 0, so 2 is a factor of 30.
Write 30 as the product 2 - 15. 60=2-2-15
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