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1LISB *FKB>0 #NR>QFLKP
'W>?BI> +>WREKK +>0OB@BH >KA +>0V KKB KQELKV 1JFQE
3PB > %BKBO>| 1Q0>QBDV QL 1LISB *FKB>0 #NR>QFLKP
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1@>JMRP -MBK #AR@>QFLK ?BIFBSBP QE>Q BAR@>QFLK JRPQ ?B >S>FI>?IB QL BSBOVLKB 2
PRMMLOQFKD QEB @OB>QFLK LC COBB LMBK >KA >@ @BPPFRIBERR@SESEKAGIBPERQES
QL FK@OB>PFKD QEB >@@BPPF?FIFQV >KA RP>?FIFQV LC QEB QBUQ?LLHP TB MOLAR@B
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2EFP QBUQ?LLH FP >K >A>MQ>QFLK LC >K BUFPQFKD QBUQ?LLH QE>Q T>P KLQ MR?IFPEBA -
QEB @LIMIBUFQV LC QEB @LKQBKQ TB AFA KLQ E>SB @>M>@FQV QL OBJBAF>QB QEB @LK
>@@BPPF?FIFQV PQ>KA>0OAP >Q QEB QFJB LC MR?IF@>QFLK 2EFP FP PLJBQEFKD TB ELMB
CRQROB

'K QEB JB>K QFJB TB E>SB ALKB LRO ?BPQ QL ?B QO>KPM>0BKQ >?LRQ QEB BUFPQFKD >@¢
CB>QROBP ?BILT

A3
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779GG=6=@=HM <97?@=GH

@9A9BH| +9EI=AIBHG )5GG
"958=B:G | ILKQBKQ FPJFWBA RKABO EB>AFKDP >KA PR?EB>AFKDP QE>Q >OB RPBA FBRRBKQF>IIV
4as0c | I>DBP QE>Q @LKSBV FKCLOJ>QFLK FK@IRAB >IQBOK>QFSB QBUQ ABP@ORMQFLKP 2EBPE
' MOLSFABA FK QEB >IQ QBUQ CFBIA FK QEB PROOLRKAFKD QBUQ LO IFKHBA QL +P > ILKD A
#A5:9G | 'J>DBP >KA QBUQ AL KLQ OBIV LK @LILRO QL @LKSBV FKCLOJ>QFLK L
'J>DBP QE>Q >OB MROBIV AB@LO>QFSB LO >OB >I0B>AV ABP@OF?BA FK QEB PROOLRKAFK
#A5:9G | BIMQV >IQBOK>QFSB QBUQ ABP@OFMQFLKP "BP@OFMQFSB QBUQ RP RKRB@BPP>0V FC !
@LKSBV @LKQBUQR>| @LKQBKQ FKCLOJ>QFLK
-56@9G | 2>?IBP FK@IRAB OLT >KA LO @LIRJK EB>ABOP QE>Q E>SB QEB @LOOB@Q|F@RMB >PPFDKE
-56@9G | 2>?IBP FK@IRAB > QFQIB LO @>MQFLK L
-56@9G | 2>?IBP AL KLQ E>SBBBQO PMIFQ @BIIP 7BP
-56@9G | 2>?IBP E>SB >ABNR>QB @BIl M>AAFKD 7BP
%=B?G | 2EB IFKH QBUQ ABP@OF?BP QEB ABPQFK>QFLK LC QEB IFKH 7BP
_ *FKHP AL KLQ LMBK KBT TFKALTP LO Q>?P 'C QEBV AL > QBUQR>I OBCBOHK@E AP FK@IRAE
%=B?G
IFKH QBUQ
%=B?G | *FKHP QL CFIBP FK@IRAB QEB CFIB QVMB FK QEB IFKH QBUQ 7BP
8=C Il >RAFL @LKQBKQ FK@IRABP > QO>KP@OFMQ QE>Q FK@IRABP >Il PMBB@E @LKQBKQ >KA
- ABP@OFMQFLKP LC KLK PMB>@E >RAFL >KA PMB>HBO K>JBP EB>AFKDP TEBOB KB@BPP>C
/=goc | || SFABLP FK@IRAB EFDE NR>IFQV F B KLQ J>@EFKB DBKBO>QBA @>MQFLKP LC >l PMBB
= >KA OBIBS>KQ KLK PMBB@E @LKQBKQ
/ =89C | Il SFABLP TFQE @LKQBUQR>I SFPR>IP DO>MEP @E>OQP BQ@ >OB ABP@OF?HA >RAF?IV
") Il & . >@QFSFQFBP E>SB ?BBK QBPQBA CLO >@@BPPF?FIFQV ?V QEB & . QB>J >K|A E>SB M>|
QBPQFKD ’
") Il & . >@QFSFQFBP QE>Q FK@IRAB FJ>DBP SFABLP >KA LO >RAFL @LKQBKQ JBHEQ QEB >@
OBNRFOBJBKQP CLO QELPB JBAF> QVMBP ’
CFAI@5G $LOJRI>P E>SB ?BBK @OB>QBABRPKAD-OB OBKABOBA TFQE +>QE(>U L
CFAI@5G $LOJRI>P QE>Q >OB FJ>DBP E>SB >IQBOK>QFSB QBUQ ABP@OFMQFLKP | 7BP
CBH $LKQ PFWB FP  MLFKQ LO EFDEBO CLO ?LAV QBUQ 7BP
CBH $LKQ PFWB FP MLFKQ CLO CLLQKLQBP LO BKAKLQBP 7BP
CBH $LKQ PFWB @>K ?B WLLIBAQL FK QEB TB??LLH LO B LLH CLOJ>QP 7BP




><37/<< &-273-+5 +=2/6+=3-< A333

56>5 ++-::1*131;@ ::<-:)5, 9-):.69 4796 =-4-5;

] +>QE @LKQBKQ FK QEFP ?LLH FP BBRG@EIBRABOBA >P FJ>DBP RPFKD QEB 5.
IRF@H*86 MIRDFK 2EB >IQ QBUQ CLO QEBPB FJBBREVLAB QEE @E OBNRFOBP MBLMIE
QL ?B C>JFIF>0 TFBE ®t2RKABOPQ>KA FQ 2EFP @LRIA ?B FIMOLSBA ?V BLKSBOQFK
PL FQ @>K ?B OBKABOBA ?V +>QE(>U FKPQB>A TEF@E @>K ?B FKQBOMOBQBA ?V P

] +LPQ FJ>DBP >0B KLQ >@@BPPF?IB 2EBV AL KLQ E>SB >ABNR>QB >IQ QBUQ LO FJ>I
BSBK TEBK ABP@OF?FKD KBT @LK@BMQP

] 1LJB FJ>DBP OBIV LK @LILRO QL PELT ELT BNR>QFLKP >0B QO>KPCLOJBA
] ,LQ >Il Q>?IBP FK@IRAB > QFQIB LO @>MQFLK
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5 B >0B >IT>VP ILLHFKD CLO T>VP QL J>HB LRO QBUQ?LLHP JLOB >@@BPPF?IB 'C VLR E>SB
>@@BPPFKD QEFP QBUQ?LLH MIB>PB @LKQ>@Q RP QL IBQ RP HKLT PL TB @>K CFU QEB FF

IB>PB FK@IRAB QEB CLIILTFKD FKCLOJ>QFLK

2EB K>JB LC QEB QBUQ?LLH
2EB IL@>QFLK LC QEB MOL?IBJ ?V MOLSFAFKD > TB? >AAOBPP LO M>DB ABP@OFMQ
ABP@OFMQFLK LC QEB MOL?IBJ

2EB @LIMR®BOQT>0B ?0LIRBOKV >PPFPQFSB QB@EKLILDV VLR >0B RPFKD QE>Q
AF>DKLPB >KA PLISB VLRO FPPREABTE 5%LLDIB |EOLIJBBOPFLK
4" P@OBBK OB>ABO

]
]
]
]

7LR @>K @LKQ>@Q RP LKB LC QEB CLIILTFKD T>VP

] 5B? CLOJ@>JMRP '2 1IRMMLOQ
] 5B? CLOOBMLOQ >K -MBKIQ?LLH #00LO

2EFP PQ>QBJBKQ T>P [>PQ RMA>QBA LK 1BMQBJ?BO

2EB @ @BPPF?FIFQV EB@HIFPQ Q>?IB T>P >A>MQBA COLJ LKB LOBERR>IIV @OB>QBA ?V QE
ILJJRKFQ\>KA PE>OBA RKABO >*F@BKPB
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2EFP QBUQ?LLH FP >S>FI>?IB FK QEB CLIILTFKD CLOJ>QP

]

LC QEB CLIILTFKD ?0OLTPBOP !EOLJB $FOBCLU #ADB >KA 1>C>OF

7LR @>K ALTKIL>A QEFP ?LLH >P > ."$ QL OB>A LK > @LIJMRQBO "FDFQ>I."$ LO
LRQ .OFKQ ."$

1)

"-&%

SBOV KF@B ?RQ PLJB MBLMIB JFDEQ CFKA FQ RPBCRI

(B@=B9 K966CC1.R @>K OB>A QEFP QBUQ?LLH LKIFKB LK > @LJMRQBO LO JL?FIB AB:

&C6=@T VLR T>KQ QL OB>A QEFP QBUQ?LLH LK VLRO MELKB LO Q>?IBQ VLR @>K Rl
BOB>ABO CFIB

K &2+* CFIB @>K ?B LMBKBA FK > ?@QLEPBGBOV IFQQIB PQVIB QUIE® ALBPKi

7LR @>K >@@BPP QEB LKIFKB TB??LLH >KA ALTKIL>A >KV LC QEB (ROQ&XADBGCDBB EBOB
".A52:. A60@2L ALTKIL>A QEB ?LLH FICB@ABKQ CLOJ>Q ILLH CLO QEB f'LTKIL>A QEFP ?LLHg AOI
ALTK JBKR >KA PBIB@Q QEB CFIB QVMB VLR T>KQ

"CK 75B # 1G9 H<9 8=:38H :CFASHG
crasH | FEH9PB9M 9=79 | +0EI=r8 5DDG 779GG=6=@=HM 9BHIF
KIFKE ILIMRQB( K 'KQBOKBQ ?OLTRBBIQFLK QL EBB-QBUQ >KA @LIM>QF?IB TFQE
Tk 78P | Q>?IBQ | IEOLJB $FOBCLU | 20LTPBO QBUQ QL PMBB@E QLLIP SFAB|P TFQE
7" MELKB | #ADB LO 1>C>OF | @>MQFLKP
?
" ] ILIMRQB( AL 78 OB>ABO CLO| »rirqy QL EFDEIFDEQ >KA >KKLQ>QB QBB QBUQ ‘G
MOFKQ @I RoBs. L0 > MORREARKD LK QEB @LUMREBE WLLJ FK
ILIMRQB(
#3 L Q>?1BQ [ BOB>ABO >MM #.3 | QP LK Ot SPOBUQ @E>KDB CLKQ QYIS PEWE
MELKB
ILIMRQBO K 'KQBOKBQ ?0LTRBO
g2+ | L Q>?1BQ | !EOLJB $FOBCLU | ILIM>QF?IB TFQE 20LTPBO QBUQ QL PMHB@E QLLIF
MELKB | #ADB LO 1>C>OF
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s 'C RPFKD QEB LKIFKB TB??LLH VLR @>K RPB QEB PB>0@E ?>0 FK QEB QLM ¢
PB>O@E QEB BKQFOB ?LLH CLO > HBV TIL PBACQMESPNB @ FCE®ERE>MQBO
QE>Q @E>MQBO >KA RPB IEREB20@PBB>QROB 2B HFQFFKR VLRO
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HBV?L>0A FC RPAKDAL 5P @LIMRQBOAABBS4 3:4 FC RPFKD > +>@
@LIMRQBO

s 2EB3 BHF4 3:4#KA3 CAA5B84 3:4HBVP TFII >IPL >IILT VLR QL PB>O@E > ."$
&2+* #£.3 >KA +-'CFIBP FC VLR >0OB OB>AFKD QEBJ LK > @LIJIMRQBO

s 'C RPFKD >K B LLH >MM QL OB>A QEFP QBUQ?LLH QEB >MM PELRIA E>SB > ?|
QLLI

] '5J=;5H9 H<9 HOLH6CC?

s 2EFP QBUQ?LLH E>P > Q>?IB LC @LKQBKQP QL EBIM VLR K>SFD>QB QEOLRD
'C RPFKD QEB LKIFKB TB??LLH VLR @>K CFKA QEB CRII Q>?IB LP@LKQBKQP
ELJBM>DB LO ?V PBIB@QFKD fILKQBKQPg COLJ QEB QLM JBKR TEBK VLR >OE

] BBCHS5H9 H<9 HILHBCC?

s 'C VLR IFHB QL EFDEIFDEQ LO TOFQB LK VLRO QBUQ?LLHP VLR @>K AL QE>(
MOFKQ @URIFKD QEB "FDFQ>| ."$ FK AL?B QB>RBEKD QEB EFDEIFDEQFKD QLL
FK BOB>ABO >MMP
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-MBK #AR@>QFLK

|@>JMRP -MBK #AR@>PBDKK FK  >P QEB ! -MBBRIQ?LLH .OLGB@Q TFQE QEB DL>I LC J>HF

MLPQ PB@LKA>0V BAR@>QFLK FK OFQFPE ILIRJ?F> JLOB >@@BPPF?IB ?V OBAR@FKD PQR.
RPB LC LMBK QBUQ?LLHP >KA LGEBIMRFPRMMLOQP QEB MLPQ PB@LKA>OV FKPQFQRQFLKP
ILIRJ?F> >P QEBV >A>MQ >KA BSLISB QEBFO QB>@EFKD >KA IB>OKFKD MO>@QF@BP QL BK>
LMMLOQRKFQFBP CLO QEB PQRABKQP LC ! !@>JMRP -MBK #AR@SOBEREPLGCRIRABA ?V QEE
+FKFPQOV LC AS>K@BA #AR@>QFLIO>RIKFHIA BEBTIBQQ $LRKASQFLK

“MBK BAR@>QFLK>| OBPLRO@BP -#0 >OB QB>@EFKD IB>OKFKD >KA OBPB>0O@E OBPLRO@
MBOJFPPFLKP DO>KQBA ?V QEB @LMVOANFEEBOEHARMRPB AFPQOF?RQB HBBM LO J>HB @E>
QEBJ -RO LMBK QBUQ?LLHP >0B LMBKIV |F @BPESRARKDKP |F@BKAEDBIRDBA FK
S>OFLRP B LLH CLOJ>QP COBB LO GFEMOFKQBA ?LLHP QE>Q >0B >S>FI>?IB >Q @LPQ

$LO JLOB FKCLOJ>QFLK >?LRQ LMBK BAR@>QFLK FK OFQFPE !LIRG@2EMRIBMEKSFPFQ QEB
#AR@>QFBRPFQB 'C VLR >0OB >K FKPQOR@QLO TEL FP RPFKD QEFP ?LLH CLO > @LROPB M|
LRQAALMQFLK LC >K -MBKQ?LIG1 OJ

A?33


https://open.bccampus.ca/
https://bccampus.ca/about-us/
https://www2.gov.bc.ca/gov/content/governments/organizational-structure/ministries-organizations/ministries/advanced-education-skills-training
https://www2.gov.bc.ca/gov/content/governments/organizational-structure/ministries-organizations/ministries/advanced-education-skills-training
http://www.hewlett.org/
https://creativecommons.org/licenses/
https://open.bccampus.ca/
https://open.bccampus.ca/
https://open.bccampus.ca/use-open-textbooks/tell-us-youre-using-an-open-textbook/




7-9 );165: >1;0 1-)3 <4*-9:

2EB @E>0Q ?BILT PELTP RP ELT QEB KRJ?BO PBRREFD @EDBMUIERDTB TFII TLOH TFQE O>QF!
KRJ?BOP ?RQ VLR TFIl ?B >IPL FKQOLAR@BA QL FOO>QFLK>| KRJ?BOP 2EB PBQ LC O>QFLK:>
TFQE QEB PBQ LC FOO>QFLK>I KRJ?BOP J>HB RM QEB PBQ LC OB>| KRJ?BOP
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 3PB S>0OF>?IBP >KA >IDB?0O>F@ PVJ?LIP

] 'ABKQFCV BUMOBPPFLKP >KA BNR>QFLKP

] 1FIMIFCV BUMOBPPFLKP TFQE BUMLKBKQP

] 1FIMIFCV BUMOBPPFLKP RPFKD QEB LOABO LC LMBO>QFLKP
] #S>IR>QB >IDB?0>F@ BUMOBPPFLKP

$:- %)91)*3-1)5, 3/-*9 )1+ "@4*63:

'K >IDB?0> IBQQBOP LC QEB >IME>?BQ >0B RPBA QL OBMOBPBKQ S>OF>?IBP

*BQQBOP LCQBK RPBA CLO SzQFzRMACB

4>0F>?IBP >KA ILKPQ>KQP

S>OF>?IB FP > IBQQBO QE>Q OBMOBPBKQP > KRJ?BO LO NR>KQFQV TELPB S>IRB J>V @E>KDB
@LKPQ>KQ FP > KRJ?BO TELPB S>IRB >IT>VP PQ>VP QEB P>JB

2L TOFQB >IDB?0>FRKBBA PLIB PVJ?LIP >P TBIl >P KRJ?BOP >KA S>OF>?IBP 2EBOB >OB PBS
QVMBP LC PVJ?LIP TB TFIl ?B RPFKD 2EBOB >OB CLRQMET-@SPRTEREFER?Q0>@ QFLK
JRIQFMIF@>QFLK >KA ABSHPIFPRB>OFWB QEBJ EBOB >ILKD TFQE TLOAP TB RPB CLO QEB L
>KA QEB OBPRIQ
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(D9F5H=CB 'CH5H=CB ,5M -<9 F9GI@H =GP
AAFQFLK a+b a plus b QEB PRJ uGKA
1R?QO>@QFLK| a — b a minus b QEB ABDBK @B
+RIQFMIF@>QFLK - b, (a) (b) , (a) b, a (b) a times b 2EB MOLAR@QK®Z
"FSFPFLK a-+b,a/b, ¢, b)a a AFSFABARV | 2EB NRLQFBKQ-K@h

'K >IDB?0> QEB @OLPP PVJ?LI m FP KLQ RPBA QL PELT JRIQFMIF@>QFLK ?B@>RPB QE>Q P
@LKCRPFLK '32BPIB>K3 x y QEOBB QRJBES - z - y QEOBB QEJ8Resy 2L J>HB FQ

@IB>RPB ] LO M>OBKQEBPBP CLO JRIQFMIF@>QFLK 5EBK QTL NR>KQFQFBP E>SB QEB P>JB ¢
BNR>| >KA @LKKB@Q QEBZH-Q@ 85K,

#NR>IFQV 1VJI?LI

a = bis read a is equal to b
2EB PVJ?LE FP @>IIBABNEB>| PFDK

K FKBNR>IFRRPBA FK >IDB?0> QL @LIJM>0B QTL NR>KQFQFEBUHKQ S>NRBPSEEKR J?BO
IFKB @>K EBIM VLR RKABOPQ>KA FKBNR>IFQFBP 0BJBJ?BO QE>Q LK QEB KRIMBO HPKB QEB |
QEBV DL COLJ IBCQ QL OFDEQ 1L FO/TPHIQB-QBMEESIB>KP GEERQL QEB ORDEQ LC

QEB KRJ?BO IFKBR®B QEB PVJ?LIP >KA CLO FKBNR>IFQFBP

'KBNR>IFQV

a bFP OBaA&P IBPP QE>K
a FP QL QEB IBAKIQEB KRJ?BO IFKB

a bFP OBaAP DOB>QB® QE>K
a FP QL QEB ORDIBQQEB KRJ?BO IFKB

2EB BUMOBPRFLKRnd o b @>K ?B OB>A COLJ IBCQ QL OFDEQ LO OFDEQ QL IBCQ QELRDE Fi
RPR>IIV OB>A COLJ IBCQ QL OFDEQ 'K DBKBO>|
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5EBK TB TOFQB >K FKBNR>IFQV PVJ?LI TFQE > IFKB RKARDFRDJBR@E 3Ry = b 5B
OB>A Q&FP IBPP QE>K LO BNRPLQEC TB MRQ > PI>PE QEOLRDE >K-BRRIIBPHIKKLQ BNR>|

5 B PRJJ>OFWB QEB PVJ?LIP LC BNR>IFQV >KA FKBNR>IFQV FK QEB Q>7?IB ?BILT

@;96F5=7 'CH5H=CB

,5M

a=>

a FP BNR>IQL

aF#b a FP KLQ BNRAI QL

a b a FP IBPP QIE>K

a b a FP DOB>QB® QE>K

a<b a FP IBPP QE>K LO BNR>I QL
a>b a FP DOB>QBO QE>K L® BNR>I QL

1VI?LIP >KA

2EB PVJ?LIP >KA B>@E E>SB > PJ>|IBO PFABBBRPABO

PJ>11BO PFAB OBO PFAB
I>OBO PFAB PJ>IIBO PFAB

2EB PJ>IIBO PFAB LC QEB PVJ?LI C>@BP QEB PJ>IIBO KBBEBD-&xBF IS ¥RI?BO

%OLRMFKD PVJ?LIP FK >IDB?0> >0B JR@E IFHB QEB @LJJ>P @LILKP >KA LQEBO MRK@QR>
I>KDR>DB 2EBV FKAF@>QB TEF@E BUMOBPPFLKP >0OB QL ?B HBMQ QLDBQEBO >KA PBM>0>
2EB Q>7?IB ?BILT IFPQP QEOBB LC QEB JLPQ @LJJLKIV RPBA DOLRMFKD PVJ?LIP FK >IDB?0>

CAACB 'F CID=B; ,MA6C@G

'5A9 MA6C@
M>OBKQEBPBP ()
20>@HBQP []
20>@BP {}




19/; +=387@3=%/+5 >6,/;<

&BOB >0B PLJB BU>JMIBP LC BUMOBPPFLKP QE>Q FK@IRAB DBILRFMRVIE GV BAUMOBPPFLKP
IFHB QEBPB 1>QBO FK QEFP PB@QFLK
8(14 —8) 21-3[2+4(9 — 8)] 24+{13 —2[1(6 — 5) + 4]}

-5;1.@ ?79-::165:)5, 8<);165:

5E>Q FP QEEBBBK@B FK #KDIFPE ?BQTBBK > MEO>PB >KA > PBKQBK@B MEO>PB BUMOBPI
QE>Q FP FK@LJMIBQB ?V FQPBIC ?RQ > PBKQBK@B J>HBP > @LIJMIBQB PQ>QBJBKQ fORKKF
?RQ f2EB CLLQ?>II MI>VBO T>P ORKKFKD SBOV C>PQg FP > PBKQBK@B PBKQBK@B E>P > PI

'K >IDB?0> TB E2EB2@ @6x=K#>B.A6<;@& BUMOBPHFLIKHB > MEO>PB &BOB >0OB PLJB BU>JMI
LC BUMOBPPFLKP >KA ELT QEBV OBI>QB QL TLOA MEO>PBP

LDF9GG=CB 0 CF8G )<F5G9

345 3plusb QEB PRJ LC QEOBB >KA CFSB
n—1 n JFKRP LKB QEB ABDBK @B KA LKB

6-7 6 times 7 QEB MOLAR@Q LC PFU >KA PBSBK
T

v T AFSFABARV QEB NRLQFBKEKLAG

LQF@B QE>Q QEB MEO>PBP AL KLQ CLOJ > @LJMIBQB PBKQBK@B ?B@>RPB QEB MEO>PB A
BNR>QMKQTL BUMOBPPFLKP IFKHBA TFQE >K BNR>I PFDK 5EBK VLR OB>A QEB TLOAP QEB |
FK >K BNR>QFLK VLR E>SB > @LIJMIBQB PBKQBK@B FK #KDIFPE 2EB BNR>| PFDK DFSBP QEE
BU>JMIBP LC BNR>QFLKP

EI5SH=CB J9BHIB79

3+5=38 2EB PRJ LC QEOBB >KA CFSB FP BNR>I QL BFDEQ
n—1=14 n JFKRP LKB BNR>IP CLROQBBK

6-7 =42 2EB MOLAR@Q LC PFU >KA PBSBK FP BNR>I QL CLOQV QTL
r =53 x FP BNR>| QL CFCQV QEOBB

y+9=2y—3 y MIRP KFKB FP BNR>hQIFRRP QEOBB

#UMOBPPFLKP >KA #NR>QFLKP

K BUMOBPPFLK FP > KR$2BE5>?IB LO > @LJ?FK>QFLK LC KRJ?BOP >KA S>0OF>?IBP >KA LMBO>QFLK P
K BNR>QFLK FP J>AB RM LC QTL BUMOBPPFLKP @LKKB@QBA ?V >K BNR>| PFDK
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"BQBOJFKB FC B>@E FP >K BUMOBPPFLK LO >K BNR>QFLK

> 16 -6 =10

? 4-2+1

@ x =25

A y+8=40
,C@IH=CB

>16 — 6 = 10 | 2EFP FP >K BNR>QFLKeQTL BUMOBPPFLKP >0B @LKKB@QBA TFQE >K BNR>| PFDK

?24-2+4+1 2EFP FP >K BUMOBPPFLKeKL BNR>I PFDK

@r + 25 2EFP FP >K BUMOBPPFLKeKL BNR>I PFDK

A1y + 8 = 40 | 2EFP FP >K BNR>QFLKeQTL BUMOBPPFLKP >0B @LKKB@QBA TFQE >K BNR>| PFDH

207 '2

"BQBOJFKB FC B>@E FP >K BUMOBPPFLK LO >K BNR>QFLK

> 23+6=29
?2 7-3-7

1ELT KPTBO

> BNR>QFLK
? BUMOBPPFLK

"14731.@ ?79-:165:>1,0 ?765-5;:

2L PFIMIFCV > KRJIBOF@>| BUMOBPPFLK JB>KP QL AL >Il QEB J>QE MLPPF?IB $LO BU>JMIB Q
4 -2+ 1 TBiA CFOPQ JRIQFMQL DBGKA QEBK >AA QEEDBQ DLLA E>?FQ QL ABSBILM FP QL
TLOH ALTK QEB M>DB TOFQFKD B>@E PQBM LC QEB MOL@BPP ?BILT QEB MOBSFLRP PQBM
ABP@OF?BA TLRIA ILLH IFHB QEFP

4-241

8+ 1

9
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1RMMLPB TB E>SB QEB BURIGBPPFLK2 - 2-2-2 -2 5 B @LRIA TOFQB QEFP JLOB @LIM>@QIV
RPFKD BUMLKBKQF>I KLQ>QFLK #UMLKBKQF>| KLQSBBEKAFEP RPEAFBAIDB?0> QL
OBMOBPBKQ > NR>KQFQV JRIQFMIFBA ?V FQBBIOP@BBO2HEEIBRAS
2.2.2.2.2.2.2.2.2>P29 'K BUMOBPPFLKP PR@EBFP @>IIBA QEB ?>PB $KR @BBBA

QEB BUMLKBKQ 2EB BUMLKBKQ QBIIP RP ELT J>KV C>@QLOP LC QEB ?>PB TB E>SB QL JRIQF

means multiply three factors of 2

5 B P>2° FP FK BUMLKBKQF>| KIKZ2QELR FP FK BUM>KABA KLQ>QFLK

#UMLKBKQF>I ,LQ>QFLK .LTBO

$LO >KV BUMOB®PRLEP > C>@QLO JRIQFMIFBAQWIBPABEP > MLPFQFSB FKQBDBO
a™means multiply n factors of a

2EB BUMOBP®FER OBzQL QEE” MLTBO

$LO MLTBOR.L€ 2 >KAn = 3 TB E>SB PMB@F>I K>JBP

a’ is read as”a squared”

a3 is read as”a cubed”

2EB Q>?1B ?BILT IFPQP PLJB BU>JMIBP LC BUMOBPPFLKP TOFQQBK FK BUMLKBKQF>I KLQ>QF

LDCB9BH=5@ 'CH5H=CB #B 0CF8G
72 7 QL QEB PB@LKA MITTBRR>OBA
53 5 QL QEB QEFOA MISTBR?BA

94 9 QL QEB CLROQE MLTBO

12° 12 QL QEB CFCQE MLTBO

5 OFQB B>@E BUMOBPPFLK FK BUMLKBKQF>| CLOJ
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> 16-16-16-16-16-16 - 16
?2 9.9-9.9.9
@r-r-r-T

A ag-a-a-a-a-a-a-a

,C@IH=CB
> 2EB?>PB FP >C>@QLO QFJBP 167
? 2EB ?>PB FP>C>@QLO QFJBP 9o
@ 2EB ?>RPEFP >C>@QLO QFJBP xt
A 2EB ?>RBFP > C>@QLO QFJBP a®

2072

5 OFQB B>@E BUMOBPPFLK FK BUMLKBKQF>| CLOJ
41-41-41-41-41
1ELT KPTBO

5 OFQB B>@E BUMLKBKQF>I BUMOBPPFLK FK BUM>KABA CLOJ

> 86

2 2

,C@IH=CB
> 2EB ?>PB$PKA QEB BUMLKBKRLEPIB>KFR - 8 - 8 - 8- 8 - 8

? 2EB ?>PB.EBPKA QEB BUMLKBKRLEPIB>KPL - = - & - & - T
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207 '2

5 OFQB B>@E BUMLKBKQF>I BUMOBPPFLK FK BUM>KABA CLOJ

> 48
2 af
1ELT KPTBO

> 4.4.-4-4-4-4-4-4

? a-a-a-a-a-a-a

2L PFIMIFCV >K BUMLKBKQF>| BUMOBPPFLK TFQELRDERRERQBE-RQFE&BUQLKABA CLOJ >KA
QEBK JRIQFMIV QEB C>@QLOP

#6 +.*#
1FIMIFCY*
,C@IH=CB
34
#UM>KA QEB BUMOBPPFLK 3:3-3-3
+RIQFMIV IBCQ QL OFDEQ 9.-3-3
27 -3
+RIQFMIV 81

1FIMIFCV

> h3
? 17

1ELT KPTBO

>
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"14731.@ ?79-::165: $:15/;0- 9,-96. 7-9  );165:

5 BiSB FKQOLAR@BA JLPQ LC QEB PVJ?LIP >KA KLQ>QFLK RPBA FK >IDB?0> ?RQ KLT TB KBB
LOABO LC LMBO>QEBRFFPB BUMOBPPFLKP J:SBBEKRABSKFKDP >KA QEBV J>V OBPRIQ FK
AFCBOBKQ S>IRBP

$LO BU>IMIB @LKPFABO QEB BUMOBPPFLK

Zé(j—mge sZudents say it simplifies to 49. Some students say it simplifies to 25.
443-7 443-7
Since 4 + 3 gives 7. 77 Since 3 - Tis 21. 4421
And 7 - 7is 49. 49 And 21 + 4 makes 25. 25

'J>DFKB QEB @LKCRPFLK QE>Q @LRIA OBPRIQ FC BSBOVGBOEKE) @+A0PBEBYO>KAHBOP 2EB
P>JB BUMOBPPFLK PELRIA DFSB QEB P>JB OBPRIQ 1L J>QEBJ>QF@F>KP BPQ>?IFPEBA PLJB
LOABO LC LMBO>QFLKP TEF@E LRQIFKBP QEB LOABO FK TEF@E M>0QP LC >K BUMOBPPFLLE

-OABO LC -MBO>QFLKP

5EBK PFIMIFCVFKD J>QEBJ>QF@>| BUMOBPPFLKP MBOCLOJ QEB LMBO>QFLKP FK QEB CLIILTFKD LO
) >OBKQEBPBP >KA LQEBO %OLRMFKD 1VJ?LIP

] 1FIMIFCV >l BUMOBPPFLKP FKPFAB QEB M>OBKQEBPBP LO LQEBO DOLRMFKD PVJ?LIP TL(
FKKBOJLPQ M>OBKQEBPBP CFOPQ

UMLKBKQP

] 1FJMIFCV >l BUMOBPPFLKP TFQE BUMLKBKQP
& RIQFMIF@>QF LIKSFRFLK

] .BOCLOJ >Il JRIQFMIF@>QFLK >KA AFSFPFLK FK LOABO COLJ IBCQ QL OFDEQ 2EBPB LMBO>
MOFLOFQV

AAFQFLK »RAQ0>@QFLK

] .BOCLOJ >Il SAAFQFLK >KA PR?QO>@QFLK FK LOABO COLJ IBCQ QL OFDEQ 2EBPB LMBO>Q)
MOFLOFQV

1QRABKQP LCQBK >PH f&LT TFIl ' OBJBJ?BO QEB LOABO g &BOB FP > T>V QL>EBIRERRBEIRI?BO 2
IBQQBO LC B>@E HBV TLOA >KA PR?PQFQRQB QEB PFIIV MEO>PB

) IB>PBU@RRBRB/ B>0 RKQ>IIV
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) IB>PB ) >OBKQEBPBP
U@RPB UMLKBKQP

&V B>0 & RIQFMIF@>QFLKSHRFLK
RKQ>IIV AAFQFLK »R2Q0>@QFLK

DFLOFQV

'QP DLLA QE&® hB>(DLBP QLDBQIBIEFP OBJFKAP RRIQEMIF@>QRHSFRALK E>SB BNR>I M(
JRIQFMIF(

5 B AL KLQ >IT>VP AL JRIQFMIF@>QFLK ?BCLOB AFSFPFLK LO >IT>VP AL AFSFPHB_KI?BEBOB

FK LOABO COLJ IBCQ QL OFDEQ
1FJFI>OIN RKQ>I1Vi DLBP QLDBQEBO >KA PL OBJEAAFQPLEERZQO>@QFLK >IPL E>SB BNR>
>KA TB AL QEBJ FK LOABO COLJ IBCQ QL OFDEQ

1FIMIFCV QEB BUMOBPPFLKP

MOFLOFQ

> 443-7
? 443)-7
,C@IH=CB

OB QEBOB BKUBKQEBPBP L
OB QEBOB SBMLKBKQP L

'P QEBOB ARIQFMIF@>@HSEPELIBR
+RIQFMIV CFOPQ

AA
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OB QEBOB BKUBKQEBPBP 7

1FIMIFCV FKPFAB QEB M>OBKQEBPBP

OB QEBOB SBMLKBKQP ,L

'P QEBOB ARIQFMIF@>@AIERELIBH
+RIQFMIV

207 '2

1FIMIFCV QEB BUMOBPPFLKP

> 12-5-2
? (12-5)-2
1ELT KPTBO

1IFIMIFCY8 + 6+ 4 (5 — 2)
,C@IH=CB
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>OBKQEBPHP PR?Q0>@Q CFOPQ

#UMLKBKQP L

+RIQFMIF@>QFLK LO ABSFPFLK 7

"FSFAB CFOPQ ?B@>RPB TB JRIQFMIV >KA AFSFAB IBCQ QL OFDEQ

KV LQEBO JRIQFMIF@>QFLK LOBRFSFPFLK 7
+RIQFMIV

KV LQEBO JRIQFMIF@>QFLK LO AFSFPFLK ,L
KV >AAFQFLK LO PR?QOB@QFLK 7

2072

1FIMIFCV
30+ 5+10(3 — 2)
1ELT KPTBO

5EBK QEBOB >0OB JRIQFMIB DOLRMFKD PVJ?LIP TB PFIMIFCV QEB FKKBOJLPQ M>OBKQEBPB
LRQT>0A

Simplify: 5 4+ 2% 4+ 3[6 — 3 (4 — 2)]
,C@IH=CB
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OB QEBOB >KV M>0OBKQEBPBP LO LQEBO DOBRMFKD PVJ?LI 7

$L@RP LK QEB M>OBKQEBPBP QE>Q >0OB FKPFAB QEB ?0>@HBQP

1R?Q0>@Q

ILKQFKRB FKPFAB QEB ?0>@HBQP >KA JRIQFMIV

ILKQFKRB FKPFAB QEB ?0>@HBQP >KA PR?Q0>@Q

2EB BUMOBPPFLK FKPFAB QEB ?0>@HBQP OBNRFOBP KL CROQEBO AFIMIFCF@>QFLK

OB QEBOB >KV BUMLKBKQP 7

1FIMIFCV BUMLKBKQP

'P QEBOB >KV JRIQFMIF@>QFLK IRPAFSFPFLK 7

+RIQFMIV

'P QEBOB >KV >AAFQFLK LO PRBRO>@QFLK 7

AA

AA

2072

1FIMIFCV
9453 — [4(9 + 3)]
1ELT KPTBO

1FIMIFC®® + 3% =3 — 52
C@IH=CB
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'C >K BUMOBPPFLK E>P PBSBO>| BUMLKBKQP QEBYV J>V ?B PFIMIFCFBA FK QEB P>JB PQBM

1FIMIFCV BUMLKBKQP

"FSFAB

AA

1R?Q0>@Q

207 '2

1FIMIFCV
3249249443
1ELT KPTBO

=)3<);- 3/-*9 )1+ ?79-::165:

'K QEB I>PQ PB@QFLK TB PFIMIFCFBA BUMOBPPFLKP RPFKD QEB LOABO LC LMBO>QFLKP 'K
BS>IR>QB BUMOBPPFLKPe>D>FK CLIILTFKD QEB LOABO LC LMBO>QFLKP

2L BS>IR>QB >K >IDB?0O>F@ BUMOBPPFLK JB>KP QL CFKA QEB S>IRB L&SQESBBMOBPPFLK Tl
OBMI>@BA ?V > DFSBK KRBZBMR>QBtWMOBPPHRRR?PQFQRQB QEB DFSBK KRJ?BO CLO QEB ¢
FK QEB BUMOBPPFLK >KA QEBK PFIMIFCV QEB BUMOBPPFLK RPFKD QEB LOABO LC LMBO>Q

#S>IR>QB: — 2, when

> x =25
? x=1
,C@IH=CB

0BJBJ?BQub JB>KR: QFJIBP PL9z JB>KF) QFJBP
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> 2 BS>IR>QB QEB BUMOBPRFREKSTEBRPR?PQFRROB >KA QEBK PFIMIFCV

+RIQFMIV

1R?Q0>@Q

? 2L BS>IR>QB QEB BUMOBPRFEKITEBHPR?PQFQROB >KA QEBK PFIMIFCV

+RIQFMIV
1R?Q0>@Q

LQF@B QE>Q FK M>0Q > QEQFTEKRGHQR>0Q ? TB IGLPELQE QEB ALQ >KA QEB M>OBKQEBPBP QBI
RP QL JRIQFMIV

207 '2

#S>IR>QB
8r — 3, when

> r=2
? x=1
1ELT KPTBO

>
?

#S>IR>QB TEBKz = 10)

,C@IH=CB
5 B PR?PQFIRGED >KA QEBK PFIMIFCV QEB BUMOBPPFLK
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3PB QEB ABCFKFQFLK LC BUMLKBKQ

+RIQFMIV

5EBKz = 10 QEB BUMOBRPEMR > S>IRBII(ID)

207 '2

#S>IR>QB
22 whenz = 8
1ELT KPTBO

Evaluate 2* whenz = 5

,C@IH=CB
'K QEFP BUMOBPPFLK QEB S>OF>?IB FP >K BUMLKBKQ

3PB QEB ABCFKFQFLK LC BUMLKBKQ

+RIQFMIV

5EBKz = 5 QEB BUMOBRPERR > S>IRBIXC

#S>IR>QB
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2% when z = 6

1ELT KPTBO

#6 +.%#

Evaluate 3x + 4y — 6 whenx = 10 and y = 2

,C@IH=CB
2EFP BUMOBPPFLK @LKQ>FKP QTL S>OF>?IBP PL TB JRPQ J>HB QTL PR?PQFQRQFLKP

+RIQFMIV

AA >KA PR?QO>@Q IBCQ QL OFDEQ

5EBKz = 10 >KAy = 2 QEB BUMOBBRFEKlYy — 6 E>P > S>IRBIX

2072

#S>IR>QB
2¢x + 5y —4whenz =1landy = 3
1ELT KPTBO

Evaluate 222 + 3x + 8 when x = 4

,C@IH=CB
5 B KBBA QL ?B @>0OBCRI TEBK >K BUMOBPPFLK E>P > S>OF>?IB TFQE >K BUMLQIGBSE(&PK QE
2 - x - x >KA FP BBOBKQ COLJ QEB BL(M@ﬁP]PEE@E JB>RP - 27

FP BUMOB
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1FIMIFCM

+RIQFMIV

AA

2072

#S>IR>QB
322 + 42 + 1 whenxz = 3
1ELT KPTBO

H#11 ""2'-, * - *' # O#1-301#1

-OABO LC -MBO>QFLKP

-OABO LC -MBO>QFLKP d 2EB >PF@P

#U #S>IR>QB >K #UMOBPPFLK 3PFKD QEB -OABO LC -MBO>QFLKP
#U>JMIB #S>IR>QB >K #UMOBPPFLK 3PFKD 2EB -OABO LC -MBO>QFLKP

-@ 65+-7;

(D9F5H=CB 'CH5H=CB 5M -<9 FO9GI@H =GP
AAFQFLK a+b a plus b QEB PRJ uGKA
+RIQFMIF@>QFLK - b, (a) (b), (a) b, a (b) a times b 2EB MOLAR@QK®)
1R?QO>@QFLK| a — b a minus b QEB ABDBK @B
"FSFPFLK a-+b,a/b, ¢, b)a a AFSFABAV | 2EB NRLQFBKQK@D

] EI5@=HM MAG6C@
s a = b FP OB>AfP BNR>IQL
s 2EB PVJ?LE FP @>IIBA QEB BNR>I PFDK


http://openstaxcollege.org/l/24orderoperate
http://openstaxcollege.org/l/24orderbasic
http://openstaxcollege.org/l/24Evalexpress
http://openstaxcollege.org/l/24evalexpress3
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] #BOEIS@=HM
s a bFP OBzAkP IBPP QE>K
s a FP QL QEB IBA® IFEB KRJ?BO IFKB

s a bFP OBz/&P DOB>QB® QE>K
s a FP QL QEB OFDEQQEB KRJ?BO IFKB

@;96F5=7 'CH5H=CB ,5M
a=~b a FP BNR>IQL

a#+b a FP KLQ BNRbAI QL

a b a FP IBPP QE>K

a b a FP DOB>QB® QE>K

a<b a FP IBPP QE>K LO BNR>I QL
a>b a FP DOB>QBO QE>K L® BNR>I QL

] LDCB9BH=5@ 'CH5H=CB

s $LO >KV BUMOB#PHRK C>@QLO JRIQFMIFBAQNIBRPBEP > MLPFQFSB
FKQBDBO

s a" JB>KP JRIQFMIC>@QLQP LC

s 2EB BUMOBPPR/KFECOB2 ML QEBh MLTBO

(F89F C: (D9F5H=CBEBK PFIMIFCVFKD J>QEBJ>QF@>| BUMOBPPFLKP MBOCLOJ QEB LMBO>Q
CLIILTFKD LOABO

] .>OBKQEBPBP >KA LQEBO %OLRMFKD 1VJ?LIP 1FJMIFCV >l BUMOBPPFLKP FKPFAB C
LQEBO DOLRMFKD PVJ?LIP TLOHFKD LK QEB FKKBOJLPQ M>OBKQEBPBP CFOPQ
] #UMLKBKQP 1FJMIFCV >l BUMOBPPFLKP TFQE BUMLKBKQP

] +RIQFMIF@>QFLK >KA "FSFPFLK .BOCLOJ >Il JRIQFMIF@>QFLK >KA AFSFPFLK FK LO/
OFDEQ 2EBPB LMBO>QFLKP E>SB BNR>I MOFLOFQV

] AAFQFLK >KA 1R?QO>@QFLK .BOCLOJ >Il >AAFQFLK >KA PR?QO>@QFLK FK LOABO
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2EBPB LMBO>QFLKP E>SB BNR>I MOFLOFQV

36:1)9@

9LDBGG=CBG
K BUMOBPPFLK FP > KR$2B5>?IB LO > @LJ?FK>QFLK LC KRJ?BOP >KA S>0F>?IBP >KA
PVJ?LIP

9EISH=CB
K BNR>QFLK FP J>AB RM LC QTL BUMOBPPFLKP @LKKB@QBA ?V >K BNR>I PFDK

? -9+1:-"-

LMBO>QFL

'K QEB CLIILTFKD BUBO@FPBP ABQBOJFKB FC B>@E FP >K BUMOBPPFLK LO >K BNR>QFLK

9.6 =54 T+ 7
5-4+3 y—5=25

'K QEB CLIILTFKD BUBO@FPBP TOFQB FK BUMLKBKQF>| CLOJ
'K QEB CLIILTFKD BUBO@FPBP TOFQB FK BUM>KABA CLOJ
53 28

'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV

> 3+8-5 (64 10) = (2+2)
? (3+8)-5 20+4+6-5
23 — 12+ (9 —5) 20+ (446)-5
3:8+5-2 4? + 52
24+8(6+1) (44 5)
4-12/8 3(149-6) — 42
6+ 10/2+2 214 3(10 — 2)]

'K QEB CLIILTFKD BUBO@FPBP BS>IR>QB QEB BUMOBPPFLK CLO QEB DFSBK S>IRB

Tx 4+ 8whenz = 2 2x + 4y —Swhenx =7,y =8
5r —4whenz =6 (x —y)*whena =10,y =7
2? when = 12 a’ +b*>whena =3,b=38

22 when z = 12 20 + 2w whenl = 15,w = 12

22+ 3r —7whenx =4
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5:>-0:

BNR>QFLK
BUMOBPPFLK
BUMOBPPFLK
BNR>QFLK

91*<:165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f3PB QEB *>KDR&FD®AR. I DBBR:QHY ?WKK
+>0B@BH +>0V KKB KQELKYV 1JFQE >KA KAOB> &LKBV@RQQ +>QEFP_TEF@E FP RKABO >
*F@BK@EMQBA ?V 'W>?BI> +ABBRQEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK


https://openstax.org/details/books/prealgebra-2e
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

] 3PB KBD>QFSBP >KA LMMLPFQBP

] 1FIMIFCV BUMOBPPFLKP TFQE >?PLIRQB S>IRB
] AA>KP PR?Q0O>@Q FKQBDBOP

] +RIQFMIV >KA AFSFAB FKQBDBOP

] 1FIMIFCV #UMOBPPFLKP TFQE 'KQBDBOP

$:- -N;1= -1)5, 776:1;-:

'C VLR E>SB BSBO BUMBOFBK@BA > QBIJMBO>QROB ?BILT WBOL LO >@@FABKQ>IIV LSBOAO!
>@@LRKQ VLR >0B >I0B>AV C>JFIF>0 TFQE KSBHEFSBIAGIRGTM KRIJ?BOP IBPP QE>K
2EBKBD>QFSB KRJS8BPL QEB IBCQ LC WBOL LK QEB KRFPBTDEKB 1BB

64B2 )52 ;B:/2? 96;2 @5<D@ A52 9<0.A6<; <3 =<@6A6C2 .;1;24.A6C2
B:/2?7@

2EB >O0LTP LK QEB BKAP LC QEB KRJ?BO IFKB FKAF@>QB QE>Q QEB KEIBBBFERBRBM DLFKD
?FDDBPQ MLPFQFSB-KRI?BBOB FP KL PJ>IIBPQ KBD>QFSB KRJ?BO

'P WBOL > MLPFQFSB LO > KBD>QFSB KRJ?BBO,RE2BORBL. >OB MLPFQFSB >KA KRJ?BOP PJ:
QE>K WBOL >0B KBD>QFSB 8BOL FP KBFQEBO MLPFQFSB KLO KBD>QFSB

ILKPFABO ELT KRJ?BOP >0OB LOABOBA LK QEB KRJ?BO IFKB %LFKD COLJ IBCQ QL OFDEQ QE
FK S>IRB %LFKD COLJ OFDEQ QL IBCQ QEB KRJ?BOP ABEINH>BB FK S>IRB 1BB
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64B2 )52 ;B:/2?@ <; . ;B:/2? 96;2 6;072.@2 6; C.9B2 4<6;4:323A A<
?645A ;1 12072@2 6; C.9B2 4<6;4: FBA5A A< 923A

0BJBJ?BO QE>Q TB RPB QEB KLQ>QFLK
/ OB>Af>FP IBPP QE>K ?g TEBK > FP QL QEB IBCQ LC ? LK QEB KRJ?BO IFKB
/ OB>A fFP DOB>QBOJQEERK FP QL QEB OFDEQQEB KRJ?BO IFKB

LT TB KBBA QL BUQBKA QEB KRJ?BO IFKB TEF@E PELTBA QEB TELIB KRJ?BOP QL FK@IRAB K
KRJ?BOP QLL 2EB KRJ?BOP J>OHBA ?\$MLRRG®BKD>IIBA QEB FKQBDBOP 2EB FKQBDBOP >«
KRJ?BOR 3, —2, —1,0,1,2, 3

64B2 99 A52:.7821 ;B:/2?@ .2 0.9921 6;A242?@

-OABO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BOR4RP#KD 1= @ —1===4 A 2===
—20

,C@IH=CB
'‘Q J>V ?B EBIMCRI QL OBCBO QL QEB KRJ?BO IFKB PELTK

> FP QL QEB OFDEQLC LK QEB KRJ?BO IFKB 14==6 14 6

? | FP QL QEBIBCQ LC LK QEB KRJ?BO IFKB —1==9 -1 <9
@ | FP QL QEB OFDEQ LC | LK QEB KRJ?BO IFKB —1===4

A FP QL QEB OFDEQLC| LK QEBKRJ?BO IFKB 2===—202 —20
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-OABO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BORRRPEKD t&x==5 @—3===7 A 5===
—17

1ELT >KPTBO
> 2?2 @ A

7LR J>V E>SB KLQF@BA QEKRI2BQEBEEB KBD>QFSB KRJ?BOP >OB > JFOOLO FJ>DB LC QEB
KRJ?BOP TFQE WBOL FK QEB JFAAIB B@>RPB QERKREBEB PsKIB AFPQ>K@B COLJ WBOL (
>OB @>IIBA LMIBREBQBIMLPFQB L€2 BRA QEB LMMLPFQBRC

-MMLPFQB

2EBCDDCG+E9> KRJ?BO FP QEB KRJ?BO QE>Q FP QEB P>JB AFPQ>K@B COLJ WBOL LK QEB KRJ?BO IF
LMMLPFQB PFAB LC WBOL

$FDROBFIIRPQO>QBP QEB ABCFKFQFLK

2EB LMMLPFQB L€3 FP

64B2

-MMLPFQB ,LQ>QFLK

—a JB>KP QEB LMMLPFQB LC QEB KRJ?BO
2EB KLQ>QFIKFP OB>A >P fQEB LMMLEFQB LC

2EB TELIB KRJ?BOP >KA QEBFO LMMLPFQBP >OB @>IIBA QEB FKQBDBOP 2EB FKQBDBOP >0l
—3,-2,-1,0,1,2,3



19/; +=387@3=&/+5 >6,/;<

'KQBDBOP

2EB TELIB KRJ?BOP >KA QEBFO LMMLPFQBRBEBO®R W®ESIIBA QEB
2EB FKQBDBOP >0B QEB KRJ?BOP
—3,-2,-1,0,1,2,3

"14731.@ 7?79-::165:>1;0 *:63<;- % )3<-

5 B P>T QE>Q KRJ?BOP RR@E >F3 >OB LMMLPFQBP ?B@>RPB QEBV >0OB QEB P>JB AFPQ>K@!
QEB KRJ?BO IFKB 2EBV >0OB ?LQE QTL RKFQP COLJ 2EB AFPQ>K@B ?BQTBBK >KA >KV KRJ
KRJ?BO IFKB FP @>|BGQEBHI JA@IDE>Q KRI?BO

?PLIRQB+4RB

2EB >?PLIRQB S>IRB LC > KRJ?BO FP FQP AFPQ>K@B COLJ LK QEB KRJ?BO IFKB
2EB >?PLIRQB S>IRB LC > KRRPPBOFQQBK >P

$LO BU>JIMIB

] —51s5 RKFQP >T>V QORL| — 5| =5
] 5is5 RKFQP >T>V QORL5| = 5

$FDROEIIRPQO>QBP QEFP FAB>

2EB FKQBDBOH are 5 RKFQP >T>V QOLJ

64B2

2EB >?PLIRQB S>IRB LC > KRJ?BO FP KBSBO KBD>QFSB ?B@>RPB AFPQ>K@B @>KKLQ ?B KB
KRJ?BO TFQE >?PLIRQB S>IRB BNR>I QL WBOL FP QEB KRJ?BO WBOL FQPBICt3B@&RPB QEB
QEB KRJ?BO IFKB FP WBOL RKFQP
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.OLMBOQV LC ?PLIRRB 4

In| > 0 CLO >Il KRJ?BOP
?PLIRQB S>IRBP >0B >IT>VP DOB>QBO QE>K LO BNR>I QL WBOL

+>QEBJ>QF@F>KP P>V FQ JLOB-NRIBRFPBIRBP >OB >IT>VP KLK KBD>QFSB g ,LK KBD>QFSB

DOB>QBO QE>K LO BNR>| QL WBOL

1FIMIFCY (3] ? | — 44| @|0]

,C@IH=CB
2EB >?PLIRQB S>IRB LC > KRJ?BO FP QEB AFPQ>K@B ?BQTBBK QEB KRJ?BO >KA WBOL "FRH
QEB >?PLIRQB S>IRB FP KBSBO KBD>QFSB

> 3]

3

? | — 44
44

@|0|

0

2072

1FIMIFCY (4] ? | — 28| @|0|

1ELT >KPTBO
> ? @

Q>K@B FF

'K QEB KBUQ BU>JMIB TBill LOABO BUMOBPPFLKP TFQE >?PLIRQR BSOS BRIBEEO>0B
>IT>VP DOB>QBO QE>K KBD>QFSB KRJ?BOP

$FIIFK  or = CLO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BOP
> | — 5|:::_| — 5| ? 8:::_| — 8|@—9:::_| — 9| A d—16=—=—| — ]_6|
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,C@IH=CB
| —5l==q -5
> 1FIMIFCV o
-OABO T
| —5[ d[—5
? 1FIMIFCV o
-OABO 8===q - §|
d|—8§
== d| _ 9|
@ 1FIMIFCV -
-OABO
d[—9
d(—16)===d — 16|
A 1FIMIFCV -
-OABO
d(—16) d|— 16]
$FIl FK LG= CLO B>@E LC QEB CLIILTFKD M>FOP q_GIQR\‘-ﬁBme ? 2===| = 2| @—8:::
| — 8
A (_9=::_| _ 9|
1ELT >KPTBO
> ? @ A

5 B KLT >AA >?PLIRQB S>IRB ?>0P QL LRO IFPQ LC DOLRMFKD PVJ?LIP SEBK TB RPB QEB LOA
CFOPQ TB PFIMIFCV FKPFAB QEB >?PLIRQB S>IRB ?>0P >P JR@E >P WMHERPRQIB SIEIK TB Q>H
QEB OBPRIQFKD KRJ?BO
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IF CID=B; , MA6C@G

>OBKQEBPBP

O>@HBQP 9;
O>@BP XZ
?PLIRQB S>IRB YY

'K QEB KBUQ BU>JMIB TB PFIMIFCV QEB BUMOBPPFLKP FKPFAB >?PLIRQB S>IRB ?>0OP CFOP(
M>OBKQEBPBP

1FIMIFC24 — |19 — 3 (6 — 2) |
,C@IH=CB

24— 19— 3(6—2) |

5 LOH FKPFAB M>OBKQEBPBP CFOPQ PR?Q0O>@Q COLJ |24 — [19 — 3 (4) |

+RIQFMIV 24 — 19 — 12|
1R?QO>@Q FKPFAB QEB >?PLIRQB S>IRB ?>OP 24 — |7|

2>HB QEB >?PLIRQB S>IRB 24— 7
1R?Q0>@Q 17

2072

1FIMIFCYO — |11 —4(3 —1) |
1ELT >KPTBO

., 5:-/-9:

+LPQ PQRABKQP >0B @LJCLOQ>?IB TFQE QEB >AAFQFLK >KA PR?Q0O>@QFLK C>@QP CLO M
>AAFQFLK LO PR?QO>@QFLK TFQE ?LQE MLPFQFSB >KA KBD>QFSB KRJ?BOP J>V ?B JLOB @
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5B TFII RPB QTL @LILRO @LRKQBOP QL JLABI >AAFQFLK >KA PR?QO>@QFLK LC KBD>QFSBP
SFPR>IFWB QEB MOL@BAROBP FKPQB>A LC JBJLOFWFKD QEB ORIBP

5B IBQ LKB @LILRO ?IRB OBMOBPBKQ MLPFQFSB 2EB LQEBO @LILRO OBA TFIl OBMOBPBK
E>SB LKB MLPFQFSB @LRKQBO >KA LKB KBEBESHREACRBEBM>FO FP WBOL 2EBV CLOJ > KB
M>FZEB S>IRB LC QEFP KBRQO>I M>FO FP WBOL

5 B TFIl RPB QEB @LRKQBOP QL PELT ELT QL >AA QEB CLRO >AAFQFLK C>@®RA RPFKD QEB K
3,-3

5+3 —5+4 (—3) —5+3 5+ (—3)

2EB CFOPQ BU>JMIB >AAP MLPFQFSBP >KA MLPFQFSBPe?LQE MLPFQFSBP
2EB PB@LKA BU>JMIB >AAP KBD>QFSBP >KA KBD>QFSBPe?LQE KBD>QFSBP
'KB>@E @>PB TB DLQ eBFQEBO MLPFQFSBP LO KBD>QFSBP

5EBK QEB PFDKP TBOB QEB P>JB QEB @LRKQBOP TBOBKA| F)EFEPSARRALQIEB]

1L TE>Q E>MMBKP TEBK QEB PFOBOBKIB PBGIA-5 + 3 >KA + (—3)

5EBK TB RPB @LRKQBOP QL JLABI >AAFQFLK LC MLPFQFSB >KA KBD>QFSB FKQBDBOP FQ FF
QEBOB >0B JLOB MLPFQFSB LO JLOB KBD>QFSB @LRKQBOP 1L TB HKLT TEBQEBO QEB PRJ"
KBD>QFSB
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AA > —1+52 1+ (—5)

,C@IH=CB
>

2EBOB >0OB JLOB MLPFQFSBP PL QEB PRJ FP MLPFQFSB

2EBOB >0B JLOB KBD>QFSBP PL QEB PRJ FP KBD>QF§B

2072

AA > —2+47 24 (—4)

1ELT >KPTBO
> 2?2 —2

LT QE>Q TB E>SB >AABA PJ>Il MLPFQFSB >KA KBD>QFSB FKQBDBOP TFQE > JLABI TB @>K SI
FK LRO JFKAP QL PFIMIFCV MOL?IBJP TFQE >KV KRJ?BOP

5EBK VLR KBBA QL >AA KRJ?BOP37R@E 5B) VLR OB>IIV ARRi>KQ QL E>SB QL @LRKQ LRQ
2IRB @LRKQBOP >KA OBA @EREQ@EBPIIFABI FK VLRO JFKA @>K VLR SFPR>IFWB TE>Q VLR T
QL PLISB QEB MOL?IBJ
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F@QROB ?IRB @LRKQBOP TFQE OBA @LRKQBOP IFKBA RM RKABOKB>QE 1FK@
KBD>QFSB @LRKQBOP QE>K ?IRB MLPFQFSB @LRKQBOR6QRER PRI RLOBEDBA
@LRKQBOP TLRIA QEBOB ?B3B@3YRPHG6 QEBOB >0OB JLOB OBA @LRKQBOP

2EBOBCLOB QEB BRJLG-53) FP-16
37+ (—53) = —16

B QEBOB

*BQP QOV >KLQEBORIMBAA-T4 + (—27) D>FK FJ>DFKB OBA @LRKQBOP >KA JLOB OBA

@LRKQBOP PL TBIAE>SB OBA @LRKQBOP 2EFP JBHKP QEB PRJ FP
—74 4 (—=27) = —101
*BQP ILLH >D>FK >Q QEB OBPRIQP LC SRAB(MEBIAFK>GELKP-KE3, —3

AAFQFLK LC .LPFQFSB >KA ,BD>QFSB 'KQBDBOP

5+ 3 -5+ (-3)
8 —8
both positive, sum positive both negative, sum negative
5EBK QEB PFDKP >0B QEB P>JB QEB @LRKQBOP TLRIA ?B>HRQEBPEIB @LILO
-5+3 54+ (—3)
—2 2
different signs, more negatives, sum negative different signs, more positives, sum positive

5EBK QEB PFDKP CEDBKQ PLJB LC QEB @LRKQBOP TLRIA J>HB KBRQO>I M>FOP PL PR?Q
IBCQ

0>@Q QL |

4FPR>IFWB QEB JLABI >P VLR PFIMIFCV QEB BUMOBPPFLKP FK QEB CLIILTFKD BU>JMIBP

1FIMIFCY 19 + (—47) 2 —14 + (—36)
,C@IH=CB

> 1FK@B QEB PFDKERBOBKAFO B PR?Q@rc@Q47. 2EB >KPTBO TFII 7B KBD>QFSB ?B@
QEBOB >0B JLOB KBD>QFSBP QE>K MLPFQFSBP
19 + (—47)
Add. — 28
? 1FK@B QEB PFDKP >OB QEB P>JB TB >AA 2EB >KPTBO TFIl ?B KBD>QFSB ?B@>R

KBD>QFSBP
—14 4+ (—36)

Add. —50

>RPB

PB QEBOB
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1IFIMIFCY —31 + (—19) ? 15 + (—32)

1ELT >KPTBO
>—507 —17

2EB QB@EKFNRBP RPBA RM QL KLT BUQBKA QL JLOB @LIJMIF@>QBA MOL?IBJP IFHB QEB LKE
0BJBJ?BO QL CLIILT QEB LOABO LC LMBO>QFLKP

#6 +.%#

IFIMIFCV5 + 3 (—2+47)

,C@IH=CB
—5+3(—2+7)
1FIMIFCV FKPFAB QEB M>OBKQEBPBP —5+43(5)
+RIQFMIV —5+15
AA IBCQ QL OFDEQ 10

207 '2

1IFIMIFCY2 + 5 (—4 + 7)
1ELT >KPTBO

"<*:9 )+; 5;-/-9:
5 B TFll @LKQFKRB QL RPB @LRKQBOP QL JLABI QEB PR?QEE @R (L BR{EERBMBMOBPBKQ
MLPFQFSB KRJ?BOP >KA QEB OBA @LRKQBOP OBMOBPBKQ KBD>QFSB KRJ?BOP

.BOE>MP TEBK VLR TBOB VMRROEE¥A — 3” >P<5 Q>HB >T3V 5EBK VLR RPB @LRKQBOP VLR
@>K QEFKH LC PR?QO>@QFLK QEB P>JB T>V

5 B TFII JLABI QEB CLRO PR?QO>@QFLK C>@QP RFHAD QEB KRJ?BOP
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5—3 —5—(-3) —-5-—-3 5—(-3)
2EB CFOPQ BU>JMIB TB PR?QO>@Q MLPFQFSBP COLJ MLPFQFSBP >KA BKARM TFQE MLF
'K QEB PB@LKA BU>JMIB TB PR?Q0O>@Q KBD>QFSBP COLJ KBD>QFSBP >KA BKA RM TFQE

#>@E BU>JMIB RPBA @LRKQBOP LC LEKA QBEFQIEBB >T>Vg JLABI LC PR?QO>@QFLK T>P B>F
>MMIV

5E>Q E>MMBKP TEBK TB E>SB QL PR?Q0O>@Q LKB MLPFQFSB >KA IB{BKEDY QESPRRLTED 5
TEFQB >KA OBA @LRKQBOP >P KBIRSFOPLIBAABRD > KBRQO>I M>FO ALBP KLQ @E>KDB QEB S
FP IFHB @E>KDFKD NR>0QBOP QL KF@HBIPeQEB S>IRB FP CEBBKQB ?RQ FQ ILLHP AFC

] 2L PR?QO>@O 3 TB OBPQ>QB-HE@>RB >T>V

5 B PQ>0Q TFQE KBD>®KBBR GL Q>HB >T>V MLPFQFSBP ?RQ TB AL KLQ E>SB >KV MLPFQF
>T>V

0BJBJ?BO> KBRQO>| M>FO E>P S>IRB WBOL 'C TB >AA QL FQBSARBBREQHAIM>-0P QL QEE
KBD>QFSBP RKQFI TB DBQ MLPFQFSBP QL Q>HB >T>V
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I I JB>KP | Q>HB >T>V

5 B PQ>0Q TFQE KBD>QFSBP

5 B KLT >AA QEB KBRQO>IP KBBABA QL DBQ MLPFQFSBP

5 B OBJLSB QEB MLPFQFSBP

5B >OB IBCQ TFQE KBD>QFSBP

2EB ABBOBK@B LC | >KA FP I L1

KA KLT QEB CLROQBE@>PB3) 5B PQ>0Q TFQE MLPBXEBPG. Q>HB >T>V KBD>QFSBP ?RC
QEBOB >OB KL KBD>QFSBP QLLEBBAATKBRQO>I M>FOP RKQFI TB E>SB  KBD>QFSBP QL Q>H
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['1 JB>KP Q>HB >T>V|I

5B PQ>0Q TFQE MLPFQFSBP

5 B KLT >AA QEB KBBABA KBRQO>IP M>FOP

5 B OBJLSB QEB KBD>QFSBP

5 B>0B IBCQ TFQE MLPFQFSBP

2EB ABBOBK@B LC >KAI FP [

1R?QO>@803 — 1?2 3 — (—1)

,C@IH=CB
>

2>HB MLPFQFSB COLJ QEB LKB >AABA KBRQO>I M>FO

2>HB KBD>QFSB COLJ QEB LKB >AABA KBRQO>| M>FO
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1R?QO>@Q6 —4? 6 — (—4)

1ELT >KPTBO
> —1072

&>SB VLR KLQF@BARESQA6<; <3 @64;21 ;B:/2?@ 0.; /2 1<;2 [F .116;4 A52 <&H@6ALIB
_ —3—1FP QEB P>JB-3P- (—1) >KA3 — (—1) FP QEB P>JB %P1 7LR TFIl LCQBK PBB QEFP FAB>
QEB PR?Q0>@QFLKTMBQMBBQW CLIILTP

1R?QO>@QFLK .OLMBOQV

a—b=a+ (-b)
1R?QO>@QFKD > KRJ?BO FP QEB P>JB >P >AAFKD FQP LMMLPFQB

*LLH >Q QEBPB QTL BU>JMIBP

6 — 4 gives the same answer as 6 + (—4)

-C @LROPB TEBK VLR E>SB > PR?Q0O>@QFLK MOL?IBJ QE>Q E>P LKIY MIPRQRIERFRY?BOP IF
AL QEB PR?QO>@RBLBBZAV HKBT ELT QL PR?2QOREDQ>DL R&XD6;4 QEXD— 4 DFSBP

QEB P>JB >KPTBD#P-4) EBIMP TEBK VLR >0B PR?Q0O>@QFKD KBD>QFSB KRJ?BOP +>HB PR(
RKABOPQ>KASELTE >KAS + (—4) DFSB QEB P>JB OBPRIQP

*LLH >Q TE>Q E>MMBKP TEBK TB PR?QO>@Q > KBD>QFSB

8 — (—5) gives the same answer as 8 + 5

(B/IA?.0A6;4 . ;24.A6C2 ;B:/2? 6@ 9682 .116;4 . =<@6A6C2
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7LR TFIl LCQBK PBB QEFP T@FQQB}(ﬁF& +b

5E>Q E>MMBKP TEBK QEBOB >OB JLOB QE>K QE GB® SKIFEDBER LHABO LC LMBO>QFLKP >P F

1IFIMIFCY — (=4 —3) — 9

,C@IH=CB
7T—(—4-3)-9
1FIMIFCV FKPFAB QEB M>0OBKQEBPBP CFOPQ 7T—(=7)-9
1R?Q0>@Q IBCQ QL OFDEQ 14 -9
1R?Q0>@Q 5

1FIMIFCY — (=3 —1) — 9
1ELT >KPTBO

<3:173@ 5:-/-9:

1FK@B JRIQFMIF@>QFLK FP J>QEBJ>QF@>| PELOQE>KA CLO OBMB>QBA >AAFQFLK LRO JLA
QL PELTRIQFMIF@*QFKRBDBBE? ILLH >Q QEFP @LK@OBQB JLABI QL PBB TE>Q M>BQBOKP T
TFIl RPB QEB P>JB BU>JMIBP QE>Q TB RPBA CLO >AAFQFLK >KA PR?QO>@QFLK &BOB TB TF
QL EBIM RP AFP@LSBO QEB M>QQBOK

5 B OBJBJ?BO QE>QIB>KP >AA/ QFJBP &BOB TB >0OB RPFKD QEB JLABI GRPQ QL EBIM RP AF
M>QQBOK



7=/1/;<

2EB KBUQ QTL BU>JMIBP >0OB JLOB FKQBOBPQFKD

5E>Q ALBP FQ JB>K QL JRIQFMB/ 'QUB>KP PR?QO>@Q QFJBP *LLHFKD >Q PR?QO>@QFLK
>T>\g FQ JB>KP QL Q>HB >T>V  QFJBP RQ QEBOB FP KLQERKIBFQOSKBATSAAFKD KBRQO:
M>FOP LK QEB TLOH PM>@B 2EBK TB Q>HB >T>V QEOBB QFJBP
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'K PRJJ>0V
5.3 = 15 ~5(3) = —15
5(-3) = —15 (=5)(=3) = 15

LQF@B QE>Q CLO JRIQFMIF@>QFLK LC QTL PFDKBA KRJ?BOP TEBK QEB

] PFDKP >OR@D2BQEB MOLAR@QGEREC2
] PFDKP 46832A QEB MOLAR@IQ\ER2

5 Bill MRQ QEFP >Il QLDBQEBO FK QEB @E>0Q ?BILT



7=/1/;<

+RIQFMIF@>QFLK LC 1FDKBA ,RJ?BOP

$LO JRIQFMIF@>QFLK LC QTL PFDKBA KRJ?BOP

5A9 G=:BG )FCBI7H L5AD@9

2TL MLPFQFSBP LPFOFSB 7-4 = 28

2TL KBD>QFSBP LPFOQFSB —8(—6) = 48
~::9F9BH G=:BG )FCBI7H L5AD@9

LPFQFSB :@ALQ KBD>QFSB BD>QFSB 7(-9) = -63
'BD>QFSB :@ALQ MLPFQFSB 'BD>OFSB _5.10 = —K0

#6 +.}#

+RIQFMIV =932 —2(—5) @4 (—8)A 7-6

.C@IH=CB
S —-9.3
+RIQFMIKLQFKD QE>Q QEB PFORPBKEB REQEB MOLAR@Q FP KBD>QFSB _97
; —2(—5)
+RIQFMKLQFKD QE>Q QEB PFDKP >OB QEB P>JB PL QEB MOLAR@Q FP MLPFQFSB  {()
@ 4(-8)
+RIQFMIVFQE AIBODBKQ PFDKP -39
A 7-6
+RIQFMIWFQE P>JB PFDKP 49

2072

+RIQFMIV >6 - 82 —4 (—=7) @9 (—7)A 5-12

1ELT >KPTBO
>—48?2 @ —63A
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5EBK TB JRIQFMIV > KRJ?BO ?V QEB OBPRIQ FP QEBEQEKRIMBKP TEBK TB JRIQFMIV >
KRJ?BO ?¥/1 *BQP JRIQFMIV > MLPFQFSB KRJ?BO >KA QEBK > KBD>QBSBPERITBM7NB
DBQ

—1-4 —1(-3)
Multiply. —4 3
—4 is the opposite of 4. 3 is the opposite of — 3.

#>@E QFJB TB JRIQFMIV > KRIZBORWBQ FQP LMMLPFQB

+RIQFMIF@>QFLK ?V

—la =-a
+RIQFMIVFKD > KRJ?BQ P¥SBP FQP LMMLPFQB

+RIQFMIV >1-72 —1(—11)
,C@IH=CB

7
>

+RIQFMKLQFKD QE>Q QEB PFORPBKB REQEB MOLAR@Q FP KBD>QFSB —7 .

—T71s the opposite of 7.

. —1(—11)

+RIQFMKLQFKD QE>Q QEB PFDKP >OB QEB P>JB PL QEB MOLAR@Q FP MLPFggl]fSB
11 is the opposite of — 11.

207 '2

+RIQFMIV >1-92 —1.(—17)

1ELT >KPTBO
>—92




7=/1/;<

1=1,- 5;-/-9:

5E>Q >?LRESFPFIHSFPFLK FP QEB FKSBOPB LMBO>QFLK LC JRIGFMIE@B@HRRB

5.3 =15 'K TLOAP QEFP BUMOBPPFLK P>VP QE>Q @>K ?B AFSFABA FKQL QEOBB DOLRMP
>AAFKD CFSB QEOBB QFJBP DFSBP  *LLH >Q PLJB BU>JMIBP LC JRIQFMIVFKD FKQBDBOP Q
CLO AFSFAFKD FKQBDBOP

5.3 = 155015+ 3 = 5 —5(3) —15s0 —15+3 = -5
(=5)(=3) = 15s015+(-3) = —5 5(-=3) = —15s0 —15=(=3) = 5

"FSFPFLK CLIILTP QEB P>JB ORIBP >P JRIQFMIF@>QFLK
$LO AFSFPFLK LC QTL PFDKBA KRJ?BOP TEBK QEB

] PFDKP >ORAGRPBQEB NRLQFBK@BR6C2
] PFDKP 36832A QEB NRLQFEMQNBE 2

KA OBJBJ?BO QE>Q TB @>K >IT>VP @EB@H QEB >KPTBO LC > AFSFPFLK MOL?IBJ ?V JRIQFM

+RIQFMIF@>QFLK >KA "FSFPFLK LC 1FDKBA ,RJ?BOP

$LO JRIQFMIF@>QFLK >KA AFSFPFLK LC QTL PFDKBA KRJ?BOP

] 'C QEB PFDKP >OB QEB P>JB QEB OBPRIQ FP MLPFQFSB
] 'C QEB PFDKP SB®BRQ QEB OBPRIQ FP KBD>QFSB

,5A9 G=,BG +9GI@H
2TL MLPFQFSBP .LPFQFSB
2TL KBD>QFSBP .LPFQFSB

'C QEB PFDKP >0OB QEB P>JB QEB OBPRIQ FP MLPFQFSB

=:9F9BH G=;BG +9GI@H
LPFQFSB >KA KBD>QFSB ,BD>QFSB
,BD>QFSB >KA MLPFQFSB ,BD>QFSB

'C QEB PFDKP &B®BRQ QEB OBPRIQ FP KBD>QFSB
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"FSFAB >27 +3? —100 + (—4)

,C@IH=CB
> —27=+3
"FSFAB 5QE &BOBKQ PFDKP QEB NRLQFBKQ FP KBD>QFSB 9
? —100 = (—4)
"FSFAB 5QE PFDKP QE>Q >OB QEB P>JB QEB NRLQFBKQ FP MLPFQFSB 9%

2072

"FSFAB >-42 +67? —117 =+ (=3)

1ELT >KPTBO
>—77

"14731.@ ?79-::165:>1,0 5;-/-9:

S5E>Q E>MMBKP TEBK QEBOB >0OB JLOB QE>K QTL KRJ?BOP FK >K BUMOBPPFLK 2EB LOABO L
>MMIFBP TEBK KBD>QFSBP >0OB FK@IRABA 0BJBJ?BO +V "B>0O RKQ 1>V

*BQP QOV PLJB BU>JMIBIR BFIMIFCV BUMOBPPFLKP QE>Q RPB >l CLRO LMBO>QFLKP TFQE

FKQBDBOPe>AAFQFLK PR?QO>@QFLK JRIQFMIF@>QFLK >KA AFSFPFLK 0BJBJ?BO QL CLIIL
LMBO>QFLKP

1IFIMIFCY (—2) + 4 (=7) — 6
,C@IH=CB




7=/1/;<

7(=2) +4(=7)—6
+RIQFMIV CFOPQ —14 4+ (—28) — 6
AA —42 -6

1R?Q0>@Q —48

1FIMIFCY (—3) +5(—7) — 4

1ELT >KPTBO
—63

1FIMIFCV (—2)* 2 -24

C@IH=CB
4
. (—2)
5 OFQB FK BUM>KABA CLOJ (—=2)(=2) (=2) (—2)
+RIQFMIV £(=2) (-2)
+RIQFMIV
+RIQFMIV —8(—2)
16
_94
2
5 OFQB FK BUM>KABARCHOB SPHBA QL CFKA QEB 2fimLpFoB LC |~ (2722 2)
+RIQFEMIV (4-2-9)
+RIQFMIV
+RIQFMIV - (8 . 2)
16

LMMLPFQB

LQF@B QEBBTEK@B FK M>0QP > >KA? 'K M>0Q > QEB BUMLKBKQ JB>KP QL O>FPB TE>Q FP FK QE
(—2) QL QEB MLTBCK M>0Q ? QEB BUMLKBKQ JB>KP QL O>FPBASRRIQTEER>HQL QEEK Q>HEB QEB
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207 '2

1FIMIFCV (—3)* 2 -34

1ELT >KPTBO
> 2 —81

2EB KBUQ BU>JMIB OBJFKAP RP QL PFIMIFCV FKPFAB M>OBKQEBPBP CFOPQ

1FIMIFCY2 — 3 (9 — 12)

,C@IH=CB
12 —-3(9—12)
1R?Q0>@Q FK M>OBKQEBPBP CFOPQ 12 —3(-3)
+RIQFMIV 12 — (—9)
1R?Q0>@Q 21

2072

1IFIMIFCV7 — 4 (8 — 11)
1ELT >KPTBO

1FIMIFCY (—9) + (—2)°
C@IH=CB




7=/1/;<

8(—9) + (-2)°
#UMLKBKQP CFOPQ 8(—9) + (—8)
+RIQFMIV —72 + (-8)
"FSFAB 9

207 '2

1FIMIFCY2 (—9) = (—3)?
1ELT >KPTBO

#6 +.%#

1IFIMIFCV-30 =+ 2 + (—3) (—7)
,C@IH=CB

—30 + 2+ (=3) (=7)

+RIQFMIV >KA AFSFAB IBCQ QL OFDEQ PL AFSFAB CFOPQ| —15 + (—3) (—7)

+RIQFMIV —154+ 21
AA 6

1IFIMIFCV27 = 3 + (—5) (—6)
1ELT >KPTBO
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@@BPP QEBPB LKIFKB OBPLRO@BP CLO >AAFQFLK>I FKPQOR@QFLK >KA MO>@QF@B TFQI
FKQBDBQR TFIl KBBA QL BK>?IB (>S> FK VLRO TB? ?0LTPBO QL RPB QEB >MMIF@>QFLKP

] AAAILILOBA 'EFM
] 1IR?Q0>@Q LILOBA IEFM

-@ 65+-7;:
] 88=H=CB C:)CG=H=J9 5B8 '9;5H=J9 #BH9;9FG

5+3 -5+ (-3)

8 -8
both positive, both negative,
sum positive sum negative
—5+3 54 (—3)

-2 2
different signs, different signs,
more negatives more positives
sum negative sum positive

] JECD9FHM C: 6GC@8t@89|n| > 0 CLO >Il KRJ?BOP ?PLIRQB S>IRBP >0B >IT>VP DOB>Q
QE>K LO BNR>I QL WBOL

] ,I6HF57H=CB C: #BH9;9FG

5—3 —5—(=3)

2 -2
D positives 5 negatives
take away 3 positives take away 3 negatives
2 positives 2 negatives
-5—3 5—(-3)

-8 8
5 negatives, want to o positives, want to
subtract 3 positives subtract 3 negatives
need neutral pairs need neutral pairs

] IBHF57H=CB @ID9FHIYR?QO>@QFKD > KRJ?BO FP QEB P>JB >P >AAFKD FQP LMMLPFQ!I
] &@H=D@=75H=CB 5B8 =J=RECEEI8 'IA6IFG

s 1>JB PFDKPe.OLAR@Q FP MLPFQFSB

s "FCCBOBKQ PFDKPe.OLAR@Q FP KBD>QFSB


https://openstax.org/l/11AddColorChip
https://openstax.org/l/11SubtrColorChp

7=/1/;<

36:1)9@

56GC@IH9 J5@I9
2EB >?PLIRQB S>IRB LC > KRJ?BO FP FQP AFPQ>K@B COLJ LK QEB KRJ?BO IFKB 2EB >?PLIRQB S
KRJ?B@ FP TOFQQBK >P
=BH9;9FG
2EB TELIB KRJ?BOP >KA QEBFO LMMLPFQBP >0B @>IIBA QEB FKQBDBOP cl | | g
CDDCG=H9
2EB LMMLPFQB LC > KRJ?BO FP QEB KRJ?BO QE>Q FP QEB P>JB AFPQ>K@B COLJ WBQOL LK QEB K
QEB LMMLPFQB PFAB1CIBHEGLQEB LMMLPFQB LC QREBRIZBOQFIAKFP OB>A fQEB LMMLPFQB
LCa g

? -O+1:-"-;

'K QEB CLIILTFKD BUBO@FPBP LOABO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BOP RPFKD
==~

—3===H

—&===-2

1===—10

>@-\>v

'K QEB CLIILTFKD BUBO@FPBP PFJIJMIFCV
> | — 32|
? 0]
@ 16|
'K QEB CLIILTFKD BUBO@FPBP CEIEGKDO BX@E LC QEB CLIILTFKD M>FOP LC KRJ?BOP
> —06==o1 _ 6|
? ._|__m:::—3
'K QEB CLIILTFKD BUBO@FPBP PFJIMIFCV
—(=5) and — | — 5| |15 — 7| — |14 — 6|
8| — 7| 18— [2(8 —3)]
'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV B>@E BUMOBPPFLK

—21 + (—59) 135 4 (—110) + 83
48 + (—16) 19 +2 (-3 +8)
14+ (—12) +4
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'K QEB CLIILTFKD BUBO@FPBP PFJMIFCV

8—2 ? 44 4 (—28)
—5—4 > 27— (—18)
8 —(—4) ? 27+ 18

> 44 — 28

'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV B>@E BUMOBPPFLK

15 — (—12) —14 — (=27) +9
48 — 87 2-7)—(3-28)(2)
—17 — 42 —(6—8)—(2—4)
—103 — (-52) 25 — [10 — (3 — 12)]
—45 — (54) 6.3 —4.3 7.2
8—3—-7 52 _ 62

—5—447

'K QEB CLIILTFKD BUBO@FPBP JRIQFMIV
—4-8 9(=7)
~1-6 C1(—14)
'K QEB CLIILTFKD BUBO@FPBP AFSFAB
—24+6 —52 + (—4)
—180 <+ 15

'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV B>@E BUMOBPPFLK

5(—6)+7(-2)—3 26 —3(2—7)

(—2)8 65 <+ (—5) + (—28) + (—7)
42 9—2[3—8(-2)]

—3(=5) (6) (=3) =24+ (8 —2)

(8 —11) (9 — 12)
'K QEB CLIILTFKD BUBO@FPBP PLISB

- 9ADIF5HIF-K (>KR>OW QEB EFDE QBJMBO>QRQBKEKIFQFPE ILIRI?FA[T>P
2E>Q P>JB ASEB EFDE QBJMBO>QROB FK $LOQ ,BIPLK OFQFRE[!BRIQFE>P>P
QEB ABDBK@B ?BQTBBK QEB QBJMBQ:RREB EEB QBIMBO>QROB FK #J?>00>PP

<97?=B; 77CIBH#PQBO E>P FK EBO @EB@HFKD >@@LRKQ 1EB TOFQBP > @EB@!
5E>Q FP QEB KBT ?>I>K@B FK EBO @EB@HFKD >@@LRKQ

<97?7=B; 77CIBH)BSFK E>P > ?>I>K@BBEFK EFP @EB@HFKD >@@LRKQ &B ABMLPFC
OL QEB >@@LRKQ 5E>Q FP QEB KBT ?>I>K@B



7=/1/;<

)FCJ=B7=5@ 618;$HG QEB MOLSFK@B LC /RB?B@ BPQFJ>QBA FQ TLRIA E>SB > ?RA
PROMIRP LC  JFIIFLK 2E>Q P>JB?BBXD BPQFJ>QBA FQ TLRIA E>SB > ?RADBQ ABCF(
JFIIFLK

3PB FKQBDBOP QL TOFQB QEB ?RADBQ LC

> /RB?B@
? 1?BOQ>
5:>-9:
> —6
? >
@ ? —4
A >
> ? —12
? —47
@ -39
> —59 —16
? —51
9,—H
-2
-2 -9
—29
—80 —15
96]
—22 —$28
—5.2
—11 >  JFIFLK
—32 2 —$7.5 JFIFLK
-9 —63
:91*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f AA >KA 1R?QD2RQFKQBDBOMBKRULQ>U ?V
*VKK +>0B@BH >KA +>0V KKB KQELKYV 1JFQE TEF@EFP f@BO@B A>MQBA ?V
‘W>?BI> +>WREBB QEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

] +RIQFMIV >KA AFSFAB CO>@QFLKP

] 1FIMIFCVFKD BUMOBPPFLKP TFQE CO>@QFLK ?>0

] AALO PR?QO>@Q CO>@QFLKP TFQE > @LJJLK ABKLIFK>QLO

] AALO PR?Q0O>@Q CO>@QEBCBREYBKEIFK>QLOP

] 3PB QEB LOABO LC LMBO>QFLKP QL PFIMIFCV @LIMIBU CO>@QFLKP

<3;173@ 9+;165:

+>KV MBLMIB CFKA JRIQFMIVFKD >KA AFSFAFKD CO>@QFLKP B>PFBO QE>K >AAFKD >KA PR?
TB TFIl PQ>0Q TFQE CO>@QFLK JRIQFMIF@>QFLK

5 Bill RPB > JLABI QL PELT VLR ELT QL JRIQFMIV QTL CO>@QFLKP >KA QL EBIM VLR OBJBJ?BO
*BQP PQ>0QFFQE

LT TBill Q>HB LC}

LQF@B QE>QQEB TELIB FP AFSFABA FKQL BNRp§=00P 1L

2L JRIQFMIV CO>@QFLKP TB JRIQFMIV QEB KRIBO>QLOP >KA JRIQFMIV QEB ABKLIJFK>QLOP



19/; +=387@3=&/+5 >6,/;<

$0>@QFLK +RIQFMIF@>QFLK

'Ca, b, c and d >OB KRJ?BOP TEB®OE) and d # 0 QEBK

a.c _ ac
b d  bd
2L JRIQFMIV CO>@QFLKP JRIQFMIV QEB KRIJBO>QLOP >KA JRIQFMIV QEB ABKLJFK>QLOP

5EBKJRIQFMIVFKD CO>@EEMCR MBOQFBP LC MLPFQFSB >KA KBD>QF SBXRIFIFBPQFP>MM

> DLLA FAB> QL ABQBOJFKB QEBRFDYRE@EB CFOPQ PQEMIIEK TB TFII JRIQFMIV
KBD>QFSB >KA > MLPFQFSB PL QEB MOLAR@Q TFII ?B KBD>QFSB

#6 +.}#

+RIQFMIV 15 - 2
,C@IH=CB
2EB CFOPQ PQBM FP QL CFKA QEB PFDK LC QEB MOLAR@ QRPRIGE QEB FEDKR GUBFRPEHRASQFSB
_ 115
12 7
"BQBOJFKB QEB PFDK LC QEB MOLAR@Q JRIQFMIV — %
OB QEBOB >KV @LJJLK C>@QLOP FK QEB KRIBO>QLO >KA QEB ABJLKFK>QLO L | — %

2072

+RIQFMIV 30 - &

1ELT >KPTBO
4
21

5EBK JRIQFMIVFKD > CO>@QFLK ?VFOKIFKQBEBDCRI QL TOFQB QEB FKQBDBO >P > CO>@QF
FKQBDB@>K ?B TOFQGBK >BLO BU>IMIB-= 2



;+-=387<

+RIQFMI¥ 22 - (—20z)

,C@IH=CB
"BQBOJFKB QEB PFDK LC QEB MOLAR@Q 2EB PFDKP >0OB QEB P>JB PL QEB MOLAR@Q FP|MLPFQFSE

12
5 OFQBx >P > CO>@QFLK 1_3 . (20Tw)
+RIQFMIV
OBTOFQB QL PELT QEB @LJILK C>@QLO >KA AFSFAB FQ LRQ
1FIMIFCV 48x

207 '2

+RIQFMAZ - (—9a)

1ELT >KPTBO
—33a

1=1,- 9+;165:

LT QE>Q TB HKLT ELT QL JRIQFMIV CO>@QFLKP TB >OB >IJLPQ OB>AV QL AFSFAB BCLOB TI
TB KBBA PLIB SL@>?RI>0V

2EB OB@FMOL@>I LC > CO>@QFLK FP CLRKA ?V FKSBOQFKD QEB CO>@QFLK MI>@FKD QEE
>KA QEB ABKLJFK>QLO FK QEB XEIBBEHRIOI5EH LC

LQF@B GE>H=1 KRJ?BO >KA FQP OB@FMOL@>I JRIQFMIV QL

2L DBOMOLAR@MLPFQFSB TEBK JRIQFMIVFKD QTL KRJ?BOP QEB KRJ?BOP JRPQ E>SB QEE
OB@FMOL@>IP JRPQ E>SB QEB P>JB PFDK

2EB OB@FMOL@H ER- - PFK@BY . (— L) =1
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OB@FMOL@>I

2EBRY7=DE75EC) FP.
KRJ?BO >KA FQP OB@FMOL@>1 JREFfINQL LKB

2L AFSFAB CO>@QFLKP TB JRIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@FMOL@>! LC QEB |

$O0>@QFLK "FSFPFLK

'Ca, b, cand d >OB KRJ?BOP TEB®B), ¢ = 0 and d # 0 QEBK

a . ¢ a d

b d b c

5 B KBBA QL B0, ¢ # 0 and d # 0 QL ?B PROB TBQIKISFAB ?V WBOL

#6 +.%#%

$FKA QEB NRLQFBKQ (— 11)
,C@IH=CB

2L AFSFAB JRIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@FMOL@>I LC Q EB—P@L 11

"BQBOJFKB QEB PFDK LC QEB MOLAR@Q >KA QEBK JRIQFMIV =

OBTOFQB PELTFKD @LJJLK C>@QLOP

|es

0BJLSB @LJJLK C>@QLOP

N

1FIMIFCV

oo | o




;+-=387<

207 '2

$FKA QEB NRLQFEKQ (— 22)
1ELT >KPTBO

4

15

2EBOB >0B PBSBO>| T>VP QL OBJBJ?BO TEF@E PQBMP QL Q>HB QL JRIQFMIV LO AFSFAB CO:

OBMB>Q QEB @>II LRQP QL VLROPBIC 'C VLR AL QEFP B>@E QFJB VLR AL >K BUBO@FPB VLF
JBJLOFWBA

] 2L JRIQFMIV CO>@QFLKP JRIQFMIV QEB KRIBO>QLOP >KA JRIQFMIV QEB ABKLJIFK>
] f2L AFSFAB CO>@QFLKP JRIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@FMOL@>I LC

KLQEBO T>V FP QL HBBM QTL BU>JMIBP FK JFKA

2EB KRIBO>QLOP LO ABKLJFK>QLOP LC PLIJB CO>@QFLKP @LKQ>FK CO>@QFLKP QEBJPBISI
QEB KRJBO>QLO LO QEB ABKLIFK>QLO FP > COSADGHAK:FBTE@=CBA >
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ILIMIBU $O0>@QFLK

@LIMIBU CO>@QFLK FP > CO>@QFLK FK TEF@E QEB KRJIBO>QLO LO QEB ABKLJFK>QLO @LKQ>FKP

1LJB BU>JMIBP LC @LJMIBU CO>@QFLKP >0OB

wlle
LIS TN
alofola

2L PFIMIFCV > @LIJMIBU CO>@QFLK TB OBJBJ?BO QE>Q QEE-SERERE IBUICI B EB
3

@LIMIBU CO>@BRHKP - 2
8

3
1FIMIFCY
8

,C@IH=CB

|
20|t

OBTOFQB >P AFSFPFLK

Yoo

+RIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@FMOL@>! LC QEB PB@LKA

G [ I ICe | o | oojorfeles

[0

+RIQFMIV

e
o

*LLH CLO @LJJILK C>@QLOP

oy

"FSFAB LRQ @LJILK C>@QLOP >KA PFIMIFCV

207 '2

2
1FIMIFCY¥
6

1ELT >KPTBO




;+-=387<

O

"14731.@ ?79-:165:>1;0) 9+:165 )9

2EB IFKB QE>Q PBM>0>QBP QEB KRJBO>QLO COLJ QEB ABKLIJFK>QLO FK > CO>@QFLK FP @:
CO>@QFLK@S® >P DOLRMFKD PVJ?LI 2EB LOABO LC LMBO>QFLKP QEBK QBIIP RP QL PFIMIF
>KA QEBK QEB ABKLJERBRIIB AFSFAB

2L PFIMIFCV QEB BUMBSEPRFOROPQ PFIMIFCV QEB KRIBO>QLO >KA QEB ABKREEK>QLO PBM:

TB AFSFAB
-3

(@]

00 hN~J
+
—

&-52 - 1FJMIFCV >K #UMOBPPFLK TFQE > $0>@QFLK >0

1FIMIFCV QEB BUMOBPPFLK FK QEBIKREB0OIHBEBUMOBPPFLK FK QEB ABKLIJFK>QLO
1FIMIFCV QEB CO>@QFLK

23)

1FIMIFCY=2

,C@IH=CB

3PB QEB LOABO LC LMBO>QFLKP QL PFIMIFV QEB KRJBO>QLO >KA QEB ABKLJFK>QLO%

1FIMIFCV QEB KRJBO>QLO >KA QEB ABKLJFK>QLO =

1FIMIFC\KBD>QFSB AFSFABA ?V > MLPFQFSB FP KBD>QFSB — %
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207 '2

[30)
+3
1ELT >KPTBO

4

1FIMIFC

5EBOB ALBP QEB KBD>QFSB PFDK DL FK > CO>@QFLK 3PR>IIV QEB KBD>QFSB PFDK FP FK Ct
VLR TFIl PLJBQFJBP PBB > CO>@QFLK TFQE > KBLEDFSIBRIRIBEIBLE > KBD>QFSB
ABKLIFK>QUEJBJ?BO QE>Q CO>@QFLKP OBMOBPBKQ AFSFPFLK 5EBK QEB KRIBO>QLO >KA
AFCBOBKQ PFDKP QEB NRLQFBKQ FP KBD>QFSB

-1 _ 1 negative __
3 3 positive negatlve
1 1 positive __
-3 3 negative negatlve

I>@BJBKQ LC ,BD>QFSB 1FDK FK > $0>@QFLK

$LO >KV MLPFQFSB KRIRBOP

=4 €, = ¢

—3)+6(—2)
,C@IH=CB
4(—3)+6(—2)
—3(2)-2
+RIQFMIV %&‘;2)
1FIMIFCV =2l
"FSFAB 3




;+-=387<

207 '2

1FJM|FCW

—5(2)+3
1ELT >KPTBO

,69"<*:9 )+ 9+:165:>1:0) 64465 -56415):69

5EBK TB JRIQFMIFBA CO>@QFLKP TB GRPQ JRIQFMIFBA QEB KRIBO>QLOP >KA JRIQFMIFBA ¢
PQO>FDEQ >@OARR.Q PR?Q0O>@Q CO>@QFLKP QEBV JRPQ E>SB > @LJILK ABKLIFK>QLO

$0>@QFLK AAFQFLK >KA 1R?QO>@QFLK

'Ca, b, and ¢ >OB KRJ?BOP TEB®B) QEBK

a1 b_atb g9 a_ b _ab

C C C C C C

2L >AA LO PR?QO>@Q CO>@QFLKP >AA LO PR?QO>@Q QEB KRIJBO>QLOP >KA MI>@B QER
ABKLJIFK>QLO

#6 +.54

$FKA QEB PR3- 2
C@IH=CB

AA QEB KRJBO>QLOP >KA MI>@B QEB PRJ LSBO QEB @LJJLK ABKLIFIS( O

1FIMIFCV 7

OBPRIQ L.
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207 '2

$FKA QEB PRIt 2
1ELT >KPTBO

3 13
$FKA QEBONGBK@EBS — 35
,C@IH=CB
213
24 24
1R?Q0>@Q QEB KRIBO>QLOP >KEBUB@®MESRLFQEB @LIJLK ABKLIFK>QLO | 23743
—36
1FIMIFCV 7
a . —a 9
1FIMIFQABIBI?BO— 3 = —~ -3

2072

$FKA QEBONBK@HE] — o
1ELT >KPTBO
26

28

,LT TB TFIl AL >K BU>JMIB QE>Q E>P ?LQE >AAFQFLK >KA PR?QO>@QFLK

IFIMIFCY + (— 2) — 4
,C@IH=CB
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AA >KA PR?QO>@Q CO>@QFLKPeAL QEBV E>SB > @LIJBR ABKLIFK>QLQ & + (— 2) — 1

AA >KA PR?QO>@Q QEB KRIBO>QLOP >EBOBK@B QEBAABEB @LJJILK ABKiiél?é’éEb

1FIMIFCV IBCQ QL OFDEQ

1FIMIFCV —

207 '2

1FIMIFCY + (— 5) — £

1ELT >KPTBO
—1

,69"<*9 )+ 9+:165:>1:0 1..-9-5; -56415);69:

P TB E>SB PBBK QL >AA LO PR?QO>@Q CO>@QFLKP QEBFO ABKLJFK>QLOP JRPQ ?B QEB P
ABKLJFK>QLO *" LC QTL CO>@QFLKP FP QEB PJ>IIBPQ KRJ?BO QE>Q @ABRBIRRBAL® > @L.
LC QEB CO>@QFLKP 2EB *I" LC QEB QTL CO>@QFLKP FP QEB IB>PQ @LJJLK JRIQFMIB *I+ LC
ABKLJFK>QLOP

*B>PQ ILJILK "BKLIFK>QLO

2EB IB>PQ @LJJLK ABKLIJFK>QLO *" LC QTL CO>@QFLKP FP QEB IB>PQ @LJJLK JRIQFMIB [*I+ LC QEE
ABKLJIFK>QLOP

CQBO TB CFKA QEB IB>PQ @LJJILK ABKLIFK>QLO LC QTL CO>@QFLKP TB @LKSBOQ QEB CO
CO>@QFLKP TFQE QEB *I" .RQQFKD QEBPB PQBMP QLDBQEBO >IILTP RP QL >AA >KA PR?QO:
QEBFO ABKLJFK>QLOP TFIl ?B QEB P>JB
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,C@IH=CB

2072

7 11
AA 19 T 15
1ELT >KPTBO
79
60

&-52 - AALO 1IR?QO>@Q $O>@QFLKP

"L QEBV E>SB > @LJJILK ABKLJFK>QLO

s 7BPeDL QL PQBM

s ,LeOBTOFQB B>@E CO>@QFLK TFQE QEB *I" IB>PQ @LJILK ABKLIFK>QLO $FKA G
IE>KDB B>@E CO>@QFLK FKQL >K BNRFS>IBKQ CO>@QFLK TFQE QEB #I" >P FQP A

AA LO PR?QO>@Q QEB CO>@QFLKP
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1FIMIFCMC MLPPF?IB

5EBK CFKAFKD QEB BNRFS>IBKQ CO>@QFLKP KBBABA QL @OB>QB QEB @LJJLK ABKLIFK>QL
QL CFKA QEB KRJ?BO TB KBBA QL JRIQFMIV ?LQE QEB KRJIBO>ZEFPIRQEBKTIFKAPEC TB
CLRKA QEB *I" ?V C>@QLOFKD FKQL MOFJBP

*LLH >Q QEB C>@QLOP LC QEB *I" >KA QEBK >Q B>@E @LIRJK >?LSB QELPB C>@QLOP 2EB fJ
B>@E ABKLJFK>QLO >0B QEB KRJ?BOP TB KBBA

'KAU>IMIB =~ QEB*!"  E>P QTLC>@QLOP LC >KA QTL G>@QLOP LC

2EB KRIJBO>QLO E>P QTL C>@QLOP LC ?RQ LKIV LKB LC ePL FQ FP fJFPPFKDg LKB eTB JRI
KRJBO>QLO >KA ABKLIFK>QLO ?V

2EB KRJIBO>QLO FP JFPPFKD LKB C>@QLO LC ePL TB JRIQFMIV QEB KRJIBO>QLO >KA ABKLJ

5 B TFIl >MMIV QEFP JBQELA >P TB PR?Q0>@Q QEB CO>@QFLKP FK QEB KBUQ BU>JMIB

1R?QO>@Q- 5

,C@IH=CB
"L QEB CO>@QFLKP E>SB > @LJJLK ABKLJFK>QLO ,L PL TB KBBA QL CFKA QEB *!"
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$FKA QEB *!"

LQF@B FP fJFPPFKDg QEOBB C>@QLOP LC >KA |FP fJFPPFKDg
QEB COLJ QEB C>@QLOP LC QEB *I" 1L TB JRIQFMI\ FK QEB CFOPQ
CO>@QFLK >KA FK QEB PB@LKA CO>@QFLK QL DBQ QEB *!"

OBTOFQB >P BNRFS>IBKQ CO>@QFLKP TFQE QEB *!"

1FIMIFCV

1R?Q0>@Q — 39

IEB@H QL PBB FC QEB >KPTBO @>K ?B PFJIMIFCFBA | — i‘g

LQE >KA E>SB>C>@QLOLC

1FIMIFCV — L

"L KLQ PFIMIFCV QEB BNRFS>IBKQ CO>@QFLKP 'C VLR AL VLRIll DBQ ?>@H QL QEB LOFDRK>| CO>@(
@LJILK ABKLIFK>QLO

2072

1
IR2Q0>BQ- 3;
1ELT >KPTBO
1

96

5 B KLT E>SB >Il CLRO LMBO>QFLKP CLO CO>@QFLKP 2EB QXAlB-@BUHLRRIIBOFQMBKP
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JAA5FM C: F57H=CB (D9F5H=CBG

F57H=CB (D9F5HSCBAD@9 EI5SH=CBO0<5H HC C

$0>@QFLK Gk +RIQFMIV QEB KRIBO>QLOP >KA JRIQFMIV QEB ABKLIFK>QLOP

a.,c _ ac
JRIQFMIF@>QFLK| b ~d — bd

$O>@QFLK AFSFRFEK:- & = & . ‘;i +RIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@FMOL@>| LC QEB PB@LKA

|@
$0>@QFLK >AAFQFLK- 2 = atb | Ap QEB KRIBO>QLOP >KA MI>@B QEB PRJ LSBO QEB @LJJLK ABKLIFK>QL

\9@orbk— a=b | IR?Q0>@Q QEB KRIBO>QLOP >KEBABESREERFQEB @LIILK

?
$0>@QFLK PR?QOZ@QFL ¢ | ABKLIFK>QLO

2L JRIQFMIV LO AFSFAB CO>@QFLKP >K*I" FP E2KRBBABRR2QO>@Q CO>@QFLKP >K *I" FP|KBBABA

$:-:0- 9,-96. 7-9  ):165::6"14731.@ 6473-? 9+;165:

5 B E>SB PBBK QE>Q > @LIMIBU CO>@QFLK FP > CO>@QFLK FK TEF@E QEB KRIJBO>QLO LO .
3 .

CO>@QFLK 2EB CO>@QFLKAPSHRFARAGPFIBIFCFBA QEB @LJIMIBY DOABOREKRY2
8

LT TBill ILLH >Q @LJIMIBU CO>@QFLKP TEBOB QEB KRJBO>QLO LO ABKLJFK>QLO @LKQ>FKP
@>K ?B PFIMIFCFBA 1L TB CFOPQ JRPQ @LJMIBQBIV PFIMIFCV QEB KRJIBO>QLO >KA ABKLJF
RPFKD QEB LOABO LC LMBO>QFLKP 2EBK TB AFSFAB QEB KRJBO>QLO ?V QEB ABKLJFK>QLC

1)2
1FJMIFC§L+32

,C@IH=CB
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1)2
1FJMIFC§%

1ELT >KPTBO
1

90

&-52 - 1FJMIFCV ILIMIBU $0>@QFLKP

1FIMIFCV QEB KRJBO>QLO
1FIMIFCV QEB ABKLJFK>QLO

"FSFAB QEB KRJBO>QLO ?V QEB ABRINHKGQEC MLPPF?IB

#6 +.}#

1FIMIFCY—3
,C@IH=CB

'Q J>V EBIM QL MRQ M>OBKQEBPBP >0OLRKA QEB KRJBO>QLO >KA QEB ABKLIFK>QLO

>+
.

o[ {@IN
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—~
N[
_I_
Wl
—

—~
|
[N
~—|

1FIMIFCV QEB KRJBO>QLO *I" >KA PFIMIFCV QEB ABKLJFK>QLO *!"

—~ [IN[JV)
(&[N
O
—

A
Sle
|
sl
~—

1FIMIFCV

—
o~
—

7
(%)
"FSFAB QEB KRJBO>QLO ?V QEB ABKLJFK>QLO % - %
712
1FIMIFCV Lo
" 7-6-2
FSFAB LRQ @LJJLK C>@QLOP —

1FIMIFCV

[\)

2072

.l
1|:J|\/|||:c4§'_—2l
3

1ELT >KPTBO

-@ 65+-7;:

]

F57H=CB =J=G=CB8, b, c and d >OB KRJ?BOP TEBOB, ¢ # 0, and d # 0 QEBK
% -+ % = % . g 2L AFSFAB CO>@QFLKP JRIQFMIV QEB CFOPQ CO>@QFLK ?V QEB OB@
PB@LKA

F57H=CB & @H=D@=T8lFCBand d >OB KRI?BOP TEBOB, and d # 0 QEBK
4. &= 99 JRIQFMIV CO>@QFLKP JRIQFMIV QEB KRIBO>QLOP >KA JRIQFMIV QEB 4

)@579A98H C:'9;5H=J9 ,=;B =B 5 F571$t0OB>-KV MLPFQFSB KiRdABOP

—a .

b —_b - B
F57H=CB 88=H=CB 588 JI6HF571E=CB and ¢ >OB KRJ?BOP TEBOB QEBK

g_|_l_):a+b>KA_ :ab

C

2L >AA LO PR?QO>@Q CO>@QFLKP >AA LO PR?QO>@Q QEB KRIBO>QLOP >KA MI>@
@LJILK ABKLIFK>QLO

,HF5H9;M :CF 88=B; CF ,I6HF57H=B; F57H=CBG
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"L QEBV E>SB > @LJILK ABKLIFK>QLO

7BPeDL QL PQBM

LeOBTOFQB B>@E CO>@QFLK TFQE QEB *I" *B>PQ ILJJLK "BKLIFK>QLO $FK
*" IE>KDB B>@E CO>@QFLK FKQL >K BNRFS>IBKQ CO>@QFLK TFQE QEB *I":
ABKLJIFK>QLO

AA LO PR?Q0>@Q QEB CO>@QFLKP
1FIMIFCRC MLPPF2IBRIQFMIV LO AFSFAB CO>@QFLKP >K *I"'1 -2 KBBABA 2
>AA LO PR?QO>@Q CO>@QFLKP >K *I"'1 KBBABA

] =AD@=:M CAD@9L F57H=CBG

1FIMIFCV QEB KRJBO>QLO
1FIMIFCV QEB ABKLJFK>QLO
"FSFAB QEB KRJBO>QLO ?V QEB ABRINHKGQEC MLPPF?IB

36::1)9@

@95GH 7CAACB 89BCA=B5HCF
2EB IB>PQ @LJJLK ABKLJFK>QLO *I" LC QTL CO>@QFLKP FP QEB *B>PQ @LJILK JRIQFMIB *!+ LC
ABKLJIFK>QLOP

? -9+1:-"-

'K QEB CLIILTFKD BUBO@FPBP JRIQFMIV

1010 (= &) (=)
-5 (=3%) 44
~5 10 —8- (%)
(= 13) - ()
'K QEB CLILTFKD BUBO@FPBP AFSFAB
3. 2 5.1
4 3 2
-5+ (=1) 7+ (-12)
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2243 83429

10 14+3

48 5634
2415 1523
—6+6 52_32

8+ o
%% 7-4—2(8—5)

. 93-35
-t 9(8—2)—3(15-7)

6(7—1)—3(17—9)

'K QEB CLIILTFKD BUBO@FPBP >AA

8] 5 8 15
13 T 13 — 17t 17
3 7 6 10 12

— 15+ (— 15) w13+ (1)
'K QEB CLIILTFKD BUBO@FPBP PR?Q0>@Q

11 7 3 4

T -3 (-53)

1 _ 5 -

12 12 9 9

19 4

21~ o1

'K QEB CLIILTFKD BUBO@FPBP >AA LO PR?QO>@Q

1 1 11 27
2T 7 T30 T 10
1 1 13 25
5 (—39) —30 T 12
745 39 22
1315 ~ 56 3
T _ 9 — 2o (=3
12 16 3 4
2 3 7
378 1+3
'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV

25442 1_ 3.1
(2f 5 10

3 2 ,1,3
(3)° 3T611

5
O R

9 4

121 12 (% - ﬁ)
315 541
-2 S g®
8 3 51
%+% 5 1y . (2 1
12 5 3.1 G+s)+(G-2)
2 3 12 5 ° 10

97CF5H=B)>VI> FP J>HFKD @LSBOP CLO QEB QEOLT MFIILTP LK EBO PLC> $LO B>@E
PEB KBBAP>OA LC MOFKQ C>2@F@AHIAPLIFA C>?0F@ 5E>Q FP QEB QLQ>I >JLRKQ LC
)>VI> KBBAP CLO B>@E MFIILT @LSBO
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5?=B; OB@FMB CLO @EL@LI>QB @EFM GL@RRBPAETHAPEBEC T>KQP QL

ALR?IB QEB OB@FMB > &LT JR@E ?OLTK PRD>O TFIl *BLK> KBBA 1ELT VLRO @>I@R
+B>PROFKD @RMP RPR>IIV @LJB,BK PBQRIIGARM "O>T > AF>DO>J QL PELT QTL
AFCBOBKQ T>VP QE>Q *BLK> @LRIA JB>PROB QEB ?0LTK PRD>0 KBBABA QL ALR?IB (

)CFH=CBIBDFK MRO@E>PBA > ?RIH M>@H>DB LC @ SHA\RBEPQSEBFEIEDP QL PBI|
QEB @>KAV FK IFQQIB ?>DPMMRKRAELLA J>KV IFQQIB ?>DP LC @>KAV @>K EB CFII COl
?RIH M>@H>DB

21 1
40 1
1 _5
4 ]
_1 e
6 17
_21 _ 16
50 13
11 4
30 15
20 1
11 2
—34 5
0 7
2 1
i 5
4 2
9 . )
_ 4 9
9 14
—10 4
_ 1 9
16 29
10 24
9 1
2 48
5 e
5 24
2 37
16 120
3 17
105
_ 53
1 40
3 1
3 12
2-% S
;7 4243
2 2
17
-8

SN =
O Bl G SIS



;+-=387<

3
19 7
12 §V>OA
23
B! > 14 @RMP ? >KPTBOP TFII S>0V
% ?>DP
1, 91*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f AA >KA 1R? QERQX0SROF LRFRKEQ>U
2V *KK +>0OB@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP S{@BK@B A>MQBA ?V
'W>?BI> +>WRBB QEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

OLRKA AB@FJ>IP
AA >KA PR?QO>@Q AB@FJ>IP
+RIQFMIV >KA AFSFAB AB@FJ>IP

]
]
]
] ILKSBOQ AB@FJ>IP CO>@QFLKP >KA MBO@BKQ

97=A5@80B >KLQEBO T>V LC TOP@HYHIEL PB ABKLJFK>QLOP >0OB MLTBOP LC

0.1 = 1—1? 0.1is “one tenth”
0.01 = @ 0.01is “one hundredth”
0.001 = T000 0.001 is “one thousandth”
0.0001 = 1 0.0001 is “one ten-thousandth”

10,000

LQF@B QE>Q fQBK QELRP>KAg FDBRRIEBOUKB ?RQ fLKB QBKHQEMRPKRI?BO PJ>IIBO
QE>K LKB 2EB fQEg >Q QEB BKA LC QEB K>JB QBIIP VLR QE>Q QEB KRJ?BO FP PJ>IIBO QE>K |

5EBK TB K>JB > TELIB KRJ?BEB K>JB @LOOBPMLKAP QL QEB MI>@B S>IRB ?>PBA LK QEB MLT
5BOB>A  >PfQBK QELRP>KAg >KA >P fQBK JFIIFLK g *FHBTFPB QEB KB@PI:C QEB
MI>@BP @LOOBPMLKA QL QEBFO $KDREGH KT BX)RBAK>JBP LIOEB S>IRBREB IBCQ >KA
OFDEQ LC QEB AB@FJ>I MLFKQ

I>@B S>IRB LC AB@FJ>| KRJ?BOP >0B PELTK QL QEB IBCQ >KA OFDEQ LC QEB AB@FJ>I MLF¥
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64B2

16<5, -+14)3:

OLRKAFKD AB@FJ>IP FP SBOV JR@E IFHB OLRKAFKD BHIFEB RERRBOB®FJ>IP TFQE > JBQELA
?>PBA LK QEB LKB TB RPBA QL OLRKA TELIB KRJ?BOP

OLRKA QL QEB KB>OBPQ ERKAOBAQE
,C@IH=CB




[-36+5<

OLRKA QL QEB KB>OBPQ ERKAG@BAQE
1ELT >KPTBO

5 B PRJJ>OFWB QEB PQBMP CLG\BGHKEBKIB >

&-52 - OLRKA"B@FJ>IP

*L@>QB QEB DFSBK MI>@B S>IRB >KA J>OH FQ TFQE >K >OO0LT
3KABOIFKB QEB AFDFQ QL QEB OFDEQ LC QEB MI>@B S>IRB
'P QEFP AFDFQ DOB>QBO QE>K LO BNR>I QL

s 7BPe>AA QL QEB AFDFQ FK QEB DFSBK MI>@B S>IRB
s LeAL KL@E>KDB QEB AFDFQ FK QEB DFSBK MI>@B S>IRB

OBTOFQB QEB KRABEBOFKD >II AFDFQP QL QEB OFDEQ LC QEB OLRKAFKD AFDFQ

OLRKA QL QEB KB>OBPQ > QBKQE ? TELIB KRJ?BO
,C@IH=CB
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OLRKA
> QL QEB KB>0BPQ QBKQE

*L@>QB QEB QBKQEP MI>@B TFQE >K >00LT

3KABOIFKB QEB AFDFQ QL QEB OFDEQ LC QEB DFSBK MI>@B S>IRB

B@>RPB FP DOB>QBO QE>K LO BNR>I QL >AA QL QEB

0BTOFQB QEB KRIBEBMFKD >Il AFDFQP QL QEB OFDEQ LC QEB OLRKAFKD
AFDFQ

LQF@B QE>Q QEB ABIBQBA AFDFQP TBOB -2 OBMI>@BA THbE wiShEABA QL QEB KB>OBPQ QBKQE FP

? QL QEB KB>OBPQ TELIB KRJ?BO

*L@>QB QEB LKBP MI>@B TFQE >K >00LT

3KABOIFKB QEB AFDFQ QL QEB OFDEQ LC QEB DFSBK MI>@B S>IRB

1FK@B FP KLQ DOB>QBO QE>K LO BNR>I QL AL KLQ PAA QL QEB

0BTOFQB QEB KRYBEDFKD >Il AFDFQP QL QEB OFDEQ [LC QEB OLRKAFKD
AFDFQ

1L OLRKABA QL QEB KB>OBPQ TELIB KRJ?BO
FP




[-36+5<

207 '2

OLRKAG.582 QL QEB KB>OBPQ > ERKAOBAQE ? QBKQE @ TELIB KRJ?BO

1ELT >KPTBO
> ? @

1 )51 "<*;9 )+; '+14)3-

2L >AA LO PR?QO>@Q AB@FJ>IP TB IFKB RM QEB AB@FJ> MLFKQP V IFKFKD RM QEB AB@F
TB @>K >AA LO PR?QO>@Q QEB @LO®BEMIBEFEDRK >AA LO PR?Q0>@Q QEB KRJ?BOP >P F
TBOB TELIB KRJ?BOP >KA QEBK MI>@B QEB AB@FJ>I MLFKQ FK QEB PRJ

&52 - AALO 1R?Q0O>@Q "B@FJ>IP

5 OFQB QEB KRJ?BOP PL QEB AB@FJ>I MLFKQP IFKB RM SBOQF@>11V
3PB WBOLP >P MI>@B ELIABOP >P KBBABA

AA LO PR?Q0O>@Q QEB KRJ?BOP >P FC QEBV TBOB TELIB KRJ?BOP 2EBK MI>@B QEB AB@F
>KPTBO RKABO QEB AB@FJ>I MLFKQP FK QEB DFSBK KRJ?BOP

#6 +.}#

AA 23.5 + 41.38
,C@IH=CB

5 OFQB QEB KRJ?BOP PL QEB AB@FJpI ML%?((?P IFKB

RM SBOQF@>IIV +41.38
RQ >P > MI>@BELIABO >CQBO QEB |FK 23 5()
0BJBJ?BO 4138
2= 50 0.5=0.50 L

AA QEB KRJ?BOP >P FC QEBV TBOB TEL|525'50
KRJ?BOP +41.38
2EBK MI>@B QEB AB@FJ>I MLFKQ FK QEW
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207 '2

AA 4.8 +11.69
1ELT >KPTBO

#6 +.%#

1R?QO>ZH0- 14.65
,C@IH=CB

20 — 14.65

5 OFQB QEB KRJ?BOP PL QEB AB@FJ>I MLFKQP IFKB RM SBOQF@>IIV 20.
0BJBJ?BO FP > TELIB KRJ?BEL MI>@B QEB AB@FJ>| MLFKQ >CQBO QEB| —14.65

20.00
.RQ FK WBOLP QL QEB OFDEQ >P MI>@BELIABOP
—14.65
L 9
)10 1010
1R?QO>@Q >KA MI>@B QEB AB@FJ>I MLFKQ FK QEB >KPTBO )24)0 : )O )0
—14 .65
5.35

2072

1R?QO>@0- 9.58
1ELT >KPTBO

<3;173@ )5, 1=1,- -+14)3:

+RIQFMIVFKD AB@FJ>IP FP SBOV JR@E IFHB JRIQFMIVFKD TELIB KRJ?BOPeTB GRPQ E>SB QL
QL MI>@B QEB AB@FJ>| MLFKQ 2EB MOL@BAROB CLO JRIQFMIVFKD AB@FJ>IP TFIl J>HB PBK
QEBJ QL CO>@QFLKP >KA QEBK JRIQFMIV



[-36+5<

1L IB®i PBB TE>Q TB TLRIA DBQUPLARB@B@FJ>IP ?V @LKSBOQFKD QEBJ QL CRF@IQFLKP CF
AL QTL BU>JMIBP PFAB ?V PFAB *LLH CLO > M>QQBOK

ILKSBOQ QL CO>@QFLKP

+RIQFMIV

ILKSBOQ QL AB@FJ>IP

LQF@B FK QEB CFOPQ BU>JMIB TB JRIQFMIFBA QTL KRJ?BOP QE>Q B>@E E>A LKB AFDFQ >
>KA QEB MOLAR@Q E>A QTL AB@FJ>I MI>@BP 'K QEB PB@LKA BU>JMIB TB JRIQFMIFBA > KR
AB@FJ>I MI>@B ?V > KRJ?BO TFQE QTL AB@FJ>l MI>@BP >KA QEB MOLAR@Q E>A QEOBB AB:

5 B JRIQFMIV QEB KRJ?BOP GRPQ >P TB AL TELIB KRJ?BOP QBJMLO>OFIV FDKLEFKD QEB AB
QEBK @LRKQ QEB KRJ?BO LC AB@FJ> MLFKQP FK QEB C>@QLOP >KA QE>Q PRJ QBIIP RP QE
MI>@BP FK QEB MOLAR@Q

2EB ORIBP CLO JRIQFMIVFKD MLPFQFSB >KA KBD>QFSB KRJ?BOP >MMIV QL AB@FJ>IP QLL L
SEBK:BY9A6=9F& L KRJ?BOP

] FC QEBFO PFDKR:QREBBIOLAR@Q ER6C2
] FC QEBFO PFDEIB2BREB MOLAR@IQABE2

5EBK TB JRIQFMIV PFDKBA AB@FJ>IP CFOPQ TB ABQBOJFKB QEB PFDK LC QEB MOLAR@Q >t
QEB KRJ?BOP TBOB ?LQE MLPFQFSHB GFRBIIYEB MOLAR@Q TFQE QEB >MMOLMOF>QB PFDK

&-52 - +RIQFMIV "B@FJ>IP

"BQBOJFKB QEB PFDK LC QEB MOLAR@Q

5 OFQB FK SBOQF@>I CLOJ>Q IFKFKD RM QEB KRJ?BOP LK QEB OFDEQ +RIQFMIV QEB KRJ
TELIB KRJ?BOP QBJMLO>OFIV FDKLOFKD QEB AB@FJ>| MLFKQP

I>@B QEB AB@FJ>I MLFKQ 2EB KRJ?BO LC AB@FJ>I MI>@BP FK QEB MOLAR@Q FP QEB PR.
AB@FJ>I MI>@BP FK QEB C>@QLOP

5 OFQB QEB MOLAR@Q TFQE QEB >MMOLMOF>QB PFDK
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+RIQFMI{~—3.9) (4.075)
,C@IH=CB

2EB PFDKP >UBABKQ 2EB MOLAR@Q TFIl ?B KBD>QFSB

5 OFQB FK SBOQF@>1 CLOJ>Q IFKFKD RM QEB KRJ?BOP LK QEB OFDEQ

+RIQFMIV

AA QEB KRJ?BO LC AB@FJ>I MI>@BP FK QEB C>@QLOP

.I>@B QEB AB@FJ>I MLFKQ MI>@BP COLJ QEB OFDEQ

2EB PFDKP >QBSBKQ PL QEB MOLAR@Q FP KBD>QFSB | |

2072

+RIQFMIV-4.5 (6.107)

1ELT >KPTBO
—27.4815

'K J>KV LC VLRO LQEBO @I>PPBP BPMB@F>IIV FK QEB P@FBK@BP VLR TFIl JRIQFMIV AB@F.

BQ@ 'C VLR JRIQFMIV > CBT MOLAR@QP VKRISMBQQF@B > M>QQBOK OBI>QFKD QF
KRJ?BO LC WBOLP FK QEB MLTBO LC QL KRJ?BO LC AB@FJ>I MI>@BP TB JLSB QEB AB@FJ>
QL DBQ QEB MOLAR@Q



[-36+5<
&-52 - +RIQFMIV >"B@FJ>I ?V > LTBMKC 2

+LSB QEB AB@FJ>I MLFKQ QL QEB OFDEQ QEB P>JB KRJ?BO LC MI>@BP >P QEB KRJ?BO LC
MLTBO LC

AAWBOLP >Q QEB BKA LC QEB KRJ?BO >P KBBABA

+RIQFMIV > 2?2V 2?22V @ ?V
,C@IH=CB

V ILLHFKD >Q QEB KRJ?BO LC WBOLP FK QEB JRIQFMIB LC QBK TB PBB QEB KRJ?BO LC MI>@BP TB K
AB@FJ>I QL QEB OFDEQ

>

2EBOB FP WBOL FK PL JLSB QEB AB@FJ>l MLFKQ MI>@B QL QEB OFDEQ

2EBOB >0B WBOLP FK  PL
JLSB QEB AB@FJ>| MLFKQ
MI>@BP QL QEB OFDEQ

2EBOB >OB WBOLP FK PL JLSB QEB AB@FJ>I MLFKQ MI>@BP QL QEB OFDEQ

WBOL JRPQ ?B >AABA >Q QEB BKA
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+RIQFMIV > 2?2V 2 2V @ ?V

1ELT >KPTBO
> ? @

(RPQ >P TFQE JRIQFMIF@>QFLK AFSFPFLK LC AB@FJ>IP FP SBOV JR@E IFHB@GRBEAFKD TEL|
E>SB QL CFDROB LRQ TEBOB QEB AB@FJ>I MLFKQ JRPQ ?B MI>@BA

2L AFSFAB AB@FJ>IP ABQBOJFKB TE>Q MLTBO LC QL JRIQFMIV QEB ABKLJFK>QLO ?V QL J>
KRJ?BQEBK JRIQFMIV QEB KRJBO>QLO ?V QE>Q PJBELRBB LC QEB BNRFS>IBKQ CO>@QFL
MOLMBOB¥>SBRi @E>KDBA QEB S>IRB LC QEB CACHEIFER QEBIERB QEB AB@FJ>| MLFKQP Fk
KRJBO>QLO >KA ABKLIJFK>QLO QEB P>JB KRJ?BO LC MI>@BP QL QEB OFDEQ $LO BU>JMIB

5 B RPB QEB ORIBP CLO AFSFAFKD MLPFQFSB >KA KBD>QFSB KRJ?BOP TFQE AB@FJ>IP QLL
AB@FJ>IP CFOPQ ABQBOJFKB QEB PFDK LC QEB NRLQFBKQ >KA QEBK AFSFAB >P FC QEB KI
$FK>IITOFQB QEB NRLQFBKQ TFQE QEB >MMOLMOF>QB PFDK

5 B OBSFBT QEB KLQ>QFLK >KA SL@>?RI>0V CLO AFSFPFLK

C

a = ) = c b quotient
dividend  divisor quotient divisor ) a
dividend

5 Bill TOFQB QEB PQBMP QL Q>HB TEBK AFSFAFKD AB@FJ>IP CLO B>PV OBCBOBK@B

&-52 - "FSFAB "B@FJ>IP

"BQBOJFKB QEB PFDK LC QEB NRLQFBKQ

+>HB QEB AFSFPLO > TELIB KRJ?BO ?V fILSFKDg QEB AB@FJ>I MLFKQ >l QEB T>V QL QEB O
QEB AB@FJ>I MLFKQ FK QEB AFSFABKA QEB P>JB KRJ?BO LC MI>@BPe>AAFKD WBOLP >P K

"ESFAB .I>@B QEB AB@FJ>| MLFKQ FK QEB NRLQFBKQ >?LSB QEB AB@FJ>I MLFKQ FK QEB /
5 OFQB QEB NRLQFBKQ TFQE QEB >MMOLMOF>QB PFDK




[-36+5<

"FSFAB-25.56 = (—0.06)

,C@IH=CB
0BJBJ?BOVLR @>K fJLSBg QEB AB@FJ>IP FK QEB AFSFPLO >KA AFSFABKA ?B@>RPB LC QEB #NRFS>II
.OLMBOQV

—25.65 + (—0.06)

2EB PFDKP >OB QEB P>JB 2EB NRLQFBKQ FP MLPFQFSB

+>HB QEB AFSFPLO > TELIB KRJ?BO ?V fILSFKDg QEB AB@FJ> MLFKQ >Il QEB T>V
QL QEB OFDEQ

f+LSBg QEB AB@FJ>| MLFKQ FK QEB AFSFABKA QEB P>JB KRJ?BO LC MI>@BP

"FSFAB

I>@B QEB AB@FJ>I MLFKQ FK QEB NRLQFBKQ >?LSB QEB AB@FJ>I MLFKQ FK QEB

AFSFABKA

5 OFQB QEB NRLQFBKQ TFQE QEB >MMOLMOF>QB PFDK —25.65 + (—0.06) = 427.5

2072

"FSFAB-23.492 + (—0.04)
1ELT >KPTBO

@LIILK >SMMIF@>QFLK LC AFSFAFKD TELIB KRJ?BOP FKQL AB@FJ>IP FP TEBK TB T>KQ QL C
LKB FQBJ QE>Q FP PLIA >P M>0Q LC > JRIQF M>@H $LO BU>JMIB PRMMLPB > @>PB LC T>Q
2 L CFKA QEB MOF@B LC LKB T>QBO ?LQQIB TB TLRIA ARSPERT QBRWFP A-SFPFLK FK QEB
KBUQ BU>IMIB 'K @>I@RI>QFLKP TBJEEILBERKA QEB >KPTBO QL QEB KB>0OBPQ @BKQ ERKA
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"FSFABE3.99 = 24
,C@IH=CB

$3.99 = 24
1>@B QEB AB@FJ>I MLFKQ FK QEB NRLQFBKQ >?LSB QEB AB@FJ>I MLFKQ FK QEB AFSFABKA

"ESFAB >P RPR>|
5EBK AL TB PQLM 1FK@B QEFP AFSFPFLK FRE CEBEKAN RB\QL QEB KB>OBPQ @BKQ
ERKAOBAQEAR QEFP TB JRPQ @>00V QEB AFSFPFLK QL QEB QELRP>KAQEP MI>@B

$0.166 ~ $0.17
$3.99 = 24 ~ $0.17

2072

"ESFABF6.99 + 36
1ELT >KPTBO

OLRKA QL QEB KB>0OBPQ @BKQ

65 =-9; -+14)3:)5, 9+;165:

5 B @LKSBOQ AB@FJ>IP FKQL CO>@QFLKP ?V FABKQFCVFKD QEB MI>@B S>IRB LC QEB I>PQ
AB@FJ>I QEB FP FK QEB ERKAOBAQEP MI>@B PL FP QEB ABKLJFK>QLO LC QEB CO>@C

00.03 = 25

LQF@B TEBK QEB KRJ?BO QL QEB IBCQ LC QEB AB@FJ>| FP WBOL TB DBQ > CO>@QFLK TEL
QE>K FQP ABKLJIFCX®QFLKP IFHB QEFPOIBV@SIBA>@QFLKP

2EB PQBMP QL Q>HB QL @LKSBOQ > AB@FJ>I QL > CO>@QFLK >0OB PRJJ>OFWBA FK QEB MOl



[-36+5<

&52 - ILSBOQ >"B@FJ>I QL > .OLMBO $0>@QFLK

"BQBOJFKB QEB MI>@B S>IRB LC QEB CFK>| AFDFQ
5 OFQB QEB CO>@QFLK

s KRIBO>QLOeQEB fKRJ?BOPg QL QEB OFDEQ LC QEB AB@FJ>I MLFKQ
s ABKLIFK>QLOeQEB MI>@B S>IRB @LOOBPMLKAFKD QL QEB CFK>| AFDEQ

50FQB >P>CO>@QFLK
,C@IH=CB

0.374

"BQBOJFKB QEB MI>@B S>IRB LC QEB CFK>I AFDFQ

5 OFQB QEB CO>@QFLK CLO

] 2EB KRJBO>QLO FP 1307040
] 2EB ABKLJFK>QLO FP

1FIMIFCV QEB CO>@QFLK Sl
187
"FSFAB LRQ QEB @LJJLK C>@QLOP 500
QQ Q PL0.374 = BT

500

"FA VLR KLQF@B QE>Q QEB KRJ?BO LC WBOLP FK £EB ABIQEBHRQBO-PQEB KRJ?BO LC AB@FJ>|
MI>@BP FK

2072

50FQB >P>CO>@QFLK

1ELT >KPTBO
117
500
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5 BiSB IB>OKBA QL @LKSBOQ AB@FJ>IP QL CO>@QFLKP LT TB TFIl AL QEB OBSBOPBe@LKSE
AB@FJ>IP 0BJBJ?BO QE>Q QEB CO>@QFLK ?>0 JB@KAESFOFQQEK (5)4 2EFP IB>AP
QL QEB CLIILTFKD JBQELA CLO @LKSBOQFKD > CO>@QFLK QL > AB@FJ>|

&52 - ILSBOQ > $0>@QFLK QL > "B@FJ>|

2L @LKSBOQ > CO>@QFLK QL > AB@FJ> AFSFAB QEB KRIBO>QLO LC QEB CO>@QFLK ?V QEB ABKLJ

5 OF@B2 >P > AB@FJ>|

,C@IH=CB _
1FK@B > CO>@QFLK ?>0 JB>KP AFSFPFLK TBXERHK W/ TTAFSHAD

5 OF@BL >P > AB@FJ>|

1ELT >KPTBO
—0.875

5EBK TB AFSFAB TB TFII KLQ >IT>VP DBQ > WBCALIRIFFBRREB NRLQFBKQ BKAP RM TFQE >
AB@FJ>I QE>Q OBMB>QP OBMB>QFKD AB@FJ>I FP > AB@FJ>| FK TEF@E QEB I>PQ AFDFQ L
BKAIBPPI¥>0 FP MI>@BA LSBO QEB OBMB>QFKD ?IL@H LC AFDFQP QL FKAF@>QB FQ OBMB>



[-36+5<

0BMB>QFKD "B@FJ>I

FD95H=B; 897=A5> AB@FJ>| FK TEF@E QEB I>PQ AFDFQ LO DOLRM LC AFDFQP OBMB>QP BKAIBPF

2>0 FP MI>@BA LSBO QEB OBMB>QFKD ?IL@H LC AFDFQP QL FKAF@>QB FQ OBMB>QP

5 OFGB>P > AB@FJ>I
C@IH=CB

2072

5 OF8B>P > AB@FJ>|

1ELT >KPTBO
2. 45

1LIBQFJIBP TB J>V E>SB QL PFIMIFCV BUMOBPPFLKP TFQE CO>@QFLKP >KA AB@FJ>IP QLDB
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1FIMIFCY + 6.4

,C@IH=CB
$FOPQ TB JRPQ @E>KDB LKB KRJ?BO PL ?LQE KRJ?BOP >0OB BKaGERFEIRIB QEB CO>@QFLK QL >
AB@FJ>I LO @E>KDB QEB AB@FJ>I QL > CO>@QFLK 3PR>IIV FQ FP B>PFBO QL @E>KDB QEB CO>@Q

7
1164

IE>KDE; QL > AB@FJ>!

AA 0.875+ 6.4
7.275
1LE+6.4="7275

207 '2

1FIMIFCY + 4.9
1ELT >KPTBO

-@ 65+-7;:

] +CIB85 97=A5@

*L@>QB QEB DFSBK MI>@B S>IRB >KA J>OH FQ TFQE >K >O0LT
3KABOIFKB QEB AFDFQ QL QEB OFDEQ LC QEB MI>@B S>IRB

'P QEFP AFDFQ DOB>QBO QE>K IBP8NR»| QL QEB AFDFQ FK QEB DFSBK MI>@
S>IRB ,LeALKL@E>KDB QEB AFDFQ FK QEB DFSBK MI>@B S>IRB



[-36+5<

OBTOFQB QEB KRIBEBMFKD >/l AFDFQP QL QEB OFDEQ LC QEB OLRKAFKD AFI
] 88CF,I6BHF57H 97=A5@G

5 OFQB QEB KRJ?BOP PL QEB AB@FJ>I MLFKQP IFKB RM SBOQF@>IIV

3PB WBOLP >P MI>@B ELIABOP >P KBBABA

AA LO PR?QO>@Q QEB KRJ?BOP >P FC QEBV TBOB TELIB KRJ?BOP 2EBK MI>

AB@FJ>I FK QEB >KPTBO RKABO QEB AB@FJ>I MLFKQP FK QEB DFSBK KRJ?B
] &I@H=D@M 97=A5@G

"BQBOJFKB QEB PFDK LC QEB MOLAR@Q

5 OFQB FK SBOQF@>| CLOJ>Q IFKFKD RM QEB KRJ?BOP LK QEB OFDEQ +RIC
>P FC QEBV TBOB TELIB KRJ?BOP QBJMLO>OFIV FDKLOFKD QEB AB@FJ>I ML

1>@B QEB AB@FJ>I MLFKQ 2EB KRJ?BO LC AB@FJ>I MI>@BP FK QEB MOLAR!
QEB AB@FJ>I MI>@BP FK QEB C>@QLOP

5 OFQB QEB MOLAR@Q TFQE QEB >MMOLMOF>QB PFDK
] &I@H=D@M 5 97=A5@ 6M 5 )CKH- C: -
+LSB QEB AB@FJ>I MLFKQ QL QEB OFDEQ QEB P>JB KRJ?BO LC MI>@BP >P Q

WBOLP FK QEB MLTBO LC
AA WBOLP >Q QEB BKA LC QEB KRJ?BO >P KBBABA

] =J=89 97=A5@G

"BQBOJFKB QEB PFDK LC QEB NRLQFBKQ

+>HB QEB AFSFPLO > TELIB KRJ?BO ?V fJLSFKDg QEB AB@FJ>I MLFKQ >11 QEE
OFDEQ f+LSBg QEB AB@FJ>I MLFKQ FK QEB AFSFABKA QEB P>JB KRJ?BO LC
>AAFKD WBOLP >P KBBABA

"FSFAB .I>@B QEB AB@FJ>I MLFKQ FK QEB NRLQFBKQ >?LSB QEB AB@FJ>I v
AFSFABKA

5 OFQB QEB NRLQFBKQ TFQE QEB >MMOLMOF>QB PFDK
] CBJ9FH5 97=A5@ HC 6BF F57H=CB

"BQBOJFKB QEB MI>@B S>IRB LC QEB CFK>| AFDFQ

5 OFQB QEB CO>@QFLK KRJBO>QLOeQEB hKRJ?BOPi QL QEB OFDEQ LC QEE
ABKLJIFK>QLOeQEB MI>@B S>IRB @LOOBPMLKAFKD QL QEB CFK>| AFDFQ

] CBJ9FH5 F57H=CB HC 5 974ASEAB QEB KRIBO>QLO LC QEB CO>@QFLK ?V QEB ABK
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? -9+1:-"-

'K QEB CLIILTFKD BUBO@FPBP OLRKA B>@E KRJ?BO QL QEB KB>OBPQ QBKQE

'K QEB CLIILTFKD BUBO@FPBP OLRKA B>@E KRJ?BO QL QEB KB>OBPQ ERKAOBAQE

'K QEB CLIILTFKD BUBO@FPBP OLRKA B>@E KRJ?BO QL QEB KB>OBPQ > ERKAOBAQE ? QBK

'K QEB CLIILTFKD BUBO@FPBP >AA LO PR?QO>@Q

16.92 + 7.56 15+ 0.73

21.76 — 30.99 91.95 — (—10.462)
—16.93 — 24.38 095.01 — 3.7
—38.69 + 31.47 201 —-74

72.5 — 100

'K QEB CLIILTFKD BUBO@FPBP JRIQFMIV

(0.24) (0.6) (0.06) (21.75)
(5.9) (7.12) (9.24) (10)
(—4.3) (2.71) (55.2) (1000)

(—5.18) (—65.23)
'K QEB CLIILTFKD BUBO@FPBP AFSFAB

4.75 =+ 25 —1.75 + (—0.05)
$117.25 = 48 5.2+25

0.6 +0.2 11 +0.55

1.44 + (—0.3)

In the following exercises, write each decimal as a fraction.

'K QEB CLIILTFKD BUBO@FPBP @LKSBOQ B>@E CO>@QFLK QL > AB@FJ>I

17 11
20 4
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31 15

25 111
24+ 3

—
o

—
—_

,5@5FM #B3EH>00Q> DLQ > O>FPB >KA KLT J>HBP SOVBK@ QEFP KRJ?BO QL

QEB KB>OBPQ

> ALII>O

? QELRP>KA ALII>OP

@ QBK QELRP>KA ALII>OP

5@9GHL &VL (FK IFSBP FK@LRSHEB ?LRDEQ > OBCOFDBO>QLO CLO >KA TEBK Q
@IBOH @>I@RI>QBA QEB P>IBP Q>U FQ @>JB LRQ QL BU>@QIV OLRKA QEB P>

KB>OBPQ
> MBKKV >KA
2 ALII>O

)5M7<97? KKFB E>P QTL GL?P 1EB DBQP M>FA  MBO ELRO CLO QRQLOFKD >Q ILJJ
ILIBDB >KA  MBO ELRO >QCBBPELM *>PQ TBBH PEB QRQLOBA CLO ELROP >KA TL

QEB @BB PELM CLO ELROP
> &LT JR@E AFA PEB B>0OK

? 'CPEB E>ATLOHBA >l ELROP >P > QRQLO FKPQB>A LC TLOHFKD ?LQE GL?P ELT.

TLRIA PEB E>SB B>OKBA

Glossary

897=A5@

AB@FJ>| FP >KLQEBO T>V LC TOFQFKD > CO>@QFLK TELPB ABKLJFK>QLO FP > MLTBO LC QBK

FPD95H=B; 897=A5@

OBMB>QFKD AB@FJ>I FP > AB@FJ>| FK TEF@E QEB I>PQ AFDFQ LO DOLRM LC AFDFQP OBMB>Q!

5:>-0:
—4.89
> ? @
> ? @ —11.653
—9.23
—40.91
—7.22

—27.5
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19
200

—4.8
—12.4
1. 36
0. 135
1
25
% > ? @
5 > ?
;t -
8
:91*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLBPE@FFPFIB4FK -MBK1Q>U ?WKK +>OB@BH
>KA +>0V KKB KQELKV 1JFQE TEF@E FP RKAB@BK@B A>MQBA ?V 'W>7?7BI> +4BRO
QEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/

?765-5;.)5, "+1-5;1C+ 6;);165

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 1FIMIFCV BUMOBPPFLKP TFQE BUMLKBKQP
] 1FIMIFCV BUMOBPPFLKP TFQE WBOL BUMLKBKQP

] 3PB QEB ABCFKFQFLK LC > KBD>QFSB BUMLKBKQ

] 3PB CLOJRI>P TFQE BUMLKBKQP FK >MMIF@>QFLKP

] 'LKSBOQ COLJ AB@FJ>I KLQ>QFLK QL P@FBKQFCF@ KLQ>QFLK
] 'LKSBOQ P@FBKQFCF@ KLQ>QFLK QL AB@FJ>I CLOJ

] +RIQFMIV >KA AFSFAB RPFKD P@FBKQFCF@ KLQ>QFLK

"14731.@ ?79-:165:>1,0 ?765-5;:

0BJBJ?BO QE>Q >K BUMLKBKQ FKAF@>QBP OBMB>QBA JRIQFMIF @SQFBK:IMEEB P>JB NR>K
JB>KP QL JRIQFMIV ?V FQPBIC 2FIBFKPLO 0 o

*BQP OBSFBT QEB SL@>?RI>0V CLO BUMOBPPFLKP TFQE BUMLKBKQP

#UMLKBKQF>I ,LQ>QFLK .LTBO

2EFP FP OBSA QBB MLTBO

'K QEB BUMOBFPFRRQEBE=<;2;An QBIIP RP ELT J>KV QFJBP TB RERQHEB> C>@QLO
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BCLOB TB ?BDFK TLOHFKD TFQE BUMOBPPFLKP @ LKQFRIFKM BTNV BRI MBOBPPFLKP
FKSLISFKD LKIV KRJ?BOP

2
1IFIMIFCV 432 7' @ (2) A (0.63)*
,C@IH=CB
> 43
+RIQFMIV QEOBB C>@QLOP LC )
1FIMIFCV 64
? 7!
+RIQFMIV LKB C>@QLO LC 7
5 2
@ _
(5)
) )
+RIQFMIV QTL C>@QLOP (6) (6)
25
1FIMIFCV
36
A (0.63)*
+RIQFMIV QTL C>@QLOP (0.63) (0.63)
1FIMIFCV 0.3969
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207 '2

2
1IFIMIFCV 652 15! @ (%) A (0.43)
ELT >KPTBO_
? 15@—A
> 15 @49

H#6 +. 4
1FIMIFCV (—5)* 2 —5?
,C@IH=CB
> (-5)"
+RIQFMIV CLRO C>@@LOP LC (=5) (=5) (=5) (—5)
1FIMIFCV 625
? —54
+RIQFMIV CLRO C>@QLOP LC 000
1FIMIFCV —625

2072

1FIMIFCV (-3)* 2 —3*

1ELT >KPTBO
> 81?7 —81

LQF@B QEB PFJFI>OFQEBPBK@BREEMIB > >KA#U>IMIB ? S5EV >OB QEB >KPTBOP
AFCBOBKQ P TB CLIILT QEB LOABO LC LMBO>QFLKP FK M>0Q > QEB M>OBKX)ERFBER)BII RP
QRMLTBX M>0Q ? TB O>FPB GRPQ QEBILJBQERA QEBK Q>HB QEB LMMLPFQB

5EBK PFIMIFCVFKD TFQE BUMLKBKQP FKPQB>A LC JRIQFMIVFKD QEB P>JB C>@QLOP TB

@>1@RI>QLO >KA > HBV I>?KEDBA
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$LO BU>JMIB QL (LFK)/& MOBPP 7LR PELRIA DBQ

"14731.@ ?79-:165:>1;0)5 ?765-5; 6. ( -96

SEBK PFIMIFCVFKD BUMOBPPFLKP TFQE BUMLKBKQP T GBIOM )FCQBKHRPBBZHB<9
*ICH=9BH YEDOFHM

.OLAR@Q .OLMBOQV CLO #UMLKBKQP

'‘Ca FP > OB>| KRJ2B@n >KAn >OB @LRKQFKD KRJ?BOP QEBK
a™ . qm = am—l—n

2L JRIQFMIV TFQE IFHB ?>PBP >AA QEB BUMLKBKQP

K BU>JMIB TFQE KRJ?BOP EBIMP QL SBOFCV QEFP MOLMBOQV

?

22 . 23 - 22—!—3
R L 95
4.8 = 2
32 = 32/

/RLQFBKQ .OLMBOQV CLO #UMLKBKQP

'Ca FP > OB>| KRJ2B® (0 >KAm >KAn >OB TELIB KRJ?BOP QEBK

m m 1
a m—
— =a ,m n >KA— = ] m
an an an—m

@LRMIB LC BU>JMIBP TFQE KRJ?BOP J>V EBIM QL SBOFCV QEFP MOLMBOQV

3_4 — 342 5_2 — L
2 3 3—2

g1 a2 7% B A

o B Y

PMB@F>I @>PB LC QEB /RLQFBKQ .OLMBOQV FP TEBK QEB BUMLKBKQP LC QEB KRJBO>QLC
BNR>l PR@E >P >K BUMOBPPR%SB{LIB:HBRO B>OIFBO TLOH TFQE CO>@QFLKP VLR HKLT QE>Q
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2 17 —43

2 17 —43

'K TLOAP > KRJ?BO AFSFABA ?V FQP%I&FJP Cl@ >KMx # 0) PFK@B >KV KRJ?BO AFSFABA ?V
T

FQPBIC FP

m

a

2EB /RLQFBKQ .OLMBOQV CLO #UMLKBKQP PELTP RP-ELERMuPFIMIRGTEBK  m 2V
a

PR?QO>@QFKD BUMLKBKQ@P-= 5E>Q FC

!LKPFA@TEF@E TB HKLT FP

8
~ =1
8
3 23
5 OFSB-P2 5= 1
1R?Q0>@Q BUMLKBKQP 2373 =1
1FIMIFCV 20 =1

am

,LTTBTFII PFJMIFG\% FK QTL T>VP QL IB>A RP QL QEB ABCFKFQFLK LC QEB WBOL BUMLKBKQ
a

a#0

am
5> BPBB - PFIMIFCFBP KA QL 1k° =1
a

8BOL #UMLKBKQ

'Ca FP > KLK WBOL KRQEB& = 1
KV KLKWBOL KRJ?BO O>FPBA QL QEB WBOL MLTBO FP
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1FIMIFC-9°

,C@IH=CB
2EB ABCFKFQFLK P>VP >KV KLK WBOL KRJ?BO O>FPBA QL QEB WBOL MLTBO FP

90
1

207 '2

1FIMIFCv-1.5°
1ELT >KPTBO

3PB QEB ABCFKFQFLK LC QEB WBOL BUMLKBKQ

LT QE>Q TB E>SB ABCFKBA QEB WBOL BUMLKBKQ TB @>K BUM>KA >Il QEB .OLMBOQFBP LC
TELIB KRJ?BO BUMLKBKQP

$:-;0- -C51;1656.) -/);1= - ?765-5;

,LT 1B®I RPB QEB ABCFKFBLABIC2 2E=<;20A. PFIMIFCV BUMOBPPFLKP

,BD>QFSB #UMLKBKQ

'Cn. FP >K FKQBDBOAKA QEBK " = —

_an

2EBKBD>QFSB BUMDEBBRRP TB @>K OB TOFQB QEB BUMOBPPFLK ?V Q>HFKD QEB OB@FMOL
QEBK @E>KDFKD QEB PFDK LC QEB BUMLKBKQ

KV BUMOBPPFLK QE>Q E>P KBD>QFSB BUMLKBKQP FP KLQ @LKPFABBBAIQRPB BEPBFJIMIBP(
ABCFKFQFLKBO>)FSB BUMHKBKQEBO MOLMBOQFBP LC BUMLKBKQP QL TOFQB QEB BUMOBI
MLPFQFSB BUMLKBKQP
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1FIMIFCV 422 103
.C@IH=CB

> 4—2

3PB QEB ABCFKFQFLK LC > KBD>Q&SE BUM;%KBKQ

1FIMIFCV

?

3PB QEB ABCFKFQFLK LC > KBD>Q&SE' B@M{;%KBKQ

1FIMIFCV

2072

1FIMIFCV 2732 107

1ELT >KPTBO

1, 1
> 37 107

'K #U>JMIB _TB O>FPBA >K FKQBDBO QL > KBD>QFSB BUMLKBKQ 5E>Q E>MMBKP TEBK TB O:
KBD>QFSB BUMLKBK®G>0Q ?V ILLHFKD >Q TE>Q E>MMBKP QL > CO>@QFLK TELPB KRIBO>G
TELPB ABKLJFK>QLO FP >K FKQBDBO O>FPBA QL > KBD>QFSB BUMLKBKQ

1

an

1

3PB QEB ABCFKFQFLK LC > KBD>Q&SB BU%L—.KBKQ .
1

1FIMIFCV QEB @LJIMIBU CO>@QFLK

+RIQFMIV a”

2EFP IB>AP QL QEB .OLMBOQV LC ,BD>QFSB #UMLKBKQP
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.OLMBOQV LC ,BD>QFSB #UMLKBKQP

'Cn FP >K FKQBDBO#KA QEBKL. = "

1FIMIFCYL,

,C@IH=CB

3PB QEB MOLMBOQV LC > KBD>Q|{;-$3. BUMIKBKQ 32
1FIMIFCV 9

1FIMIFCY 5

1ELT >KPTBO
64

1RMMLPB KLT TB E>SB > CO>@QFLK O>FPBA QL > KBDPGHFEBLRIVABBRKFGBEQK LC KBD>QFSB
BUMLKBKQP QL IB>A RP QL > KBT MOLMBOQV
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—

N N
N—"

|

[\

3PB QEB ABCFKFQFLK LC > KBD>Q&ESE BUMEKBKQ

~—~

=]

~—"
[\

1
1FIJMIFCV QEB ABKLJFK>QLO X
1FIJMIFCV QEB @LJMIBU CO>@QFLK %
4\2
RQ TB HKLT QESGH %)
2EFP QBIIP RP QE>Q (%)—2 _ (%)2

2L DBQ COLJ QEB LOFDFK>| CO>@QFLK O>FPBA QL > KBD>QFSB BUMLKBKQ QL QEB CFK>| OF
LC QEB ?>PBeQEB CO>@QFLKe>KA @E>KDBA QEB PFDK LC QEB BUMLKBKQ

2EFP IB>AP RP (ZBIBB2;A A< . #24.A6C2 %<B222AF

/RLQFBKQ QL > ,BD>QFSB #UMLKBKQ .OLMBOQV

‘Ca and b>0B OB>I KRI?8GP0, b # 0 >KAn FP >K FKQEIEREZ ) " = (2)"

1|:J|v|||:c\(g)_2
C@IH=CB

(3)

3PB QEB /RLQFBKQ QL > ,BD>QFSB #UMLK@%())‘.&ME(C{%Q\T/‘

2>HB QEB OB@FMOL@>I LC QEB CO>@QFLK >KA @E>KDB QEB PFDK LC OE(% ;;%JMLKBKQ

49
1FIMIFCV 25
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207 '2

1FIMIFC\(2) -4
1ELT >KPTBO
81

16

5EBK PFIMIFCVFKD >K BUMOBPPFLK TFQE BUMLKBKQP TB JRPQ ?B @>OBCRI QL @LOOB@Q

,C@IH=CB
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> &BOB QEB BUMLKBKQ >MMIFBP-QL QEB ?>PB (—3)_2

2>HB QEB OB@FMOL@>I LC QEB ?>PB >KA @E>KDB QEB PFDK LC QEB BUMLKBKQ | (—3)=2

1FIMIFCV

? 2B BUMOBPPF K> JB>KP fCFKA QEB LMMI3FOS&BOB QEB BUMLKBKQ >MMIFBP DL QEB 7>PB

3

O0BTOFQB >P > MOLAR@KQ TFQE —1-372
2>HB QEB OB@FMOL@>| LC QEB ?>PB >KA @E>KDB QEB PFDK LC QEB BUMLKBKQ | —1 - %2
1FIMIFCV _%

@ &BOB QEB BUMLKBKQ >MM|FB(P4§_)QEB ?2>PB (_%) —2
2>HB QEB OB@FMOL@>| LC QEB ?>PB >KA @E>KDB QEB PFDK LC QEB BUMLKBKQ (_%)2

1FIMIFCV 9

A 2EB BUMOBPPF{%() ~2 JB>KP fCFKA QEB LMML(I%:)Q_BQI@BOB QEB BUMLKBKQ >MM|FBP QL QEB
?>PQ%)

0BTOFQB >P > MOLAR@K TFQE —1-(

1
3
2>HB QEB OB@FMOL@>! LC QEB ?>PB >KA @E>KDB QEB PFDK LC QEB BUMLKBKQ | —1 - (%)2

1FIMIFCV -9

207 '2

)—2

IFIMIFCY (-5) 22 =52 @(—1) ? A —(
1ELT >KPTBO

1 1 _

U=

5 B JRPQ ?B @>0OBCRI QL CLIILT QEB -OABO LC -MBO>QFLKP 'K QEB KBUQ BU>JMIB M>OQP >
PFJFI>@RQ QEB OBPRIQEBQEKAFC



19/; +=387@3=&/+5 >6,/;<

#6 + 4
1FIMIFCV 4- 2712 (4.2)7!
C@IH=CB
- 4.271
"L BUMLKBKQP ?BCLOB JRIQFMIF@>QFLK
-n _ 1 1L
3PBa " = = 4- a1
1FIMIFCV 2
2 (4-2)7"
1FIMIFCV FKPFAB QEB M>OBKQEBPBP CFOPQ (8)7"
—n 1 1
3PBa = CL_n 8_1
1FIMIFCV %

2072

1FIMIFCV 63712 (6-3)7}

1ELT >KPTBO
1

$:- 694<3):>1;0 ?765-5;: 15 7731+);165:

'K QEFP PB@QFLK TB TFIl RPB DBLIJBQOV CLOJRI>P QE>Q @LKQ>FK BUMLKBKQP QL PLISB M
2B PLISFKD >MMIF@>QFLKP TB TFIl LK@B >D>FK PELT LRO .OL?IBJ 1LISFKD 1QO>QBDV CLO ¢
MMIF@>QFLKP

.OL?IBJ 1LISFKD 1Q0>QBDV CLO %BLJBQOV MMIF@>QFLKP

+958 QEB MOL?IBJ >KA J>HB PROB VLR RKABOPQ>KA >Il QEB TLOAP >KA FAB>P "0>T QEB Ci
I>?BI FQ TFQE QEB DFSBK FKCLOJ>QFLK

#89BH=T¥>Q VLR >OB ILLHFKD CLO




A9B7/7=< +7. %-3/7=3E-8=+=387

'5A9 TE>Q VLR >OB ILLHFKELCEB > S>OF>?IB QL OBMOBPBKQ QE>Q NR>KQFQV

- F5BG@SHDL >K BNR>QFLK ?V TOFQFKD QEB >MMOLMOF>QB CLOJRI> LO JLABI CLO QEB P!
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK

,C@JDEB BNR>QFLK RPFKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGKIFQEB NRBPQFLK TFQE > @LIMIBQB PBKQBK@B

@R?B FP > OB@Q>KDRI>O PLIFA TELPB IBKDQE TFAQE >KA HBRDEQKAOBENR® BBBBE>
LC > IR?B ?BILIR?PQFQR@EKD QEB IBKDQE TFAQE >KA EBFDEQ FKQL QEB CLOJRI>P CLO SLI
PROC>@B >OB> LC > OB@Q>KDRI>O PLIFA TB DBQ

V=LWH S =2LH +2LW +2WH
V=s-s-5s S=2s-s+2s-s+2s-s
V=g S =252 + 252 + 252

S = 652

1L CLO > @R?B QEB CLOJRI>P CLO SLIRJB >KA PRGCH@BRADB>6:0B

4LIRJB >KA 1IROC>@B OB>LC >IR?B

$LO >KV @R?B TFQE PFABPsLC IBKDQE

@R?B ER5 FK@EBP LK B>@E PFAB $FKA FQP > SLIRJB >KA ? PROC>@B >0OB>

,C@IH=CB
1QBM FP QEB P>JB CLO ?LQE > >KA? PL TB TFIl PELT FQ GRPQ LK@B
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1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA
1>?BI FQ TFQE QEB DFSBK FKCLOJ>QFLK

>

10BM #89BH=TNE>Q VLR >OB ILLHFKD CLO

QEB SLIRJB LC QEB @R?B

1QBM'5A9 IELLPB > S>OF>?IB QL OBMOBPBKQ FQ IB@ SLIRIB
1QBM - F5BG@5H9 V&3
5 OFOB QEB >MMOLMOF>QB CLOJRI> =5
3
V= (2.5)
10BM ,C@J94R?PQFQRQB >KA PLISB
Q QFQRQ V = 15.625

1QBM <97? |EB@H VLRO TLOH

1QBM BGKOFQEB NRBPQFLK

2EB SLIRJB FP

@R?F@ FK@EBP

?

1QBM #89BH=T¥>Q VLR >OB ILLHFKD CLO

QEB PROC>@B >0B> LC QEB @R?B

10BM'5A9 ELLPB > S>0OF>?7IB QL OBMOBPBKQ FQ

IBQ PROC>@B >OB>

1QBM - F5BG@5H9 G _ gs?
5 OFQB QEB >MMOLMOF>QB CLOJRI> = 0s

2
1QBM ,C@JAR?PQFQRQB >KA PLISB g = 27 (52-5)

1QBM <97? 2EB @EB@H FP IBCQ QL VLR

1QBM BGKOFQEB NRBPQFLK

2EB PROC>@B >0OB>FP PNR>0OB FK@EB

2072

$LO > @R?B TFQE PFAB JBQOBP CFKA QEB > SLIRJB >KA ? PROC>@B >0OB> LC QEB @R?

1ELT >KPTBO

> @R J
? PN J

B
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KLQBM>A @R?B JB>PRREMEBP LK B>@E PFAB $FKA FQP > SLIRJB >KA ? PROC>@B >0B>
,C@IH=CB

1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA
I>?BI FQ TFQE QEB DFSBK FKCLOJ>QFLK

>

1QBM #89BH=Tt>Q VLR >OB ILLHFKD CLO QEB SLIRJB LC QEB @R?B
10BM'5A9 IELLPB > S>0F>?IB QL OBMOBPBKQ FQ IBQ SLIRJB
1QBM - F5BG@5H9 V = 3
5 OFQB QEB >MMOLMOF>QB CLOJRI> =S
V=23
1QBM ,C@JDEB BNR>QFLK V=8
10BM <97? EB@H QE>Q VLR AFA QEB @>I@RI>QFLKP
@LOOB@QIV
10BM BGKI9FQEB NRBPQFLK 2EB SLIRIJIB FP @R?F@ FK@EBP
?
10BM #89BH=Tt>Q VLR >OB ILLHFKD CLO QEB PROC>@B >0OB> LC QEB @R?B

10BM'5A9 ELLPB > S>0OF>?IB QL OBMOBPBKQ FQ IBQ PROC>@B >0OB>

1QBM - F5BG@5H9 ¢ _ g2
5 OFQB QEB >MMOLMOF>QB CLOJRI> O =

_ 2
1QBM ,C@JQEB BNR>QFLK g - 24 2

10BM <97? 2EB @EB@H FP IBCQ QL VLR

10BM BGKI9FQEB NRBPQFLK 2EB PROC>@B >0OB> FP PNR>OB FK@EBP

M>@HFKD ?LU FP > @R?B JBbCBBBKE B>@E PFAB $FKA FQP > SLIRJB >KA ? PROC>@B >0B>




19/; +=387@3=&/+5 >6,/;<

1ELT >KPTBO
> @R CQ
? PN CQ

PMEBOB FP QEB PE>MB LC > ?>PHBQ?>Il IFHB > QEOBB AFJBKPFLK>I @FO@IB (RPQ IFHB > (
PMEBOB FP ABQBOJFKBA ?V FQP O>AFRP TEF@E FP QEB AFPQ>K@B COLJ QEB @BKQBO LC
PROC>@B 2EB CLOJRI>P CLO QEB SLIRJB >KA PROC>@B >0OB> LC > PMEBOB >0OB DFSBK 7?BIL

1ELTFKD TEBOB QEBPB CLOJRI>P @LJB COLJ IFHB TB AFA CLO > OB@Q>KDRI>O PLIFA FP ?B
QEFP @LR@BFB >MMOLUFZ>TBREB. 14

4LIRJB >KA 1ROC>@B OB>LC > 1MEBOB

$LO > PMEBOB TFQE-O>AFRP

PMEBOB E>P > OBAKRPEBP $FKA FQP > SLIRJB >KA ? PROC>@B >0B>

,C@IH=CB
1QBM FP QEB P>JB CLO ?LQE > >KA ? PL TB TFIl PELT FQ GRPQ LK@B

1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA |>7BI
FQ TFQE QEB DFSBK FKCLOJ>QFLK
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>

10BM #89BH=TE>Q VLR >OB ILLHFKD CLO QEB SLIRJB LC QEB PMEBOB

1QBM'5A9 ELLPB > S>OF>?IB QL OBMOBPBKQ FQ| IB@ SLIRJB

1QBM - F5BG@5H9 V = 453
5 OFQB QEB >MMOLMOF>QB CLOJRI> = 3

~ 4 3
1QBM ,C@J9 ~ 35(3.14)6

V =~ 904.32 cubic inches
1QBM <97? "LR?IB @EB@H VLRO J>QE LK > @>I@RI>QLO

1QBM BGKOFQEB NRBPQFLK 2EB SLIRJB FP >MMOLUFJ>QBIV @R?F@ FK@EBP

?

1QBM #89BH=T¥>Q VLR >OB ILLHFKD CLO QEB PROC>@B >0B> LC QEB @R?B

1Q0BM'5A9 !ELLPB > S>0OF>?IB QL OBMOBPBKQ FIB@ PROC>@B >OB>

1QBM - F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI> S = 4mr?

S ~ 4(3.14) 62
HOBM O S ~ 452.16

1QBM <97? "LR?IB @EB@H VLRO J>QE LK > @>|@RI>QLO

10BM BGK9FQEB NRBPQFLK 2EB PROC>@B >0B> FP >MMOLUFJ>QBIV PNR>0DOB FK@EBP

207 '2

$FKA QEB > SLIRJB >KA ? PROC>@B >OB> LC > PMEBOB TFQE O>AFRP @BKQFJBQOBP
1ELT >KPTBO

> @R @J
? PN @J
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DIL?B LC #>OQE FP FK QEB PE>MB LC > PMEBO@BRQEBQGRP $FKA FQP > SLIRJB >KA ? PROC>@B
>OB> OLRKA QEB >KPTBO QL QEB KB>OBPQ ERKAOBAQE

,C@IH=CB

1QBM +958 QEB MOL?IBJ "O>T > CFDROB TFQE QEB
DFSBK FKCLOJ>QFLK >KA I>?Bl FQ

>

1Q0BM #89BH=T&>Q VLR >OB ILLHFKD CLO QEB SLIRJB LC QEB PMEBOB

10BM'5A9 !ELLPB > S>0F>?IB QL OBMOBPBKQ FQ | IB@ SLIRJB

1QBM - F5BG@5H9 V = a3

5 OFQB QEB >MMOLMOF>QB CLOJRI> §7T .

1R?PQFQRQB 3PB TCLO Va3 (3.14) 14

1QBM,C@J9 V ~ 11,488.21

1QBM <97? 5 B IB>SB FQ QL VLR QL @EB@H VLRO [@>I@RI>QFLKP

1QBM BGKIFQEB NRBPQFLK 2EB SLIRJB FP >MMOLUFJ>QB@R?F@ FK@ERP
?

1QBM #89BH=T&E>Q VLR >OB ILLHFKD CLO QEB PROC>@B >0B> LC QEB PMEBOB

10BM'5A9 ELLPB > S>0OF>?IB QL OBMOBPBKQ FQIBQ PROC>@B >0OB>

1QBM - F5BG@5H9 S

5 OFQB QEB >MMOLMOF>QB CLOJRI> =
1R?POFQRQB 3PB TTCLO S ~4(3.14) 142
1QBM ,C@J9 S ~ 2461.76

1QBM <97? 5 BIB>SB FQ QL VLR QL @EB@H VLRO
@>I@RI>QFLKP

2EB PROC>@B >0B> FP >MMOLUFJ>QBIV ANR>0OB

1QBM BGK9FQEB NRBPQFLK FK@EBP
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?B>@E ?>1l FP FK QEB PE>MB LC > PMEBOB)TRQ@EBRARRRAEQP > SLIRJB >KA ? PROC>@B >0OB>
1ELT >KPTBO

> @R FK
? PN FK

65 =-9;.964 -+14)3 6;);165 ;6 "+1-5;1C+ 6;);165

0BJBJ?BO TLOHFKD TFQE MI>@B S>IRB CLO TELIB KRJ?BOP >KA AB@FJ>IP -RO KRJ?BO PVP(
MLTBOP LC ESRPB QBKP ERKAOBAP QELRP>KAP >KA PL LK -RO AB@FJ>l KRJ?BOP >OB >IP
MLTBOP LC QBKPeQBKQEP ERKAOBAQEP QELRP>KAQEP >KA PL LK LKPFABO4QEB KRJ?BOI
5BHKLT QE>Q  JB>KMPx 1,000>KA  JB>KP 4 Xx Wloo

'CTBTOFQBQEB >P>MLTBO LC QBK FK BUMLKBKQF>I CLOJ TB @>K OBTOFQB QEBPB KR
4,000 0.004

1

4X1,200 4XW

4 x 10 4><103
4 x 1073

5EBK > KRJ?BO FP TOFQQBK >P > MOLAR@Q LC QTL KRJ?BOP TEBOB QEB CFOPQ C>@QLO F
LO BNR>I QL LKB ?RQ IBPP QE>K  >KA QEB PB@LKA C>@QLO FP > MLTBO LC TOFQQBK FK |
P>FA QL ?EF¥62;A6360 ;<A.AB<;

1@FBKQFCF@ ,LQ>QFLK

KRJ?BO FP BUMOBPPBA FK P@FBKQFCF@ KLQ>QFLK TEBK FQ FP LC QEB CLOJ
a X 10" wherel < a < 10 and n is an integer

'Q FP @RPQLJ>0V FK P@FBKQFCF@ KLQIRFQRNIE @FRFPKIEDK BSBK QELRDE TB >SLFA RF
QEFP PFDK BIPBTEBOB FK >IDB?0>

'C TB ILLH >Q TE>Q E>MMBKBA QL QEB AB@FJ>| MLFKQ TB @>K PBB > JBQELA QL B>PFIV @Lt
KLQ>QFLR@EBKQFCF@ KLQ>QFLK
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'K ?LQE @>PBP QEB AB@FJ>I T>P JLSBA MI>@BP QL DBQ QEB CFOPQ C>@QLO ?BQTBBK >}

The power of 10 is positive when the number is larger than 1: 4,000 =4 x 103
The power of 10 is negative when the number is between 0 and 1: 0.004 =4 x 1073

&LT QL ILKSBOQ COLJ "B@FJ> ,LQ>QFLK QL 1@FBKQFCF@ ,LQ>QFLK

5 OFQB FK P@FBKQFCF@ KLQ>QFLK
,C@IH=CB
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207 '2

5 OFQB FK P@FBKQFCH@ BQ>QFLK

1ELT >KPTBO
9.6 x 10%

"(0- ( CBJ9FH :FCA 897=A5@ BCH5H=CB HC G7=9BH=:=7 BCH5H=CB

+LSB QEB AB@FJ>I MLFKQ PL QE>Q QEB CFOPQ C>@QLO FP DOB>QBO QE>K LO BNR>I QL
ILRKQ QEB KRJ?BO LC AB@FJ>| QBMBPEB AB@FJ>I MLFKQ T>P JLSBA

5 OFQB QEB KRJ?BO >P > MOLAR@Q TFQE > MLTBO LC
'C QEB LOFDFK>I KRJ?BO FP

] DOB>QBO QE>K QEBMLTBOLC ' TFII ?B
] ?BQTBBK >KA QEBMLTBOLC TFH?B
] \EB@H

5 OFQB FK P@FBKQFCH@KIN>QFLK

,C@IH=CB
2EB LOFDFK>| KRO2BOH2 FP ?BQTBBK >KA PL TB TFIl E>SB > KBD>QFSB MLTBO LC
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+LSB QEB AB@FJ>I MLFKQ QL DBQ > KRJ?BO 7BQTBBK
>KA

ILRKQ QEB KRJ?BO LC AB@FJ>I MI>@BP QEB MLFKQ T>P JLSBA

5 OFQB >P > MOLAR@Q TFQE > MLTBO LC

'EB@H

5.2 x 1073
5.2 X %

1
5.2 X 1000

5.2 x 0.001
0.0052

2072

5 OFQB FK P@FBKQFCH@(KIR>QFLK

1ELT >KPTE§O
7.8 x 1073

65 =-9; "+1-5;1C+ 6;);165,6 -+14)3 694

&LT @>K TB @LKSBOQ COLJ P@FBKQFCF@ KLQ>QFLPQLLAB@FIFLERIPBBBI TOFQQBK FK
P@FBKQFCF@ KLQ>QFLK >KA PBB

9.12 x 104 9.12 x 1074
9.12 x 10,000 9.12 x 0.0001
91, 200 0.000912

'C TB ILLH >Q QEB IL@>QFLK LC QEB AB@FJ>I MLFKQ TB @>K PBB >K B>PV JBQELA QL @LKSE
P@FBKQFCF@ KLQ>QFLK QL AB@FJ>I CLOJ
9.12 x 10* = 91,200 9.12 x 1074 = 0.000912
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'K ?LQE @>PBP QEB AB@FJ>| MLFKQ JLSBA MI>@BP 5EBK QEB BUMLKBKQ T>P MLPFQFSB (
QEB OFDEQ 5EBK QEB BUMLKBKQ T>P KBD>QFSB QEB AB@FJ>l MLFKQ JLSBA QL QEB IBCQ

&LT QL ILKSBOQ 1@FBKQFCF@ ,LQ>QFLK QL "B@FJ>| $LOJ

ILKSBOQ QL AB@FJ>6c203 103
C@IH=CB

2072

ILKSBOQ QL AB@FJ>llciog 103
1ELT >KPTBO
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2EB PQBMP >0OB PRJJ>OFWBA ?BILT

"(0- ( CBJ9FH G7=9BH=:=7 BCH5H=CB HC 897=A5@ :CFA

2L @LKSBOQ P@FBKQFCF@ KLQ>QFLK QL AB@FJ>I CLOJ

"BQBOJFKB QEB BUMLKBKQEB C>@QLO
+LSB QEB AB@RJMI>@BP >AAFKD WBOLP FC KBBABA

s 'C QEB BUMLKBKQ FP MLPFQFSB JLSB QEBMB@BP QUIGKBOFDEQ
s 'C QEB BUMLKBKQ FP KBD>QFSB JLSB QERABE@EEP IQLFEEB IBCQ
IEB@H

ILKSBOQ QL AB@FJ>R2039 1072
,C@IH=CB

"BQBOJFKB QEB BUMLKRBIKIEB C>@QLO

1FK@B QEB BUMLKBKQ FP KBD>QFSB JLSB QEB AB@FJ> MLFKQ MI|>@BP QL QEB IBCQ

AA WBOLP >P KBBABA CLO MI>@BELIABOP

207 '2

ILKSBOQ QL AB@FJ>llc20g 1074
1ELT >KPTBO

<3;173@ )5, 1=1,- $:15/"+1-5;1C+ 6;);165

PQOLKLJBOP RPB SBBXRIZBOP QL ABP@OF?B AFPQ>K@BP FK QEB RKFSBOPB >KA >DBP LC
IEBJFPQP RPB SBOV PJ>1l KRJ?BOP QL ABP@OF?B QEB PFWBDECLKSHOB (BIE@IIH B GG EBR
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P@FBKQFPQP MBOCLOJ @>@RI>QPBK® BRIV/FEOV KFRI?BOP QEBV RPB P@FBKQFCF@ KLQ
1@FBKQFCF@ KLQ>QFLK MOLSFABP > T>V CLO QEB @>I@RI>QFLKP QL ?B ALKB TFIDELRQ TC
PBB ELT QEB .OLMBOQFBP LC #UMLKBKQP >0B RPBA QL JRIQFMIV >KA AFSFAB KRJ?BOP FK F

H#H6 +.*#

+RIQFMB/OFQB >KPTBOP FK AB@KZ-HCUIDF) (2 x 1077)
,C@IH=CB

(4 x10°) (2 x 1077)

3PB QEB ILJJRQ>QFSB .OLMBOQV QL OB>00>KDBIQEBR-CHBQL®P 7

+RIQFMIV 8 x 1072

IE>KDB QL AB@FJ>I CLOJ ?V JLSFKD QEB AB@FJ) @k
MI>@BP IBCQ :

2072

+RIQFM(B x 10%) (2 x 10~%) 5 OFQB >KPTBOP FK AB@FJ>I CLOJ
1ELT >KPTBO

#6 +.5#

+RIQFME/OFQB >KPTBO FK P@FBKQHGRE@XLIDGHLIS.3 x 107)
,C@IH=CB

(3.2 % 107?) (6.3 x 10)

3PB QEB ILJJRQ>QFSB .OLMBOQV QL OB>00>KDBIEBE:3@Q0P - 10°
+RIQFMIV 20.16 x 109
2.016 x 107

5 OFQB QEB >KPTBO FK P@FBKQFCF@ KLQ>QF
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+RIQFME/OFQB >KPTBO FK P@FBKQHCF@XLIDFUHLK.9 x 103)

1ELT >KPTBO
:QFIBPX Z<X Z:

#6 +.%#

3
"FSFAB BFQB >KPTBOP FK AB@EXHED]
C@IH=CB

9x 103
3x10~2

1BM>0>QB QEB C>@QLOP OBTOFQFKD >P QEB|MOLAR@D LC QTL
CO>@QFLKP 37 102

"FSFAB 3 x 10°

IE>KDB QL AB@FJ>I CLOJ ?V JLSFKD QEB AB@FJ>H@S
MI>@BP OFDEQ 2000

2072

4
"FSFAB 1T 5 OFQB >KPTBOP FK AB@FJ>I CLOJ
1ELT >KPTBO

4
"FSFAB BFQB >KPTBO FK P@FBKQEEFGKLQ>QFLK
C@IH=CB
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3.2x10%
8times10—°
1BM>0>QB QEB C>@QLOP OBTOFQFKD >P QEB MQLAR@QILC QTL
CO>@QFLKP 8 10—°
"ESFAB 0.4 x 103
5 OFQB >KPTBO FK P@FBKQFCF@ KLQ>QFLK | 4 x 10?

207 '2

5
"FSFABR22CLE 5 OFQB >KPTBO FK P@FBKQFCF@ KLQ>QFLK

1ELT >KPTBO
6.8 x 103

@@BPP QEBPB LKIFKB OBPLRO@BP CLO >AAFQFLK>| FKPQOR@QFLK >KA MO>@QF@B TFQ!
P@FBKQFCF@ KLQ>QFLK

] .BD>QFSB #UMLKBKQP

] 1@FBKQFCF@ ,LQ>QFLK

] 1@FBKQFCF@ .LQ>QFLK

-@ 65+-7::

] LDCB9BH=5@ 'CH5H=CB

] )FC8I7H )ECD9FHM C: LDCB9BHG
s 'Ca, b>0B OB>| KRJ?BOR:>KKAOB TELIB KRJ?BOP QEBK
a™ . qm = am—l—n
] *ICH=9BH ED9FHM :CF LDCB9BHG
s 'Ca FP > OB>I KRJZ2BH (0 >KAmn,n >0OB TELIB KRJ?BOP QEBK


https://openstax.org/l/25Negexponents
https://openstax.org/l/25Scientnot1
https://openstax.org/l/25Scientnot2
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a,—?: =a™ ", m n and Z—j = aml_n,n m

] 29FC LDCB9BH

s 'Ca FP > KLK WBOL KRQEB# = 1
] )FCD9FHM C: '9;5H=J9 LDCB9BHG

s 'Cn FP > MLPFQFSB FKQB2BDQEBK . = "
] *ICH=9BH HC 5'9;5H=J9 LDCB9BH

s 'Ca, b>0B OB>| KRI?B@R) >KAn FP >K FKQBDB(Q( 4QEBK (£)"

] -C7CBJ9FH 5 897=A5@ HC G7=9BH=:=7 BCH5H=CB

+LSB QEB AB@FJ>I MLFKQ PL QE>Q QEB CFOPQ C>@QLO FP DOB>QBO QE>K
QE>K

ILRKQ QEB KRJ?BO LC AB@FJ> \UEEIBREB AB@FJ>I MLFKQ T>P JLSBA

5 OFQB QEB KRJ?BO >P > MOLAR@Q TFQE > MLTBO LC 'C QEB LOFDFK>I KR
r DOB>QBO QE>K QEB MLTBO LC)" TFII 7B
r ?BQTBBK >KA QEBMLTBOLC TFIB

IEB@H

] -C7CBJ9FH G7=9BH=:=7 BCH5H=CB HC 897=A5@ :CFA

"BQBOJFKB QEB BUMLKEBKJEB C>@QLO
+LSB QEB AB@RJ#>@BP >AAFKD WBOLP FC KBBABA
r 'C QEB BUMLKBKQ FP MLPFQFSB JLSB QEBMB@BP-QUIFKEOFDEQ
r 'C QEB BUMLKBKQ FP KBD>QFSB JLSB QERABE@BR RILKXEB IBCQ
IEB@H

? -O+1:-"

'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV B>@E BUMOBPPFLK TFQE BUMLKBKQP

o (3
o (! 2 A (0.7)?L
A (<Q%2))4 : (—_6?
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i ( 2)2 > —0.5%
' 3 2 (=0.5)
'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV
> 200 > (—27)°
2 b0 2 — (279
In the following exercises, simplify.
- 3 @ (1)
? 1072 —2
s A —(3)
> 2 _3
. > =5
2 10 -
> ? (-3)
-3

> L @ —(3)
-3

@ () A=)

. 2-57

A (1)7° !

(2) , 2 (25)—1

> (_7)_ S 3_4—2
o —T772 _9
? (3-4)

'K QEB CLIILTFKD BUBO@FPBP CFKA > QEB SLIRJB >KA ? QEB PROC>@B >OB> LC QEB @R?E
IBKDQE

5 @BKQFJBQOBP 10.4 CBBQ
'K QEB CLIILTFKD BUBO@FPBP PLISB

&IG9IA  @R?B PE>MBA JRPBRJ E>RRBBB®BP ILKD $FKA FQP > SLIRJB >KA ? PROC:
>0B>

5G9 C: GH5HIEB ?>PB LC > PQ>QRB FP > @R?BSBRECBRBKD $FKA FQP > SLIRJB
>KA ? PROC>@B >OB>

'K QEB CLIILTFKD BUBO@FPBP CFKA > QEB SLIRJIB >KA ? QEB PROC>@B >0B> LC QEB PMEB
O>AFRP OLRKA >KPTBOP QL QEB KB>OBPQ ERKAOBAQE

3 @BKQFJBQOBP 7.5 CBBQ
'K QEB CLIILTFKD BUBO@FPBP PLISB OLRKA >KPTBOP QL QEB KB>OBPQ ERKAOBAQE

LOF7=G9 65@BUBO@FPB ?>Il E>P > OMARRB®EBP $FKA FQP > SLIRJB >KA ? PROC>@I
>0B>
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IC@: 65@R@LIC ?>Il E>P > O>AFRB [MBKQFJIBQOBP $FKA FQP > SLIRJB >KA ? PROC>@I

'K QEB CLIILTFKD BUBO@FPBP TOFQB B>@E KRJ?BO FK P@QFBKQFCF@ KLQ>QFLK

'K QEB CLIILTFKD BUBO@FPBP @LKSBOQ B>@E KRJ?BO QL AB@FJ>I CLOJ

8.3 x 102 3.8 x 1072

1.6 x 1010 1.93 x 107°

'K QEB CLIILTFKD BUBO@FPBB ORIQE-MIRO >KPTBO FK AB@FJ>I CLOJ

(2 x 10%) (1 x 107%) (3.5 x 107%) (1.6 x 1072)

'K QEB CLIILTFKD BUBO@FPBRREBBRARG >KPTBO FK AB@FJ>I CLOJ

5:>-0:

5x 102
1 x 10—10

8 x 10°
4 x 101

2EB MLMRI>QFLK LC QEB TLOIALK (RIV ~ T>PJLOBQE>K  OFQB QEB KRJ?BO
FK P@FBKQFCF@ KLQ>QFLK

2EB MOL?>?FIFQV LC TFKKFKD QEB ILQQBOV T>P >?LRIFQB QEEBKRJI?BO FK
P@FBKQFCF@ KLQ>QFLK

2EB TFAQE LC > MOUQKKIEP® LC QEB TFAQE LC >K >QLJ 'LKSBOQ QEFP KRJ?BO QL Al
CLOJ

C=BDESI7TH=CE  QEB 31 +FKQ MOLAR@BA KF@HBIOFR)B
FK P@FBKQFCF@ KLQ>QFLK

96H Q QEB BKALC CFP@>IVB>0O QEB DOLPP I>K>AF>K CBABO>| DLSBOKJBKQ AB~

BPQFJ>QBA QL ?B >MMOLUFJ>QBIV 2FIIFLK >@@LOAFKD QL QEB $BAB!
RADBQ 2EB MLMRI>QFLK LC !>K>A> T>P >MMOLUFJ>QBIV MBLMIB >Q QEB BKA |
VB>0

> 5 OFQB QEB AB?Q FK P@FBKQFCF@ KLQ>QFLK
? 5 OFQB QEB MLMRI>QFLK FK P@FBKQFCF@ KLQ>QFLK

@ $FKA QEB >JLRKQ LC AB?Q MBO MBOPLK ?V RPFKD P@FBKQFCF@ KLQ>QFLK QL £
MLMRI>QFL&F®B QEB >KPTBO FK P@FBKQFCF@ KLQ>QFLK
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@3 .
A > @R @J
> ? PN @J
? > @R CQ
@ % ? PN CQ
A > @R CQ
S PN CQ
? @R J
S _% : PN J

4 ' > @R @J
? 9 PN @J
g @R CQ
? PN CQ
> > @R FK
? 2 PN FK
> > @R @J
? 2 PN @J
> & 3.4 x 10°
? 105 1.29 x 106
> i 4.1 x 1072
? s 1.03 x 107°
> B 5.6 x 106
? —15
@
A~ 6.85 x 10°
> 1 5.7 x 10710
2 —125
@ _1f5 1.545 x 108
A T > 1.86 x 1013
>3 2 3 x 108
? 15 @ 6.2 x 104
> i
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91*<:165:
2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ ffKQBDBO #UMLKBKQP >K821Z%xBKQFCF@ ,LQ>QFL

942/?. -MBK1Q>BV *VKK +>0OB@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP RKABO >
*F@BK@EMQBA ?V 'W>?BI> +ABBRQEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

166;: )5, 1),1+)3:

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 1FIMIFCV BUMOBPPFLKP TFQE OLLQP
] #PQFJ>QB >KA >MMOLUFJ>QB OLLQP
] 3PB O>AF@>IP FK >MMIF@>QFLKP

"14731.@ ?79-::165:>1;0 "8<)9- 166;:

0BJBJ?BO QE>Q TEBK > KRFBURIQFMIFBA ?V FQPBlCn;fBN'A)E)QBA FQ fK PNR>OBA g 2EB OBPF
FP @>IIBARMNIB>08 $LO BU>JMIB

82 read '8 squared’

64 64 is called the square of 8.

1FJFI>OIV FP QEB PNR>OB RB@>RRB? FP

INR>OB LC > ,RJ?BO

'Cn? = m, QEBK FP QBEI5P LG

ILIMIBQB QEB CLIILTFKD Q>?1B QL PELT QEB PNR>OBP LC QEB @LRKQFKD KRJ?BOP QEOLRI

2EB KRJ?BOP FK QEB PB@LKA OLT >OB @>11BA MBOCB@Q PNR>0OB KRJ?BOP 'Q TFIl ?B EBIMC
OB@LDKFWB QEB MBOCB@Q PNR>0OB KRJ?BOP

2EB PNR>OBP LC QEB @LRKQFKD KRJ?BOP >0OB MLPFQFSB KRJ?BOP 5E>Q >?LRQ QEB PNR>
KRJ?BOP B HKLT QE>Q TEBK QEB PFDKP LC QTL KRJ?BOP >OB QEB P>JB QEBFO MOLAR@Q |
PNR>OB LC >KV KBD>QFSB KRJ?BO FP >IPL MLPFQFSB

(—=3)*=9 (—8)* = 64 (—-11)* =121 (—15)% = 225
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"FA VLR KLQF@B QE>Q QEBPB PNR>OBP >0OB QEB P>JB >P QEB PNR>0OBP LC QEB MLPFQFSB
1LIJBQFJBP TB TFIl KBBA QL ILLH >Q QEB OBI>QFLKPEFM ?BQTBBK KRJ?BOP >KA QEBFO PNR>

B@>RPB? = 100, TB P>V FP QEB PNR>OB LE >IPL P>V QE>Q @PBZX<AC
KRJ?BO TELPB PNR>@BFF@>IIBRNR>0B QIT.Q

INR>OB OLLQ LC > ,RJ?BO

'Cn? = m, QEBKFP SEISB FCCHC

LQF@B-10)? = 100 >IPL P10 FP >IPL > PNR>OB OLLQLC 2EBOBCLOB-AQOB>KA
PNR>OB OLLQP LC

1L BSBOV MLPFQFSB KRJ?BO E>P QTL PNR>OB OLLQPeLKB MLPFQFSB >KA LKB KBD>QFSB 5
T>KQBA QEB MLPFQFSB PNR>OB OLLQ LC > MLREQIFEB-K RFEA BHERIBP QEB MLPFQFSB
PNR>OB OLLQ 2EB MLPFQFSB PNR>0OB MQEKPRE>IBAREBBIOLBRPB QEB O>AF@>| PFDK
QE>Q >IT>VP JB>KP TB T>KQ QEB MOFK@FM>| PNR>OB OLLQ

5 B >IPL RPB QEB O>AF@>| PFDK CLO QEB PNR>0B OELO (.G VBOL ,B@@BRE>Q WBOL E>P
LKIV LKB PNR>OB OLLQ

v/ m FP OB>A fQEB PNR>OB@LLQ LC

'Cm = n?, QEBK/m = n, CL@ > 0.
2EB PNR>OB OLLQ//@, FP QEB MLPFQFSB KRJ?BO TELPB PNR>OB FP

1IFK@B FP QEB MOFK@FM>| PNR>OB OLLQA100 =TEITOER)B-V T>KQ QL @LIMIBQB QEB
CLIILTFKD Q>?IB QL EBIM VLR OB@LDKFWB PNR>OB OLLQP



$88=<+7. $+.3-+5<

#6 +.}#

1IFIMIFCV +25? /121.

,C@IH=CB

> V25
IFK@8 = 25 5

? V121
1FK@d? = 121 11

1FIMIFCV +36 ? v/169.

1ELT >KPTBO
> ?

5 B HKLT QE>Q BSBOV MLPFQFSB KRJ?BO E>P QTL PNR>OB OLLQP >KA QEB O>AF@>| PFDK F
LKB 5B TOFQB00 = 10.'C TB T>KQ QL CFKA QEB KBD>QFSB PNR>OB DBIM)I+@B KRJ?BO

KBD>QFSB FK COLKQ LC QEB O>AF@>| PRBKEO-BLO>-ABEOB>A/100 >P fQEB LMMLPFQB LC
QEBPNR>OBOLLQLC g

#6 +.%#

1FIMIFCV >+/49 2 —+/144.

,C@IH=CB

> —/49
2EB KBD>QFSB FP FK COLKQ LC QEB O>AF@>| PFDK —7

2 —+/144

éEB KBD>QFSB FP FK COLKQ LC QEB O>AF@>| PFDK
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207 '2

1FIMIFCV >+/16 2 —+/225.

1ELT >KPTBO
> —47?2 —15

I>K TB PFIMIFGAS49? 'P QEBOB > KRJ?BO TELPB PN#OB FP
()" =—49

KV MLPFQFSB KRJ?BO PNR>OBA FP MLPFQFSB KV KBD>QFSB KRJ?BO PNR>OBA FP MLPFQF
KRJ?BO BNR>{,Q49. 2EB PNR>OB OLLQ LC > KBD>QFSB KRJ?BO FP KLQ > OB>| KRJ?BO

#6 + 4
1FIMIFCV —196? —v64.
,C@IH=CB
>
—196
2EBOB FP KL OB>| KRJ?BO TELPB-PNRSOB FP —196
?
—/64
2EB KBD>QFSB FP FK COLKQ LC QEB O>AF@>l | —8

207 '2

1FIMIFCV +/—169 2 —+/81.

1ELT >KPTBO
> KLQ > OB>| KRJ?BE?




$88=<+7. $+.3-+5<

1L C>0 TB E>SB LKIV Q>IHBA >?LRQ PNR>OBP >KA FNRSTCEUQIBIQPLREDTLOH QL FK@IRAB EFL
MLTBOP >KA EFDEBO OLLQP

*BQ@® OBSFBT PLJB SL@>?RI>0V CFOPQ

We write: We say:
n? n squared
n3 n cubed
nt n to the fourth power
nd n to the fifth power

2EB QBOJP hPNR>0OBAIi >KA h@R?BAIi @LJB COLJ QEB CLOJRI>P CLO >0OB> LC > PNR>0OB >KA S

'Q TFIl ?B EBIMCRI QL E>SB > Q>?IB LC QEB MLTBOP LC QEB FKQBDR@ COLJ| QL 1BB

)./92

,LQF@B QEB PFDKP FK QEB Q>?IB |1l MLTBOP LC MLPFQFSB KRJ?BOP >0OB MLPFQFSB LC @LI
> KBD>QFSB KRGERT2;MLTBOP >0OB MLPFQFSEL2KA THBP >0OB KBD>QHSBLSV QEB OLT
TFQE QEB MLTBOP LC | QL EBIM VLR PBB QEFP

5 B TFII KLT BUQBKA QEB PNR>0OB OLLQ ABCFKFQFLK QL EFDEBO OLLQP

- QBLLQ LC >,RI?BO

If b™ = @, then bis an n* root of a.
The principal n*” root of a is written Va.
nis called the index of the radical.

(RPQ IFHB TB RPB QEB TLOA h@RPBRRE.QEB QBOJ h@R?B{LLQi CLO
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5B @>K OBCROA®. QL EBIM CFKA EFDEBO OLLQP

43 = 64 V64 = 4
3 = 81 V81 = 3
(—=2)° = —32 /=32 = -2

ILRIA TB E>SB >K BSBK OLLQ LC > KBD>QFSB KRUTEIESQ QEB PNR>OB OLLQ LC > KBD>QFSB k
FP KLQ > OB>| KRIRB®>JB FP QORB CLO >KV BSBKIDLQP LC KBD>QFSB KRJ?BOP >0B KLQ OB
KRJ?BOB11 OLLQP LC KBD>QFSB KRJ?BOP >OB OB>| KRJ?BOP

.OLMBOQFEP i_.C

5EBK; FP >K BSBK KRJ?BO >KA

1 a > 0, QEBKa FP > OB>| KRJ?BO
] a < 0, QEBKa FP KLQ > OB>| KRJ?BO

5EBK; FP >K LAA KRJ?8B@ FP > OB>| KRJ?BO CLO >II S>IRBP LC

5 B TFII >MMIV QEBPB MOLMBOQFBP FK QEB KBUQ QTL BU>JMIBP

1FIMIFCV ¥64 2 v/81 @v/32.
C@IH=CB
>
V64
1IFK@B = 64
7
V81
1FK@B)* = 81
@
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1FK@R)” = 32

2072

1FIMIFCV ¥27 2 /256 @/243.

1ELT >KPTBO
> ? @

'K QEFP BU>JMIB ?B >IBOQ CLO QEB KBD>QFSB PFDKP >P TBIl >P BSBK >KA LAA MLTBOP

1FIMIFCV & —125? +/—16 @v/—243.

,C@IH=CB
>
=195
1FK@EE-5)° = —125 =5
?
v —16
2EFKI—(?)4 = —16 ,L OB>I KRJ?BO O>FPBA QL ( BB > 0B>I KRI?BO
CLROQE MLTBO FP KBD>QFSB ' '

@

v/ —243
1FK@B ft(—3° = —243 -3
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207 '2

1FIMIFCV & —27 2 v/—256 @+v/—32.

1ELT >KPTBO
> —3? KLQ OB>I-@&

Estimate and Approximate Roots

5EBK TB PBB > KRJ?BO TFQE > O>AF@>| PFDK REERBKALRD FQP KRIBOF@>| S>IRB 5EFIB T
MOL?>?IV HKLT QEX@IQEB, TE>Q FP QEB S>KZBILMY/507 'K PLIB PFQR>QFLKP > NRF@H
BPQFJ>QB FP JB>KFKDCRI >KA FK LQEBOP FQ FP @LKSBKFBKQ QL E>SB > AB@FJ>| >MMOLUJ

2L DBQ > KRIJBOF@>| BPQFJ>QB LC > PNR>OB RIBATE@® Q HREEBBP @ILPBPQ QL QEB
O>AF@>KACEKA >K BPQFJ3QB, 1B PBB FP ?BQTBBK MBOCB@Q PNR>0B KRIIBGPIEKA
'QP PNR>0OB OLLQ QEBK TFII 7B ?BQTBBK >KA ?RQ @ILPBO QL

1FJFI>OIQL BPQFJ¥OR TB PBB FP ?BQTBBK MBOCB@Q @R?B KRJ?BOP >KA 2EB @R?B O
TFIl 7B ?BQTBBK >KA

#PQFJ>QB B>@E OLLQ ?BQTBBK QTL @LKPB@RQFSE TE#LIB RRBRBOP >
,C@IH=CB

> 2EFKH LC QEB MBOCB@Q PNR>0OB KRJ?BOP @ILPBPQ QL  +>HB > PJ>Il Q>?IB LC QEBPB MBOCB@
PNR>OBP OLLQP
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*L@>QB ?BQTBBK QTL @LKPB@RQFSB
MBOCB@Q PNR>OBP

v/ 105 FP ?BQTBBK QEBFO PNR>QB OLLQP

? 1FJFI>0IV TB IL@>QB ?BQTBBK QTL MBOCB@Q @R?B KRJ?BOP

*L@>QB ?BQTBBK QTL @LKPB@RQFSB
MBOCB@Q @R?BP

/43 FP ?BQTBBK QEBFO @R?B OLLQP

2072

#PQFJ>0B B>@E OLLQ ?BQTBBK QTL @LKPB@RQFSB TELIB KRJ?BOP
> /382 /93

1ELT >KPTBO

>6<38<7

24<+/93<5
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2EBOB >OB J>QEBJ>QF@>! JBQELAP QL >MMOLUFJ>QB PNR>OB OLLQP ?RQ KLT>A>VP JLF
@>I@RI>QLO QL CFKA PNRXCFKALLPRR20B OLLQ VLR THIZRAB/QEB/LRO @>1@RI>QLO
CFKA > @R?B OLLQ LO >KV OLLQ TFQE EFDEBO FKABUHB\R TFIl RPB QEB

5EBK VLR RPB QEBPB HBVP VLR DBQ >K >MMOLUFJ>QB S>IRB 'Q FP >K >MMOLUFJ>QFLK >@
LC AFDFQP PELTK LK VLRO @ABFRIEEEOPVJ?LI CLO >K >MMOLUFJ>QREKFEPFP OB>A
h>MMOLUFJ>QBIVi

1RMMLPB VLRO @>I@RI>QLO E>P > AEBFQRFPRBB\QE>Q
V5 ~ 2.236067978 rounded to two decimal places is V5~ 2.24

v/93 ~ 3.105422799 rounded to two decimal places is v/93 ~ 3.11

&LT AL TB HKLT QEBPB S>IRBP >0OB >MMOLUFJ>QFLKP >KA KLQ QEB BU>@Q S>IRBP *LLH >Q
TEBK TB PNR?OB QEBJ
(2.236067978)° = 5.000000002 (3.105422799)* = 92.999999991

(2.24) = 5.0176 (3.11)* = 93.54951841

2EBFO PNR>OBP >0B @ILPB QL ?RQ >OB KLQ BU>@QIV BNR>I QL 2EB CLROQE MLTBOP >0
BNR>I QL

OLRKA QL QTL AB@FJ>I MINAEP? /49 @v/51.
,C@IH=CB
>
V17
3PB QEB @>I@RI>QLO PNR>0OB OLLQ HBV 4.123105626¢
OLRKA QL QTL AB@FJ>I MI>@BP 4.12
V17T~ 4.12
?
/49
3PB QEB @>|@R/2QHBV 3.659305710c
OLRKA QL QTL AB@FJ>I MI>@BP 3.66
V49 ~ 3.66
@
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v/51
3PB QEB @>I@RI=QHBV 2.6723451177

OLRKA QL QTL AB@FJ>I MI>@BP 2.67

/51 ~ 2.67

OLRKA QL QTL AB@FJ>I MI>@BP

> /112 V71 @¥127.

1ELT >KPTBO
>~ 3.32? =~ 4.14

@~ 3.36

$:-1),14)3: 15 7731+);165:

P VLR MOLDOBPP QEOLRDE VLRO @LIIBDB LO RKFSBOPFQV @LROPBP VLRIll BK@LRKQBO C
O>AF@>IP FK J>KV AFP@BNIFFKBRAFCYV LRO .OL?IBJ 1LISFKD 1Q0>QBDV CLO %BLJBQOV MMIF
PIFDEQIV QL DFSB RP > MI>K CLO PLISFKD >MMIF@>QFLKP TFQE CLOJRI>P COLJ >KV AFP@FI

3PB > MOL?IBJ PLISFKD PQO>QBDV CLO >MMIF@>QFLKP TFQE CLOJRI>P

+958 QEB MOL?IBJ >KA J>HB PROB >Il QEB TLOAP >KA FAB>P >OB RKABOPQLLA 5EBK >MMO
> CFDROB >KA I>?BI FQ TFQE QEB DFSBK FKCLOJ>QFLK

#89BH=T¥>Q TB >OB ILLHFKD CLO
'5A9 TE>Q TB >OB ILLHFKD CLO ?V @ELLPFKD > S>0OF>?IB QL OBMOBPBKQ FQ

- F5BG@5HDL >K BNR>QFLK ?V TOFQFKD QEB >MMOLMOF>QB CLOJRI> LO JLABI CLO QEB P!
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK

,C@J9 H<9 9EISHREBKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGK9FQEB NRBPQFLK TFQE > @LJMIBQB PBKQBK@B
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-KB >MMIF@>QFLK LC O>AF@>IP E>P QLB® @REESARBEUFKD L?GB@QP 2EB CLOJRI> >IILTP F
QL ABQBOJFKB ELT ILKD FQ TFIl Q>HB > C>IIBK L?GB@Q QL EFQ QEB DLRKA

-K#>0QE FC >K L?GB@Q FP AOLMMBA CGOIBBEEHHEEQRIB FK PB@LKAP FQ TFIIl Q>HB QL OB>@E QEB
CLRKA ?V RPFKD QEB CLOJRI>

_ vh
t= Yk

$LO BU>JMIB FC >K L?GB@Q FP AOLMMBA COLJ > EBFDEQ LC CBBQ TB @>K CFKA QEB QFJ
DOLRKA ?V PR?PQRQRAFRRQL QEB CLOJRI>

2>HB QEB PNR>OB OLLQ LC

1FIMIFCV QEB CO>@QFLK

'Q TLRIA Q>HB PB@LKAP CLO >K L?GB@Q AOLMMBA COLJ > EBFDEQ LC CBBQ QL OB>

+>OFPP> AOLMMBA EBO PRKDI>PPBP COLJ > ?0FADB QEBLcsm‘laasé%)QL CFKAELT
J>KV PB@LKAP FQ QLLH CLO QEB PRKDI>PPBP QL OB>@E QEB OFSBO

,C@IH=CB
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,HOD +958QEB MOL?IBJ

QEB QFJB FQ Q>HBP CLO QEB
,HOD #89BH=TE>Q TB >OB ILLHFKD CLO PRKDI>PPBP QL OB>@E QEB OFSBQ

H9D '5A9 TE>Q TB >OB ILLHFKD *BQ@ = QFJB

HOD -F5BG@BHL >K BNR>QFLK ?V TOFQFKD QEB
>MMOLMOF>QB CLOJRI> 1R?PQFQRQB FK QEB DFSBK

FKCLOJ>QFLK

,HOD ,C@J9 H<9 9EI5H=CB

,HOD <97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB
PROB FQ J>HBP PBKPB

"LBP PB@LKAP PBBJ IFHB > OB>PLK>?IB IBKDQE LC
QFJB 7BP

'Q TFIl Q>HB PB@LKAP CLO QEB
,H9D  BGKOFQEB NRBPQFLK PRKDI>PPBP QL OB>@E QEB OFSBQ

207 '2

EBIF@LMQBO AOLMMBA > OBP@RB M>@H>DB COLJ > EBFDEQ LC ¢ ZQWEECT_O\ RI>
J>KV PB@LKAP FQ QLLH CLO QEB M>@H>DB QL OB>@E QEB DOLRKA

1ELT >KPTBO
PB@LKAP

LIF@B CE@BOP FKSBPQFD>QFKD @>0 >@@FABKQP JB>PROB QEB IBKDQE LC QEB PHFA J>(
QEBV RPB PNR>0B OLLQP QL ABPBBRKKBIBERIBO EL®S0 T>P DLFKD ?BCLOB >MMIVFKD QEB
?0>HBP
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1HFA +>0OHP >KA 1MBBA LC > I>0

'C QEB IBKDQE LC QEB PHFACEBGIRJEBK QERGIIBBEB @>0 ?BCLOB QEB ?0>HBP TBOB >MMIFBA @>K
CLRKA ?V RPFKD QEB CLOJRI>

s =+v24d

CQBO > @>0 >@@FABKQ QEB PHFA J>OHP CLO LKB @>0 JB>PROBA= GARIY GREOKA GEBJIRI>
PMBBA LC QEB @>0 ?BCLOB QEB ?0>HBP TBOB >MMIFBA OLRKA VLRO >KPTBO QL QEB KB>OBPQ QB

,C@IH=CB

,HOD +958QEB MOL?IBJ

,HO9D #89BH=TH>Q TB >OB ILLHFKD CLO QEB PMBBA LC > @>0

,HOD '5A9 TE>Q TB >OB ILLHFKD CLO *BQs = QEB PMBBA

HID -F5BG@BHDL >K BNR>QFLK ?V TOFQFKD
QEB >MMOLMOF>QB CLOJRI> 1R?PQFQRQB FK QEB

DFSBK FKCLOJ>QFLK

,HOD ,C@J9 H<9 9EI5SH=CB

OLRKA QL AB@FJ>I MI>@B

MMIFBA

AV

2EB PMBBA LC QEB @>0 ?BCLOB QEB ?0O>HBP TBOB
T>P JFIBP MBO ELRO




$88=<+7. $+.3-+5<

207 '2

K >@@FABKQ FKSBPQFD>QLO JB>PROBA QEB PHER [BKIHPH OGQEBE@HFA J>OHP T>P  CBBQ 3PB
QEB CLOJRI= v/24d QL CFKA QEB PMBBA LC QEB @>0 ?BCLOB QEB ?0>HBP TBOB >MMIFBA OLRKA V
QEB KB>OBPQ QBKQE

1ELT >KPTBO
42.7 CBBQ

2EB .VQE>DLOB>K 2EBLOBJ QBIIP ELT QEB IBKDQEP LC QEB QEOBB PFABP LC > OFDEQ QOF>
'Q PQ>QBP QE>Q FK >KV OFDEQ QOF>KDIB QEB PRJ LC QEB PNR>OBP LC QEB QTL IBDP BNR:
EVMLQBKRPB

2EB .VQE>DLOB>K 2EBLOBJ

'K >KV OFDEQ QQEAB(E

2 2 2
a‘+b°=c
TEBOBFP QEB IBKDQE LC QEB E¥MKABKBBBEB IBKDQEP LC QEB IBDP

5 B TFII RPB QEFP ABCFKFQFLK LC PNR>0OB OLLQP QL PLISB CLO QEB IBKDQE LC > PFAB FK >

3PB QEB .VQE>DLOB>K 2EBLOBJ QL CFKA QEB IBKDQE LC QEB EVMLQBKRPB
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,C@IH=CB

1QBM +958 QEB MOL?IBJ

1Q0BM #89BH=T&E>Q VLR >OB ILLHFKD CLO QEB IBKDQE LC QEB EVMLQBKRPB LC QEB QOF>KD

B

BQ@ = the length of the hypotenuse

10BM'5A9 ELLPB > S>0OF>?IB QL OBMOBPBKQ FQ

1QBM - F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

1QBM <97?

10BM BGKI9FQEB NRBPQFLK 2EB IBKDQE LC QEB EVMLOQBKRPB FP

207 '2

3PB QEB .VQE>DLOB>K 2EBLOBJ QL CFKA QEB IBKDQE LC QEB EVMLQBKRPB

1ELT >KPTBO

@@BPP QEBPB LKIFKB OBPLRO@BP CLO >AAFQFLK>I FKPQOR@QFLK >KA MO>@QF@B TFQI
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] O>AF@>1 #NR>QFLK MMIF@>QFLK

36:1)9@

GEI5SB FECH BCH5H=CB

] v/m FP OB>A hQEB PNR>0B OLLQ LC
] 'C; : QEBK=/m,CL@ > 0.

] 2EB PNR>OB OLLQ/:@, FP > MLPFQFSB KRJ?BO TELPB PNR>OB FP

n"<FCCH C: 5 BIAGOF

] 'Cb"™ = a, QEBKFP >KFOLLQ LC
] 2EB MOFK@PRBHLQ LEP TOFQ@RBK
] : FP @>IIBAGERL.C QEB O>AF@>I

? -O+1:-"-

'K QEB CLIILTFKD BUBO@FPBP PFIMIFCV

> /64 > /216
2 —/81 2 /256
> /196 > /512
2 —/1 2 /81
_— @ V1
9
3

> —8
o 3
VT @ J/—32
2 —4/289 > \3/—125
> —v225 > Y1296

N)
5
Ne)
Q)
T
—_
@]
[\
I~

'K QEB CLIILTFKD BUBO@FPBP BPQFJ>QB B>@E OLLQ ?BQTBBK QTL @LKPB@R
> /70

-~
w

N

—_


https://openstax.org/l/37RadEquat5
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> /200 2 /137
'K QEB CLIILTFKD BUBO@FPBP >MMOLUFJ>QB B>@E OLLQ >KA OLRKA QL QTL A
> /19 > /53
2 /89 2 147
@ v97 @ V452

'K QEB CLIILTFKD BUBO@FPBP PLISB OLRKA >MMOLUFJ>QFLKP QL LKB AB@FJ>

%5B8G75D=BBBA T>KQP QL E>SB > PNR>OB D>0ABK MILQ FK EFP ?>@HV>0A &B E>F
@LIMLPQ QL @LSBO >K >OB>LC PNR>OB CBBG 3P @KER CIFKBIRQEB IBKDQE LC

B>@E PFAB LC EFP D>OABK OLRKA VLRO >KPTBO QL QEB KB>0BPQ QBKQE LC > CLL(
IF5J=HM E>KD DIFABO AOLMMBA EFP @BII MELKB COLJ > EBFDEQ LC CBBQ 3PB QE
t = ¥ QL CFKA ELT J>KV PB@LKAP FQ QLLH CLO QEB @BII MELKB QL OB>@E QEB DC

77=89BH =BJ9GH=;5HERCBHFA J>OHP CLO > @>0 FKSLISBA FK >K >@@FABKQ JB>PRO
3PB QEB CLOJR¥>/24d QL CFKA QEB PMBBA LC QEB @>0 ?BCLOB QEB ?0>HBP TBOB
OLRKA VLRO >KPTBO QL QEB KB>0BPQ QBKQE

'K QEB CLIILTFKD BUBO@FPBP RPB QEB .VQE>DLOB>K 2EBLOBJ QL CFKA QEB IBKDQE LC

'K QEB CLIILTFKD BUBO@FPBP RPB QEB .VQE>DLOB>K 2EBLOBJ QL CFKA QEB IBKDQE LC
OLRKA QL QEB KB>0OBPQ QBKQE FC KB@BPP>0V
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Answers:

\%

'\JV@'\)V@'\JV

—0.1
KLQ OB>l KRJ?BO
—17
—15
KLQ OB>l KRJ?BO

not real

@ —4

> 8 < \/% <9

4 < VT <5
> 14 < /200 < 15
? 5< Y137 <6
> 4.36
? = 4.46
@ ~ 3.14
> 7.28
? X H.28
@ ~ 4.61

8.7 CBBQ

4.7 PB@LKAP

CBBQ

N
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Attributions ( imported from my Introductory Algebra)
2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f2EB 0B RAZTBOMLFK -MBK1Q>U ?WKK

+>OB@BH >KA +>0V KKB KQELKV 1JFQE TEF@E FP REAEEKX®B A>MQBA ?V 'W>?BI>
+>WRQ@BB QEB ILMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/

#0- 1-)3 <4*-9:

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 'ABKQFCV FKQBDBOP O>QFLK>I KRJ?BOP FOO>QFLK>| KRJ?BOP >KA OB>| KRJ?BOP
] *L@>QB CO>@QFLKP LK QEB KRJ?BO IFKB
] *L@>QB AB@FJ>IP LK QEB KRJ?BO IFKB

-5:1.@ 5:-/-9: 1);165)3 <4*-9: 99  ):165)3 <4*-9: )5, 1-)3 <4*-0:

5 B E>SB >I0B>AV ABP@OF?BA RRB?BDP;BF270D5<92 ;B:/22@>KA6;A242?8E>Q FP QEB
AFRCBOBK@B ?BQTBBK QEBPB QVMBP LC KRJ?BOP

Counting numbers 1,2,3,4,
Whole numbers 0,1,2,3,4,
Integers -3,—-2,—-1,0,1,2, 3,

5E>Q QVMB LC KRJ?BOP TLRIA TB DBQ FC TB PQ>0QBA TFQE >Il QEB FKQBDBOP >KA QEBK Ft
CO>@QFLKP 2EB KRJ?BOP TB TLRIA E>SB CLOJ QEB PBQ LC O>QFLK>| KRJ?BOP  O>QFLK> |
KRJ?BO QE>Q @>K ?B TOFQQBK >P > O>QFL LC QTL FKQBDBOP

0>QFLK>I ,RJ?BO

F5H=CB5@ BIAB®F> KRJ?BO LC QE%GIEBDB>KA> >0B FKQBDBQRAKA
O>QFLK>I KRJ?BO @>K ?B TOFQQBK >P QEB O>QFL LC QTL FKQBDBOP

Il PFDKBA CO>@QFLKP: PR@ESP- 2 >0B 0>QFLK>I KRJ?BOP #>@E KRIBO>QLO >KA B>@E
ABKLJFK>QLO FP >K FKQBDBO

OB FKQBDBOP O>QFLK>| KR¥BBBRRFC >K FKQBDBO FP > O>TH-QON KRIPBEQB FQ >P > O>QF
LC QTL FKQBDBOP #>@E FKQBDBO @>K ?B TOFQQBK >P > O>QFL LC FKQBDBOP FK J>KV T>\
BNRFS>IBKQ D12, 12 1>

K B>PV T>V QL TOFQB >K FKQBDBO >P > O>QFL LC FKQBDBOP FP QL TOFQB FQ >P > CO>@QF
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=3 _8=_28 -0
1 8=—1 0=7

w

1FK@B >KV FKQBDBO @>K ?B TOFQQBK >P QEB (B9IFA242 TR TAGOEDBIR? @
0BJBJ?BO QE>Q QEB @LRKQFKD KRJ?BOP >KA QEB TELIB KRJ?BOP >OB >IBLIEKQBDBOP >KA
O>QFLK>I

5E>Q >?LRQ AB@FJ>IP OB QEBV O>@FLKHI>(BOCBT QL PBB FC TB @>K TOFQB B>@E LC QEB.
O>QFL LC QTL FKQBDBOP

5 BiSB >IOB>AV PBBK QE>Q FKQBDBOP >0B O>QFLK>| KRE@BRIR 2EFCRKQBBROP QEB AB@FJ>
—8.0 1L @IB>OMN.JB AB@FJ>IP >OB O>QFLK>|

2EFKH >?LRQ QEB AB@FJ>|  !>K TB TOFQB FQ >P > O>QFL LC QTL FKQBDBOFIER@>RPB  JE
TOFQB FQ >P >K FIMOLMBE® CD>@RRMEB O>QFL LC QEB FKQBDBOP >KA 'Q FP > O>QFLK>

'K DBKBO>| >KV AB@FJ>I QE>Q BKAP >CQBO > KRJ?BO LC AFDEGH FR@ESPFLID KRI?BO
5 B @>K RPB QEB MI>@B S>IRB LC QEB I>PQ AFDFQ >P QEB ABKLJFK>QLO TEBK TOFQFKD QE

5 OFQB >P QEB O>QFL LC QTL-FRXOBDBOP >

,C@IH=CB
S —27
5 OFQB FQ >P > CO>@QFLK TFQE ABKLJFK>QLO _T27
? 7.31
5 OFQB FQ >P > JFUBA 6RIBBBO FP QEB TELIB KRJ?BO >KA QEB AB@FJ>I M>0Q  FKAF@
ERKAOBAQEP A0
ILKSBOQ QL >K FIMOLMBO CO>@QFLK 100

1L TB PBB QE2Y >KA  >OB ?LQE O>QFLK>I KRJ?BOP PFK@B QEBV @>K ?B TOFQQBK >P QEB O>QFL

207 '2

5 OFQB >P QEB O>QFL LC QTL-FRBDBOP >

1ELT >KPTBO
> __24’7 357
1 7 100

*BQP ILLH >Q QEB AB@FJ>I CLOJ LC QEB KRJ?BOP TB HKLT >0OB O>QFLK>|
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5 B E>SB PBBK BXE2B,;A242? 6@ . ?.A6<,.9 ;B:/RFK@B= %CLO >KV FKQBBEBO@>K >IPL
@E>KDB >KV FKQBDBO QL > AB@FJ>| ?V >AAFKD > AB@FJ>I MLFKQ >KA > WBOL

#BH9;9F

97=A5@
:CFA

2EBPB AB@FJ>I KRJ?BOP PQLM

5 B E>SB >IPL PBBIRQEME.0A6<; 6@ . ?.A6<;.9 :B:/82.H >Q QEB AB@FJ>I CLOJ LC QEB CO>@QF!
TB @LKPFABOBA >?LSB

+5H=C C: =BHO;9F G oL 13 o2
-<9 897=A5@ :CFA (.8 —0.875 3.25 —6.666..

2EBPB AB@FJ>IP BFQEBO PQLM LO OBMB>Q
5E>Q AL QEBPB BU>JMIBP QBII RP

C27F ?.A6<;.9 ;B:/2? 0.; /2 D?6AA2; [<A5 .@ . ?.A6< <3 6;%23152)@2 31>.226,A2427@ .;1
q#0.1.@ .1206:.9 A5.A 26A52? @A<2R.AQ?

&BOB >0B QEB KRJ?BOP TB ILLHBA >Q >?LSB BUMOBPPBA >P > O>QFL LC FKQBDBOP >KA >P:

F57H=CBG
'|AGOF . — 1z 1 — 2
+5H=C C: |4 7 13 20
#BHO:9FG | 5 8 4 3
97=A5@ _ -
= 0.8 0.875 3.25 6.6

#BHO:9FG
ABOF | —2 1 0 1 2 3
+5H=CC| 2 1 0 1 2 3
#BHO:9FG ~ 1 1 1 1 1 i
97=A5@| _
CFA 2.0 1.0 0.0 1.0 2.0
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0>QFLK>I ,RJ?BO

F5H=CB5@ BIAB®F> KRJ?BO LC QE%OHE’BDB>KAP >0B FKQBDBQPAKA
'‘QP AB@FJ>I CLOJ PQLMP LO OBMB>QP

OB QEBOB >KV AB@FJ>IP QE>Q AL KLQ P@EM LO OBMB>Q 7

2EB KRJ?BO QEB %OBBH IBR@BIKLRK@BA fMFBg TEF@E FP SBOV FIMLOQ>KQ FK ABP@OF?
E>P > AB@FJ>l CLOJ QE>Q ALBP KLQ PQLM LO OBMB>Q

7 = 3.141592654..
5 B @>K BSBK @OB>QB > AB@FJ>l M>QQBOK QE>Q ALBP KLQ PQLM LO OBMB>Q PR@E >P
2.01001000100001 . . .

,RJI?BOP TELPB AB@FJ>I CLOJ ALBP KLQ PQLM LO OBMB>Q @>KKLQ ?B TOFQQBK >P > CO>@!
@>1l QEBPB KRJ?BOP FOO>QFLK>| +LOB LK FOO>QFLK>I KRJ?BOP I>QBO LK FP QEFP @LROP

'00>QFLK>I ,RJ?BO

K FOO>QFLK>| KRJ?BO FP > KRJ?BO QE>Q @>KKLQ ?B TOFQQBK >P QEB O>QFL LC QTL FKQBDBOP
'QP AB@FJ>I CLOJ ALBP KLQ PQLM >KA ALBP KLQ OBMB>Q

*BQP® PRJJ>OFWB > JBQELA TB @>K RPB QL ABQBOJFKB TEBQEBO > KRJ?BO FP O>QFLK>| LO|

0>QFLK>| LO 'OO0>QFLK>I

'C QEB AB@FJ>I CLOJ LC > KRJ?BO

] 2=2.A@ <? @REMKRI?BOFHP=CB5@
] 1<2@ <BR22.A .1 1<2@ ;<A @BEB KRI?BO FP FOO>QFLK>|
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#6 +.}#

%FSBK QEB KRJ@%@P?,, 0.47,3.605551275.. IFPQ QEB > O>QFLK>| KRJ?BOP ? FOO>QFLK>
,C@IH=CB

S 2EB OBMB>{P. 5K ‘%

*LLH CLO AB@FJ>IP QE>Q OBMB>Q LO|FGEMB@FI>1  PQLMP >CQBO QEB
1L0.58 3>KA  >0OB O>QFLK>I

*LLH CLO AB@FJ>IP QE>Q KBFQEBO PQLMK GO0 TTHMESS FP FOO>QFLK>|

207 '2

$LO QEB DFSBK KRJ?BOP IFPQ QEB > O>QFLK>| KRJ?BOP 1) 2900 GHLEL KRIIBOP1 1. . .
1ELT >KPTBO
>0.29,0.816? 2.515115111

$LO B>@E KRJ?BO DFSBK FABKQFCV TEBQEBO FQ FP Ox{LK/4d.FOO>QFLK>| >

,C@IH=CB
> 0B@LDKFWB QE>Q FP > MBOCB@G’PNR$OBLREK@B 6, QEBOBGYBBFP O>QFLK>|

2 0BJBJ?BO QEBQ= 36 >KAT2 = 49, PL FP KLQ > MBOCB@Q PNR>0OB 2EBOBCLOB (
LCV/44 TFIl KBSBO OBMB>Q >KA KBSRA$EPMAI>QFLK>|

2072

$LO B>@E KRJ?BO DFSBK FABKQFCV TEBQEBO FQ FP Ox@HLKA/IG FOO>QFLK>| >

1ELT >KPTBO
> O>QFLK>| ? FOO>QFLK>|

KRJ?BOP

? 3.605551275 E>P KL OBMB>QFKD ?IL@H LC AFDFQP >KA/FQ ALBP KLQ

EB AB@FJ
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5 B E>SB PBBK QE>Q >Il @LRKQFKD KRJ?BOP >0B TELIB KRJ?BOP >Il TELIB KRJ?BOP >OB FK(
FKQBDBOP >0B O>QFLK>| KRJ?BOP 2EB FOO>QFLK>I KRJ?BOP >0B KRJ?BOP TELPB AB@FJ>
>KA ALBP KLQ OBMB>Q 5EBK TB MRQ QLDBQEBO QEB O>QFLK>| KRJ?BOP >KA QEB FOO>QFL
PBQ 0B>I KRJBO

0B>l ,RJ?BO

5@ BIAGIFP > KRJ?BO QE>Q FP BFQEBO O>QFLK>I LO FOO>QFLK>

Il QEB KRJ?BOP TB RPB FK >IDB?0> >0B OBFMRIBBBPQO>QBP ELT QEB KRJ?BO PBQP TBISE
AFP@RPPBA FK QEFP PB@QFLK CFQ QLDBQEBO

64B2 )56@ 05.?7A @5<D@ A52 ;B:/2? @2A@ A5.A .82 B2A5B@2@<3X2@ A52 A27219?B:/2?@I
@22: @A?.;42 A< F<B AB22.:F :B:/2?@ A5.A .2 ;<A H291.;1 63 @< D5.A 0<B91 A52F /2

"L VLR OBJBJ?BO QE>Q QEB PNR>OB OLLQ LC > KBD>QFSB KRJ?BO T>P KLQ > OB>I KRJ?BO

$LO B>@E KRJ?BO DFSBK FABKQFCV TEBQEBO FQ FP > OB>| KRJ?BQ-I:(D@Q_Q\?;@BH KRJ?B
,C@IH=CB




&2/ $/+5 >6,/;<

> 2EBOB FP KL OB>I KRJ?BO TELPB-PNE:QBBOBCLEPB-169 FP KLQ > OB>I KRJ?BO

? 1FK@B QEB KBD>QFSB FP FK COLKS MBQEB-B>AF@@BS FP > OB>| KRJ?B@64 FP > OB>|
KRJ?BO

2072

$LO B>@E KRJ?BO DFSBK FABKQFCV TEBQEBO FQ FP > OB>| KRJ?BQ' EA HEQ >OB8_1KRJ?B

1ELT >KPTBO
> KLQ > OB>I KRJ?BO ? OB>| KRJ?BO

#6 +.%#

O >

9%FSBK QEB KRI?HOM, 8, /5, 5.9, -/64, IFPQ QEB > TELIB KRI?BOP ? FKQBDBOP @ O>QF
FOO>QFLK>| KRJ?BOP B OB>| KRJ?BOP

,C@IH=CB

> 0BJBJ?BOQEB TELIB KRJ?BOP >0OB c >KA FP QEB LKIV TELIB KRJ?BO DFSBK

? 2EB FKQBDBOP >OB QEB TELIB KRJ?BOP QEBFO LMMLPFQBP >KA 1L QEB TEIHBKREFPB
QEB LMMLPFQB LC > TELIB KRJ?BO PL FQUEP >REKQEIFEDB QE>Q FP QEB PNR>OBLC PL

—/64 = —8. 1L QEB FKQBDBOR, 0B /64.

@1FK@B >l FKQBDBOP >0B O>GFIK>+ @EBKOB O>QFLK>I 0>QFLK>| KRJ?BOP >IPL FK@IR
>KA AB@FJ>IP QE>Q OBMB>G:t @IREM 0B O>QFLK>! 1L QEB IFPQ LC O>QFLK> KRI?BOP
—7,4,8,5.9, —/64.

A 0BJBJ?BO QE>Q FP KLQ > MBOCB@(FIRRSQIB>QELK>|

B Il QEB KRJ?BOP IFPQBA >OB OB>| KRJ?BOP

2072

FLK>I KRJ?

D FP >K Fi

\B CO>@Q
FP

$LO QEB DFSBK KRJ?BOP IFPQ QEB > TELIB KRJ?BOP ? FKQBDBOP @ O>QFLK> KRJ?BOP
KRJ?BOP-3, —v/2,0. 3, 2,4, v/49.
1ELT >KPTBO

A FOO>QF
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> 4,/492 —3,4,v/19 @-3,0. 3,2,4,v/49A -v/2B —3,-v/2,0. 3,2,4,/49

6+);- 9+;165: 65 ;0- <4*-9 15-

2EB I>PQ QFJB TB ILLHBAKRITEEBIFKE) LKIV E>A MLPFQFSB >KA KBD>QFSB BKIQBDBOP LK FQ
T>KQ QL FK@IRAB BB AB@FJ>IP LK FQ

*BQP PQ>0Q TFQE CO>@QFLKP>KMILI@>JB —5, and 8 LK QEB KRJ?BO IFKB
5 Bill PQ>0Q TFQE QEB TELIBXAIPEOPB@>RPB QEBV >OB QEB B>PFBBEDRORILQ 1BB

2EBMOLMBO COSERWBAR@BI — 2 5 B HKLT QEB MOLMBO €E>@SARB IBPP QE>K LKB >KA
PL TLRIA ?B IL@>QBA ?BQABBK. 2EB ABKLIFK>QLO FP  PL TB AFSFAB QEB RKFQ COLJ QL F

BNR>I M>AGP2, £ 5 B MILD 1BBSFDROB

1FJFI>OIV £ FP ?BQTBBK >KA CQBO AFSFAFKD QEB RKFQ FKQL BNR>IM:BESPOBMELQ

$FK>IIVLLH >Q GEBRIOLMBO CO>@QRL BP2EBPB >0B CO>@QFLKP FK TEF@E QEB KRIBO>QLO
QE>K QEB ABKLJFK:@:QFKD QEBPB MLFKQP J>V ?B B>PFBO FC VLR @E>KDB B>@E LC QEBJ
KRJ?BCLBBSFDROB

=1

[\]Ne]

=4

w|oo

=2

SM\)

1
2

E[SY

NN

$EDROPELTP QEB KRJ?BO IFKB TFQE >Il QEB MLFKQP MILQQBA

64B2

*L@>QB >KA 1>?BI QEB CLIILTFKD LK > KRJ?BO-IEKB-3, 8, — 2 and %

,C@IH=CB
*L@>QB >KA MILQ QEB HKOBDBOP

*L@>QB QEB MOLMBG CEO@QRES CGHFPOBIRBBK >KA "FSFAB QEB AFPQ>K@B ?BQTBBK >KA Fk
CLRO BNR>I M>0QP QEBK IFBRVHOD/ MG
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LT IL@>QB QEB FIMOLMBO £0>@QELQFFP B>PFBO QL MILQ QEBJ FC TB @LKSBOQ QEBJ Q
>KA QEBK MILQ QEBJ >P ABP@GF?8A 27L88 = —21, I =24

L JFUBA KF

2072

*L@>QB >KA 1>?BI QEB CLIILTFKD LK > KRIPBH kB 1, 2,5, — &
1ELT >KPTBO

'K#U>JMIB TBill RPB QEB FKBNR>IFQV PVJ?LIP QL LOABO CO>@QFLKP 'K MOBSFLR
KRJ?BO IFKB QL LOABO KRJ?BOP

] . / f. FPIBPP QEPREBK FP QL QEB IBA® IQEB KRJ?BO IFKB
] . / f. FP DOB>QBOYIEBK FP QL QEB OFDEQQEB KRJ?BO IFKB

P TB JLSB COLJ IBCQ QL OFDEQ LK > KRJ?BO IFKB QEB S>IRBP FK@OB>PB

> d%::::—l ? % 3 @i (iA —D==== (g

64B2
33 -3
—31 < -3

P @E>MC

-OABO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BOP RPFKD LO 'Q J$NOHBEHBIMCRI QL OBCBO
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> dc===
d% FP QL QEB OFBEQKQEB KRJ?BO IFé

?

- 3l _3
d31 FP QL QEB OFBBQKQEB KRI?BO ?))1 3
IFKB o5 <~

) _3 _ 1
— 2 FP QL QEB OFPEQLKIQEB KRI?BD 43 14
IFKB 1< 71

A
—2 FP QL QEB OFBEXLKIQEB KRI?BC
IFKB

2072

-OABO B>@E LC QEB CLIILTFKD M>FOP LC KRJ?BOP RPFKD LO

>-1 —17? —-11 —2@— 2 — 1A -3 1

1ELT >KPTBO
> ?2 @ A

6+);- -+14)3: 65 ;0- <4*-9 15-

1FK@B AB@FJ>IP >OB CLOJP LC CO>@QFLKP IL@>QFKD AB@FJ>IP LK QEB KRJ?BO IFKB FP F

CO>@QFLKP LK QEB KRJ?BO IFKB

*L@>QB LK QEB KRJ?BO IFKB

,C@IH=CB
MOLMBO CO>@QFLK E>P S>IRB IBPP QE>K LKB 2EB AB@FJ>I KRJ?i%O> MER. BIBRRSSERQFD

FP IL@>QBA ?BQTBBK >KA -K >KRJ?BO IFKB AFSFAB QEB FKQBOS>I ?2BQTBBK >KA F
LT I>?BI QEB M>OQP 5 BTOFQB >P >KA >KA PL QE>Q(
KRJ?BOP >0B @LKPFPQBKQIV FK QBIOBEP LSFREBKRJI?BO IFKBFEIBEOB

K PL
KQL BNR:
DEB




&2/ $/+5 >6,/;<

64B2

207 '2

*L@>QB LK QEB KRJ?BO IFKB
1ELT >KPTBO

*L@>QB0.74 LK QEB KRJ?BO IFKB

,C@IH=CB
2EB AB@F3>0).74 FP BNRFS>IBKQ/BL PL FQ FP IL@>QBA ?BQTBBK-K>KKRJ?BO IFKB J>CEi LG
>KA 1>?Bl QEB ERKAOBAQEP FK QEB FKQBOS> 7ERESBBROBKA

64B2

207 '2

*L@>QB LK QEB KRJ?BOUFKB
1ELT >KPTBO

SEF@E FPOBO LO 'C VLR QEFKH LC QEFP >P MIKBMKLT QE>Q  CLOQV @BKQP FP DOB>
QE>K  CLRO @BKQP 1L
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0.40 0.04
D>FK TB @>K RPB QEB KRJ?BO IFKB QL LOABO KRJ?BOP

] . / f. FPIBPP QEPREBK FP QL QEB IBA® IQEB KRJ?BO IFKB
] . / f. FP DOB>QBOYIEBK FP QL QEB OFDEQQEB KRJ?BO IFKB

5EBOB>0B >KA IL@>QBA LK QEB KRJ?BO$FRROBB

64B2

5BPBBQE>Q FPQLQEBOFDEQLC LK QEB KRJ?BO IFKB 2EFP FP >KLQEBO T>V QL ABJL

&LTALBP @LIJM>OBQL 2EFP ALBREO>KPI>QB FKQL JLKBV QL J>HB FQ B>PV QL @LIM>C
TB @LKSBOQ >KA FKOQL CO>@QFLKP TB @>K QBOTEF@E FP I>0

31 308
ILKSBOQ QL CO>@QFLKP 5 )
5 B KBBA > @LJILK ABKLIFK>QLO QL @LIJM>OB QEBJ

310 308

1000 1000

B@>RPB TB HKLT QExZY. 38 5EBOBCLOB

LQF@B TE>Q TB AFA FK @LKSBOQFKD QL > CO>@QFLKeTB PQHQRA BRABAERIED>@QF!

QEB BNRFS>IBKQ GB@®SBOQRKS 2>@H QL > AB@FJ>I DFSBP 1L FP BNRFS>IBKQ QL
5 OFQFKD WBOLP >Q QEB BKA LC > AB@FJ>| ALBP KLQ @E>KDB FQP S>IRB

% = % and 0.31 = 0.310

5BP>V >KA  >0BBNRFS>IBKQ AB@FJ>IP

#NRFS>IBKQ "B@FJ>IP

2TL AB@FJ>IP >0OB BNRFS>IBKQ FC QEBV @LKSBOQ QL BNRFS>IBKQ CO>@QFLKP

5 B RPB BNRFS>IBKQ AB@FJ>IP TEBK TB LOABO AB@FJ>IP
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2EB PQBMP TB Q>HB QL LOABO AB@FJ>IP >OB PRJJ>OFWBA EBOB

&-52 - -OABO "B@FJ>IP

5 OFQB QEB KRJ?BOP LKB RKABGKFEB IRMNEBEB AB@FJ>| MLFKQP

IEB@H QL PBB FC ?LQE KRJ?BOP E>SB QEB P>JB KRJ?BO LC AFDFQP 'C KLQ TOF
LKB TFQE CBTBO AFDFQP QL J>HB QEBJ J>Q@E

ILIM>0B QEB KRJ?BOP >P FC QEBV TBOB TELIB KRJ?BOP
-OABO QEB KRJ?BOP RPFKD QEB >MMOLMOF>QB FKBNR>IFQV PFDK

#6 +.}#

-OABO.64___ ().6 RPFKD LO

,C@IH=CB
0.64
5 OFQB QEB KRJ?BOP LKB RKABGKFEBIRMEBEB AB@FJ> MLFKQP iyl
AA>WBOL QL QL J>HB FQ > AB@FJ>I TFQE AB@FJ>I MI>@BP 0.64
LT QEBV >OB ?LQE ERKAOBAQEP 0.60
FP DOB>QBO QE>K 64 60
ERKAOBAQEP FP DOB>QBO QE>K ERKAOBAQEP 0.64 0.60
0.64 0.6

2072

-OABO B>@E LC QEB CLIILTFKD M>FOP LC KR#?BQR).RREKD ().4
1ELT >KPTBO

QB WBOLPF
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-OABO.83___ (.803 RPFKD LO

,C@IH=CB

0.83 0.803
0.83

5 OFQB QEB KRJ?BOP LKB RKABEKFEKB LRMEREB AB@FJ>IP e

2EBV AL KLQ E>SB QEB P>JB KRJ?BO LC AFDFQP 0.830

5 OFQB LKB WBOL >Q QEB BKA LC 0.803

1FK@0 803 QELRP>KAQEP FP DOB>QBO QE>K QELRP>KAQEP | ().830 (.803
0.83 0.803

2072

-OABO QEB CLIILTFKD M>FO LC KRJ2BGP RPFKR___ ().706
1ELT >KPTBO

5EBK TB LOABO KBD>QFSB AB@FJ>IP FQ FP FIMLOQ>KQ QL OBJBJ?BO ELT QL LOABO KBD>Q
QE>QDBD KRJ?BOP >0B QL QEB OFDEQ LK QEB KRJ?BO IFKB $:0IBBPIMIREB@FEEB LC

LK QEB KRJ?BO IFKB TB HKERQE>#) 1FJFI>0INJ>IIBO KRJ?BOP IFB QL QEB IBCQ LK QEB KRJ?B
IFKB $LO BU>JMIB ?B@SRHAE QL QEB IBGQKQEB KRJ?BO IFKB TB HKLGQE>® 1BB

$FDROB

64B2

'C TB WLLIBA FK LK QEB FKQBOS>I ?BQTBBKPEKAK EK>JMIB  TB TLRIA PBB FK QEB P>JB
T>VOQE>®.2 —0.3and — 0.9 < —0.6

3PB LO QLLOABOL1 __ — 0.8
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,C@IH=CB
—0.1__ —0.8
5 OFQB QEB KRJ?BOP LKB RKABGKFEBIRMEBEB AB@FJ> MLFKQP —0.1
2EBV E>SB QEB P>JB KRJ?BO LC AFDFQP —0.8
1IFK@Bl —8 | QBKQE FP DOB>QBO QE>K | QBKQEP —-0.1 —0.8

207 '2

-OABO QEB CLIILTFKD M>FO LC KRJ?BOP RPEKD_LG- 0.5
1ELT >KPTBO

-@ 65+-7::

] (F89F 97=A5@G

5 OFQB QEB KRJ?BOP LKB RKABGKFKB REBEB AB@FJ>| MLFKQP

'IEB@H QL PBB FC ?LQE KRJ?BOP E>SB QEB P>JB KRJ?BO LC AFDFQP 'C KLQ

QEB BKA LC QEB LKB TFQE CBTBO AFDFQP QL J>HB QEBJ J>Q@E

ILIM>0B QEB KRJ?BOP >P FC QEBV TBOB TELIB KRJ?BOP
-OABO QEB KRJ?BOP RPFKD QEB >MMOLMOF>QB FKBNR>IFQV PFDK

36:1)9@

9EI=J5@9BH 897=A5@G

2TL AB@FJ>IP >OB BNRFS>IBKQ FC QEBV @LKSBOQ QL BNRFS>IBKQ CO>@QFLKP

=FF5H=CB5@ BIAG9F

K FOO>QFLK>I KRJ?BO FP > KRJ?BO QE>Q @>KKLQ ?B TOFQQBK >P QEB O>QFL LC QT

ALBP KLQ PQLM >KA ALBP KLQ OBMB>Q
F5H=CB5@ BIA69F

O>QFLK>| KRJ?BO FP > KRJ?BO LCI—;Q'EEBCIE}J(AP >0B FKQBDBQPAKA O>QFLK>I KRJ?B
@>K ?B TOFQQBK >P QEB O>QFL LC QTL FKQBDBOP 'QP AB@FJ>I CLOJ PQLMP LO OBM

5@ BIAGIF

OB>I KRJ?BO FP > KRJ?BO QE>Q FP BFQEBO O>QFLK>| LO FOO>QFLK>|

L FKQBDBC

B>QP
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? -9+1:-"-

'K QEB CLIILTFKD BUBO@FPBP TOFQB >P QEB O>QFL LC QTL FKQBDBOP
> > —12

?

'K QEB CLIILTFKD BUBO@FPBP IFPQ QEB > O>QFLK>I KRJ?BOP ? FOO>QFLK>| KRJ?BOP

0.75,0.22 3,1.39174 0.4 5,1.919293....3.59

'K QEB CLIILTFKD BUBO@FPBP IFPQ QEB > TELIB KRJ?BOP ? FKQBDBOP @ O>
FOO>QFLK>I KRJ?BOP B OB>I KRJ?BOP CLO B>@E PBQ LC KRJ?BOP

—8,0,v/—32,1.95286...,2,v/-9,vV9  —7,v/512,— 5, -1, v/—75,0.77, 35

'K QEB CLIILTFKD BUBO@FPBP IL@>QB QEB KRJ?BOP LK > KRJ?BO IFKB

38 10 2 _ 2

4757 3 5 5

3 7 11 3 3 2 2 5 5

10020604 11013 715,9, 3

'K QEB CLIILTFKD BUBO@FPBP LOABO B>@E LC QEB M>FOP LC KRJ?BOP RPFKD LO

1 5 7

-l —— " 12

—9l -3 -3 — 13

2
*L@>QB "B@FJ>IP LK QEB ,RJ?BO *FKB 'K QEB CLIILTFKD BUBO@FPBP IL@>QB QEB KRJ?BO L
—1.6

'K QEB CLIILTFKD BUBO@FPBP LOABO B>@E M>FO LC KRJ?BOP RPFKD LO

0.37___0.63 —0.5___ —0.3
091 0.901 —-0.62___ —0.619

<=@8 7FF1BOBK> T>KQP QL LMBK > IF@BKPBA @ EBO®@S98 FMBRYBEDBP QEBOB 7B
JLOB QE>K @EFIAOBK CLO B>@EBJRR@EBEB EBO @EFIA @>0B @BKQOB QL PBOSE
@EFIAOBK

> &LT J>KV QB>@EBOP TFIlI ?B KBBABA
? 5EV JRPQ QEB >KPTBO 7B > TELIB KRJ?BO

@ 5EV PELRIARIVLR OLRKA QEB >KPTBO QEB’RRBELLP¥KD QEB
TELIB KRJ?BO @ILPBPQ QL QEB BU>@Q >KPTBO

5:>-0:



2 319
© 100

—12
> 1

o 9297
* 1000

> 0.75,0.22 3
? 1.39174

0.4 5,3.59
1.919293
0

—8,0,v/—32
—8,0,v/—32, 42
1.95286...,v/9
—8,0, v/—32,1.95286. .., 2, V9
/512
—7,—1, /512
—58,-1,0.77,3%, V512
KLKB
—7,—%,-1,0.77,3%, /512

\%

-~

w I>(@ NV

W > ) NV

&2/ $/+5 >6,/;<
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> 7?RPBP
? >KPTBOP J>V S>0V
@ >KPTBOP J>V S>0V

191*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f2EB 0B2: RAZBOMPFK -MBK1Q>U ?WKK
+>0B@BH >KA +>0V KKB KQELKYV 1JFQE TEF@E FP RE&EEK®B A>MQBA ?V 'W>?BI>
+>WRQ@BB QEB 'LMVOFDEQ M>DB CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/

"63=15/ 15-)9 8<);165:)5, 5-8<)31;1-:

2EB OL@HP FK QEFP CLOJ>QFLK JRPQ OBJ>FK MBOCB@QIV ?>I>K@BA >OLRKA QEB @BKQO!
FQP PE>MB

'C TB @>OBCRIIV MI>@BA JLOB OL@HP LC BNR>I TBFDEQ LK ?LQE PFABP LC QEFP CLOJ>QFL
1FJFI>OIQEB BUMOBPPFLKP FK >K BNR>QFLK OBJ>FK ?>I>K@BA TEBK TB >AA QEB P>JB NR>K
LC QEB BNR>QFLK 'K QEFFB@EHNQBB BNR>QFLKP OBJBJ?BOFKD QE>Q TE>Q TB AL QL LKB F
QEB BNR>QFLK TB JRPQ >IPL AL QL QEB LQEBO PFAB

191*<:165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ QEB fKQOLAR @ BFRKQ FEMPEMQBIBKLQ>U
2V *VKK +>0OB@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP flH@BK@B A>MQBA ?V
'W>?BI> +>WREB QEB A>MQ>QFLK 1Q>QBJBKQ CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
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A)*-3) JAK9 @55 )9-+-2 )5, )9@ 55- 5,065 @ "41;0

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

4BOFCV > PLIRQFLK LC >K BNR>QFLK
1LISB BNR>QFLKP RPFKD QEB 1R?QO>@QFLK >KA AAFQFLK .OLMBOQFBP LC #NR>IFQV
1LISB BNR>QFLKP RPFKD QEB "FSFPFLK >KA +RIQFMIF@>QFLK .OLMBOQFBP LC #NR>IFQV

]
]
]
] 1LISB >K BNR>QFLK TFQE S>OF>?IBP >KA @LKPQ>KQP LK ?LQE PFABP

%91.@ ) "63<;165 6.)5 8<);165

1LISFKD >K BNR>QFLK FP IFHB AFP@LSBOFKD QEB >KPTBO QL > MRWWIB 2EB MROMLPB FK
CFKA QEB S>IRB LO S>IRBP LC QEB S>0OF>?IB QE>Q J>HB B>@E PFAB LC QEB BNR>QFLK QEB
TFQE > QORB PQ>QBJBKQ KV S>IRB LC QEB S>OF>?IB QE>Q J>HBP QEB BNR>QFLK QORB FP
BNR>QFLK 'Q FP QEB >KPTBO QL QEB MRWWIB

1LIRQFLK LC >K BNR>QFLK

GC@IH=CB C: 5B 9EISR=CB>IRB LC > S>OF>?IB QE>Q J>HBP > QORB PQ>QBJBKQ TEBK PRPPQFQRQE
BNR>QFLK

&52 - "BQBOJFKB TEBQEBO > KRJ?BO FP > PLIRQFLK QL >K BNR>QFLK

1R?PQFQRQB QEB KRJ?BO FK CLO QEB S>OF>?IB FK QEB BNR>QFLK
1FIMIFCV QEB BUMOBPPFLKP LK ?LQE PFABP LC QEB BNR>QFLK
"BQBOJFKB TEBQEBO QEB OBPRIQFKD BNR>QFLK FP QORB QEB IBCQ PFAB FP BNR>I QL QE

s 'C FQ FP QORB QEB KRJ?BO FP > PLIRQFLK
s 'C FQ FP KLQ QORB QEB KRJ?BO FP KLQ > PLIRQFLK
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"BQBOJFKB TEBQEBG-3 FP > PLIRQFUELE 5 = —7
,C@IH=CB

1FK@B > PLIRQFLK QL >K BNR>QFLK FP > S>IRB LC QEB S>OF>?IB QE>Q J>HBP QEB BNR>QFLK QORB
QEB S>IRB LC QEB PLIRQFLK CLO QEB S>OF>?IB

1R?PQFQREB—3 CLO U 4(=3)+5=-7
+RIQFMIV —1245=-7
1FIMIFCV —7=-7

1FK@B= —3 OBPRIQP FK > QORB PQ>QBJBKQ FPFKC>@QBNR>IQL  FP > PLIRQFLK QL QEB BN
dr + 5= -7

'Py = 2> PLIRQFLOYG- 2 = 6

1ELT >KPTBO
KL

2EBOB >0B J>KV QVMBP LC BNR>QFLKP 'K QEFP @E>MQBO TBKIB=CCRIGHRRIQEK KR ISFKD

*FKB>0 #NR>QFLK

@=B95F 9EISH=CB CFOPQ ABDOBB BNR>QFLK FK LKB S>OF>?IBRE>Q @>K ?B TOFQQBK
ax + b = 0 TEBOB>KA >0OB OB>| KRI?BOR #KA,

"63= 8<);165: $:15/;0-"<*;9 )+;165)5, ,,1;165 967-9;1-: 6. 8<)31;@

*BQ RP OBSFBT >Il QEB MOLMBOQFBP QE>Q TFIl EBIM RP QL PLISBENESQPKKE PBQEE @>|
|6HF57H=CB@9FHM C: EI5@=HM
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1R?QO>@QFLK .OLMBOQV LC #NR>IFQV

$LO >KV KRJ?BQOP >KA)
If a = b,
then a—c = b-—orc

*BQP PBB ELT QL RPB QEFP MOLMBOQV QL PLISB >K BNFERBLKI BBIBUTHQI>QB QEB

5EBK VLR PR?QO>@Q QEB P>JB NR>KQFQV COLJ ?LQE PFABP LC >K BNR>QFLK VLR PQFII E>SB BNR>

S>0OF>?|E

LKB PFAB LC QEB BNR>QFLK KA TB @EB@H LRO PLIRQFLKP ?V PR?PQFQRQFKD QEB S>IRB |

J>HB PROB TB E>SB > QORB PQ>QBJBKQ

#6 +.4#

1LISBy + 37 = —13.
,C@IH=CB

1R?Q0>@Q COLJ B>@E PFAB QL hRKALi QEB >AAFQFLK

1FIMIFCV

'EB@H

1R?PQFQREB—5()

1IFK@B= —50 J>HBRy + 37 = —13 > QORB PQ>QBJBKQ TB E>SB QEB PLIRQFLK QL QEFP B

2072

1LISBx + 19 = =27

1ELT >KPTBO
r = —46

2L DBB?V FQPBIC TB TFIl RKAL QEB >AAFQFLK LC ?V RPFKD QEB 1R?QO>@QFLK .OLMBOQV LC #NR:

NR>QFLK

5E>Q E>MMBKP TEBK >K BNR>QFLK E>P > KRJ?BO PR?QO>@QBA COLJ QEB S>0OF>?IB >P FK(
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T —95 =385 BRPB>KLQEBO MOLMBOQV QL PLISB BNR>QFLKP TEBK > KRJ?BO FP PR?QO>@C(
S>0OF>?IBB5T>KQ QL FPLI>QB QEB S>0OF>?IB PL QL hRKALi QEB PR?QO>@QFLK TB TFIl >AA QE!
PFABP BRPB Q88-H=CB ED9FHM C: EI5@=HM

AAFQFLK .OLMBOQV LC #NR>IFQV

$LO >KV KRJI?BQAP >KA0
If a = b,
then at+tc = b+c

5EBK VLR >AA QEB P>JB NR>KQFQV QL ?LQE PFABP LC >K BNR>QFLK VLR PQFII E>SB BNR>IFQV

'K#U>JMIB  T>P >AABA QL BE&A PL TB PR?QO>@QBA QL hRKALi QEB >AAFQFLK 'K #U>JMIE
TFIl KBBA QL hRKALi PR?Q0O>@QFLK AXFRFFKD QIEBBOQV LC #NR>IFQV

#6 +.%#%

1LIsBa — 28 = —37.
,C@IH=CB

AA QL B>@E PFAB QL hRKALi QEB PR?QO>@QFLK

1FIMIFCV

'EB@H

1R?PQF@REB—Y

2EB PLIRQFLR Ot 28 = —37 Fm = —9.

2072

1LISBn — 61 = —75.

1ELT >KPTBO
n=-—14
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5 _ 3

,C@IH=CB

3PB QEB AAFQFLK .OLMBOQV LC #NR>IFQV

$FKA QEB *I" QL >AA QEB CO>@QFLKP LK QEB OFDEQ

1FIMIFCV

IEB@H

1R?PQFQREBY .

1R?Q0>@Q

1FIMIFCV

2EB PLIRQFLK Gt 2 = 3Frr = L.

207 '2

1LISBp — 2 = 2.
1ELT >KPTBO

9 3
P=gP=3

2EB KBUQ BU>JMIB TFIl ?B >K BNR>QFLK TFQE AB@FJ>IP
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#6 +.}#

1LISBn — 0.63 = —4.2.
,C@IH=CB

3PB QEB AAFQFLK .OLMBOQV LC #NR>IFQV

AA

'IEB@H

B = —3.57

1LISBb — 0.47 = —2.1.

1ELT >KPTBO
b= —1.63

"63= 8<);165: $:15/;0- 1=1:165)5, <3;1731+);165 967-9;1-: 6. 8<)31;@

7LR J>V E>SB KLQF@BA QE>Q >Il LC QEB BNR>QFLKP TB E>SB PLISBA PL G>® E>SB ?BBK LC (
LOr —a = b 5 B TBOB >?IB QL FPLI>QB QEB S>0F>?IB ?V >AAFKD LO PR?QO>@QFKD QEB @Lk
PFAB LC QEB BNR>QFLK TFQE QEB S>OF>?IB ,LT TB TFIl PBB ELT QL PLISB BNR>QFLKP QE>Q
JRIQFMIFBA ?V > @LKPQ>KQ >KA PL TFIl OBNRFOB AFSFPFLK IQPFSRISERREEBFAOES?IB 2

BNR>QFLKP TB TFIll RRB-QGEEB (fb9FHM C: EI5@=HM

2EB "FSFPFLK .OLMBOQV LC #NR>IFQV

$LO >KV KRJ?BOP >KA) >KAc # 0
If a = b,

_ b
then 2 = 2

5EBK VLR AFSFAB ?LQE PFABP LC >K BNR>QFLK ?V >KV ¥LR AGROLEISRPBAR>IFQV
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2EB DL>| FK PLISFKD >K BNR>QFLK FP QL hRKALiI QEB LMBO>QFLK LK QEB S>0OF>?IB 'K QEB Kl
S>OF>7?IB FP JRIQFMIFBA ?V PL TB TFIl AFSFAB ?LQE PFABP ?V QL hRKALiI QEB JRIQFMIF@>

1LISBOT = —27.
,C@IH=CB

2L FPLI>@BfRKALg QEB JRIQFMIF@>QFLK ?V

"FSFAB QL hRKALi QEB JRIQFMIF@>QFLK

1FIMIFCV

'IEB@H

1R?PQFQREEBCLA.

1FK@B QEFP FP > QORBP@QB%%KQ
FP QEB PLIRQPUK®L—27

2072

1LISB3y = —41.

1ELT >KPTBO
_ =41
Y= =3

ILKPFABO QEB BNE>QBLE B T>KQ QL HKLT TE>Q KRJ?BO AFSFABA ?V DFSBP 1L QL fRKALg
AFSFPFLK TB TFII KBBA QL JRIQFMI&R@H-TIE®=75HEOBPAM C: EIS@EHMIILT RP QL AL

QEFP 2EFP MOLMBOQV P>VP QE>Q FC TB PQ>0Q TFQE QTL BNR>I NR>KQFQFBP >KA JRIQFM
KRJ?BAQEB OBPRIQP >0OB BNR>|
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2EB +RIQFMIF@>QFLK .OLMBOQV LC #NR>IFQV

$LO >KV KRJ?BQOP >KA)
If a = b,
then ac = be

'‘C VLR JRIQFMIV ?LQE PFABP LC >K BNR>QFLK ?V QEERPYJIBIKEIZBBNR>IFQV

1LISB== = —14.

,C@IH=CB
&BOB FP AFSFABA-7V5 B JRPQ JRIQFMIV- P\QL FPLI»QB

+RIQFMIV ?LQE PFABP 2V

+RIQFMIV

1FIMIFCV

IEB@H =—14

|
Lk

1R?PQFQREBIS

"FSFAB

1LISB—% = —42.

1ELT >KPTBO
a =294
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1LISB2z = 12.

,C@IH=CB
1FK@B QEB MOLAR@Q LC > KRJ?BO >KA FQP OB@FMOL@>I FP  LRORQEHIBIIVAKD ?B QEBPLI>QB
OB@FMOL@>ILC

+RIQFMIV ?V QEB OB@F—E/IOL@>I LC

0B@FMOL@>IP JRIQFMIV QL

+RIQFMIV

LQF@B QE>Q TB @LRIA E>SB AFSFABA ?LQE PFA%P EE CDEB‘B%\IQEQFLK

FPLI>@B5EFIB QEFP TLRIA TLOH JLPQ MBLMIB TLRIA CFKA JRIQFMIVFKD ?V QEB
OB@FMOL@>| B>PFBO

IEB@H

1R?PQFQREB16

207 '2

1LISBZn = 14.
1ELT >KPTBO
n =39

LT TB E>SB @LSBOBA >Il CLRO MOLMBOQFBP LC BNR>IFQVePR?QO>@QFLK >AAFQFLK AFS|
JRIQFMIF@>QBLKIFPQ QEBJ >l QLDBQEBO EBOB CLO B>PV OBCBOBK@B
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.OLMBOQFBP LC #NR>IFQV

Subtraction Property of Equality
For any real numbers a, b, and c,
if a = b,
then a—c = b—c
Division Property of Equality
For any numbers a, b, and ¢, and ¢ # 0,

if a = b,
_ b
then % = o

BNR>IFQV

5EBK VLR >AA PR?QO>@Q IRIAFBIMAB QEB P>JB NR>KQFQV COLJ ?LQE PFABP LC >K BNR>

Addition Property of Equality
For any real numbers a, b, and c,

if a = b,

then a4+c = b+ec
Multiplication Property of Equality
For any numbers a, b, and c,

if a = b,

then ac = bec.

QFLK VLR

LT TB TFIl RPB QELPB MOLMBOQFBP QL PLISB BNR>QFLKP FK TEF@E QEB S>OF>?IB QBOJP |
?LQE >OB LK ?LQE PFABP LC QEB BNR>QFLK

"63= 8<):165: >1;0 % )91)*3-:)5, 65:;)5;: 65 6;0"1,-:

-RO PQO>QBDV TFIl FKSLISB @ELLPFKD LKB PFAB LC QEB BNR>QFLK QL ?B QEB fS>OF>?IB PF
LC QEB BNR>QFLK QL ?B QEB f@LKPQ>KQ PFAB g 2EBK TB TFIl RPB QEB 1R?Q0O>@QFLK >KA
#NR>IFQV QL DBQ >Il QEB S>OF>?IB QBOJP QLDBQEBO LK LKB PFAB LC QEB BNR>QFLK >KA Q

QLDBQEBO LK QEB LQEBO PFAB

V ALFKD QEFP TB TFIl QO>KPCLOJ QEB BNR>QFLK QE>Q ?BD>K TFQE S>OF>?IBP >KA @LKPC
QEB CL@3 = b. 5 B >IOB>AV HKLT ELT QL PLISB BNR>QFLKP LC QEFP CLOJ ?V RPFKD QEB "FSF
+RIQFMIF@>QFLK .OLMBOQFBP LC #NR>IFQV

1LISB8y — 9 = 31.
,C@IH=CB

AL QL QEB OFDEQ

'K QEFP BNR>QFLK QEB S>OF>?IB FP CLRKA LKIV LK QEB IBCQ PFAB 'Q J>HBP PBKPB QL @
PFAB 2EBOBCLOB QEB OFDEQ PFAB TFII ?B QEBEAKRIEEBQEBAB?BIP >?LSB QEB BNR>(
RP OBJBJ?BO TE>Q DLBP TEBOB 1FK@B QEB IBCQ PFAB FP QEB fS>OF>?IBg PFAB QEB FF
COLJ QBB PL QL fRKALg PR?QO>@QFLK >AA QL ?LQE PFRBRBBEEIYRA AL QL QEB IBCQ

>Il QEB IBC
FLK QL EB
LRQ LC M|
LR JRPQ
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AA QL ?LQE PFABP

1FIMIFCV 2EB S>0OF>?IBP >0OB KLT LK LKB PFAB >KA QEB @LKPQ>KQP LK
QEB LOEB®@LKQFKRB COLJ EBOB >P TB AFA B>OIFBO

"FSFAB ?LQE PFABP ?V

1FIMIFCV

IEB@H

*3@25

1LISB5y — 9 = 16.
1ELT >KPTBO

y=29

5E>Q FC QEBOB >0B S>OF>?IBP LK ?LQE PFABP LC QEB BNR>QFLK $LO BNR>QFLKP IFHB QEF
>?LSBe@ELLPB > fS>OF>?IBg PFAB >KA > f@LKPQ>KQg PFAB >KA QEBK RPB QEB PR?QO>@Q
MOLMBOQFBP LC BNR>IFQV QL @LIIB@Q >Il SSOF>?IBP LK LKB PFAB >KA >Il @LKPQ>KQP LK (

1LISBS5y — 9 = 8y.
,C@IH=CB

2EB LKIV @LKPQ>KQ FP LK QEB {BEQOKAKHEE PFABRBEE QEB @LKPQ>KQ LK QEB IBCQ[>KA DBQ Q
S>OF>?IBP QL QEB OFDEQ
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1R?QO5@@OLJ ?LQE PFABP

1FIMIFCV

5 B E>SB QBB LK QEB OFDEQ >KA QEB
@LKPQ>KQP LK QEB IBCQ "FSFAB ?LQE PFABP ?V

1FIMIFCV

IEB@H

BQY = —3.

207 '2

1LISB3p — 14 = 5p.

1ELT >KPTBO
p=—T

2EB KBUQ BU>JMIB TFIl ?B QEB CFOPQ QL E>SB S>OF>?IBP >KA @LKPQ>KQP LK ?LQE PFABP |
Q>HB PBSBO>| PQBMP QL PLISB QEFP BNR>QFLK PL DBHKBBEA RB>QBRX LO

&LT QL 1LISB #NR>QFLKP SEREUBP >KA ILKPQ>KQP LK LQE 1FABP

1LISB7x + 5 = 6x + 2.
,C@IH=CB
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2072

1LISB122 + 8 = 62 + 2.
1ELT >KPTBO

7= =l
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5 Bill IFPQ QEB PQBMP ?BILT PL VLR @>K B>PFIV OBCBO QL QEBJ RQ TBill @>Il QEFP QEB h B
?B@>RPB TBill ?B >AAFKD PLJB PQBMP I>QBO FK QEFP @E>MQBO

&-52 - #NR>QFLKP TFQE S>OF>?IBP >KA @LKPQ>KQP LK ?LQE PFABP LC QEB BNR>QFLK ?BDFKKFK

IELLPB TEF@E PFAB TFIl ?B QEB fS>0OF>?I1Bg PFABeQEB LQEBO PFAB TFIl ?B QEB fl@LKPQ>KC(

ILIB@Q QEB S>OF>?IB QBOJP QL QEB fS>OF>?IBg PFAB LC QEB BNR>QFLK RPFKD QEB AAF
.OLMBOQV LC #NR>IFQV

ILIB@Q >Il QEB @LKPQ>KQP QL QEB LQEBO PFAB LC QEB BNR>QFLK RPFKD QER AAFQFLK
.OLMBOQV LC #NR>IFQV

+>HB QEB @IR@FBKQ LC QEB S>OF>?IB BNR>l RPFKD QEB +RIQFMIF@>QFLK LO "FSFPFLK
#NR>IFQV

IEB@H QEB PLIRQFLK ?V PR?PQFQRQFKD FQ FKQL QEB LOFDFK>| BNR>QFLK

'K 1QBM > EBIMCRI >MMOL>@E FP QL J>HB QEB fS>OF>?IBg PFAB QEB PFAB QEBBE>P QEB ¢
@LBE@FBKQ 2EFP RPR>IIV J>HBP QEB >OFQEJBQF@ B>PFBO

1LISB7a — 3 = 13a + 7.

,C@IH=CB
'K QEB CFOPQ PQBM @ELLPB QEB S>0OF>?IB PFAB ¥ @EBKOORKDIHBESEDBL?IBP LK B>@E PFAB

1FK@B 7 J>HB QEB OFDEQ PFAB QEB fS>OF>?IBg PFAB >KA QEB IBCQ PFAB QEB f@LKPQ>KQg PFARE
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1R?QOX@@OLJ ?LQE PFABP QL OBJLSB QEB S>OF>?IB QBOJ COLJ QEB IBCQ

ILJ?FKB IFHB QBOJP

1R?QOH@MLI ?LQE PFABP QL OBJLSB QEB @LKPQ>KQ COLJ QEB OFDEQ

1FIMIFCV

"FSFAB ?LQE PFABRP\I>HB QEB @CB@FBKQ LC

1FIMIFCV

'EB@H

|on

*B@::—

W

[y

2072

1LISB2a — 2 = 6a + 18.

1ELT >KPTBO
a=—95

'K QEB I>PQ BU>JMIB TB @LRIA E>SB J>AB QEB IBCQ PFAB QEB fS>OF>?IBg PFAB ?RQ FQ TLR
KBD>QF SB@IEHBKQ LK QEB S>OF>QMKIBCGERB TB @LRIA TLOH TFQE QEB KBD>QFSB QEBC
@E>K@B LC BOOLOP TEBK TLOHFKD TFQE MLPFQFSBP 2EB PQO>QBDV LRQIFKBA >?LSB EBI

2L PLISB >K BNR>QFLK TFQE CO>@QFLKP TB GRPQ CLIILT QEB PQBMP LC LRO PQO>QBDV QI
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5 1
1LIsB3z + 6 = 72 — 2.
.C@IH=CB

1R?QO%@(§:OLJ ?LQE PFABP

ILJ?FKB IFHB QBOJP

1R?QO¥@PLJ ?LQE PFABP

Check: %x—i—G = %x—Q
?
1FIMIFCV Letz = —8. 7(-8)+6 = ;(-8)-2
?
1046 = —2-2

—4 —4

1FK@B ; J>HB QEB IBCQ PFAB QEB fS>OF>?IBg PFAB >KA QEB OFDEQ PFAB QEB f@LKPQ>KQg PFAB

7 _ 1
1L|SB§CE —12 = —§CE — 2.
1ELT >KPTBO
r =10

5 B TFIl RPB QEB P>JB PQO>QBDV QL CFKA QEB PLIRQFLK CLO >K BNR>QFLK TFQE AB@FJ>IP

1LISB7.8x +4 = 5.4x — 8.

,C@IH=CB
1FK@BS 5.4 J>HB QEB IBCQ PFAB QEB fS>OF>?IBg PFAB >KA QEB OFDEQ PFAB QEB f@LK

PQ>KQg PF
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1R?QOFH@t)y: COLJ ?LQE PFABP

ILJ?FKB IFHB QBOJP

1R?QO4@®LJ ?LQE PFABP

1FIMIFCV

3PB QEB "FSFPFLK .OLMBOV LC #NR>IFQV

1FIMIFCV

'IEB@H

*BQU = —)

2072

1LISB2.8x + 12 = —1.4xz — 9.

1ELT >KPTBO
r= -5

-@ 65+-7;:

] - C89HI9FA=B9 K<9H<9F 5 BIA69F =G 5 GC@IH=CB HC 5B 9EI5H=CB

1R?PQFQRQB QEB KRJ?BO FK CLO QEB S>OF>?IB FK QEB BNR>QFLK
1FIMIFCV QEB BUMOBPPFLKP LK ?LQE PFABP LC QEB BNR>QFLK
"BQBOJFKB TEBQEBO QEB OBPRIQFKD PQ>QBJBKQ FP QORB

r 'C FQ FP QORB QEB KRJ?BO FP > PLIRQFLK

r 'C FQ FP KLQ QORB QEB KRJ?BO FP KLQ > PLIRQFLK

] -<9588=H=CBCIB9FHM C: 9EI5@=HM
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s $LO >KV KRJ?BOP>KA F@ = b QEBK+c=b+ ¢
] -<9 GI6HF57H=CEDBFHM C: 9EI5@=HM

s $LO >KV KRJ?BOP>KA F@ = b QEBK—c=0b—c
] -<9 8=3J=G=CBIDPFHM C: 9EI5@=HM

s $LO >KV KRJ?BOP >KA0 >KAc # () F@ = b QEBK= 2

5EBK VLR AFSFAB ?LQE PFABP LC >K BNR>QFLK ?V >KV ¥LR RGRLESEBO
BNR>IFQV

] -<9 Al@H=D@=75HE0BEHM C: 9EI5S@=HM
s $LO >KV KRJ?BOP>KA FC / QEBR /0

36:1)9@

GC@IH=CB C: 5B 9EI5H=CB
S>IRB LC > S>OF>?IB QE>Q J>HBP > QORB PQ>QBJBKQ TEBK PR?PQFQRQBA FKQL QEB BNR>QFLK

? -O+1:-"

'K QEB CLIILTFKD BUBO@FPBP ABQBOJFKB TEBQEBO QEB DFSBK S>IRB FP > PLIRQFLK QL QE
'Py = —4 > PLIRQFLK4G- 30 = 6
'Pu = 3>PLIRQFLKLC 4 = 18

'K QEB CLIILTFKD BUBO@FPBP PLISB B>@E BNR>QFLK RPFKD QEB 1R?QO>@QFLK >KA AAFC
#NR>IFQV

y+45:‘—66 y—3.8=10

b+3 =32 x — 165 = —420

p+24=-93 2+0.52 = -85

a—45="76 q+%:%

m — 18 = —200 22
P—5=3

'K QEB CLIILTFKD BUBO@FPBP PLISB B>@E BNR>QFLK RPFKD QEB "FSFPFLK >KA +RIQFMIF@
#NR>IFQV >KA @EB@H QEB PLIRQFLK

87 = 56 —809 = 15y
—5c = 55 —37p = —541



0.25z = 3.25
—13x =0
% =35

'K QEB CLIILTFKD BUBO@FPBP PLISB QEB CLIILTFKD BNR>QFLKP TFQE @LKPQ>KQP LK ?LQE

21k = 20k — 11

8xr + 27 =11x

0z =39 — 8z
4:6—!—%:3:1:

—1lr —8=—-17r

6x — 17 = bz + 2
21+ 18f =19f + 14
129 — 5 =9q — 20
8c+ 7= —-3c—37
Tx — 17 = —8x + 13

5:>-0:
yes c=—11
__ 809
. 11 mon
xr = _ 541
y=—111 P="37
! z=13
-2 z=0
p=—117 z = 140
r =3 m = —540
y=13.8 y=—06
r = —2955 v="72
z = —9.02 y="72
16 a=—4
P=1s _ 20
x="1 T =3

I

|
o3

S

%857? 37/+;

9p +14 =6+ 4p
y—4=12—y
T —7=23m—13

4 4

11 — %a = %a—i—él
2a+15=2a-5

%p—I—Z = %p— 1

13z + 6.45 = 8z + 23.75
6.6x — 18.9 = 3.4x + 54.7

p=—j
u=t
k=—11
r =
z =
o=
r=—2
r =19
f=7
q= -5
c=—4
r=2
P=—5
y=41
m = —0

>+=387<
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a="17 p=15 T =23
a = —40 z = 3.46
191*<:165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f1LISB #NR>QFLKP 3PFKD QEB 1R?Q0>@QFLK >KA
#NR>IFQVQIRIQ:A.2F 942/?. -MBK1Q>BV *VKK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@E
FPRKABO 2 *F@BK@B A>MQBA ?V 'W>?BI> +ABBQEB A>MQ>QFLK 10>QBJBKQ CLO JLOB
FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/

$-)-5-9 )3"9);-/@ ;6 "63=- 15-)9 8<);165:

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 1LISB BNR>QFLKP RPFKD > DBKBO>I PQO>QBDV
] 'I>PPFCV BNR>QFLKP

"63= 8<);165: $:15/;0- -5-9 )3 ";9);-/@

3KQFI KLT TB E>SB AB>IQ TFQE PLISFKD LKB PMB@FCF@ CLOJ LC > IFKB>0 BNR>QFLK 'Q FP
LKB LSBO>Il PQO>QBDV QE>Q @>K ?B RPBA QL PLISB >KV IFKB>0 BNR>QFLK 1LJB BNR>QFLK
OBNRFOB >Il QEBPB PQBMP QL PLISB ?RQ J>KV TFII

BDFKKFKD ?V PFIMIFCVFKD B>@E PFAB LC QEB BNR>QFLK J>HBP QEB OBJ>FKFKD PQBMP B

&LT QL 1LISB *FKB>0 #NR>QFLKP 3PFKD QEB %BKBO>| 1Q0>QBDV

1LISB—6 (z + 3) = 24.
,C@IH=CB
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1LISB5 (x + 3) = 35.

1ELT >KPTBO
r=4

%BKBO>| PQO>QBDV CLO PLISFKD IFKB>0O BNR>QFLKP

,=AD@=:M 957< G=89 C: H<9 9EI5SH=CB 5G Al7< 5G DCGG=6@9
3PB QEB "FPQOF?RQFSB .OLMBOQV QL OBJLSB >KV M>OBKQEBPBP
ILJ?FKB IFHB QBOJP

C@@97H 5@@ H<9 J5F=56@9 HIFAG CB CB9 G=89 C: H<9 9EI5H=CB
3PB QEB AAFQFLK LO 1R?Q0O>@QFLK .OLMBOQV LC #NR>IFQV

C@@97H 5@@ H<9 7CBGH5BH HIFAG CB H<9 CH<9F G=89 C: H<9 9EI5H=CB
3PB QEB AAFQFLK LO 1R?QO>@QFLK .OLMBOQV LC #NR>IFQV

&5?9 H<9 7C9::=7=9BH C: H<9 J5F=56@9 HIFA HC 9EI5@ HC
3PB QEB +RIQFMIF@>QFLK LO "FSFPFLK .OLMBOQV LC #NR>IFQV
1Q>QB QEB PLIRQFLK QL QEB BNR>QFLK

<97? H<9 GC@IH2RBPQFQRQB QEB PLIRQFLK FKQL QEB LOFDFK>I BNR>QFLK QL |J>HB PROF
QORB PQ>QBJBKQ
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1LISB(y +9) = 8.
,C@IH=CB

1FIJMIFCV B>@E PFAB LC QEB BNR>QFLK >P JR@E >P MLPPF?IB ?V AFPQOF?RQFKD

2EB LKI\ QBOJ FP LK QEB IBCQ PFAB PL >Il S>OF>?IB QBOJP >OB LK |QEB IBCQ PFAB LC QEB
BNR>QFLK

AA 9 QL ?LQE PFABP QL DBQ >Il @LKPQ>KQ QBOJP LK QEB OFDEQ PFAB LC QEB BNR>QFLK

1FIMIFCV

OBTOFQBy >P—1y

+>HB QEB @IHR@FBKQ LC QEB S>OF>?IB QBOMAFBNRFKDL?LQE PFABP 2V
—1

1FIMIFCV

'EB@H

BQy = —17

2072

1LISB(y + 8) = —2.

1ELT >KPTBO
y=—6
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1LISB5 (a — 3) + 5 = —10
,C@IH=CB

1FIMIFCV B>@E PFAB LC QEB BNR>QFLK >P JR@E >P MLPPF?IB

"FPQOF?RQB

ILJ?FKB IFHB QBOJP

2EB LKIV; QBOJ FP LK QEB IBCQ PFAB PL >Il S>OF>?IB QBOJP >OB LK LKB PFAB LC QEB
BNR>QFLK

AA 10 QL ?LQE PFABP QL DBQ >Il @LKPQ>KQ QBOJP LK QEB LQEBO PFAB LC QEB
BNR>QFLK

1FIMIFCV

+>HB QEB @IER@FBKQ LC QEB S>OF>?IB QBOMAASRRFKDL?LQE PFABP
V5

1FIMIFCV

IEB@H

B = ()

2072

1LIsB2 (m —4) +3 = —1

1ELT >KPTBO
m =2
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1LISBZ (6m — 3) =8 —m
C@IH=CB

"FPQOF?RQB

AA 1 QL DBQ QEB S>OF>?IBP LKIV QL QEB IBCQ

1FIMIFCV
AA 2 QL DBQ @LKPQ>KQP LKIV LK QEB OFDEQ

1FIMIFCV

"FSFAB 2V

1FIMIFCV

'EB@H

*BQmM = 2

2072

1LISBL (6u+3) =7 —u

1ELT >KPTBO
u=2
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1LISB8 —2(3y +5) =0
,C@IH=CB

1FIMIFCVeRPB QEB "FPQOF?RQFSB .OLMBOQV

ILJ?FKB IFHB QBOJP

AA 2 QL ?LQE PFABP QL @LIIB@Q @LKPQ>KQP LK QEB OFDEQ

1FIMIFCV

"FSFAB ?LQE PFAB®?V

1FIMIFCV

|=

IEB@H *BR= —

w

<

1LIsB12 — 3 (45 + 3) = —17
1ELT >KPTBO
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=

1LsB4 (x —1) —2=52x+3) +6
,C@IH=CB

Wit

"FPQOF?RQB

ILJ?FKB IFHB QBOJP

1R?QOX@@L DBQ QEB S>OF>?IBP LKIV LK QEB OFDE@ PFAB PFK@B

1FIMIFCV

1R?QO¥@QL DBQ QEB @LKPQ>KQP LK IBCQ

1FIMIFCV

"FSFAB ?V

1FIMIFCV

'EB@H

\S]Ne]

*BQB:_
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207 '2

1LISB6 (p—3) —7=5(4p+3) — 12
1ELT >KPTBO
p=—2

1LISB10 [3 — 8 (25 — 5)] = 15 (40 — 5s)
,C@IH=CB
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1FIMIFCV COLJ QEB FKKBOJLPQ M>OBKQEBPBP CFOPQ

ILJ?FKB IFHB QBOJP FK QEB ?0>@HBQP

"FPQOF?RQB

AA 160s QL DBQ QERPIQEB OFDEQ

1FIMIFCV

1R?Q0>@Q QL DBQ QEB @LKPQ>KQP QL QEB IBCQ

1FIMIFCV

"FSFAB

1FIMIFCV

IEB@H

1R?PQFGROB—2

2072

1LISB6 [4 — 2 (Ty — 1)] = 8 (13 — 8y)

1ELT >KPTBO
_ 17
Yy=—%
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1L1SB0.36 (100n 4 5) = 0.6 (30n + 15)
,C@IH=CB

"FPQOF?RQB

1R?Q05@0 QL DBQ QEB S>OF>?IBP QL QEB IBCQ

1FIMIFCV

1R?QO@NL DBQ QEB @LKPQ>KQP QL QEB OFPEQ
1FIMIFCV

"FSFAB

1FIMIFCV

'IEB@H

*BQn = (0.4

207 '2

1L1SB0.55 (100n 4 8) = 0.6 (85n + 14)

1ELT >KPTBO
n=1

3)::1.@ 8<);165:

5EBK VLR PLISB QEB BNRzQFIsK= —13 QEB PLIRQFRK= —3 2EFP JB>KP QEB BNR>QFLK
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7x + 8 = —13 FP QORB TEBK TB OBMI>@B QEBSSEREMBS>IRE B @>K PELT QEFP ?V
@EB@HBEB PLIRQFEK—3 >KA BS>IR>QEKP 8§ = —13CLO = —3

'C TB BS>IR3QB+ 8 CLO > SBOBKQ S>IRBEB IBCQ PFAB TFIHKIR 7B

2EB BNR>QFLK- 8 = —13 FP QORB TEBK TB OBMI>@B QEFBSYBREEES>IRRRQ KLQ QORB
TEBK TB OBMIE@HE >KV LQEBO S>IRB 5EBQEBO LO KLQ@QEB BNR¥QFEKQORB ABMBKAP
LK QEB S>IRB LC QEB S>OF>?IB #NR>QFLKP IFHB QEFP >0B @>|IBA @LKAFQFLK>| BNR>QFLK

I QEB BNR>QFLKP TB E>SB PLISBA PL C>0 >0OB @QLKAFQFLK>I BNR>QFLKP

ILKAFQFLK>I BNR>QFLK

K BNR>QFLK QE>Q FP QORB CLO LKB LO JLOB S>IRBP LC QEB S>OF>?IB >KA C>IPB CLO >Il LQEBO S>I
@LKAFQFLK>I BNR>QFLK

LT IBQP @LKPFABO QEB BIR>QELR (y + 3) "L VLR OB@LDKFWB QE>Q QEB IBCQ PFAB >KA Q
PFAB >OB BNRFS>IBKPBEBTE>Q E>MMBKP TEBK TBPLISB CLO

"FPQOF?RQB
1R?QO2@QL DBQ QER)L LKB PFAB

1FIMIFCVeQ&B >0OB DLKB

RQ6 = 6 FP QORB

2EFP JB>KP QE>Q QEB BNR>QFLR (y + 3) FP QORB CLO >KV §>3RBRXY QEB PLIRQFLK QL QEB
BNR>QFLK FP >l LC QEB OB>| KRJ?BOP K BNR>QFLK QE>Q FP QORB CLO >KV S>IRB LC QEB

@>11BA FABKQFQV

'ABKQFQV

K BNR>QFLK QE>Q FP QORB CLO >KV S>IRB LC QEB SSIBF=HBIFP @>IIBA >K
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2EB PLIRQFLK LC >K FABKQFQV FP BSBOV OB>| KRJ?BO

5E>Q E>MMBKP TEBK TB PLISB QEBBNR>QFLK

1R?QO$@QL DBQ QEB @LKPQ>KQ >ILKB|LK QEB OFDEQ

1FIMIFCVeQEB >0OB DLKB

RQO # 1

1LISFKD QEB BNRM:QELK: — 1 IBA QL QEB C>IPB PQ-OBIBKZEB BNR>QFLK= 52 — 1 TFII
KLQ ?B QORB CLO >KV S>IRB LC W 'Q E>P KL PLIRQFLK K BNR>QFLK QE>Q E>P KL PLIRQFLK
S>IRBP LC QEB S>OF>?IB RRI@SIBAAF@QFLK

ILKQO>AF@QFLK

K BNR>QFLK QE>Q FP C>IPB CLO >Il S>IRBP LC QEB @+GPEHAIFD @RLUIBA >
@LKQO>AF@QFLK E>P KL PLIRQFLK

II>PPFCV QEB BNR>QFLK >P > @LKAFQFLK>| BNREQFGL KRAGABKOBRBVYK 2EBK PQ>0QB QEB PLIRQFLK
6(2n—1)4+3=2n—8+5(2n+1)
,C@IH=CB

"FPQOF?RQB

ILJ?FKB IFHB QBOJP

1R?QO@R QL DBQ QEBQL LKB PFAB
1FIMIFCV

2EB BNR>QFLK FP >K FABKQFQV
2EFP FP > QORB PQ=QBJBKQ 2EB PLIRQFLK FP BSBOV OB>| KRJ?BO
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207 '2

II>PPFCV QEB BNR>QFLK >P > @LKAFQFLK>| BNREQFEX KREABKQEBVK >KA QEBK PQ>QB QEB PLIRQ!
4493z —7)=—42z — 13+ 23 (3z — 2)

1ELT >KPTBO
FABKQFQV >Il OB>| KRJ?BOP

II>PPFCV >P > @LKAFQFLK> BNR>QFLLO >KFMBRQFR@QFLK 2EBK PQ>QB QEB PLIRQFLK
10+4(p—5)=0
,C@IH=CB

"FPQOF?RQB

ILJ?FKB IFHB QBOJP

AA 10 QL ?LQE PFABP

1FIMIFCV

"FSFAB

1FIMIFCV

2EFP FP > @LKAF%FLK>I BNR>QFLK
2EB PLIRQFLHE FP 5.

207 '2

!I>FEPFCV)QEB BNR>QFLK >P > @LKAFQFLK>| BNREDFG_ KRCGABK@BEBWK >KA QEBK PQ>QB QEB PLIRQF
11(q+3) —5 =19

1ELT >KPTBO
@LKAFQFLK> BNB>QFEK

2EB BNR>QFLK FP QopB:TEBsK
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#6 +.}#

II>PPFCV QEB BNR>QFLK >P > @LKAFQFLK>| BNREQFG KRAGABKOBRBYK 2EBK PQ>0QB QEB PLIRQFLK
5m+3(9+3m)=2(Tm —11)
,C@IH=CB

"FPQOF?RQB

ILJ?FKB IFHB QBOJP

1R?QO3@@ COLJ ?LQE PFABP

1FIMIFCV

_ 2EB BNR>QFLK FP > @LKQO>AF@QFLK
RQ2T # —22 'Q E>P KL PLIRQFLK

207 '2

II>PPFCV QEB BNR>QFLK >P > @LKAFQFLK>| BNREQFEX KRGABK@BBVK >KA QEBK PQ>QB QEB PLIRQ!
12¢+5(5+3c) =3(9c — 4)
1ELT >KPTBO
@LKQO>AF@QFLK KL PLIRQFLK

2VMB LC BNR>QFLK d 1LIRQFLK

- MD9 C: 9EI5H=CB| 0<5H <5DD9BG K<9B MCI GC@J9 =H ,C@IH=CB

B CLO LKB LO JLOB S>IRBP LC QEB S>0OF>?IBP >KA-KBIPB MIOB>II
ILKAFQFLK>I #NR> O S>IRBP S>IRBP
'ABKQFQV - FI9 CLO >KV S>IRB LC QEB S>OF>?IB I OB>1 KRJ?BOP

ILKQO>AF@QFLK | 5@GBLO >1l S>IRBP LC QEB S>0F>7?IB ,L PLIRQFLK
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-@ 65+-7::

] 19BOF5@ ,HF5HI9;M :CF ,C@J=B; %=B95F EI5SH=CBG

1FIMIFCV B>@E PFAB LC QEB BNR>QFLK >P JR@E >P MLPPF?IB
3PB QEB "FPQOF?RQFSB .OLMBOQV QL OBJLSB >KV M>OBKQEBPBP
ILJ?FKB IFHB QBOJP

ILIB@Q >Il QEB S>OF>?IB QBOJP LK LKB PFAB LC QEB BNR>QFLK
3PB QEB AAFQFLK LO 1R?QO>@QFLK .OLMBOQV LC #NR>IFQV

ILIB@Q >Il QEB @LKPQ>KQ QBOJP LK QEB LQEBO PFAB LC QEB BNR>QFLK
3PB QEB AAFQFLK LO 1R?QO>@QFLK .OLMBOQV LC #NR>IFQV

+>HB QEB @HH@FBKQ LC QEB S>OF>?IB QBOJ QL BNR>I QL
3PB QEB +RIQFMIF@>QFLK LO "FSFPFLK .OLMBOQV LC #NR>IFQV
1Q>QB QEB PLIRQFLK QL QEB BNR>QFLK

IEB@H QEB PLIRQFLK
1R?PQFQRQB QEB PLIRQFLK FKQL QEB LOFDFK>| BNR>QFLK

36::1)9@

7CB8=H=CB5@ 9EI5H=CB
K BNR>QFLK QE>Q FP QORB CLO LKB LO JLOB S>IRBP LC QEB S>OF>?IB >KA C>IPB CLQ >II LQEBC
S>OF>?IB FP > @LKAFQFLK>| BNR>QFLK
7CBHF58=7H=CB
K BNR>QFLK QE>Q FP C>IPB CLO >l S>IRBP LC QEB S>OF>?IB FP @>IIBA > @LKQO>AF@QFLK @
PLIRQFLK
=89BH=HM
K BNR>QFLK QE>Q FP QORB CLO >KV S>IRB LC QEB S>OF>2BF-PLERDBAICEASRABKIFQV FP
>I OB> KRJ?BOP

? -9+1:-"

'K QEB CLIILTFKD BUBO@FPBP PLISB B>@E IFKB>0O BNR>QFLK

21 (y — 5) = —42 —2(11 —7z) + 54 =4
~16 (3n+4) = 32 2 (10z — 5) =27
5(8+6p) =0 1(20d+12) =d +7
—(t-19) =28 15— (3r +8) = 28

8(6t—5) —35=—27 35— 5 (2w 4 8) = —10
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—2(a—6)=4(a —3) =14 — (5m — 3)

5(8—r)=—2(2r —16) 5[9 — 2 (6d — 1)] = 11 (4 — 10d) — 139
9(2m —3) —8=4m+7 3[—14 4 2 (15k — 6)] = 8 (3 — 5k) — 24
—1+4(2-5y) = -T(y—4)+4 10[5(n+ 1) +4(n—1)]

5(z—4)— 4z =14 =11[7(5+n) — (25— 3n)]
—12+48(x —5) = —4+ 3 (5z — 2) 4(2.50 - 0.6) = 7.6
7(2n—5)=8(4n—1)—9 0.2(p—6) =04 (p+14)
3(a—2)—(a+6)=4(a—1) 0.5 (16m + 34) = —15

—(Tm +4) — (2m — 5)

'K QEB CLIILTFKD BUBO@FPBP @I>PPFCV B>@E BNR>QFLK >P > @LKAEQPBLK>I BNR>QFLK >k
@LKQO>AF@QFLK >KA QEBK PQ>0QB QEB PLIRQFLK
15y + 32 = 2(10y — 7) — 5y + 46
9(a—4)+3(2a+5)=7Ba—4)—6a+7
24 (3d — 4) + 100 = 52
30 (2n — 1) = 5 (10n + 8)
18u — 51 = 9 (4u + 5) — 6 (3u — 10)
5(p+4)+8(2p—1)=9(3p—5)—6(p—2)
04k —T)=11(3k+1) +4
60 (22 — 1) = 15 (82 + 5)
36 (4m + 5) = 12 (12m + 15)
11 (8¢ +5) — 8¢ = 2 (40c + 25) + 5

C=BG+>0Q>E>P  FK KF@HBIP >KA AFJBP 2EB KRJ?BO LC AFJBP FP LKB IBPP QE>k
KRJ?BO LC KF@HBIP $FKA QEB KRJ?BO 2 REGHEIREB BNR>QFLK
0.05n + 0.10 (2n — 1) = 1.90

5:>-9:
y=3 d=1 r =34
n=-—2 r=-—17 r=—
—_4 = —15 n=-—1
3

t =47 y=—4 a=—4

— _ 3
= " =5
r= -2 m = n=—5

r=2>5 . =
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p=—34 @LKAFQFLK>| BNR>EF K FABKQFQV >l OB>I KRJ?BOP
m = —4 @LKQO>AF@QFLK KL PLIRQFLK FABKQFQV >Il OB>| KRJ?BOP
FABKQFQV >l OB>I KRJ?BOP @LKQO>AF@QFLK KL PLIRQFLK KF@HBIP
FABKQFQV >l OB>I KRJ?BOP @LKAFQFLK>| BNR>GFLRK
@LKAFQFLK>I BN%@F%K @LKQO>AF@QFLK KL PLIRQFLK

191*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f3PB > %BKBO>I 1Q0>QBDV QL BASBAPRB>0 #NR>(
942/?. -MBK1Q>@V *VKK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP RKABO >
*F@BK@BMQBA ?V 'W>?BI> +ABRQEB A>MQ>QFLK 10>QBJBKQ CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 20>KPI>QB QL >K BNR>QFLK >KA PLISB
] 20>KPI>QB >KA PLISB >MMIF@>QFLKP

#95:3):- :6)5 8<);165)5, "63= -

2L PLISB >MMIF@>QFLKP >IDBBOFR@BD¥K ?V QO>KPI>QFKD COLJ #KDIFPE PBKQBK@BP FKQ
-RO CFOPQ PQBM FP QL ILLH CLO QEB TLOA LO TLOAP QE>BNRRR FFEIQEE-RBUT CEB
BU>JMIBP TB TFIl QO>KPI>QB PBKQBK@BP FKQL BNR>QFLKP >KA QEBK PLISB QEB BNR>QFLI

20>KPI>QB >KA PLISB #IBSBK JEGB BERKI QL
,C@IH=CB

20>KPI>QB

1R?QO>@3PLJ ?LQE PFABP

1FIMIFCV

IEB@H P BIBSBK JLOB QE>K
43+11 = 54
54 = 54
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20>KPI>QB >KA PEEBLDB QERP BNR>I QL

1ELT >KPTBO
r+10=41;z = 31

#6 +.}#

20>KPI>QB >KA PLISB 2EB KRJ?BO FP QEB-MOLKR@&Q LC

,C@IH=CB
BDFK ?V QO>KPI>QFKD QEB PBKQBK@B FKQL >K BNR>QFLK

20>KPI>QB
"FSFAB 211
1FIMIFCV
143 = —lly
IEB@H 143 = —11(-13)
143 = 143

2072

20>KPI>QB >KA PLISB 2EB KRJ?BO FP QEEMOUMR@Q LC

1ELT >KPTBO
132 = —12y;y = —11

20>KPI>QB >KA PLISB 2EB NR}.QRBKOEBS
,C@IH=CB




'</ +"8,5/6 %85?37%h=t=/1B

BDFK ?V QO>KPI>QFKD QEB PBKQBK@B FKQL >K BNR>QFLK

20>KPI>QB

+RIQFMIV ?LQE PFABH 2V

1FIMIFCV

IEB@H 'P QEB NRLQFBK<KAE 4 BNR>I ©I8
*BQy = —272 'P QEB NRLQFBKQNA>KA—4 BNR>I O
20>KPI>0B S <683

1FIMIFCV 68 = 68

207 '2

20>KPI>QB >KA PLISB 2EB NRY.SKBKORE

1ELT >KPTBO

- =17T2;9 = —576

20>KPI>QB >KA PLISB 2EOBB QLIROQEP LC

,C@IH=CB
BDFK ?V QO>KPI>QFKD QEB PBKQBK@B FKQL >K BiNRg QKK PBIEBPEB QL JRIQFMIF@>QFLK
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20>KPI>QB

+RIQFMIV ?LQE PFéBP 2V

1FIMIFCV

IEB@H 'P QEOBB CLROEHWRX QL

*BQp = 24. 'P QEOBB CLROQEP LC BNR>I QL
3 ?

20>KPI>QB g 24 = 18

1FIMIFCV 18 =18

2072

20>KPI>QB >KA POISBECQEH E@

1ELT >KPTBO
2f =16;f =40

#9)5:3);-)5, "63= - 7731+):165:

+LPQ LC QEB QFJB > NRBPQFLK QE>Q OBNRFOBP >K >IDB?0>F@ PLIRQFLK @LIBP LRQ LC > ¢
?BDFK QE>Q NRBPQFLK FP >PHBA FK #KDIFPE LO QEB I>KDR>DB LC QEB MBOPLK >PHFKD >
B@>RPB LC QEFP FQ FP >K FIMLOQ>KQ PHFII QL ?B >?IB QL QO>KPI>QB >K BSBOVA>V PFQR
I>KDR>DB

5 B TFIl PQ>0Q ?V OBPQ>QFKD QEB MOL?IBJ FK GRPQ LKB PBKQBK@B >PPFDK > S>OF>?IB >
PBKQBK@B FKQL >K BNR>QFLK QL PLISB 5EBK >PPFDKFKD > S>OF>?IB @ELLPB > IBQQBO Q
VLR >OB ILLHFK3IGRBU>IMIB VLR JFDEQMPBQEB KRJ?BO LC NR>OQBOP FC VLR TBOB PLISF
MOL?IBJ >?LRQ @LFKP

&LT QL D>KPI>QB >KA 1LISB MMIF@>QFLKP
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2EB IB@ C>JFIV OB@V@IBA KBTPM>MBOP CLO QTL JLKQEP 2EB QTL JLKQEP LC KBTPM>MBOP TBFDI
MLRKAP 2EB PB@LKA JLKQE QEB KBTPM>MBOP TBFDEBA MLRKAP &LT JR@E AFA QEB KBTPM>MB(
CFOPQ JLKQE

,C@IH=CB
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20>KPI>QB FKQL >K >IDB?0>F@ BNR>QFLK >KA PLISB

2EB 1KFABO C>JFIV E>P QTL @>QP 8BRP bRBQEHEEHEVIBFDE MLRKAP 8BRP TBFDEP ML
&LT JR@E ALBP QEBK> TBFDE

1ELT >KPTBO
MLRKAP

IRKAP

&-52 - 1LISB >K >MMIF@>QFLK

+958 QEB MOL?IBJ +>HB PROB >Il QEB TLOAP >KA FAB>P >OB RKABOPQLLA
#89BH=T&>Q TB >OB ILLHFKD CLO
'5A9 TE>Q TB >OB ILLHFKEQIRB > S>OF>?IB QL OBMOBPBKQ QE>Q NR>KQFQV

- F5BG@SHL >K BNR>QFLK 'Q J>V ?B EBIMCRI QL OBPQ>QB QEB MOL?IBJ FK LKH
FIMLOQ>KQ FKCLOJ>QFLK

,C@JDEB BNR>QFLK RPFKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGKIFQEB NRBPQFLK TFQE > @LIJMIBQB PBKQBK@B

PBKQBK@

#6 +.%#

?ARIISE M>FA  CLO EFP KBT @EFB T>P  IBPP QE>K QEB PQF@HBO MOF@B 5E>Q T>P (
LC QEB @>0

,C@IH=CB

DEB PQF@}
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,HOD +958QEB MOL?IBJ

,HOD #89BH=TE>Q TB >OB ILLHFKD QU6E>Q T>P QEB PQF@HBO MOF@B LC QEB @>0 g

HOD '5A9 TE>Q TB >OB ILLHFKD CLO, . ~.
IELLPB > S>OF>?IB QL OBMOBPBKQ QE SINR-RERGPF@HBO MOF@B LC QEB @>0

HID -F5BG@BHEL >K BNR>QFLK 0BPQ>QB

QEB MOL?IBJ FK LKB PBKQBK@B EFC CE- QR PeFabEo o rek

FP  IBPP QE>K P

HID ,C@JQEB BNR>QFLK 28,675 = s—875
R EeR ° 28,675+ 875 = s— 875+ 875
29,550 = s

P IBPPQE>K  BNR>IQL
JH9D  <97? QEB >KPTBO 29,550 — 875 = 28,675
28,675 = 28,675

HOD BGK9FQEB NRBPQFLK TFQE >
@LIMIBQB PBKQBK@B

2072

20>KPI>QB FKQL >K >IDB?0>F@ BNR>QFLK >KA PLISB

(>COBV M>FA  CLO EBO KEZEEPT>P  IBPP QE>K QEB PQF@HBO MOF@B 5E>Q T>P QEB PQF@H
LC QEB @>0

1ELT >KPTBO

2EB PQF@HBO MOF@B LC QEB @>0 T>P

LT QE>Q TB E>SB > MOL?IBJ PLISFKD U ER/FQ LK PBSBBRAIBX®KTQVMBP LC TLOA
MOL?IBJP 2EB CFOPQ QVMB TB TFIl TLOH LK FP fKRJ?BO MOL?IBJPg
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2EB PRJ LC QTF@B > KRJ?BO >KA PBSBK FP  $FKA QEB KRJ?BO
,C@IH=CB

,HOD +958QEB MOL?IBJ

,HOD #89BH=ME>Q TB >OB ILLHFKD CLO QEB KRJ?BO

,HOD '5A9 !ELLPB > S>0F>?IB QL OBMOBPBKQ QEB'BRI?BGQEB KRJ?BO

,HOD -F5BG@5H9

0BPQ>QB QEB MOL?IBJ >P LKB PBKQBK@B

20>KPI>QB FKQL >K BNR>QFLK

HOD ,C@JQEB BNR>QFLK

1R?QO0>@Q COLJB>@E PFAB >KA PFIMIFCV

"FSFAB B>@E PFAB ?V >KA PFIMIFCV

HOD <977
?
'P QEB PRJLC QTF@B >KA BNR>I QL 2-4+7 = 15
15 = 15
HOD BGK9FQEB NRBPQFLK 2EB KRJ?BO FP

"FA VLR KLQF@B QE>Q TB IBCQ LRQ PLJB LC QEB PQBMP >P TB PLISBA QEFP BNR>QFLK 'C|VLRIOB KL
LRQ QEBPB PQBMP TOFQB ALTK >P J>KV >P VLR KBBA

2072

2EB PRJ LC CLRO QFJBP > KRJ?BO >KA QTL FP  $FKA QEB KRJ?BO
1ELT >KPTBO

1LJB KRJ?BO TLOA MOL?IBJP >PH RP QL CFKA QTL LO JLOB KRJ?BOP 'Q J>V ?B QBIMQFKD QL
TFQE ABDBKQ S>OF>?IBP ?RQ PL C>0 TB E>SB LKIV PLISBA BNR>QFLKP TFQE LKB S>OF>?IB
RPFKD JLOB QE>K LKB S>OF>?IB TB TFIl ABCFKB QEB KRJ?BOP FK QBOJP LC QEB P>JB S>OF:
QEB MOL?IBJ @>0BCRIIV QL AFP@LSBO ELT >Il QEB KRJ?BOP OBI>QB QL B>@E LQEBO
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-KB KRJ?BO FP CFSB JLOB QE>RERIFFEBC QEB KRJ?BOP FP  $FKA QEB KRJ?BOP
,C@IH=CB
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,HOD +958QEB MOL?IBJ

,HOD #89BH=ME>Q TB >OB ILLHFKD CLO

5 B >OB ILLHFKD CLO QTL KRJ?BOP

,HOD '5A9 5B E>SB QTL KRJ?BOP QL K>J
KBBA > K>JB CLO B>@E

B >KA

IELLPB > S>0F>?1B QL OBMOBPBKQ QEB C

R, KRIPBXRJI?BO

5E>Q AL TB HKLT >?LRQ QEB PB@LKA KRJ

PBKB KRJ?BO FP CFSB JLOB QE>K >KLQEBO

n + 5 = 2" kri?BO

HOD -F5BG@BEPQ>QB QEB MOL?IBJ >P
PBKQBK@B TFQE >Il QEB FIMLOQ>KQ FKC

5B3 BR1.C QERKRI?B0 >KA GHIKRI?BO FP

20>KPI>QB FKQL >K BNR>QFLK

1R?PQFQRQB QEB S>0OF>?IB BUMOBPPFLK

P

,HOD ,C@JIQEB BNR>QFLK

ILJ?FKB IFHB QBOJP

1R?Q0>@Q COLJ ?LQE PFABP >KA PFIMIFCV

"FSFAB ?V >KA PFIJMIFCV

$FKA QEB PB@LKA KRURBO

JHOD <9772

"L QEBPB KRJ?BOP @EB@H FK QEB MOL?IBJ

'P LKB KRJ?BO JLOB QE>K QEB LQEBO 13 2 8S+5

'P QEFOQBBK JLOB QBFK 7 13 =13

'P QEB PRJ LC QEB QTL KRJ?BOP 8113 - 21
21 =21

2EB KRJ?BOP >0OB >KA

,HOD BGKI9FQEB NRBPQFLK




'</ +"8,5/6 %85?37%h=t=/1B
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-KB KRJ?BO FP PFU JLOB QE>K2#8 ORBOC QEB KRJ?BOP FP QTBRRN GER®RJI?BOP
1ELT >KPTBO

,LT TB TFIl RPB QEB MOL?IBJ PLISFKD PQO>QBDV QL PLISB PLJB DBLJBQOV MOL?IBJP

2EB IBKDQE LC > OB@Q2KBBIBP >KA QEB TRAQBEOBP $FKA > QEB MBHXAIBQEEB >OB>
,C@IH=CB

1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA [>7BI FQ TFQH QEB DFSBK

FKCLOJ>QFLK
1QBM #89BH=T&>Q VLR >OB ILLHFKD CLO QEB MBOFJBQBO LC > OB@Q>KDIB
1QBM'5A9 IELLPB > S>OF>?IB QL OBMOBPBKQ FQ *B@ QEB MBOFJBQBO

1QBM - F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

1QBM <9772

2EB MBOFJBQBO LC QEB OB@Q>KDIB FP

10BM BGKIOFQEB NRBPQFLK JBQOBP
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FKCLOJ>QFLK

1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA I>?BI FQ TFQE

QEB DFSBK

1Q0BM #89BH=TE>Q VLR >OB ILLHFKD CLO

QEB >0B> LC > OB@Q>KDIB

10BM'5A9 ELLPB > S>0OF>?IB QL OBMOBPBKQ FQ

*BQ QEB>OB>

1QBM - F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

10BM <977

1QBM BGK9FQEB NRBPQFLK

2EB >OB> LC QEB OB@Q>KDIB FP
JBQOBP

PNR>0OB

2072

2EB IBKDQE LC > OB@Q3KMBIAP >KA QEB TFARQEERP $FKA > QEB MBOFJBQBO >KA ? QEB >0OB>

1ELT >KPTBO
> VA
? PN VA

$FKA QEB IBKDQE LC > OB@Q>KDIB THIJK@EBPIBQBURACKED EBP
,C@IH=CB
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1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA [>7BI FQ TFQE QEB DFSBK

FKCLOJ>QFLK
1QBM #89BH=T&>Q VLR >OB ILLHFKD CLO QEB IBKDQE LC QEB OB@Q>KDIF
1QBM'5A9 ELLPB > S>OF>?IB QL OBMOBPBKQ FQ *BQ QEB IBKDQE

1QBM - F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

1QBM <972

10BM BGK9FQEB NRBPQFLK 2EB IBKDQE FP FK@EBP

207 '2

$FKA QEB IBKDQE LC > OB@Q>KDIB TFQR(F-RHEIEBBORA TERADEKQEBP

1ELT >KPTBO
FK

2EB >0B> LC > OB@Q>KDRI*6RAINRFOB CBBQ 2EB IBHIIBBEPSE>Q FP QEB TFAQE
,C@IH=CB




%85?378B7/+; >+=387<+7. 7/:>+53=3/<

1QBM +958 QEB MOL?IBJ

1QBM #89BH=T¥>Q VLR >OB ILLHFKD CLO QEB TFAQE LC > OB@Q>KDRI>O OLLJ

1Q0BM'5A9 !ELLPB > S>0F>?IB QL OBMOBPBKQ FQ *BQ TFAQE

1QBM- F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI> >KA PR?PQFQRQB FK QEB DFSBK
FKCLOJ>QFLK

1QBM ,C@JDEB BNR>QFLK

1QBM <977

1QBM BGK9FQEB NRBPQFLK 2EB TFAQE LC QEB OLLJFP CBBQ

207 '2

2EB >0B> LC > OB@ HKDMRPOB CBBQ 2EB IRRIIEBEP5E>Q FP QEB TFAQE

1ELT >KPTBO
cQ

2EB MBOFJBQBO LC > OB@Q>KDRI>0 PTHUEEBH L2EBRBKDQEBBQ JLOB QE>K QEB TFAQE
QEB IBKDQE >KA TFAQE

,C@IH=CB

$FKA
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1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA [>7BI FQ[TFQE QEB DFSBK

FKCLOJ>QFLK

1QBM #89BH=T&>Q VLR >OB ILLHFKD CLO QEB IBKDQE >KA TFAQE LC QEB MLLI
1QBM'5A9 ELLPB > S>0F>?IB QL OBMOBPBKQ FQ BV = width

2EB IBKDQE FP  CBBQ JLOB QE>K QEB TFAQE W + 15 = length

1QBM- F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI> >KA PR?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

1QBM <97?

2EB IBKDQE LC QEB MLLIFP  CBBQ >KA QEB TFAQE
FP CBBQ

207 '2

2EB MBOFJBQBO LC > OB@Q>KDRI>0 PTXIIREBNYLLEBRBKDIEEBQ JLOB QE>K QEB TFAQE $FKA
QEB IBKDQE >KA TFAQE

1ELT >KPTBO
CQ CQ

1QBM BGKOFQEB NRBPQFLK

2EB CLOJRI> CLO QEB >0B> LC >A0F-WDEEEOBFP QEB ?>PB>KAQEB EBFDEQ

2L CFKA QEB >0B> LC QEB QOF>KDIB VLR KBBA QL HKLT FQP ?>PB >KA EBFDEQ
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$FKA QEB >0B> LC > QOF>KDIB TELFE @HERKA TELPB EBFEQHEP
,C@IH=CB

10BM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA I>?BI FQ TFQE QEB DFSBK

FKCLOJ>QFLK
1QBM #89BH=T&>Q VLR >0OB ILLHFKD CLO QEB >0B> LC QEB QOF>KDIB
1QBM'5A9 ELLPB > S>OF>?IB QL OBMOBPBKQ FQ IBQ >OB>LC QEB QOF>KDIB

1QBM- F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB

1QBM ,C@JDEB BNR>QFLK

1QBM <977

1QBM BGKOFQEB NRBPQFLK 2EB >OB>FP PNR>OB FK@EBP

2072

$FKA QEB >0B> LC > QOF>KDIESTHQBEBPEKA EBFREEBP

1ELT >KPTBO
PN FK
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2EB MBOFJBQBO LC > QOF>KDR2AMBBQABRE-BKDQEP LC QTL4PEBBO RBBBQ &LT ILKD FP
QEB QEFOA PFAB

,C@IH=CB

10BM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA I>?BI FQ TFQE QEB DFSBK

FKCLOJ>QFLK
1QBM #89BH=T&>Q VLR >0OB ILLHFKD CLO IBKDQE LC QEB QEFOA PFAB LC b QOF>KDIB
1QBM'5A9 ELLPB > S>OF>?IB QL OBMOBPBKQ FQ *BQ QEB QEFOA PFAB

1QBM- F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK

1QBM ,C@J®DEB BNR>QFLK

1QBM <9772

1QBM BGKOFQEB NRBPQFLK 2EB QEFOA PFABBBU ILKD

2072

2EB MBOFJBQBO LC > QOF>KDR2ACCBBQABRE-BKDQEP LC QTLIRFABBEQ-SENCBBQ &LT ILKD
QEB QEFOA PFAB

1ELT >KPTBO
cQ

Tt
U
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2EB >0B> LC > QOF>KDRI>0 @ERCGH PNREABIJE)OBP 2EB ?>PB LC QEBSIFBROBFESE>Q FR
QEB TFKAPTEBFDEQ

,C@IH=CB

1QBM +958 QEB MOL?IBJ "O>T QEB CFDROB >KA [>7BI FQ TFQE QEB DFSBK

FKCLOJ>QFLK
1QBM #89BH=T&>Q VLR >0OB ILLHFKD CLO EBFDEQ LC > QOF>KDIB
1QBM'5A9 ELLPB > S>OF>?IB QL OBMOBPBKQ FQ *B(G QEB EBFDEQ

1QBM- F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK

1QBM ,C@J®DEB BNR>QFLK

1QBM <9772

2EB EBFDEQ LC QEB QOF>KDIB FP
JBQOBP

2072

2EB >0OB> LC > QOF>KDRI>0O M-rRRRKOBFK@EBP 2EBR 8FHrEIHBP 5E>Q FP QEB EBFDEQ

1ELT >KPTBO
FK

10BM BGKI9FQEB NRBPQFLK
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-@ 65+-7::

] -CHF5BG@5H9 5 G9BH9B79 HC 5B 9EISH=CB

*L@>QB QEB fBNR>IPg TLOAPISDB QL >K BNR>| PFDK
20>KPI>QB QEB TLOAP QL QEB IBCQ LC QEB fBNR>IPg TLOA P FKQL >K >IDB?
20>KPI>QB QEB TLOAP QL QEB OFDEQ LC QEB fBNR>IPg TLOA P FKQL >K >ID
BUMOBPPFLK
] -CGC@J9 5B 5DD@=75H=CB

0B>A QEB MOL?IBJ +>HB PROB >Il QEB TLOAP >KA FAB>P >OB RKABOPQLLA
'ABKQFCV TE>Q TB >OB ILLHFKD CLO
>JB TE>Q TB >OB ILLHFKDELLEB > S>0OF>?IB QL OBMOBPBKQ QE>Q NR>KQFQ

20>KPI>QB FKQL >K BNR>QFLK 'Q J>V ?B EBIMCRI QL OBPQ>QB QEB MOL?IB.
TFQE QEB FIMLOQ>KQ FKCLOJ>QFLK

1LISB QEB BNR>QFLK RPFKD DLLA >IDB?0> QB@EKFNRBP
IEB@H QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
KPTBO QEB NRBPQFLK TFQE > @LIJMIBQB PBKQBK@B

? -9+1:-"

'K QEB CLIILTFKD BUBO@FPBP QO>KPI>QB QL >K BNR>QFLK >KA QEBK PLISB FQ

,FKB JLOB QE=»IP BNR>I QL FP QEB MOLAR@QULeKA

2BK IBPP QE>K J-EH 2EB NRLQFBHQKB—6 FP

2EB PRJ LC V >kA0 FP 2EOBB QBKQEPR.C

2EB ABBOBK @B kg;,% FF% 2EB PRJ LC QTL CFCQEHPAHKEB E>IC

2EB PRJ LE4N SKAS1, EP—82 2EB ABBOBK @82 LKB BFDEQE FP QEOBB CLROQEP

'K QEB CLIILTFKD BUBO@FPBP QO>KPI>QB FKQL >K BNR>QFLK >KA PLISB

SOFI OLAB EBO ?FHB > QLQ>I LC JFIBP COLJELJB QL QEB IF?0>0V >KA QEBK QL Q
AFPQ>K@B CEMIELRPB QL QEB IF?0>0V FP JFIBP 5E>Q FP QEB AFPQ>K@B COLJ G
QEB ?B>@E

#S>P A>RDEQBO FP  VB>OP VLRKDBO QE>R EBOFRK BSOP LIA &LT LIA FP EBO
A>RDEQBO

$LO > C>JFIV ?FOQEA>VIBIBR@R?LRDEQ > QROHBY QE>Q TBFDEBA MLRKAP IBPP QE
PEB ?LRDEQ CLO 2E>KHPDFSFKD 2EB ?FOQEA>V QROHBV TBIREEAFINIFESAP &LT
2E>KHPDFSFKD QROHBY TBFDE
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OGRRiIQBJMBO>QROB T>P ABDOBBP EFDEBO QEFP JLOKFKD QE>K FQ E>A ?BBK >
QBJMBO>QROB QEFP JLOKFKD T>P  ABDOBBP 5E>Q T>P EFP QBJMBO>QROB I>PQ

OLKIP M>V@EB@H QEFP TBBH T>P IBPP QE>K EFP M>V@EB@H I>PQ TBBH &FP M:
TBBH T>P &LT JR@E T>P OLKP M>V@EB@H I>PQ TBBH
'K QEB CLIILTFKD BUBO@FPBP PLISB B>@E KRJ?BO TLOA MOL?IBJ

2EB PRJ LC > KRJ?BO >KA BFDEQ FP  $FKA QEB KRJ?BO

2EB ABBOBK@B LC QTF@B > KRJ?BO >KA PBSBK FP  $FKA QEB KRJ?BO
2EOBB QFJBP QEB PRJ LC > KRJ?BO >KA KFKB FP  $FKA QEB KRJ?BO

-KB KRJ?BO FP PFU JLOB QE>K QEBEQPBOFP $FKA QEB KRJ?BOP

2EB PRJ LC QTL KRJ?BORFPKB KRJ?BO FP KFKB JLOB QE>K QERA.QEBBRJ?BOP

-KB KRJ?BO FP IBPP QE>K >KL QEBBO PRJ FP FK@OB>PBA ?V PBSBK QEB OBPRIQ FI
QEB KRJ?BOP

-KB KRJ?BO FP LKB JLOB QE>K QTF@BBROFTEBFR $FKA QEB KRJ?BOP
'K QEB CLIILTFKD BUBO@FPBP CFKA QEB > MBOFJBQBO >KA ? >0OB> LC B>@E OB@Q>KDIB

2EB IBKDQE LC > OB@®5KBBJFPKA QEB TEAQBES
OB@Q>KDRI>O OL1.CBBQ TFABLEBBQ ILKD

'K QEB CLIILTFKD BUBO@FPBP PLISB

$FKA QEB IBKDQE LC > OB@Q>KDIB TPQERBEBERBRRATAIEDEBP
$FKA QEB TFAQE LC > OB@Q>KDIB TEQBUEBFIBQEBKDIED)OBP
2EB >0OB> LC > OB@QHKIMBIRPOB JBQOBP 2EB IBKDRETEP 5E>Q FP QEB TFAQE

2EB IBKDQE LC > OB@QF@EBP JLOB QE>K QEB TFAQE 2EBiK BREJBEB GFHA
QEB IBKDQE >KA QEB TFAQE

2EB MBOFJBQBO LC > OB@QBKIDBIEREB TFAQE LC QEB OB@BQOERBIFP QE>K QEB
IBKDQE $FKA QEB IBKDQE >KA QEB TFAQE LC QEB OB@Q>KDIB

2EB TFAQE LC QEB OB@QJPEBEBP IBPP QE>K QEB IBKDQE 2EB MBOFJBQBO LC > OB
52.6 JBQOBP $FKA QEB AFJBKPFLKP LC QEB OB@Q>KDIB

2EB MBOFJBQBO LC > OB@QEHEBB FEB IBKDQE LC QEB OB@Q>KDIB FP QTF@B QEB
QEB IBKDQE >KA TFAQE LC QEB OB@Q>KDIB

2EB IBKDQE LC > OB@QIBQIBBPIBPP QE>K QTF@B QEB TFAQE ZFEBIBOBBBQBO FP
$FKA QEB IBKDQE >KA TFAQE

2EB TFAQE LC > OB@Q>KDRI>QIFK@EBP 2EB >GB% FRR>0B FK@EBP 5E>Q FP QEB
IBKDQE

2EB >OB> LC > OB@Q>KDRISQMNRTFB JBQOBP 2EB IBKDREFBP 5E>Q FP QEB
TFAQE
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2EB MBOFJBQBO LC > OB@Q>KDRI16(@BERBQQERBREIQEBBQ JLOB QE>K QEB
TFAQE $FKA QEB IBKDQE >KA QEB TFAQE

2EB TFAQE LC > OB@Q>KDRI>QTFK&EBPIBPP QE>K QEB EBFDEQ 2EB MBOFJBQBO
ALLOT>V EP4 FK@EBP $FKA QEB IBKDQE >KA QEB TFAQE

'K QEB CLIILTFKD BUBO@FPBP PLISB RPFKD QEB MOLMBOQFBP LC QOF>KDIBP

5:>-0:

QOF>KDRI>O CI>D E>P326PBQLEKA EBFDEXXEBQ 5E>Q FP FQP >0OB>
5E>Q FP QEB ?>PB LC > QOF>KDIB TEDF PKROBB ER@EBP >KA EBFEEEBE

2EB MBOFJBQBO LC > QOF>KDRI>0 OBG B&IiK EBLIBKIPQEP LC QTLIPFABP >0OB
V>OAP >KAV>OAP &LT ILKD FP QEB QEFOA PFAB

2EB MBOFJBQBO LC > Q¥ SEBIB FRB PFAB LC QEB QGEHKDIBIFBO QE>K QEB PB@LK
PFAB 2EB QEFOAPEBRBGMLKDBO QE>K QEB PB@LKA PFAB $FKA QEB IBKDQE LC B>@

T4+ 9 =521 =43 —2.-3
m—10= —-14;m = —4 > CQ
y+ (—30) = 40;y = 70 ? PN CQ
a-}=1 - o
—4n + 5n = —82; —82 ? PN CQ
K K FK@EBP

b — 18;b = —108 JBQOBP

J

u Uu

9 1 1 FK FK
stf=2/=1% 309
—5=%q=1% 303
11 JFIBP cQ CQ
7 VB>OP LIA J 3
91 MLRKAP FK
100.5 ABDOBBP J
$121.19 CQ CQ

FK FK

PN CQ

FK

CcQ

—18, =27 cRQ CQ CQ
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 1LISB > CLOJRI>CLO > PMB@FCF@ S>0OF>?IB
] 3PBCLOJRI>P QL PLISB >MMIF@>QFLKP

"63=) 694<3) .69 "7-+1C+ 9B1)*3-

'K QEB I>PQ PB@QFLK TB E>SB TLOHBA TFQE PLJB DBLIBQOV CLOJRI>P TEBK PLISFKD MOL?
> J>QEBJ>QF@>| ABP@OFMQFLK LC QEB OBI>QFLKPEFM ?BQTBBK S>OF>?IBP $LOJRI>P >OB
P@FBK@BP PR@E >P @EBBFRFOYKA ?FKIIBAF@FKB QEBV >0OB RPBA CLO @>I@RI>QFLKP C|
AFPMBKPFKD JBAF@FKB LO ABQBOJFKFKD ?LAV J>PP FKABU 1MOB>APEBBQ MOLDO>JP OBI
@>I@RI>QFLKP 'Q FP FIMLOQ>KQ QL ?B C>JFIF>0 TFQE CLOJRI>P >KA ?B >?IB QL J>KFMRI>Q

2L PLISB > CLOJRI> CLO > PMB@FCF@ S>OF>?IB JB>KP QL FPLI>QB QE>Q S>OF>?IB LK LKB PF
TFQE > @LROFBKQ LC I LQEBO S>OF>?IBP >KA @LKPQ>KQP >OB LK QEB LQHEBPBEFAB LC Q
ELT QL PLISB > CLOJRI> CLO > PMB@FCF@ S>OF>?IB TB TFIl PQ>0Q TFQE QEB AFPQ>K@B O

1LISB QEB CLOdRt> 1t CL®
> TEBKd = 520 >KA" = 65
? FK DBKBO>|

,C@IH=CB
5 B TFII TOFQB QEB PLIRQFLKP PFAB ?V PFAB QL ABJLKPQO>QB QE>Q PLISFKD > CLOJRI> FK DBKBO>
>P TEBK TB E>SB KRJ?BOP QL PR?PQFQRQB
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> TEBKI = H20 >kAar = 65 ? FK DBKBO>I

5 OFQB QEB CLOJRI= 1t 5 OFQB QEB CLOJRI> d=rt
1R?PQFQRQB | 520 = 65t

" 0 __ 65t " d _ rt
FSFAB QL FPI>QEY = 5 FSFAB QL FPEI>QB ¢ _z
1FIMIFCV 8 =1 1FIMIFCV % =1

5 B P>V QEB CLGJRI% FP PLISBALCLO

2072

1LISB QEB CLOdRt> 1t CL®

> TEBKJ = 180 and ¢t = 4 ? FK DBKBO>|
1ELT >KPTBO

>r =457 1r = ‘71

1LISB QEB CLOJRI= 3bh CLO
> TEBKA = 90 >KA = 15 ? FK DBKBO>|
,C@IH=CB
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> TEBKA = 90>k = 15 ? FK DBKBO>|
5 OFQB QEB CLOJRI> Eca:IEDOFJ%IIiQEB
1R?PQFQRQB

11IB>O QEB CO>@QFLKP g%i%b %I?:?_KP
1FIMIFCV P —
1LISB ClUD EBET

5 B @>K KLT CFKA QEB EBFDEQ LC > QOF>KDIB FC TB HKLT QEB >OB> >KA QEB '.bF?%‘l 2V RPFKD QEB (

2072

3PB QEB CLOJMRI= %bh QL PLISB @LO

> TEBKA = 170 >KAb = 17 ? FK DBKBO>I

1ELT >KPTBO
>h=20? h=24

2EB CLOJRI>= Prt FP RPBA QL @>I@RI>QB PFIMIBLEXSBIOBR@FAUSBPQBA >Q Ct@B
VB>0P

1LISB QEB CLOJR> Prt QL CFKA QEB MOFK@FM>|
> TEBKI = $5,600 r = 4% t = 7 years ? FK DBKBO>I
,C@IH=CB
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> 1 =$5,600 r = 4% t = Tyears 2 FK DBKBO>!

5 OFQB QEB CLOJRI> 5 OFQB QEB CLOJRI>
1R?PQFQRQB

1FIMIFCV 1FIMIFCV

"FSFAB QL FPE&QB "FSFAB QL FPR&QB
1FIMIFCV 1FIMIFCV

2EB MOFK@FM>| FP

2072

3PB QEB CLOJR#> Prt QL CFKA QEB MOEK@FM>|
> TEBKI = $2,160 r = 6% t = 3 years ? FK DBKBO>I
1ELT >KPTBO

> ? p=1
rt

*>QBO FK QEFP @I>PP >KA FK CRQROB >IDB?0> @I>PPBP VLRIll BK@LRKQBO BNR>QFLKP Q

RPR>IIE>KAF 7LR JFDEQ ?B DFSBK >K BNR>QFLK QE>@ HRAERRALL PLISBE-QCCER@B
SBOP> 'K QEB CLIILTFKD BU>JMIB TBIiOB DFSBK >K BNE>RFEKKIQQE PEQEPFAB >KA TBiIll
PLISB FQELO

1LISB QEB CLOJRI> 2y = 18 CL®
> TEBKr = 4 ? FK DBKBO>I
,C@IH=CB
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> TEBK: = 4 ? FK DBKBO>
1R?PQFQRQB

1R?QO>@Q QL FPLI>QB 1R?Q0>@Q QL FPLI>QB
QEB QEB

y QBOJ Y QBOJ

"FSFAB "FSFAB

1FIMIFCV 1FIMIFCV

207 '2

1LISB QEB CLO3RI> 4y = 10 CL®
> TEBKr = 1! 2 FK DBKBO>I

1ELT >KPTBO ‘
>y =17y =108

,LT TB TFIl PLISB > CLOJRI> FK DBKBO>I TFQELRQ RPFKD KRJ?BOP >P > DRFAB

1LISB QEB CLOJRE= a + b+ cCL@
,C@IH=CB

5 B TFIl FPLIXRQEK LKB PFAB LC QEB BNR>QFLK

LQED >KAc >0B >AABAQRL TB PR?Q0O>@Q QEBJ COLJ ?LQE PFABP LC QEB
BNR>QFLK

1FIMIFCV
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207 '2

1LISB QEB CLOJRE= ¢ + b + ¢ CLD

1ELT >KPTBO
b=P—a-—c

#6 +.%#

1LISB QEB CLOGRI>- by = 13 CL®
,C@IH=CB

1R?QO#@TOLJ ?LQE PFABP QL FPLI>QB QEB QBOJ TFQE

1FIMIFCV

"ESFAB ?V QL J>HB QEBFRBEKQ

1FIMIFCV

2EB CO>@QFLK FP PFJRIECKBA G AHSFAB T ?V

2072

1LISB QEB CLO4RI>- 7y = 9 CL®

1ELT >KPTBO
_ 9—4x
Y= —=

%BLIBQOF@ CLOJRI>P LCQBK KBBA QL ?B PLISBA CLO >KLQEBO S3OF>218-XBLEP2EB CLOJRI>

RPBA QL CFK3L(EHLC > OFDEQ @FO@RI>0 @LKB TEBK DFSBK QEB O>AFRP LC QEB ?>PB >K/
KBUQ BU>JMIB TB TFIl PLISB QEFP CLOJRI> CLO QEB EBFDEQ
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1LISB QEB CLOJRI= $7r*h CLO

5 OFQB QEB CLOJRI>

0BJLSB QEB CO>@QFLK LK QEB OFDEQ

1FIMIFCV

"FSFAB ?LQE PFABPZV

5 B @LRIA KLT RPB QEFP CLOJRI> QL CFKA QEB EBFDEQ LC > OFDEQ @FO@RI>0 @LKB TEBK TB HKLT
O>AFRP LC QEB ?>PB ?V RPFKDREB £LOJRI>

2072

3PB QEB CLOMRI= 1bh QL PLISB CLO

1ELT >KPTBO
p=24

h

'K QEB P@FBK@BP TB LCQBK KBBRIMB@EGRIDB $>EOBKEBFQ QL !BIPFRP LO SF@B SBOP> 'C
QO>SBI FK > CLOBFDKVER BKQTMQ QL @E>KDB QEB !BIPFRP QBIJMBO>QROB QL QEB JLOB C:
$>EOBKEBFQ QBJMBO>QROB

1LISB QEB CLORI= 2 (F — 32) CLO
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5 OFQB QEB CLOJRI>

0BJLSB QEB CO>@QFLK LK QEB OFDEQ

1FIMIFCV

AA QL ?LQE PFABP

5 B @>K KLT RPB QEB CEOIREC + 32 QL CFKA QEB $>EOBKEBFQ QBIMBO>QROB TEBK TB HKLT QEB
QBJMBO>QROB

207 '2

1LISB QEB CLOJRE= 2C' + 32 CcLO

1ELT >KPTBO
C=3(F-32)

$:-  694<3): ;6 "63=- 7731+);165:

-KB CLOJRI> VLR TFII RPB LCQBK FK >IDB?0> >KA FK BSBOVA>V IFCB FP QEB CLOJRI> CLO AFI
>K L?GB@Q JLSFKD >Q > @LKPQ>KQ O>QB 0>QB FP >K BNRFS>IBKQ TLOA CLO fPMBBA g 2EB
>|OB>AV C>JFIF>0 QL VLR "L VLR HKLT TE>Q AFPQ>K@B VLR QO>SBI FC VLR AOFSB >Q > PQE
MBO ELRO CLO ELROP 2EFP JFDEQ E>MMBK FOR/IGRIRFPBI@CK@O0! TEFIB AOFSFKD LK QE|
EFDET>VC VLR P>FA  JFIBP VLR >IOB>AV HKLT ELT QL RPB QEFP CLOJRI>

"FPQ>K@B 0>QB FJBA 2

$LO >K L?GB@Q JLSFKD >Q > RKFCLOJ @LKPQ>KQ O>QB QEB AFPQ>K@B QO>SBIBA QER BI>MPBA (
OBI>QBA ?V QEB CLOJRI>

d=rt where d = distance
r = rate
t = time

5 B TFIl RPB QEB 1Q0>QBDV CLO 1LISFKD MMIF@>QFLKP QE>Q TB RBEBIBLRFBO FK QEFP @
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MOL?IBJ OBNRFOBP > CLOJRI> TB @E>KDB 1QBM 'K MI>@B LC TOFQFKD > PBKQBK@B TB T
CLOJRI> B TOFQB QEB OBSFPBA PQBMP EBOB CLO OBCBOBK@B

&-52 - 1LISB >K >MMIF@>QFLK TFQE > CLOJRI>

+958 QEB MOL?IBJ +>HB PROB >Il QEB TLOAP >KA FAB>P >OB RKABOPQLLA
#89BH=T&>Q TB >OB ILLHFKD CLO
'5A9 TE>Q TB >OB ILLHFKIEKIRB > S>OF>?IB QL OBMOBPBKQ QE>Q NR>KQFQV

- F5BG@SHDL >K BNR>QBPIEQB QEB >MMOLMOF>QB CLOJRI> CLO QEB PFQR>QFLK 1R?PQFC
FKCLOJ>QFLK

,C@JQEB BNR>QFLK RPFKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGKIFQEB NRBPQFLK TFQE > @LIMIBQB PBKQBK@B

7LR J>V T>KQ QL @OB>QB > JFKF @E>0Q QL PRJJ>OFWB QEB FKCLOJ>QFLK FK QEB MOL?IB.
CFOPQ BU>JMIB

A>J OFABP EFP ?FHB >Q > RKFCLOJ O>QB LC JFIBE FIBWDELBE>CLAFPQ>K@B E>P EB QO>5BIBA
,C@IH=CB
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,HOD +958QEB MOL?IBJ

,HOD #89BH=M¥>Q VLR >

D
ILLHFKD CLO RFPQ>K@B QO>SBIBA

HOD '5A9 IELLPB >
S>OF>7IB QL OBMOBPBK(Q BGE AFPQ>K@B

,HOD -F5BG@5HDFQB QEB — it
>MMOLMOF>QB CLOJRI> T

1R?PQFQRQB FK QEBDF$BK__ 16 o1
FKCLOJ>QFLK &= 12 33

,HOD ,C@JQEB BNR>QFLKI = 42 JFIBP

,HOD <977

"LBP JFIBP J>HB PBKPB

(>J>1 OFABP

HOD  BGKOF H<9 EI9GH=
TFQE > @LIMIBQB PBKQB

207 '2

*FKAP>V AOLS@%E)ROP >Q JFIBP MBZEILIRR@E AFPQ>K@B AFA PEB QO>SBI

1ELT >KPTBO
JFIBP

ﬁ%}gl OLAB JFIBP
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0BV FP MI>KKFKD QL AOFSB COLJ EFP ELRPB FK 1>PH>QLLK QL SFPRAEWBDCAZRDIESB ER 5
JFIBP 'C EB @>K AOFSB >Q > PQB>AV O>QB LC EINFIBFKMEEREORTFII QEB QOFM Q>HB

,C@IH=CB

,HOD +958QEB MOL?IBJ

,HOD  #B89BH=TH>Q VLR >OB ILLHFKD CLO &LT J>KV ELROP QFJB
HOD '5A9
IELLPB > S>0OF>?IB QL OBMOBPBKQ FQ *BQA QFJB

1 8:? 8 5A 5<B?@

,HOD -F5BG@5H9 J—
5 OFQB QEB >MMOLMOF>QB CLOJRI> -
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK 520 = 652
,HOD ,C@JQEB BNR>QFLK t=28

d = rt
JHOD <972 1R?PQFQRQB QEB KRJ?BOP FKQL )
QEB CLOJRI> >KA J>HB PROB QEB OBPRIQ FP > 520 = 65-8
QORB PQ>QBJBKQ 500 — 590

TFIl Q>HB ELROP

HOD BGK9FQEB NRBPQFLK TFQE > @LIJMIBQB FPBQQBT@B 0BVi

207 '2

*BB T>KQP QL AOFSB COLJ )>JILLMP QL iPFRVBEIQIEKY F& >KWEPQ>K@B LC HJ 'C EB AOF$BP >Q >
PQB>AV O>QBLC HJE ELT J>KV ELROP TFIl QEB QOFM Q>HB

1ELT >KPTBO
ELROP

5EBK TB PLISB DBLJBQOV >MMIF@>QFLKP TB >A>MQ LRO MOLRPBRRIUSBKDLBQG>QBDV
DBLIBQOV CLOJRI>P >KA AO>T > CFDROB >KA I1>?Bl FQ TFQE DFSBK FKCLOJ>QFLK
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2EB KBUQ BU>JMIB FKSLISBBJIEBQOF>KDIB 2EB >OB> LC > QOF>KDIB FP LKB E>IC QEB ?>PB
EBFDE@B®@>K TOFQB QEFPL#?, TEBOB IBKDQE LC QEB ?>PB ERRDEQ

2EB >OB> LC > QOF>KDRI>O M>FKQFKD FP PNR>OB FK@EBP 2EB ?>PB FP FK@EBP 5E>Q FP QEB |
,C@IH=CB
,HOD +958QEB MOL?IBJ
,HOD #89BH=TE>Q VLR >OB ILLHFKD CLO EBFDEQ LC > QOF>KDIB
,HOD '5A9
IELLPB > S>OF>?IB QL OBMOBPBKQ FQ *BQh — QEB EBFDEQ
"O>T QEB CFDROB >KA I>?Bl FQ TFQE QEB DFSBK FKCLOJ>QBtK PN FK
,HOD -F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI> A = 1bh
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK 126 = % <18 - h
,HOD ,C@JQEB BNR>QFLK 126 = 9h
"FSFAB ?LQE PFABP ?V 14 =nh
JHOD <972
A = %bh
[
126 = 5-18-14
126 = 126
,HOD BGK9FQEB NRBPQFLK 2EB EBFDEQ LC QEB QOF>KDIB FP FK@HBP
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207 '2

2EB >OB> LC > QOF>KDRI>O @ERO@E TFKALT FP PNR>0OB JBQOBP 2EB ?>PB LC QEB TFKALT FP  JE
TFKALTP EBFDEQ

1ELT >KPTBO
2EB TFKALPIEBFDEQ FP JBQOBP

2EB KBUQ BU>JMIB FP >MBQRIBEBS QOF>KDIB 1FK@B QEB MBOFJBQBO FP GRPQ QEB AFP(
QEB QOF>KDIB TB CFKA QEB PRJ LC QEB IBKDQEPR @SR QEQBEIEERBR 5 + c,
TEBOB / >KA0>OB QEB IBKDQEP LC QEB PFABP

-KB PFAB LC > QOF>KDIB FP QEOBB FK@EBP JLOB QE>K QEB CFOPQ PFAB 2EB QEFOA PFAB FP QTL F
CFOPQ 2EB MBOFJBQBO FP FK@EBP $FKA QEB IBKDQE LC QEB QEOBB PFABP LC QEB QDF>KDIB

,C@IH=CB
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,HOD +958QEB MOL?IBJ

,HOD #89BH=MH>Q TB >OB ILLHFKD CLGREB IBKDQEP LC QEB QEOBB PFABP LC > QOF>KDIB

,HOD '5A9 [ELLPB > S>0F>?IB QL

Letxz = length of 15 side.
r+3 = length of 2" side
2¢+2 = length of 3" side

OBMOBPBKQ QEB IBKDQE LC QEB CFQPQ PFAB

HID -F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI>

1R?PQFQRQB FK QEB DFSBK FKCLOJ>

QFLK

H9D ,C@JQEB BNR>QFLK

,HOD <977

29~ 64+9+14
29 — 29

,HOD BGKO9FQEB NRBPQFLK

2EB IBKDQEP LC QEB PFABP LC QEB QOF>KDIB
>0B >KA FK@EBP
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-KB PFAB LC > QOF>KDIB FP PBSBK FK@EBP JLOB QE>K QEB CFOPQ PFAB 2EB QEFOA PFAB FP CLRO
QFJBP QEB CFOPQ 2EB MBOFJBQBO FP FK@EBP $FKA QEB IBKDQE LC QEB QEOBB PFABP LC QEB

1ELT >KPTBO
2EB IBKDQEP LC QEB PFABP LC QEB QOKRAKHR@EBP

2EB MBOFJBQBO LC > OB@Q>KDRI>0 PL@@BO CFBIAFP CBBQ 2EB IBKDQE FP CBBQ JL.OB QE>K (
IBKDQE >KA TFAQE

,C@IH=CB
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,HOD +958QEB MOL?IBJ

,HOD #89BH=MHA>Q TB >OB ILLHFKD (

CQEB IBKDQE >KA TFAQE LC QEB PL@@BO CFBIA

HOD '5A9 IELLPB > S>OF>?IB QL
OBMOBPBKQ FQ

DFSBK FKCLOJ>QFLK

*BQ@ TFAQE
w + 40 = IBKDQE

2EB IBKDQE FP  CBBQ JLOB QE>K QEB TFAQE
"O>T QEB CFDROB >KA I>?BI FQ TFQE QEB

HOD -F5BG@5H9
5 OFQB QEB >MMOLMOF>QB CLOJRI

PR?PQFQRQB

> >KA

H9D ,C@JQEB BNR>QFLK

JHOD <9772
P = 2L+2W
?
360 = 2(110) + 2 (70)
360 = 360

,HOD BGKO9FQEB NRBPQFLK

2EB IBKDQE LC QEB PL@ @BGEEBIA FP
>KA QEB TFAQE FP  CBBQ
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2EB MBOFJBQBO LC > OB@Q>KDRI>O PTFJJFKD MLLIFP CBBQ 2EB IBKDQE FP CBBQ JLOB QE>K Q
IBKDQE >KA TFAQE

1ELT >KPTBO
2EB IBKDQE LC QEB PTFJJFKD MLLIFP CBBQ >KA QEB TFAQE FP CBBQ

Key Concepts

] -CGC@J95 :CFAI@5 :CF 5 GD97=:=7B5FKB@OBQ QE>Q S>OF>?IB ?V FQPBIC TFQE >
@LBE@FBKQ LC LK LKB PFAB LC QEB BNR>QFLK >KA >II LQEBO S>OF>?IBP >KA @LK
PFAB

] -C,C@J95B DD@=75H=CB K=H<5 :CFAI@5

+958 QEB MOL?IBJ +>HB PROB >Il QEB TLOAP >KA FAB>P >0B RKABOPQLLA
#89BH=T&>Q TB >0B ILLHFKD CLO
'5A9 TE>Q TB >OB ILLHFKIEQIRB > S>0F>?IB QL OBMOBPBKQ QE>Q NR>KQFG

- F5BG@BHDL >K BNR>QBEQB QEB >MMOLMOF>QB CLOJRI> CLO QEB PFQR>
1R?PQFQRQB FK QEB DFSBK FKCLOJ>QFLK

,C@JOEB BNR>QFLK RPFKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGKIFQEB NRBPQFLK TFQE > @LIMIBQB PBKQBK@B

] =GH5B79 +5H9 5B8A9

$LO >K L?GB@Q JLSFKD >Q > RKFCLOJ @LKPQ>KQ O>QB QEB AFPQ>K@B QO>SBIB/
QEB 0>QB >0B OBI>QBA ?V QEB GLTEBRDB AFPQ>K@B>QR QFJB

? -9+1:-"

'K QEB CLIILTFKD BUBO@FPBP RPB/@ER CLOJRI>

1LISB CltO 1LISB ClzO
> TEBKd = 240 and r = 60 > TEBKd = 420 andt =6
? FK DBKBO>I ? FK DBKBO>I

'K QEB CLIILTFKD BUBO@FPBP PLISB QEB CLOJRI>

1LISB QEB CLOJRI= %bh CLO ? FKDBKBO>|
> TEBKA = 176 and b = 22 1LISBQEB CLOJRI>'.0Q CLO QEB MOFK@FM>| . CLO



%8523787/+;
> ] =$5,480r = 4%t = 7 years
? FK DBKBO>|
1LISB CLO QEB QFJB Q CLO

> [ =$2,376
r=4.4%

? FK DBKBO>I

1LISB QEB CLO2RI>}- 3y = 12CLOV
> TEBKr = 3
? FK DBKBO>I

1LISB QEB CLOJRI>— y = 7 CLOV

>+=387<+7. 7/:>+53=3/<

P = $9,000

1LISB QEB CLO3REx +y = —6CLOV
1LISB QEB CLOdRI> yy = —4 CLOV
1LISB QEB CLOJRI= 2, + 2W CLA@.
1LISB QEB CLOGRI= 7d cLd

1LISB QEB CLOJRI= LW H CL@.

1LISB QEB CLOMRI= %dldz CL@;.
1LISB QEB CLOMRE= 3dd2 CL@S.
1LISB QEB CLOJRE= %h (b1 + b9) CLOY.
1LISB QEB CLOJRIE= %h (b1 + b2) CL®.

> TEBKL = —2
? FK DBKBO>I
1LISBI80 = a + b + cCL@

1LISB QEB CLOIRI= 54t + $at? cLO
1LISB QEB CLOJRE= 48t + %at2 CLO

'K QEB CLIILTFKD BUBO@FPBP PLISB RPFKD > DBLJBQOV CLOJRI>

QOF>KDRI>O CI>D E>P >0B> PNR>OB CBBQ >KA EBFDEQ CLLQ 5E>Q FP FQP 2>
5E>Q FP QEB ?>PB LC QOF>KDRI>O TFKALT TFQE >0OB> PNR>0B FK@EBP >KA EBFD

2EB TFAQE LC > OB@Q>KDIB FP PBSBK JBQOBP IBPP QE>K QEB IBKDQE 2EB MBOFJB
$FKA QEB IBKDQE >KA TFAQE

2EB TFAQE LC QEB OB@Q>KDIB FP  JBQOBP IBPP QE>K QEB IBKDQE 2EB MBOFJBQE
JBQOBP $FKA QEB AFJBKPFLKP LC QEB OB@Q>KDIB

2EB MBOFJBQBO LC > OB@Q>KDIB LC CBBQ 2EB IBKDQE LC QEB OB@Q>KDIB FP Q
QEB IBKDQE >KA TFAQE LC QEB OB@Q>KDIB

2EB IBKDQE LC QEB OB@Q>KDIB FP QEOBB JBQOBP IBPP QE>K QTF@B QEB TFAQE 2
OB@Q>KDIB FP JBQOBP $FKA QEB AFJBKPFLKP LC QEB OB@Q>KDIB

2EB MBOFJBQBO LC > QOF>KDIB FP CBBQ -KB PFAB LC QEB QOF>KDIB FP LKB CLLQ
PB@LKA PFAB 2EB QEFOA PFAB FP QTL CBBQ ILKDBO QE>K QEB PB@LKA PFAB $FKA
PFAB

-KB PFAB LC > QOF>KDIB FP QTF@B QEB PJ>IIBPQ PFAB 2EB QEFOA PFAB FP CFSB CI
PELOQBPQ PFAB 2EB MBOFJBQBO FP CBBQ $FKA QEB IBKDQEP LC >Il QEOBB PFAB

2EB MBOFJBQBO LC > OB@Q>KDRI>O CFBIAFP V>OAP 2EB IBKDQE FP V>OAP JLO
$FKA QEB IBKDQE >KA TFAQE LC QEB CFBIA

OB@Q>KDRI>0 M>OHFKD ILQ E>P MBOFJBQBO CBBQ 2EB IBKDQE FP CFSB CBBQ.
TFAQE $FKA QEB IBKDQE >KA TFAQE LC QEB M>OHFKD ILQ

'K QEB CLIILTFKD BUBO@FPBP PLISB

1L@LOOL AOLS]% ELROP >Q JFIBP MBRETIRB@E AFPQ>K@B AFA PEB QO>SBI
$O>K@FB OLAB EBOZ?%'—EIBRC).IP»Q JFIBP MB&RELRSO AFA PEB OFAB
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+>00Q> FP Q>HFKD QEB ?RP COLJ ??LQPCLOA QL |O>K?0OLLH 2EB AFPQ>K@B FP  H.
QO>SBIP >Q > PQB>AV O>QB LC JRBHF MBO EERQEB ?RP OFAB 7B

&>11B T>KQP QL OFAB EFP ?FHB COLJ %LIABK ! ZEBARPQ>K@B FP HJ 'CEB
OFABP >Q > PQB>AV O>QB LC HJE ELT J>KV ELROP TFIl QEB QOFM Q>HB

IBG>KAO> FP AOFSFKD QL .OBK@BJI6HY 'C PEB T>KQP QL ?B QEBOB FK ELROP >(
TE>Q O>QB ALBP PEB KBBA QL AOFSB

.EFIFM DLQ > OFAB TFQE > COFBKA COLJ '>ID>0V QL )BILTK> > AFPQ>K@B LC HJ 'C
ELROP ELT C>PQ T>P QEB COFBKA AOFSFKD

CBJ9FH=B; HOADIFSHIFLK T>P SFPFQFKD QEB 3KFQBA 1Q>QBP >KA EB P>T QE>Q QEF
QBJMBO>QROB FK 1B>QQIB LKBS#EOBKEBFQ 1LISB CLO ! FK QEB CLOJRI>
F = 2C + 32 QL CFKA QEB 'BIPFRP QBJMBO>QROB

> t=4 a=180—-b—c FK@EBP
? t:g y=4x —06 JBQOBP JBQOBP
s r="170 y:x+4 13.53 12.83
5 T:%l L:P—22W CQ CQ

h—8 i=C >
: , 24 pzv CQ CQ CQ
? =57 = ot CQ CQ CQ
> P =$19571.43 d1:2d_A VA VA
> P=1 p Y cQ cQ
s t—§6 27 d JFIBP
N blz%—bg JFIBP

_Pr by — 24 _py ELROP

> Y= h ELROP
? y =15 a = 2508 HIE
> y=-13 q = 2h=96t HJE

? y:3x—7 CLLQ [!
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK VLR TFII ?B >?IB QL

] %O>ME FKBNR>IFQFBP LK QEB KRJ?BO IFKB
] 1LISB FKBNR>IFQFBP RPFKD QEB 1R?QO>@QFLK >KA AAFQFLK .OLMBOQFBP LC FKBNR>IFC
] 1LISB FKBNR>IFQFBP RPFKD QEB "FSFPFLK >KA +RIQFMIF@>QFLK .OLMBOQFBP L.C FKBNR>
] 1LISB FKBNR>IFQFBP QE>Q OBNRFOB PFIMIFCF@>QFLK

] 20>KPI>QB QL >K FKBNR>IFQV >KA PLISB

9)70 5-8<)31;1-: 65 ;0- <4*-9 15-

"L VLR OBJBJ?BO TE>Q FQ JB>KP CLO > KRJ?BO QL ?B > PLIRQFLK QL >K BNR>QFLK PLIRQFL
BNR>QFLK FP > S>IRB LC > S>OF>?IB QE>Q J>HBP > QORB PQ>QBJBKQ TEBK PR?PQFQRQBA |

5E>Q >?LRQ QEB PLIRQFLK LC >K FKBNR>IFQV 5E>Q KRJ?BO TLRIAJ>HBIIHFRFKENRER-QV
QEFKHFEM®bRIA ?B i 2EFQ@LOOB@E@PRMA ?B QLL LO LOBSBK KV KRJ?BO DOB>QBO
QE>K FP > PLIRQFLK QL QEBFKBNR>IFQV

5 B PELT QEB PLIRQFLKP QL QEB:FKBNRSIERYRJI?BO IFKB ?V PE>AFKD FK >Il QEB KRJ?BOP QI
OFDEQLC QL PELT QE>Q >Il KRJ?BOP DOB>QBO QE>K >OB PLIRQFLKP B@>RPB QEB KRJ?
PLIRQFLK TB MRQ >K LMBK M>OBKQEBPFP >0 PEB PELTHEERDROBB>PB KLQB QE>Q QEB
CLIILTFKD @LKSBKQFLK FP RPBA IFDEQ ?IRB >OO0LTP MLFKQ FK QEB MLPFQFSB AFOB@QFL}
MLFKQ FK QEB KBD>QFSB AFOB@QFLK

2EB FKBNR>IFQY FP DO>MEBA LK QEFP KRJ?BO IFKB

2EB DO>ME LC QEB FKBNRSIFR'$BOV JR@E IFHB QEBDOSMRQELT TB KBBA QL PELT QE>Q
FP > PLIRQFLK QRAI5QE>Q ?V MRQQFKD >?0>@HBOBJK FDROB
2EB FKBNR>¥FO\B FP DO>MEBA LK QEFP KRJ?BO IFKB
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LQF@B QE>Q QEB LMBK M>OBKQEBPBP PVJ?LI PELTP QE>Q QEB BKAMLFKQ LC QEB FKBNI
2EB LMBK ?0>@HBQ PVJ?LI 9 PELTP QE>Q QEB BKAMLFKQ FP FK@IRABA

%O>ME LK QEB KRJ?BO IFKB
>yr<l1?x bH@ar -—1
,C@IH=CB

>r <1
2EFP JB>KP >l KRJ?BOP IBPP QE>K LO BBIREFAB FK >Il QEB KRJ?BOP LK QEB KRJ?BO|IFKB QL QE
IBCQLC >KA MRQ > ?02@HBQL-PELT QE>Q FQ FP FK@IRABA

?x 5
2EFP JB>KP >1l KRJ?BOP IBPP QE>K ?RQ KLQ FKPHRABKE >B QEB KRJ?BOP LK QEB KRJ?BO
IFKB QL QEB IBCQ LC >KA MRQ > MprOBKQEBHHA Y FP KLQ FK@IRABA

@r -1
2EFP JB>KP >Il KRJ?BOP DOB>QBORIEXKQ FK@IRAFKB PE>AB FK >Il QEB KRJ?BOP LK QEB
KRJ?BO IFKB QL QEB OFDBEERK MRQ > M>0OBKQEBPFPORPELT FQ FP KLQ FK@IRABA

%O>ME LK QEB KRJ?BO4KB—=>1? = 2@z 3
1ELT >KPTBO
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5 B @>K >IPL OBMOBPBKQ FKBNR:ARQEBPRPABR)TB P>T >?LSB QEB FKBNR>IFQV

JB>KP >l KRJ?BOP DOB>QBO QE>K 2EBOB FP KL RMMBO BKA QL QEB PKIRREBIOSEIQEFP FK
KLQ>QFLE BUMOBPP3 >P(3, ) . 2EB PVJ?Lbo FP OB>A >P hFKCFKFQVi 'Q FP KLQ >K >@QR>! KF
$FDROBELTP ?LQE QEB KRJ?BO IFKB >KA QEB FKQBOS>| KLQ>QFLK

2EB FKBNR>FQY FP DO>MEBA LK QEFP KRJ?BO IFKB >KA TOFQQBK FK FKQBOS>| KLQ>QFLK

2EB FKBNR>{FQW JB>KP >Il KRJ?BOP IBPP QE>K LO BNR>I QL 2EBOB FP KL ILTBO BKA QL QE
KRJ?BOP BTOF@BX 1 FK FKQBOS>I KLQ¥QBR:K PREB PVJ?Lt-0o FP OB>A >P hKBD>QFSB
FKCFKFONDROBELTP ?LQE QEB KRJ?BO IFKB >KA FKQBOS>I KLQ>QFLK

2EB FKBNR>{FQW FP DO>MEBA LK QEFP KRJ?BO IFKB >KA TOFQQBK FK FKQBOS>I KLQ>QFLK

'KBNR>IFQFBP ,RJ?BO *FKBP >KA 'KQBOS>I ,LQ>QFLK

"FA VLR KLQF@B ELT QEB M>OBKQEBPFP LO ?0>@HBQ FK QEB FKQBOS>I| KLQ>QFLK J>Q@E!
BKAMLFKQ LC QEB >O0LT 2EBPB OBI>QFLKPEFIREBE PELTK FK

2EB KLQ>QFLK CLO FKBNR>IFQFBP LK > KRJ?BO IFKB >KA FK FKQBOS>I KLQ>QFLK RPB PFJFI:
QEB BKAMLFKQP LC FKQBOS>IP
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%O>ME LK QEB KRJ?BO IFKB >KA TOFQB FK FKQBOS>| KLQ>QFLK
>xr > —3? 2.5@x§—%

,C@IH=CB
>

1E>AB QL QEB OFBBQKA MRQ > ?0>@HBQ >Q

5 OFQB FK FKQBOS>I KLQ>QFLK

1E>AB QL QEB IECD EA MRQ > M>OBKGEBPFP >Q

5 OFQB FK FKQBOS>I KLQ>QFLK

@

1E>AB QL QEB IBEP) LA MRQ > 20>@HBQ >Q

5 OFQB FK FKQBOS>I KLQ>QFLK
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%O>ME LK QEB KRJ?BO IFKB >KA TOFQB FK FKQBOS>| KLQ>QFLK
>z 2?2 x<-15@x >3

1ELT >KPTBO
>

"63= 5-8<)31;1-: <:15/;0-"<*9 )+;165)5, ,,1;165 967-9;1-: 6. 5-8<)31;@

2EB 1R?QO>@QFLK >KA AAFQFLK .OLMBOQFBP LC #NR>IFQV PQ>QB QE>Q FC QTL NR>KQFQ
LO PR?QO>@Q QEB P>JB >JLRKQ COLJ ?LQE NR>KQFQFBP QEB OBPRIQP TFIl ?B BNR>

.OLMBOQFBP LC #NR>IFQV

Subtraction Property of Equality
For any numbers a, b, and c,

if a = b,

then a—c = b—ec.

Addition Property of Equality
For any numbers a, b, and c,

if a = b,

then a+c¢c = b+ec.

1FJFI>0 MOLMBOQFBP ELIA QORB CLO FKBNR>IFQFBP
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$LO BU>JMIB TB HKLT QE>Q | FP IBPP QE>K

'C TB PR?QO>@Q COLJ ?LQE NR>KQFQFBP FP QEB
IBCQ PFAB PQFII IBPP QE>K QEB OFDEQ PFAB

5B DBQI| LK QEB IBCQ >KA | LK QEB DFDEQ

KA TB HKLT | FP IBPP QE>K |

-<9 =B9EI5@=HM G=;B GH5M98 H<9 G5A9

1FJFI>OIV TB @LRIA PELT QE>Q QEB FKBNR>IFQV >IPL PQ>VP QEB P>JB CLO >AAFQFLK

2EFP IB>AP RP QL QEB 1R?Q0O>@QFLK >KA AAFQFLK .OLMBOQFBP LC 'KBNR>IFQV

.OLMBOQFBP LC 'KBNR>IFQV

5 B RPB QEBPB MOLMBOQFBP QL PLISB FKBNR>IFQFBP Q>HFKD QEB P>JB PQBMP TB RPBA C
QEB FKBNRzIFQV 9 QEB PQBMP TLRIA ILLH IFHB QEFP

r+5 9
1R?QO>@Q COLJ ?LQE PFABR QlrFPLI>QB 9—-5
1FIMIFCV z 4

KV KRJ?BO DOB>QBO QE>K FP > PLIRQFLK QL QEFP FKBNR>IFQV
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1LISB QEB FKBNReHGV< 2 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK Fk
KLQ>QFLK

,C@IH=CB

AA %QL 2LQE PFABP LC QEB FKBNR>IFQV

1FIMIFCV

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

2072

1LISB QEB FKBNR>UHME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK

FKQBOS>I
3 1
p — 2 > =

1ELT >KPTBO

Solve Inequalities using the Division and Multiplication Properties of Inequality

2EB "FSFPFLK >KA +RIQFMIF@>QFLK .OLMBOQFBP LC #NR>IFQV PQ>QB QE>Q FC QTL NR>KQ

AFSFAB LO JRIQFMIV ?LQE NR>KQFQFBP ?V QEB P>JB >JLRKQ QEB OBPRIQP TFIl >[PL ?B BNF
AFSFAB ?V
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.OLMBOQFBP LC #NR>IFQV

Division Property of Equality

For any numbers a, b, ¢, and ¢ # 0,
if a =
then ¢ =

Multiplication Property of Equality
For any real numbers a, b, ¢,

) if a = b,

then ac = bec.

o Ice S

OB QEBOB PFJFI>0 MOLMBOQFBP CLO FKBNR>IFQFBP 5E>Q E>MMBKP QL >K FKBNR>IFQV T
2LQE PFABP ?V > @LKPQ>KQ

'LKPFABO PLJB KRIBOF@>| BU>JMIBP

"FSFAB ?LQE PFABP ?V +RIQFMIV ?LQE PFABP ?V

1FIMIFCV

$FIl FK QEB FKBNR>IFQV PFDKP

The inequality signs stayed the same.

"LBP QEB FKBNR>IFQV PQ>V QEB P>JB TEBK TB AFSFAB LO JRIQFMIV ?V > KBD>QFSB KRJ?BO

"FSFAB ?LQE PFABP ?\

+RIQFMIV ?LQE PFABP|?V |

1FIMIFCV

$FIl FK QEB FKBNR>IFQV PFDKP

The inequality signs reversed their direction.

5EBK TB AFSFAB LO JRIQFMIV >K FKBNR>IFQV ?V > MRPBORSBIRRFZBOPFDK PQ>VP QEB P>JB
5EBK TB AFSFAB LO JRIQFMIV >K FKBNR>IFQV ?V > KBESJHRIBIRRIPBY PFDK OBSBOPBP

&BOB >0B QEB "FSFPFLK >KA +RIQFMIF@>QFLK .OLMBOQFBP LC 'KBNR>IFQV CLO B>PV OBCE
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"FSFPFLK >KA +RIQFMIF@>QFLK .OLMBOQFBP LC 'KBNR>IFQV

5EBK TB8=J=89 CF AI@QH=RE@KBNR>IFQV ?V >

] DCG=HKFI?BAEB FKBNR>IFQV PGSA® QEB
] B9:5H=JERJ?BADEB FKBNRFIBARGIG

1LISB QEB FKBNR2IFQ}2 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK FK
KLQ>QFLK

,C@IH=CB
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"FSFAB ?LQE PFABP LC QEB FKBNR>IFQV ?V
1FK@B () QEB FKBNR>IFQV PQ>VP QEB P>JB

1FIMIFCV

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK

1LISB QEB FKBNR>TEPAE QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK|FKQBOS>|
(8,00)

1ELT >KPTBO
c 8

1LISB QEB FKBNR>1FQV>> 50 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB RLIRQFLK F
KLQ>QFLK

,C@IH=CB
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"FSFAB ?LQE PFABP LC QEB FKBNR>IFQV ?V |
1FK@B10 () QEB FKBNR>IFQV OBSBOPBP

1FIMIFCV

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

2072

1LISB B>@E FKBNRIBONE QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK FKQBOS:
—8q 32

1ELT >KPTBO
qg —4

"63=15/ 5-8<)31;1-:

1LJBQFJBP TEBK PLISFKD >K FKENIB-SSQW¥>?IB BKAP RM LK QBRORIEEY GFQB QEB FKBNR>IF(
FK OBSBOPB QL DBQ QEB S>0OF>?IB QL QEB IBCQ

2EFKH >?LRQ FQ >P f'C 6>SFBO FP Q>IIBO QE>K IBU QEBK IBU F§ PELOQBO QE>K 6>SFBO

1LISB QEB FKBNR>BEQ\E u DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK |
KLQ>QFLK

,C@IH=CB
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+RIQFMIV ?LQE PFABP LC QEB FRBNR>IFQV 3V
1FK@B () QEB FKBNR>IFQV PQ>VP QEB P>J8

1FIMIFCV

0BTOFQB QEB S>OF>?IB LK QEB IBCQ

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK

1LISB QEB FKBNR>G=AE QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK{FKQBOS>I|
24 < %m
1ELT >KPTBO

1LISB QEB FKBNRYF®\8 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK FK
KLO>QFLK

,C@IH=CB
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+RIQFMIV ?LQE PFABP LC QEB FKBRIR>IFQV ?\/
1FK@B2 () QEB FKBNR>IFQV OBSBOPBP

1FIMIFCV

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFL

207 '2

1LISB QEB FKBNRDTSME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQFLK FK|FKQBOS>

k
m =1

1ELT >KPTBO

"63= 5-8<)31;1-: #0); -8<19- "14731C+);165

+LPQ FKBNR>IFQFBP TFIl Q>HB JLOB QE>K LKBBPQENM QQERIBRIB PQBMP TB RPBA FK QEB
DBKBO>I PQO>QBDV CLO PLISFKD IFKB>0 BNR>QFLKP ?RQ ?B PROB QL M>V @ILPB >QQBKQI
AFSFPFLK

1LISB QEB FKBNR#EQVIm + 17 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQF
FKQBOS>I KLQ>QFLK

,C@IH=CB
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1R?QOH@QCOLJ ?LQE PFABP QL @LIIB@Q QEB S>OF>?IBP LK QEB IBCQ

1FIMIFCV

"FSFAB ?LQE PFABP LC QEB FKBNR>IFQV ?V | >KA OBSBOPB QEB FKBNR>IFQV

1FIMIFCV

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK

207 '2

1LISB QEB FKBNR®FRV7g — 23 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIRQF|
FKQBOS>I KLQ>QFLK

1ELT >KPTBO

1LISB QEB FKBNRIFQS (p — 12) 7p — 28 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB Q
PLIRQFLK FK FKQBOS>I KLQ>QFLK

,C@IH=CB
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1FIJMIFCV B>@E PFAB >P JR@E >P MLPPF?IB 8p+3(p—12) 7p—28
"FPQOF?RQB 8p+3p—36 Tp—28
ILJ?FKB IFHB QBOJP 11p—36 7p — 28

1R?QOH@@OLJ ?LQE PFABP QL @LIIB@Q QEB S>OFx7A8R 1K QEBBL® 7p — 28 — 7p

1FIMIFCV 4p — 36 —28

AA QL ?LQE PFABP QL @LIIB@Q QEB @LKPQ>KQP LKIQEB 8BBEQO6 —28 + 36

1FIMIFCV 4p 8

"FSFAB ?LQE PFABP LC QEB FKBNR>IFQV ?V QEB FKBNRSFQV PQ>VP QEB
P>JB 4 1

1FIMIFCV p 2

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBO>I KLQ>QFLK (2,00)

2072

1LISB QEB FKBNRRIFRY (7 + 6) 5y — 24 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QE
PLIRQFLK FK FKQBOS>| KLQ>QFLK

1ELT >KPTBO

(RPQ IFHB PLJB BNR>QFLKP >0OB FABKQFQFBP >KA PLJB >OB @LKQO>AF@QFLK
FABKQFQFBP LO @LKQO>AB@B@KPKEWBHEBPB CLOJP TEBK TB >OB IBCQ TF(
@LKPQ>KQP >P TB PLISB QEBEKIEERIBRRIQ FP > QORB PQ>QBJBKQ TB E>SB >
'C QEB OBPRIQ FP > C>IPB PQ>QBJBKQ TB E>SB > @LKQO>AF@QFLK
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1LISB QEB FKBNRaIFQR (5 — z) 4 (v + 9) + 62 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOI
QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK

,C@IH=CB
1FIMIFCV B>@E PFAB >P JR@E >P MLPPF?IB 8r—2(5b—x) 4(x+9)+6x
"FPQOF?RQB 8r — 10+ 2z 4z + 36 + 6
ILJ?FKB IFHB QBOJP 10z — 10 10z + 36

1R?Q0O@® COLJ ?LQE PFABP QL @LIIB@Q QEB S>OF>?PIBRa k-QEB t8dDx 10z + 36 — 10x

1FIMIFCV —10 36

2EB FKBNR>IFQV FP >K FABKQFQV

2EBTiP >OB DLKB >KA TB E>SB > QORB PQ>QBIBKQ | 555 by |ROFLK P =11 OB>| KRI7BOP

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK (—00, )

207 '2

1LISB QEB FKBNRBIFQY (3 — b) 5 (b — 6) + 2b DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOF(
QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

1ELT >KPTBO

1LISB QEB FKBNR#FQ¥a 2 a + 5 DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQB QEB PLIR
FKQBOS>I KLQ>QFLK

,C@IH=CB
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+RIQFMIV ?LQE PFABP ?V QEB *" QL @IB>0 QEB CO>@QFLKP

1FIMIFCV

ILJ?FKB IFHB QBOJP

1R?QOH@ETOLJ ?LQE PFABP QL @LIIB@Q QEB S>OF>?|BP LK QEB IBCQ

1FIMIFCV

2EB PQ>QBJBKQ FP C>IPB

2EB FKBNR>IFQV FP > @LKQO>AF@QFLK

2EBOB FP KL PLIRQFLK

%0O>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB

5 OFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

2EBOB FP KL PLIRQFLK

207 '2

FKQBOS>I KLQ>QFLK
1ELT >KPTBO

1LISB QEB FKBNRaIFQ¥sx 22 + £ DO>ME QEB PLIRQFLK LK QEB KRJ?BO IFKB >KA TOFQ

#9)5:3);- 16 )5 5-8<)31;@ )5, "63= -

B QEB PLIR

2L QO>KPI>QB #KDIFPE PBKQBK@BP FKQL FKBNR>IFQFBP TB KBBA QL OB@LDKFWB QEB ME
FKBNR>IRQIB TLOAP >0OB BB hJLOB QE>Ki >KA hIBPP QE>Ki RQ LQEBOP >0B KLQ >P L?SFL

2EFKH >?LRQ QEB MEO>PB h>Q IB>PQi d TE>Q ALBP FQ JB>K QL ?B h>Q IB>PQ VB>OP LIAi 'Q
2EB MEO>PB h>Q IB>PQi FP QEB P>JB >P hDOB>QBO QE>K LO BNR>I QLi

$FDROBELTP PLJB @LJJLK MEO>PBP QE>Q FKAF@>QB FKBNR>IFQFBP
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> <

FP DOB>QBQ® FFEBKB>QBO QE>K L) BRBRMOQE>KFP IBPP QE>K LO BNR>I QL

FP JLOB QEXKEP >Q IB>PQ FP PJ>IIBO QBSK>Q JLPQ
FP IBBO QE}HP KL IBPP QE>K E>P CBTBO QEPKKL JLOB QE>K
BU@BBAP | FP QEB JFKFJRJ FP ILTBO QEFRP QEB J>UFJRJ

20>KPI>QB >KA PLISB 2EBK TOFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK >KA DO>ME LK QEB KRJ?E
2TBISB QFJBPP KL JLOB QE>K
,C@IH=CB

20>KPI>QB

1LISBeAFSFAB ?LQE PFABP ?V

1FIMIFCV

5 OFQB FK FKQBOS>I KLQ>QFLK

%0O>ME LK QEB KRJ?BO IFKB

2072

20>KPI>QB >KA PLISB 2EBK TOFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK >KA DO>ME LK QEB KRJ?E
2TBKQV QFFEP >Q JLPQ
1ELT >KPTBO
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2EFOQV IBPPEFEKQ IB>PQ
,C@IH=CB

20>KPI>QB

1LISBe>AA QL ?LQE PFABP

1FIMIFCV

5 OFQB FK FKQBOS>| KLQ>QFLK

%0O>ME LK QEB KRJ?BO IFKB

20>KPI>QB >KA PLISB 2EBK TOFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK >KA DO>ME LK QEB KRJ?E

2072

20>KPI>QB >KA PLISB 2EBK TOFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK >KA DO>ME LK
,FKBQBBK IBPPEERKL IBPP QE>K
1ELT >KPTBO

QEB KRJ?E

-@ 65+-7;:

] I6HF57H=CB @ID9FHM C: #BIEI5@=HM
$LO >KV KRJ?BOP > ? >KA @
FG bQEBK—c b—c>KA
FG bQEBK—c b—c

] 88=H=CB YED9FHM C: #B9EI5@=HM
$LO >KV KRJI?BOP > ? >KA @
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F@ bDQEBK+c b+ c>KA
FG bQEBK+c b+ ec.

] =J=G=CB 5B8 & @H=D@=76B9EB3PG C: #BIK5@=H
$LO >KV KRJ?BOP > ? >KA @
F@ b>KAc 0 QEBK 2>Kaac be
F@ b>KAc 0 QEBK 2>KAac be
F@ b>KAc 0 QEBK bsKkaae be
FG@ b>KAc 0 QEBK ¢>Khac be

] 5EBK TB8=J=89 CF AI@H=R@KBNR>IFQV ?V >
s DCG=HKRI?BMEB FKBNR>IFQV PQSA® QEB
s B9;5H=JHRJ?BMEB FKBNRFIBERGIG

? -9+1:-"-

'K QEB CLIILTFKD BUBO@FPBP DO>ME B>@E FKBNR>IFQV LK QEB KRJ?BO IFKB

> T 1 > <0
?2 o —2 ?2 x —4
@ x> -3 @zx>-—1

'K QEB CLIILTFKD BUBO@FPBP DO>ME B>@E FKBNR>IFQV LK QEB KRJ?BO IFKB >KA TOFQB F

> 3 > <9
? < —-0.5 ? x> —1.5
@:UZ% @x —%

'K QEB CLIILTFKD BUBO@FPBP PLISB B-@E MERDES-FQRQFLK LK QEB KRJ?BO IF
>KA TOFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

m — 45 < 62 b+%2%
v+12 3 _u 5
9~ 12 718

'K QEB CLIILTFKD BUBO@FPBP PLISB B-@E MERDES-FQRQFLK LK QEB KRJI?BO IF
>KA TOFQB QEB PLIRQFLK FK FKQBOS>| KLQ>QFLK

6y 48 —b->30
9s > 81 18 4
—8v = 96 7s —28
—Td 105 8. < 45
40 2k T =

29 <36
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'K QEB CLIILTFKD BUBO@FPBP PLISB B-@E MEBDEE-FQRQFLK LK QEB KRJ?BO IF
>KA TOFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

Su < 8u — 21 6n—12(3—n) <9(n—4)+9n
9p 14p + 18 9u+5Q2u—>5)>12(u—1)+ Tu
9y +5(y+3) 4y—35 2a—1ta La+2

4k —(k—2) = Tk — 26 120+ 3 (4v — 1) <19 (v — 2) + 5v

'K QEB CLIILTFKD BUBO@FPBP PLISB BB MEENEE-FAQRQFLK LK QEB KRJ?BO IF
>KA TOFQB QEB PLIRQFLK FK FKQBOS>I KLQ>QFLK

35k > —77 d+29 —61
18 — 4 (10 — 3q) 5(6q — 8) n< 6
—%Y < —33

'K QEB CLIILTFKD BUBO@FPBP QO>KPI>QB >KA PLISB 2EBK TOFQB QEB PLIRQF
KLQ>QFLK >KA DO>ME LK QEB KRJ?BO IFKB

,FKBQV QF0B# IBPP QE>K ,BD>QFSB QTL QEBBRLTBO QE>K
2BK QFJBFP >Q JLPQ 10 $FCQBBK IBPP BEQ IB>PQ
1FU JLOB QBBU@BBAP 2EB J>UFJRJ EBFDEQC > CFDEQBO MFILQ FP FK@EBF

2TBISB IBPP QESR KL IBPP QE>K 5 OFQB QEFP >P >K FKBNR>IFQV

5:>-0:
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8<);165:)5,;0-19 9 )70:

%O>MEP >0B CLRKA FK >11 >OB>P LC LRO IFSBIPB'K Q)EHFQRAK>QEEBOB@Q>KDRI>0O @LLOAFK>(
PVPQBJ TEF@E FP QEB ?>PFP CLO JBA@IDRENER BHKB>0 DO>MEP PILMBP LC IFKBP BNR>QI
IFKBP >KA IFKB>0O FKBNR>IFQFBP






$:- ;0- I-+;)5/<3)9 669,15);-"@:;-4

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

ILQ MLFKQP FK > OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ
4BOFCV PLIRQFLKP QL >K BNR>QFLK FK QTL S>OF>?IBP
ILJIMIBQB > Q>?IB LC PLIRQFLKP QL > IFKB>0O BNR>QFLK

]
]
]
] $FKA PLIRQFLKP QL > IFKB>0O BNR>QFLK FK QTL S>OF>?IBP

36; 615;:65)!-+;)5/<3)9 669,15);- "@:;-4

(RPQ IFHB J>MP RPB > DOFA PVPQBJ QL FABKQFCV IL@>QFLKP > DOFA PVPQBJ FP RPBA FK:
OBI>QFLKPEFM ?BQTBBK QTL SfOR5MBKaNF YCCF8=B5H9 GMEEIIB@Q>KDRI>0 @LLOAFK>QB
PVPQBJ FP >IPL @>IEBMGEB LO QEB h@LLOAFK>QB MI>KB i

2EB ELOFWLKQ>I KRJ?BO IFKB FE @SIBEEEBOQF@>1 KRJ?BO IFKB FIF @6@2BEEBFP

>KA QEB-UFP QLDBQEBO CLOJ QEB OB@Q>KDRI>0 @LLOAFK>QB PVPQBJ 2EBPB >UBP AFSF/
OBDFLKP @BISBARSBH@EB NR>AO>KQP >OB FABKQFCFBA ?V 0LJ>K KRJBO>IP ?BDFKKFKD LK
OFDEQ >KA MOL@BBAFKD @LRKQBOEIR@BITFPB 1BB

h/R>A0>KQi E>P QEB OLLQ hNR>A i TEF@E JB>KP hCLRO
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64B2

'K QEBB@Q>KDRI>0O @LLOAFKBSBIRVOEIQ FP OBMOBREXXIRA-B23KB CFOPQ KRJ?BO FK
QEB LOABOBA M>KJEERBEBSHD QEB MLFKQ >KA QEB PB@LKA KRCTRBEBSHERER
MLFKQ

-OABOBA M>FO

K LOABOBA M3E@) DFSBP QEB @LLOAFK>QBP LC > MLFKQ FK > OB@Q>KDRI>0 @LLOAFK>QB PVPQI

2EB CFOPQ KRJ?BO FP QEB U @LLOAFK>QB
2EB PB@LKA KRJ?BO FP QEB V @LLOAFK>QB

2EB MEO>PB hLOABOEBYKNPREB LOABO FP FIMLOQ>KQ 5E>Q FP QEB LOABOBA M>FO LC QEE
>UBP @OLPP Q QE>Q MLFKQ ?LQE @LLOAFK>QBP >0OB WBDD) P2EBMLEBEBPBAM>FO FP
PMB@F>I K>JB 'Q FP @SIFBA-BEB

2EB LOFDFK

2EB MLF@O) FP @>IIBAIQHEDFY FP QEB MLFKQ THEBOQEREEAUFP FKQBOPB@Q
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5 B RPB QEB @LLOAFK>QBP QL IL@>QEMMKE CEEWIQEBQEB NILFKQP >K BU>IMIB $FOPQ
IL@>QB LK BEBFP >KA IFDEQIV PHBQ@E > SBOQF@>! IFRBE}EQIBSEB LKFOHEBP >KA
PHBQ@E > ELOFWLKQ>! IFKB:QEOTRIDEKA QEB MLFKQ TEBOB QEBPB QTL IFKBP JBBQeQE>Q
MLFKQ TFQE @LLOQAFK>QBP

64B2

LQF@B QE>Q QEB SBOQF@>} IEKB-EBMEBDELOFWLKQ>| IFK -QBOIDKLQ M>0Q LC QEB
DO>MEBGRPQ RPBA QEBJ QL EBIM RP IL@*@3 QEB MLFKQ

ILQ B>@E MLFKQ FK QEB OB@Q>KDRI>0 @LLOAFK>QBNRAUBHERA FREKQEE M (FER) FP IL@>QBA

(=5,4)  (=3,-4) 1 (2,-3) " (-2,3) #(3,3)
,C@IH=CB

2EB CFOPQ KRJ?BO LC QEB @LLOAFE&Q)R OKFKSEBQHEEA QEB PB@LKA KRIPROAFKOEB

1IFK@B= —5 QEB MLFKQ FP QL QEBFBCBR CIRIEBFK@B 4 QEB MLFKQ FP >?LSB QEB

E>UFP 2EB MLFK® 4) FP FK /R>A0>KQ "

1FK@B= —3 QEB MLFKQ FP QL QEBFBUBROREBFK@B —4 QEB MLFKQ FP ?BILT QEB
E>UFP 2EB MLFK& —4) FP FK /R>A0>KQ "

| 1FK@B= 2 QEB MLFKQ FP QL QEB GFRE®R LIFREB —3 QEB MLFKQ FP ?BESUPEB
2EB MLFKR —3) FP FK /R>AO>KQ 14

1FK@B= —2 QEB MLFKQ FP QL QEBFBUBR.CEE@®B 3 QEB MLFKQ FP >?ESB/REB
2EB MLFK&2, 3) FP FK /R>A0>KQ "

# 1FK@B= 3 QEBMLFKQ FP QL QEB GFRE® LIFREB > QEB MLFKQ FP >?ESBIEEBQ
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J>V 7B EBIMCRI QL 36PQBIFUBA KRJ?BO LO AB@FJ>| 268 )LFREK /R>A0>KQ'

2072

ILQ B>@E MLFKQ FK > OB@Q>KDRI>0 @LLOAFK>QB PVPQBJ >KA FABKQFCV QEB NR>AO>KQ FK TEF(
(_27 1) (_37 _1> ! (47 _4) ' (_4)4) # <_4> %)
1ELT >KPTBO

&LT AL QEB PFDKB@D) QEB IL@>QFLK LC QEBIM.ESB KLQF@BA PLIB M>QQBOKP >P VLR DC
QEB MLFKQP FK QEB MOBSFLRP BU>JMIB
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$LO QEB MLFBIROBFK /R>AO>KQTE>Q AL VLR KLQF@B >?LRQ QEB PFDKP LC QEB @LLOAFK
>?LRQ QEB PFDKP LC QEB @LLOAFK>QBP LC MLFKQP FK QEB QEFOA NR>AO>KQ 2EB PB@LK
NR>AO>KQ

I>K VLR QBII GRPQ ?V ILLHFKD >Q QEB @LLOAFK>QBP FK TEF@E }NFEPAOEKQ BEBVILERQ@E
NR>AO>KQFP5) IL@>QBA

IR>AO>KQP

5 B @>K PRJJ>OFWB PFDK M>QQBOKP LC QEB NR>AO>KQP FK QEFP T>V
Quadrant I Quadrant I Quadrant III Quadrant IV

(z,y) (z,y) (z,y) (z,v)
(+,+) (s+) () (+,)

5E>Q FC LKB @LLOAFK>QB FP WBOSEPRER SREBB FP QEB MUFK(L@>QBA SEBOB FP QEB
MLFK©2,0) IL@>QBA
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64B2

2EB MLFKIQ4) FP LK QEBUFP >KA QEB ILEKXDFP LK QEBUFP

LFKQP LK QEB >UBP

LFKQP TFQE@LLOAFKSIB> QL >OB LEEQERP >KA E>SB @LLOAEKBQBP
LFKQP TFQE@&{LOAFKSIIB>| QL >OB LKkQEBP >KA E>SB @LLOAKK3QBP

ILQ B>@E MLF(R5)  (4,0) ! (=3,0) " (0,0) #(0,—1)
,C@IH=CB

1FK@B= () QEB MLFKQ TELPB @LLOAFKSQBP RBEBUFP

1FK@B= 0 QEB MLFKQ TELPB @LLOARKQBP :RBEBUFP
I 1FK@B= 0 QEB MLFKQ TELPB @LLOAFKSIBAFPQE QEBUFP

1FK@B= () >KAy = () QEB MLFKQ TELPB @LLOAFKA)BP &EB LOFDFK
# 1FK@B= () QEB MLFKQ TELPB @LLOARK>QBFFFQEK QEBUFP
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2072

ILQ B>@E MLFKRO)  (—2,0) ! (0,0) " (0,2) #(0,—3)
1ELT >KPTBO

'K >IDB?0> ?BFKD >?IB QL FABKQFCV QEB @LLOAFK>QBP LC > MLFKQ PELTK LK > DO>ME FP
2BFKD >?IB QL MILQ MLFKBRQECE @EBOAFK>QB LC > MLFKQ LK > DO>ME OB>A QEB KRJ?BO |
E>UFP AFOB@QIV >?LSB LO ?BILT QEBBYIGHCY @EBOAFK>QB LC > MLFKQ OB>A QEB KRJ?BO |
F>UFP AFOB@QIV QL QEB IBCQ LO OFDEQ LC QEBKMERY OBQRIEBOBA RPBADEB
@LOOB@QLOABO
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,>JB QEB LOABOBA M>FO LC B>@E MLFKQ PELTK FK QEB OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ

,C@IH=CB
LFKQ FP >?LSE LK QEB>UFP PL @#EB_LOAFK>QB LC QEB-MLFKQ FP

] 2EB MLFKQ FP QL QEB IBCQRAIAK REGHBLLOAFK>QB LC QEB MLFKQ FP
] 2EB @LLOAFK>QBP LC QEB-M.RQ >0OB

LFKQ FP ?BIL¥1 LK QEB>UFP PL @EBLLOAFK>QB LC QEB-MILFKQ FP
] 2EB MLFKQ FP QL QEBJAGIHEB>UFP PL GEBLLOAFK>QB LC QEB-MLFKQ FP
] 2EB @LLOAFK>QBP LC QEB-MLF&R)>0B

LFKQ!FP >?LSB LKBHEP PL @BLLOAFK>QB LC QEB MLFKQ FP
] 2EB MLFKQ FP QL QEB OFDE®:*\0FR KQEEM LOAFK>QB LC QEB MLFKQ FP
] 2EB @LLOAFK>QBP LC QEBAVILFKQ >OB

LFKQ"FP ?BILT LK @BBFP PL @GEBLLOAFK>QB LC QEB MLFKQ FP
] 2EB MLFKQ FP QL QEB-GADEQHESUFP PL GREBLLOAFK>QB LC QEB-MLFKQ FP
] 2EB @LLOAFK>QBP LC QEBAVIERKQ >0B

LFKQ # FP LK REBFP Q= —2 2EB @LLOAFK>QBP LC M(BKQ2)>0B
LFKQ $ FP LK RHEEP 2Q= 3 2EB @LLOAFK>QBP LC M(BKY) $ >OB
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207 '2

,>JB QEB LOABOBA M>FO LC B>@E MLFKQ PELTK FK QEB OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ

1ELT >KPTBO
(5,1) (=2,4) v (=5,—-1) " (3,-2) # (0,—5) $ (4,0)

%91.@ "63<;165: :6 )5 8<):165 15H6 %)91)*3-:

3M QL KLBIl QEB BNR>QFLKP VLR E>SB PLISBA TBOB BNR>QFLKP TFQE GRPQ LKB S>OF>?IB '
@>PB TEBK VLR PLISBA QEB BNR>QFLK VLR DLQ BU>@QIV LKB PLIRQFLK 2EB MOL@BPP LC
BKABA TFQE > PQ>QBJBKQIFRBBK VLR @EB@HBA QEB PLIRQFLK ?V PR?PQFQRQFKD ?>@H
BNR>QFLK

&BOBi>K BU>JMIB LC >K BNR>QFLK FK LKB S>OF>?IB >KA FQP LKB PLIRQFLK

3r+5 = 17
3r = 12
r = 4

RQ BNR>QFLKP @>K E>SB JLOB QE>K LKB S>OF>?IB #NR>QFLKP TFQE QTL S>OF>?IBP J>V ?
Az + By = C #NR>QFLKP LC QEFP CLOJ @GBB@®EIEASH=CBG =B HKC J5F=56 @9G
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*FKB>0O BNR>QFLK

K BNR>QFLK LC QEBAGL®IBy = C' TEBOH >KAB >OB KLQ ?LQE WBOL FR-EBHBBNR=PFLK
HKC J5F=56@9G

,LQF@B QEB BE6(AK@=B9FBOB FP >K BU>JMIB LC > IFKB>0 BNR>QFLK FKXKAy S>OF>?IBP

2EB BNR>QFLK —3z + 5 FP >IPLIBKB>0 BNR>@ELRQ ALBP KLQ >MMB>0 QL ?B FK QEB CLOJ
Az + By = C 5B @>K RPB QEB AAFQFLK .OLMBOQV LC #NR>IFQ¥>KkABIBT@FQBIN FK

y=-—3r+95
AA QL ?LQE PFABP y+3z=-3r+5+ 3z
1FIMIFCV y+3r =5
3PB QEB ILJJRQ>QFSB .OLMBOQV AzMRBHGFK' CLOJ 3r+y=2>5

V OBTOFQFKD—3x + 5 >P3x + y = 5 TB @>K B>PFIV PBB QE>Q FQ FP > IFKB>0O BNR>QFLK FK
S>0F>?IBP ?B@>RPB FQ FP A¢ @HBy/CEW@J 5EBK >K BNR>QFLK FP FK QEB{ICE)J)= C
TB P>V FQ FBAKL.2 3<?:

1Q>KA>0A $LOJ LC *FKB>0 #NR>QFLK

IFKB>0 BNR>QFLK FP FK PQ>KA>0A CLOJ TEBK FQFP FOFQQBK

+LPQ MBLMIB MOBCBQOAQBE>SE 7B FKQBDBOHM KA TEBK TOFQFKD > IFKB>0 BNR>QFLK FK
PQ>KA>OA CLOJ >IQELRDE FQ FP KLQ PQOF@QIV KB@BPP>0V

*FKB>0 BNR>QFLKP E>SB FKCFKFQBIV J>KV PLIRQFLKP $LO BSBOV KRI?BERIESGFEP PR?PQ
@LOOBPMLKARHRB 2EFP M>FO LC S>@BFEA®RE QEB IFKB>0 BNR>QFLK >KA FP OBMOBPBKQE
LOABOBA &=F( 5EBK TB PR?PQFQRQB QEBPB SKRBROC QEB BNR>QFLK QEB OBPRIQ FP > G
PQ>QBJBKQ ?B@>RPB QEB S>IRB LK QEB IBCQ PFAB FP BNR>| QL QEB S>IRB LK QEB OFDEQ'



'</ =2/ $/-=+71>5+; 88;.37+=/ %B<=/6

1LIRQFLK LC > *FKB>0 #NR>TQFLKPK2|BP

K LOABOBA Ki>Rf) FP SC@IH£CREB IFKB>0 BNR2QF By = C' FC QEB BNR>QFLK FP > QORB

PQ>QBJBKQ TEEK SK& S>IRBP LC QEB LOABOBA M>FO >0OB PR?PQFQRQBA FKQL QEB BNR

"BQBOJFKB TEF@E LOABOBA M>FOP >OB PLIRQFLKP Q) ©E8 BNR>QFLK
JIBCQ :OFDEQ: (2,—4) ! (—4,3)
,C@IH=CB

1R?PQFQRQB QEB U >KA V S>IRBP COLJ B>@E LOABOBA M>FO FKQL QEB BNR>QFLK >KA A
PQ>QBJBKQ

207 '2

5EF@E LC QEB CLIILTFKD LOABOBA M>FOP 2©B-RIgROMELKP QL
(37 0) (27 0) ! (67 _2)

1ELT >KPTBO
!

>QFLK

BQBOJFKE
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5EF@E LC QEB CLIILTFKD LOABOBA M>FOP >0OB PLIRQFEKBQL-QEB BNR>QFLK
(07 _1) (17 4) ! (_27 _7)
,C@IH=CB

1R?PQFQR@B £¥ZB S>IRBP COLJ BE@BOBA FIKE0 QEB BNR>QFLK >KA ABQBOJFKB FC FQ OBPRIQP FK
PQ>QBJBKQ

207 '2

S5EF@E LC QEB CLIILTFKD LOABOBA M>FOP >OB PLIRQFEKAQL-CGEB BORIQFLK 1, 1) !
(_17 _1)

1ELT >KPTBO

6473-;-)# )*3-6."63<;165::6) 15-)9 8<);165 15 # >6 %)91)*3-:

'K QEB BU>JMIBP >?LSB TB PR?PQERR@BI(FEEP LC > DFSBK LOABOBA M>FO QL ABQBOJFKB
LO KLQ FQ T>P > PLIRQFLK QL > IFKB>0 BNR>QFLK RQ ELT AL VLR CFKA QEB LOABOBA M>FC
DFSBK MB>PFBO QE>K VLR JFDEQ QEFKHeVLR @>K GRRG Kik QEBK $4RB QIEB BNR>QFLK CL
y -O MF@H > S>IRB SKOQEBK PLISB CLO

5 Bill PQ>0Q ?V ILLHFKD >Q QEB PLIRQFLKP/GL REB BNFEXQFIR CLRKABKMIB 5 B
@>K PRJJ>OFWB QEFP FKCLOJ>QFLK FK > Q>?IB LC PLIRQB.KP >P PELTK FK
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y=>5x—1
x y ($, y)
-1 (0,—1)
(1,4)

2L CFKA > QEFOA PLIRQFLK: FBANBAPLISB @LO

2EB LOABOBA(NIXP®P > PLIRQFLK=Qbr — 1 5 B TFIl >AA FQ2QRIB

y=o5ox—1
x Y (z,y)
—1 (0,—1)
(1,4)
(2,9)

5 B @>K CFKA JLOB PLIRQFLKP QL QEB BNR>QFLK ?V PR?PQFIRIKUSHRBHES>IRB LC

PLISFKD QEB OBPRIQFKD BNR>QFLK QL DBQ >KLQEBO LOABOBA M>FO QE>Q FP > PLIRQFLK
PLIRQFLKP LC QEFP BNR>QFLK

ILJIMIBQB QEB QOPRIBFKA QEOBB PLIRQFLKP QL/QEBRIBNRIQFLK
y=4x — 2

i Yy (x,y)
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,C@IH=CB
1R?PQFQRER) 7 = —1 >KAr = 2 FKQ) = 4z — 2

2EB OBPRIQP >0OB PRJJ>OFWBA FK QEB Q>?IB ?BILT

y=4x — 2
z y (z,9)
—2 (0,—-2)
-1 —6 (—1,-6)
(2,6)

207 '2

ILIMIBQB QEB Q>?IB QL CFKA QEOBB PLIRQFLKP Gt QEFPIBNR>QFLK

y=3r —1

x Y (z,y)

1ELT >KPTBO
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y=3r—1
T y (2, y)
—1 (0,-1)
~1 —4 (—1,—4)
(2,5)

ILIMIBQB QEB Q>?IB QL CFKA QEOBB PLIRQFLKR: QL QFB-BNR>QFLK

or — 4y = 20

T Y (z,y)

,C@IH=CB
1R?PQFQRQB QEB DFSBK S>IRB FKQI: QEBBNRHUQFKK PLISB CLO QEB LQEBO S>OF>?IB 2EBK CFII FK
S>IRBP FK QEB Q>?IB

2EB OBPRIQP >0OB PRJJ>OFWBA FK QEB Q>?IB ?BILT
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or — 4y = 20
x y (z,9)
-5 (0,—5)
(4,0)
(8,5)

2072

ILIMIBQB QEB Q>?IB QL CFKA QEOBB PLIRQFLKRQL-GEFE: BNR>QFLK
2x — 5y = 20
x y (z,y)
—5
1ELT >KPTBO
2z — by =20
x y (z,y)
—4 (0,—4)
(10,0)
-5 —6 (—5,—6)

15, "63<;165: ;6 ) 15-)9 8<);165

2L CFKA > PLIRQFLK QL > IFKB>0 BNR>QFLK VLEFOBRIYROXK RIFEEQ QL PR?PQFQRQB FKQL (
BNR>QFLK:QQ). RQ PFK@B VLRill KBBA QL RPB QE>Q KRJ?BO QL PLISB CLAPQEBLLAEBO S>O!
FAB> QL @ELLPB > KRIJTBB-QE-QL TLOH TFQE

5EBK QEB BNR>QFLREEIKTFQE OB FQPBIC LK LKB PFAB LC QEB BNR>QFLK FQ FP RPR>IIV |
@ELLPB S>IRBP>K2 QEBK PLISB CLO



$FKA QEOBB PLIRQFLKP QL QEB-BNRZGQFRK
,C@IH=CB

'</ =2/ $/-=+71>5+; 88;.37+=/ %B<=/6

5 B @>K PR?PQFQRQB >KV S>IRBITBO>KQ S+IBB(CIEK@B QEB BNR>QFIK.GP FQ TFII ?B B>
QL PR?PQFQRQB FKBSHREPME@H= () 7 = 1 >KAr = —1

1R?PQFQRQB QEB S>IRB FKQL QEB
BNR>QFLK

1FIMIFCV

1FIMIFCV

5 OFQB QEB LOABOBA M>FO

IEB@H | |
y=—3x+ 2 W= —aun 4= 7 y=—3x+ 2
9L 342 1L 3142 [5Z—3(=1)+2
220+2 —1=-3+2 |5=3+2
5 =9 1=-1v 5=5¢

y=—3x+2

1L (0,2) (1,—1)>KA(—1,5) >OB >Il PLIRQFLIKP-QL3x + 2 5 B PELT QEBJ FK Q>?IB ?BILT

PFBO

207 '2

$FKA QEOBB PLIRQFLKP QL QEFE-BNReQFBK

1ELT >KPTBO
KPTBOP TFII S>0V
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5 B E>SB PBBK ELT RPFKD WBOL >P LKBSBREEEBAFKD QEB SHRBBEBK >K BNR>QFLK FP
FK PQ>KA>0A CLOJ TFQE2:K¥g QEREB P>JB PFAB LC QEB BNR>QFLK FQ FP RPR>IIV B>PFBC
LKB PLIRQFLK TEBK( CFKA > PB@LKA PLIRQRLK TEBKA QEBK CFKA > QEFOA PLIRQFLK

$FKA QEOBB PLIRQFLKP QL QEB-BNR>QFLK

,C@IH=CB
5 B @>K PR?PQFQRQB >KV S>IRBITBOI>KQ S+IBB(CIEK@B QEB BNR>QFLK FP FK PQ>RA>0A CLOJ IBQ
MF@H CEEPO QEBK = () >KA QEBK CFKA > QEFOA MLFKQ

1R?PQFQRQB QEB S>IRB FKQL QEB

BNR>QFLK
1FIMIFCV
1LISB
3
5 OFQB QEB LOABOBA M>FO <1, 5)
IEB@H 3r+2y =06 3r+ 2y =06 3r+ 2y =06

3042326 [3-2+2.026 [3-1+2-3=6

? ? ?
0+6=6 64+0=26 3+3=6

6 =6V 6 =06 6 =06

1L (0,3) (2,0) >KA(17 g) >OB >Il PLIRQFLKP QL QEBBNR2QFLEKS 5 B @>K IFPQ QEBPB QE(QBB

PLIRQFLKP FK QEB Q>?IB ?BILT
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3r+ 2y =6
xr y (:E,y)
(0,3)
(2,0)
: (1.3

$FKA QEOBB PLIRQFLKP QL GEB-BNR>9FK

1ELT >KPTBO
KPTBOP TFII S>0V

36:1)9@

@=B95F 9EI5SH=CB
IFKB>0O BNR>QFLK FP LC AEBICE2)= (' TEBOB >KA >OB KLQ ?LQE WBOL FP @>IIBA

BNR>QFLK FK QTL S>OF>?IBP
CF8988 D5=F

K LOABOBA MzE®) DFSBP QEB @LLOAFK>QBP LC > MLFKQ FK > OB@Q>KDRI>0O @LLOA
CF=;=

2EB MLFK®Q0) FP @>1IBA QEB LOFDFK 'Q FP QEB MLFYKPTHROB-REBQBOPB@Q
EIS8F5BH

2EBE>UFP >KA QEBFP AFSFAB > MI>KB FKQL CLRO OBDFLKP @>IIBA NR>AO>KQP
FO7H5B;|@5F 7CCF8=B5H9 GMGH9A

\ > [FKB>O

FK>QB PVF

DOFA PVPQBJ FP RPBA FK >IDB?0> QL PELT > OBI>QFLKPEFM ?BQTBBK QTEB#ORBABP >IPL @>!

QEB h@LLOAFK>QB MI>KB i
x 7CCF8=B5H9

2EB CFOPQ KRJ?BO FK >K LOAB@®BA M>FO
y 7CCF8=B5H9

2EB PB@LKA KRJ?BO FK >K LOABQBA M>FO
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? -9+1:-"-

'K QEB CLIILTFKD BUBO@FPBP MILQ B>@E MLFKQ FK > OB@Q>KDRI>0 @LLOAFK>QB PVPQB.
FK TEF@E QEB MLFKQ FP IL@>QBA

(_472) (3,—1)
(—1,—2) (_371)
1 (3,-5) 1 (—2,2)
" (—3,5) " (0,4)
#* (5.2) # (L5

(—2,0) (0,0)
( ) <07 _3)
! (0,0) 1 (—4,0)
(—3,5) " (1,0)
# (0,2) # (O,—Z)

'K QEB CLIILTFKD BUBO@FPBP K>JB QEB LOABOBA M>FO LC B>@E MLFKQ PELTK FK QEB OB
PVPQBJ

'K QEB CLIILTFKD BUBO@FPBP TEF@E LOABOBA M>FOP >0OB PLIRQFLKP QL QEB DFSBK BNR>

20 4+y =6 (3,0)
(1,4) 1 (2,3)
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Aoy — 2y = 8 (—=1,-1)
(3,2) ' (3:9)
(1’4) Yy = %:U —1
! (0, —4) (2’0)
y=4x + 3 (—6, —4)
(4,3) (=4, 1)

'K QEB CLIILTFKD BUBO@FPBP @LJMIBQB QEB Q>?I1B QL CFKA PLIRQFLKP QL B>@E IFKB>0O B

y=2xr—14 y=x+5

x Yy (7,9) T y (z,7)

-1 5

=1ir+1 :

Yy=3 y:—%x—Z

i I AT r [y Jew
—2

r+3y==6 2¢ — 5y =10

T y | (z,y) T y | (z,y)

'K QEB CLIILTFKD BUBO@FPBP CFKA QEOBB PLIRQFLKP QL B>@E IFKB>0O BNR>(

y=>5xr—38 r+y=38
y=—4x+5 rTt+y=-—2
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3r+y=2>5 20 +4y =8
dr —y =28 Sr — 2y = 10

+>@HBKWFB OB@LOABAHBEDE/BSBOV QTL JLKQEP REBB>PKIJLKQEP >KA TBFDEQ H
MLRKAP >0OB IFPQBA FK QEB GKAIREBIKI>P >K LOABOBA M>FO FK QEB QEFOA @LIRJK

> ILQ QEB MLFKQP LK > @LLOAFK>QB MI>KB

? S5EV FP LKIV /R>A0>KQ ' KBBABA

9 x| 09=<H | (z,y)
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5:>-0:

(—4,1)  (=3,-4) 1 (1,-3) =
(4,3) !

(0,—-2) (—=2,0) '+ (0,5) " (5,0)
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xr Y | @y x Y | @ xr Y | @y

_4 (0,—4) (0,5) (0,1)

(2,0) (3,2) (3,2)

-1 —6 (-1,-6) -2 (-2,7) (6,3)

€T Y | @y x Y | @y €T Y | @y

-2 (0,-2) 0,2) -2 (0,-2)

—9 (2,-5) (3,1) (10,2)

—2 (2.1 (6,0) (5,0)
KPTBOP TFIl S>0V KPTBOP TFIl S>0V
KPTBOP TFIl S>0V KPTBOP TFIl S>0V
KPTBOP TFIl S>0V KPTBOP TFIl S>0V
KPTBOP TFIl S>0V KPTBOP TFIl S>0V

>

? DB >KA TBFDEQ >OB LKIV MLPFQFSB

191*<:165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f3PB QEB 0B@Q>KDRI>QA-2OAFKSPBAVPQBJg FK


https://openstax.org/details/books/elementary-algebra

'</ =2/ $/-=+71>5+; 88;.37+=/ %B<=/6

-MBK1Q>BV *VKK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP FK@BK@B
A>MQBA ?V 'W>?BI> +ABRQEB A>MQ>QFLK 1Q>QBJBKQ CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/




9 )70 15-)9 8<):165: 15 # >6 %)91)*3-:

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

] OB@LDKFWB QEB OBI>QFLKPEFM ?BQTBBK QEB PLIRQFLKP LC >K BNR>QFLK >KA FQP DO>\
] %O>ME > IFKB>0 BNR>QFLK ?V MILQQFKD MLFKQP
] %O>ME SBOQF@>| >KA ELOFWLKQ>I IFKBP

I-+6/51A- ;0- 1-3);165:017 -;>--5;0- "63<;165: 6. )5 8<);165)5, 1;:
9)70

'K QEB MOBSFLRP PB@QFLK TB CLRKA PBSBO>| PLIRQELKRQ: GEEEBNREBAERQBA FK QEB

Q>?IB ?BILTL QEB LOABOBAMSFQR, 0) >KA(1, g) >OB PLJB PLIRQFLKP QL QEB BNR>QFLK

3r 4+ 2y =6 5B @>K MILQ QEBPB PLIRQFLKP FK QEB OB@Q>KDRI>0O @LLOAFRROB PVPQBJ >

3r+2y==6
)

)
)

) ()
9 2

xz,

(
(
(

S|l Wl

0,
2

Y
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64B2

LQF@B ELT QEB MLFKQP IFKB RM BIBREE@@Y GEB MLFKQP TFQE > IFKB QL DBQ QEB DO>ME
BNR>QRBuK+ 2y = 6 1BB$SFDROB ,LQF@B QEB >OOLTP LK QEB BKAP LC B>@E PFAB LC QEB IFt
>OOLTP FKAF@>QB QEB IFKB @LKQFKRBP

64B2

#SBOV MLFKQ LK QEB IFKB FP > PLIRQFLK LC QEB BNR>QFLK IPL BSBOV PLIRQFLK LC QEFP
QEFP IFKB .LiRIMQR QEB IFKB >0B KLQ PLIRQFLKP

LQF@B QE>Q QEB MLFKQ TELPB @(--DAFKPQBFOEEBIFKB PELIKOROB 'C VLR PR?PQFQRQB
x = —2>KAy = 6 FKQL QEB BNR>QFLK VLR CFKA QE>Q FQ FP > PLIRQFLK QL QEB BNR>QFLK



; +92 37/+; >+=387<37&@8( +;3+,5/<

64B2

1L QEB MLEK®) 6) FP > PLIRQFLK QL QEB BNRMQFELK; 2EB MEO>PB fQEB MLFKQ TELPB
@LLOAFK>QEP20R) FP LCQBK PELOQBKBA QI(fQE® GLFKQ

1L (4,1) FP KLQ > PLIRQFLK QL QEBBNRyQFIK2EBOBCLOB QEBAMLFRRKLQ LK QEB IFKB
1BB$FDROB 2EFP FP >K BU>JMIB LC QEB P>VFKD f MF@QROB FP TLOQE > QELRP>KA TLOAP
PELTP VLRIQEB PLIRQFLKP QL QEB BNR>QFLK #SBOV MLFKQ LK QEB IFKB FP > PLIRQFLK LC
BSBOV PLIRQFLK LC QEFP BNR>QFLK FP LK QEFP IFKB42EfR.(&KiE BB IgR+HGALBEB

3r+2y =206
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%0O>ME LC > IFKB>0 BNR>QFLK

2EBDO>ME LC > IFKB>O BNR>QHBY = (' FP > IFKB

] #SBOV MLFKQ LK QEB IFKB FP > PLIRQFLK LC QEB BNR>QFLK
] #SBOV PLIRQFLK LC QEFP BNR>QFLK FP > MLFKQ LK QEFP IFKB

2EB DO>ME/LE 2x — 3 FP PELTK

$LO B>@E LOABOBYBI@HAB

> 'P QEB LOABOBA M>FO > PLIRQFLK QL QEB BNR>QFLK
? 'P QEB MLFKQ LK QEB IFKB

0,-3) (3,3) ' (2,-3) " (—1,-5)

,C@IH=CB
1R?PQFQR@B £}Bd S>IRBP FKQL QEB BNR>QFLK QL @EB@H FC QEB LOABOBA M>FO FP > PLIRQFLK C

>




; +92 37/+; >+=387<37&@8( +;3+,5/<

? ILQ QEB MLFK@®R3) (3,3) ! (2,—3) >kKA"(—1,-5)

2EB MLFKQP3) (3,3) >KA(—1,—5) >OB LK QEB{F&¥B2x — 3 >KA QEB MI(BKO3) FP KLQ LK QEB
IFKB

2EB MLFKQP QE>Q >0OB PLIROBUKP QI>0B LK QEB IFKB ?RQ QEB MLFKQ QE>Q FP KLQ > PLIRQFLK FP |
IFKB

207 '2

3PB QEB DO>NMELQGx — 1 QL AB@FAB TEBQEBO B>@E LOABOBA M>FO FP

] >PLIRQFLK QL QEB BNR>QFLK
] LK QEB IFKB

> (0,—1) 2 (2,5)
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1ELT >KPTBO
> VBP VBP? VBP VBP

9)70) 15-)9 8<):165* @ 36;:15/ 615

2EBOB >0B PBSBO>| JBQELAP QE>Q @>K ?B RPBA QL DO>ME > IFKB>0 BNR>QFLK 2EB JBQEL
3z + 2y = 6 FP @>IIBA MILQQFKD MLFKQP LO QEB .LFKQd.ILQQFKD +BQELA

&LT 2L %O>ME >K #NR>QFLK V .ILQQFKD .LFKQP

%0O>ME QEB BNR>9FLK + 1 ?V MILQQFKD MLFKQP
,C@IH=CB




; +92 37/+; :>+=387<37&@8( +;3+,5/<
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%0O>ME QEB BNR>QFLK ?V MILQREKPIMERKQP
1ELT >KPTBO
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&-52 - %O>ME > IFKB>0 BNR>QFLK ?V MILQQFKD MLFKQP

2EB PQBMP QL Q>HB TEBK DO>MEFKD > IFKB>0O BNR>QFLK ?V MILQQFKD MLFKQP >0OB PRJJ>OFWBA

$FKA QEOBB MLFKQP TELPB @LLOAFK>QBP >OB PLIRQBEKFWYB QEBBRR>QFRNB-0

ILQ QEB MLFKQP FK > OB@Q>KDRI>0 @LLOAFK>QB PVPQBJ 'EB@H QE>Q QEB MLFKQP IFK
@>OBCRIIV @EB@H VLRO TLOH

"O>T QEB IFKB QEOLRDE QEB QEOBB MLFKQP #UQBKA QEB IFKB QL CFIl QEB DOFA >KA MR(
LC QEB IFKB

'Q FP QORB QE>Q FQ LKIV Q>HBP QTL MLFKQP QL ABQBOJFKB > IFKB ?RQ FQ FP > DLLA E>?F
LKIV MILQ QTL MLFKQP >KA LKB LC QEBJ FP FK@LOOB@Q VLR @>K PQFII AO>T > IFKB ?RQ F(
PLIRQFLKP QL QEB BNR>QFLK 'Q TFII ?B QEB TOLKD IFKB

'C VLR RPB QEOBB MLFKQP >KA LKB FP FK@LOOB@Q QEB MLFKQP TFII KLQ IFKB RM 2EFP Q
TOLKD >KA VLR KBBA QL @EB@H VLRO TLOH CBOBK@BEBRAFBBK M>0Q > >KSHARRIB ? FK

64B2
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*BQP AL >KLQEBO BU>JMIB 2EFP QFJB TBill PELT QEB I>PQ QTL PQBMP >II LK LKB DOFA

%O>ME QEB BNR>QFRx

1LIRQFLK
$FKA QEOBB MLFKQP QE>Q >OB PLIRQFLKP QL QEB BRE>PFBR @B G HIPHFR-RBPLELFBB
TEV

5 B IFPQ QEB MLFKQP FK QEB Q>?IB ?BILT

Yy = —3T

x Y (z,y)
(0,0)
-3 (1,-3)
-2 (—2,6)

ILQ QEB MLFKQP @EB@H QE>Q QEBV IFKB RM >KA AO>T QEB IFKB
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%0>ME QEB BNR>QFLK ?V MILQREKD Mt FKQP
1ELT >KPTBO

5EBK >K BNR>QFLK FK@IRABP > CO>@ QF @FENQER @:BEQFI PR?PQFQRQB >K\i:KRJ?BOP C
RQ QEB J>QE FP B>PFBO FC TB J>HB hDLLAi @ELF@BP ZEEPQER $BIRBP £8LFA CO>@QFLK
>KPTBOP TEF@E >0B E>OA QL DO>ME MOB@FPBIV
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1
%0>ME QEB BN@>@|=5K: + 3

,C@IH=CB
1
$FKA QEOBB MLFKQP QE>Q >O0B PLIRQFLKP QL QEB BNR>QFLK 1FK@E QEPRBIBEFEKOEP QEB CO

TB TFIl @ELLPB S>IRBRAXOBCRIE/ TFII RPB WBOL >P LKB @ELF@B >KA JRIQFMIBP LC CLO QEB LQEBC
5EV >0OB JRIQFMIBP LC > DLLA @ELF@B @LO S>IRBP LC

2EB MLFKQP >0OB PELTK FK QEB Q>7?IB ?BILT

y=—-x+3

JILQ QEB MLFKQP @EB@H QE>Q QEBV IFKB RM >KA AO>T QEB IFKB
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1
%0>ME QEB BNR>QFLH: — 1

1ELT >KPTBO

1L C>0ll QEB BNR>QFLKP TB DO>MBEERBE>PK QBOJPLICTBill DO>ME >K BNR>QFLK FSKOE
y LK QEB P>JB PFAB B TE>Q E>MMBKP FK QEBBNR>0OBLKCy = (0 TE>Q FP QEB S>IRB LC
r
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2EFP MLFKQ E>P > CO>@@HI@ICOAEER)B >KA TEFIB TB @LRIA DO>ME QEFP MLFKQ FQ FP E
1
MOB@FPB DO>MEFKD CO>@QFLKP 0BJBJ?BG-FKIQER BIB-@HBBCRIIV @ELPB S2IRBP CLO

>P KLQ QL DO>ME CO>@QFLKP >Q >Il 'C TB P24SB QEBBGIR) GELKFII ?B B>PFBO QL CFKA QEO
PLIRQFLKP QL QEB BNR>QFLK

2c+y = 3
y = —2x+3

2EB PLIRQFLKR €LO 2 = 1 >KAr = —1 >OB PELTK FK QEB Q>?IREBIDD>ME FP PELTK FK
$FDROB

2c+y =3
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64B2

I>K VLR IL@>QB QEB(l\EZigEB(QrEF@E TB CLRKA ?V IBROQFKIK QEB IFKB

%O>ME QEB BNBaQFUK= —1

,C@IH=CB
$FKA QEOBB MLFKQP QE>Q >OB PLIRQFLKP QL QEBBNR>QFLK |3z +vy = —1
$FOPQ PLISB QEB BNRyQFLK CLO .

5BillIB@g ?B  >KA—1 QL CFKA MLFKQP 2EB LOABOBA M>FOP >0B PELTK IEQ QEB QO HRQBILT
@EB@H QE>Q QEBV IFKB RM >KA AOFORBB-KB 1BB
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3r+y=-1
T y (z,9)
-1 (0,—-1)
—4 (1,—4)
-1 (—1,2)

64B2

9%0>ME QEB BNR2QFlK= 2
1ELT >KPTBO
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'C VLR @>K @ELLPB >KV QEOBB MLFKQP QL DO>ME > IFKB ELT TFIl VLR HKLT FC VLRO DO>M
PELTK FK QEB >KPTBOP FK QEB ?LLH 'C QEB MLFKQP TEBOEDERADSHNMERGHB QERPREB
QEB DO>MEP J>Q@E

2EB BNR>QFLKEKIMIB  T>P TOFQQBK FK PQ>KA>0A CLQI>KAQECQEE P>JB PFAB 5

PLISBA QE>Q BNR>QFKKERPQ LKB PQBM RQ CLO LQEBO BNR>QFLKP FK PQ>KA>0A CLOJ FC
PLISB C4CPL TB TFII IB>SB QEBJ FK PQ>KA>@\@:RPGFII CFKA > CFOPQ MLFKQ QL MILQ ?V IB
2 = () >KA PLISFKDiCE® @>K MILQ > PB@LKA MLFKQ 2/IBRQEMEBK PLISFKDZHEX TB

TFII MILQ > QEFOA MLFKQ ?V RPFKD PLJB LQEBO S>IRB CLO

%O0>ME QEB BNRzQFLIYy = 6
,C@IH=CB
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$FKA QEOBB MLFKQP QE>Q >OB PLIRQFLKP QL QEB BNR>QFLK 2c —3y = 6
$FoPQ aBg () 2(0)—3y = 6
1LISB C =0
Lo y = —2
LTIBQy =0 2¢ —3(0) = 6
2r = 6
1LISB CLO
r = 3
5 B KBBA > QEFOA MLFKQ OBEB@PBO@ELLPB >KV SREGL®BIIIBE =6 [2(6) —3y = 6
12-3y = 6
1LISB Clp -3y = —6
y = 2

5 B IFPQ QEB LOABOBA M>FOP FK QER@ZIBVIEIKRP @EB@H QE>Q QEBV IFKB RM >KA AC
$FDROB

>T QEB IFk
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64B2

207 '2

%O>ME QEB BNRzQFI2y = 8
1ELT >KPTBO
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9)70 %-9:1+)3 )5, 691A65:)3 15-:

I>K TB DO>ME >K BNR>QFLK TFQE LKIV LKB S;ORANE (FPQRPTFQELRQ>ELT TFII
TB J>HB > Q>?IB LC S>IRBP QL DBQ QEB MLFKQP QL MILQ

*BQP @LKPFABO QEB BNR>OFIZEFP BNR>QFLK E>P LKIV LKB:S2BBBNR>QFLK P>\P QE>Q
FPOD.F@NR>| O13 PL FQP S>IRB ALBP KLQ ABMBEAQ®BO TEFEP QEB S>IRBRE>IT>VP
-3

1L QL J>HB > Q>?IB LC S>IRBP-3TEEQBO >Il EBIRBP 2EBK @ELLPB >KV SxIRER QIR
ALBP KLQ ABMBKALR @>K @ELLPB >KV KRJ?BOP VLR IFHB RQ QL CFQ QEB MLFKQP LK LRO

DO>ME TBillRPB  >KA CLO@EBAFK>QBP 1BB QEB Q>?IB ?BILT

xr=-3
v |y | (z,y)
-3 (—3,1)
-3 |(-3,2)
-3 (—3,3)

ILQ QEB MLFKQP COLJ QEB Q>7?IB >KA @LKKB@Q QEBJ TFQE >$FDRXHRBE)> BB AXIBA@B FK
DO>MEBB22A60.9 96;2

64B2
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4BOQF@>I IFKB

SBOQF@>FFREB DO>ME LC >K BNR>QFLK:LLE QEB CLOJ
2EB IFKB M>PPBP QEOERDERS 0)

%0>ME QEB BNR>GFLK

,C@IH=CB

2EB BNR>QFLK E>P LKIV LKB S>SRARIEP >IT>VP BNR> QB @OB>QB QEB Q>?IB ?Bi FFEBOB
>IT>VP >KA QEBK MRQ FK >KV SpIREPIDEME FP > SBOQF@>! IFKB M>PPEKDRREQL RDEBQE
$FDROB
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64B2

207 '2

%0>ME QEB BNR>SFLK
1ELT >KPTBO

5E>Q FC QEB BNR>QFPREKR *BQP DO>ME QEB BNR=QFIXEFP QFJB REB>IRB FP >
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@LKPQ>KQ PL FK QEFR/BNRPQEIXABMBKAIR FK CLO >l @EEK QEB Q>?IB ?BILT >KA QEBK
@ELLPB >KV S>IRBPTBORPB  >KA CLO BERLOAFK>QBP

y =
x|y | (z,y)
(0,4)
(2,4)
(4,4)

2EB DO>ME FP > ELOFWLKQ>| IFKB M>PPFKXDFRPEQL. R DEBDEBB

64B2

&LOFWLKQ>I IFKB

ELOFWLKQ>FFFREB DO>ME LC >K BNR>QFLK/LE QEB CLOJ
2EB IFKB M>PPBP QEOERDERE b)




>+=387<+7. =2/3; ; +92<

%O>ME QEB BNR>QFLK .
,C@IH=CB
2EB BNR>QFIK —1 E>P LKIV LKB S>ORp2BB S>IRB yEP @LKPQ>KQ Il QEB LOABOBA M>FOP FK QEB Q
?BILT E>SB QEB PE@LLOAFK>QB 2EB DO>ME FP > ELOFWLKQ>| IFKB M>BPF i QHFOPRDEKQEB
FK$FDROB
y=-1
% Y (z,9)
-1 (0,-1)
-1 (37 _1>
-3 —1 (=3,-1)
64B2

%0O>ME QEB BNR>QFLK
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1ELT >KPTBO

2EB BNR>QFLKP CLO SBOQF@>I >KA ELOFWLKQ>! IFKBP ILLH SBOY PFIFISEQLFABNEERFLKP ||
AFCBOBK@B ?BQTBBK QEBBNR:QMAP= 4

2EB BNR>QFLK 47 E>P ?LQE>KAy 2EB S>IRB y@BMBKAP LK QEB Sx»IREEBE@LLOAFK>QB
@E>KDBP >@@LOAFKD QL QEEBBNRB+QFLK 4 E>P LKIV LKB S>OF>?IB 2EB $RB LC
@LKPQ>KQFZEBLOAFK>QB FP >IT>VP 'Q ALBP KLQ ABMBKAIL K BEGES IRBAEP ?BILT

y =4z
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64B2

LQF@B BEKDROB QEB BNR>@QF:Kx DFSBP > PI>KQBA IFKB FEFB-SBP > ELOFWLKQ>I IFKB

%O>ME= —3x >KAy = —3 FK QEB P>JB OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ

,C@IH=CB
LQF@B QE>Q QEB CFOPQ BNR>QFLK: EFEFIEQES OB@LKA ALBP KLQ 1BB QEBIEBBR.?BILT
DO>MEP >OB PELJROROB

Y= —3x
T y (z,y)
(0,0)
-3 (1,-3)
—6 (2,—6)
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y=-3
T y (2, y)
-3 (0, —3)
-3 (1,-3)
-3 (2,-3)
64B2

%O>ME= —4x >KAy = —4 FK QEB P>JB OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ
1ELT >KPTBO
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-@ 65+-7;:

] IF5D<5 %=B95F EISH=CB 6M )@CHH=B; )C=BHG
$FKA QEOBB MLFKQP TELPB @LLOAFK>QBP >OB PLIRQBEKFQYB QEBBNR>QF
> Q>?IB

ILQ QEB MLFKQP FK > OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ EB@H QE>Q QI
QEBV AL KLQ @>OBCRIIV @EB@H VLRO TLOH

"O>T QEB IFKB QEOLRDE QEB QEOBB MLFKQP #UQBKA QEB IFKB QL CFIl QEB
>OOLTP LK ?LQE BKAP LC QEB IFKB

36:1)9@

'F5D< C: 5 @=B95F 9EI5H=CB
2EB DO>ME LC > IFKB>0 BNR3QBuK= C' FP > PQO>FDEQ IFKB #SBOV MLFKQ LK QEB IFKB FP > PLI
LC QEB BNR>QFLK #SBOV PLIRQFLK LC QEFP BNR>QFLK FP > MLFKQ LK QEFP IFKB
<CF=NCBH5@ @=B9
(ELC;FWLKQ>I IFKB FP QEB DO>ME LC >K BNR2QELK PERIEEEMMPPBP QEOERDERER
0,b
JOFH=75@ @=B9
SBOQF@>I IFKB FP QEB DO>ME LC >K BNRaQELK PEREKBNMXPPBP QEOERDERIXB
(a,0)

? -O+1:-"-

'K QEB CLIILTFKD BUBO@FPBP CLO B>@B@FABOBA M>FO
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> 'P QEB LOABOBA M>FO > PLIRQFLK QL QEB BERMMFKQ LK QEB IFKB

y=x-+ 2
(0,2)
(1,2)
F(—=1,1)
"o(=3,-1)
Y = %x -3
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'K QEB CLIILTFKD BUBO@FPBP DO>ME ?V MILQQFKD MLFKQP

y=3xr—1 x+y=-3
y=—3r+3 T—y=2
y=x+2 r—y=-—1
y=-—-x—3 3r+y="7
Yy =2x 20 +y = —3
= 1
Y 31x §x+y:2
y:§x+2 1
s Tty =3
y=3r-5 2 + 3y = 12
2 3rx —4y =12
=——z+1
Y775 z—6y=3
y=—§x+2 STy =2
r+y=06

'K QEB CLIILTFKD BUBO@FPBP DO>ME B>@E BNR>QFLK

r=4 x—z
x=—2 3
_ 15
y=-5

'K QEB CLIILTFKD BUBO@FPBP DO>ME B>@E M>FO LC BNR>QFLKP FK QEB P>JB OB@Q>KDRI
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= KAy = 1 1
Y 2I>Ay 2 ’y:——{L‘>KAy:——

2 2
2EB 1QLKB@EFIAP OBKQBA > JLQLO ELJB CLO LKB TBBH QL DL LK S>@>QFLK 'Q @LP
MBO JFIB QL OBKQ QEB JLQLO ELJB PL QEB IFKB>0BNRIQGRLKDFSBP QEB
@LPQ CLO AOFSFKIBP !>I@RI>QB QEB OBKQ>I @LPQ CLO AOFSFKD >KA  JFIB
>KA QEBK DO>ME QEB IFKB

5:>-0:
VBP KL VBP VBP
KL KL VBP VBP
| VBP VBP | VBP VBP

VBP VBP " KL KL
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9 )70>1;0 5;-9+-7;: B 67;165)3

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 'ABKQFCV:QEKA/d FKQBO@BMQP LK > DO>ME
] $FKA QEB >KAyd FKQBO@BMQP COLJ >K BNR>QFLK LC > IFKB
] %O>ME > IFKB RPFKD QEB FKQBO@BMQP

-5;1.@ ;0- xB)5, yB 5;-9+-7;:65) 9 )70

#SBOV IFKB>0 BNR>QFLK @>K ?B OBMOBPBKQBA ?V > RKFNRB IFKB QE>Q PELTP >Il QEB PLIF
5 B E>SB PBBK QE>Q TEBK DO>MEFKD > IFKB ?V MILQQFKD MLFKQP VLR @>K RPB >KV QEOB
2EFP JB>KP QE>Q QTL MBLMIB DO>MEFKD QEB GBBRKFOP8@PBABEOBB MLFKQP

Q CFOPQ DI>K@B QEBFO QTL IFKBP JFDEQ KLQ >MMB>0 QL ?B QEB P>IBEBKQ BIJEEYPTLRI
I>?BIBA RQ FC >Il QEB TLOH T>P ALKBQ@&BIRXER@ELRIA ?B BU>@QIV QEB P>JB -KB T>V QL
OB@LDKFWB QE>Q QEBV >0B FKABBA QEB P>JB IFKB FP QL ILLH >@THEFB-GBEMRIERB @OLPP
>UFP 2EBPB MLFKQP >OB @IIBAMIEER)EB IFKB

'KQBO@BMQP LC > IFKB

2EB MLFKQP TEBOB > IFKB @®ILRABP-GERERIFP >0B @>|IBKQEB@BMQP LC > IFKB

*BQP ILLH >Q QEB DO>MEP LC QEEIRKBP FK

#U>JMIBP LC DO>MEP @OLPPFKD QEB U KBD>QFSB >UFP
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64B2

$FOPQ KLQF@B TEBOB B>@E LC QEBPB:REBP @FSEPREFRCHEOB
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=IF9 | -<9 @=B9CEGIG MRBL=G 5HF89F98 D5=F C: H<=G 0JC=BH
$FDROB [> (3,0)
$FDROB |? (4,0)
$FDROB @ (5,0)
$FDROB |A (0,0)

"L VLR PBB > M>QQBOK

$LO B>@E QHE] @LLOAFK>QB LC QEB MLFKQ TEBOB QERIIFKBRERPLRIBER. QEB MLFKQ TEBOE
QEB IFKB @OLPRBPUPPE>P QEB(GLOPKA FP @>IIBAJEE)BO@BMQ LZEBEKEQBO@BMQ
L@@ROP TEEKWBOL

LT IB@ ILLH >Q QEB MLFKQP TEBOB QEBPBR§XBFRRBPPEER>?IB ?BILT

=IF9 | -<9 @=B9CGEGIG K88=G 5H (F8IF98 D5=F :CF H<=G DC=BH
$FDROB [> (0,6)

$FDROB [?—3 (0,—3)

$FDROB |@ 5 (0,5)

$FDROB |A (0,0)

5E>Q FP QEB M>QQBOK EBOB

'KB>@E OQER @LLOAFK>QB LC QEB MLFKQ TEBOB QERIIFKBRoFPLWWBER. (HB MLFKQ TEBOB
QEB IFKB @OLPRBPUFPE=>P QEB(CLIDPFKA FP @>1IBA @GERI2=AC QEB IFKB RHEKQBO@BMQ
L@@ROP TEBKWBOL

Bl FKQBO@BMOREKQ@BO@BMQ LC > IFKB

2EBE FKQBO@BMQ FP (QEB)MEBQB QEB IFKB @OLEPRAEREB
2EBFd FKQBO@BMQ FP (0EB) MERGB QEB IFKB @OIFRPRFEDER
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$FKA QEB>KAd FKQBO@BMQP LK B>@E DO>ME




; ¥92 @3=27=/;-/9=< D 89=387+5

,C@IH=CB

> 2EB DO>ME @OLPRBRUBPE-Q QEB(MLEKQEBE FKQBO@BMQ FP
2EB DO>ME @OLPRBFUFPB-Q QEB (AL 2KQEBF FKQBO@BMQ FP

? 2EB DO>ME @OLPRBPUFEB-Q QEB (RLGKQEBE FKQBO@BRIQ FP
2EB DO>ME @OLPRBFUFEB-Q QEB(MLFK) 2EBFd FKQBO@BM Q-6
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@ 2EB DO>ME @OLB®PBBRFERQ QEB (MLFKQ 2EBE] FKQBO@BMR, Bip
2EB DO>ME @OLPRBFUBEB-Q QEB(MLFKQ 2EBFd FKQBO@BMQ-BR

207 '2

$FKA QEB>KAd FKQBO@BMQP LK QEB DO>ME

1ELT >KPTBO
B FKQBO@BMQ Fd FKQBO@BMER)

15,:0- xB)5, yB 5:-9+-7;: .964 )5 8<):165 6.) 15-

0B@LDKFWFKD (EEHXQBB E@MROP FEBKWBOL >KA QE¢GHIEED @BMQ L@ @RPWBERK
DFSBP RP > JBQELA QL CFKA QEB FKQBO@BMQP LC > |IEKE K/ [N BORENOK(B2Q
>KA PLISB EL2). CFKA GEBKQBO@EME: () >KA PLISB ELO

$FKA QEB>KA FKQBO@BMQP COLJ QEB BNR>QFLK LC > IFKB

3PB QEB BNR>QFLK LC QEBARKB 2

] QER FKQBO@BMQ LC QEB+HKBKB®LISB GLO
] QEEd FKQBO@BMQ LC QEB4KB-KBPLISB GLO
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$FKA QEB FKQBO@BMQP+6
,C@IH=CB

5 B TFIl IBQ = () QL CFKA RIFEKQBO@BMQ 2>KA(BUL CFKA RIEKQBO@BVIFIECFII FK QEB Q>?IB
TEF@E OBJFKAP RP LC TE>Q TB KBBA QL CFKA

2L CFKA G@BKQBO@BMQ-1BQ

*BQ:
1FIMIFCV

2EBEFKQBO@BMQ FP
2L CFKA GEEQBO@BMEQ 1BQ

*BCE

1FIMIFCV

2EBFFKQBO@BMQ FP

2EB FKQBO@BMQP >OF RFB MAKQP) >P PELTK FK QEB CLIILTFKD Q>?IB
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2c +y=26

207

$FKA QEB FKQBO@BMQP+CL 2.
1ELT >KPTBO
Ed FKQBO@BMK) Fd FKQBO@BMQ)

$FKA QEB FKQBO@BM/L.E 12
,C@IH=CB
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2L CFKA @EKQBO@BMQ 1BQ

*BQ:
1FIMIFCV

2EBEFKQBO@BMQ FP
2L CFKA GEEKQBO@BEQ BQ

*BCE

1FIMIFCV

2EBFFKQBO@BMQ FP I

2EB FKQBO@BMQP >0B QEB MLFKQP >KA | >P PELTK FK QEB CLIILTFKD Q>?IB

dr — 3y = 12

T Y

—4

$FKA QEB FKQBO@BMQR/L€ 12.

1ELT >KPTBO
B FKQBO@#MQ) Fd FKQBO@BMEB)




>+=387<+7. =2/3; ; +92<

9)70) 15-$:15/;0- 5;-9+-7;:

2L DO>ME > IFKB>0 BNR>QFLK ?V MILQQFKD MLFKQP VLR KBBA QL CFKA QEOBB MLFKQP TEI
PLIRQFLKP QL QEB BNER @E{HKRPBE)ERAI FKQBO@BMQP >P QTL LC VLRO QEOBB MLFKQP $F

FKQBO@BMQP >KA QEBK CFKA > QEFOA MLFKOKE. BROBQEB ®GRQRAFKB RMeQEBK AO>T
IFKB 2EFP JBQELA FP LCQBK QEB NRF@HBPQ T>V QL DO>ME > IFKB

&LT QL %O>ME > *FKB 3PFKD 'KQBO@BMQP

%O>MEx + 2y = 6 RPFKD QEB FKQBO@BMQP
,C@IH=CB
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%O>ME— 2y = 4 RPFKD QEB FKQBO@BMQP
1ELT >KPTBO
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&-52 - %O>ME > IFKB>0 BNR>QFLK RPFKD QEB FKQBO@BMQP

2EB PQBMP QL DO>ME > IFKB>0 BNR>QFLK RPFKD QEB FKQBO@BMQP >0B PRJJ>OFWBA 2BILT
$FKA QEB>KAd FKQBO@BMQP LC QEB IFKB

s *BQy = 0 >KAPLISB @LO

s *BQr = () >KA PLISB GLO

$FKA > QEFOA PLIRQFLK QL QEB BNR>QFLK
ILQ QEB QEOBB MLFKQP >KA @EB@H QE>Q QEBV IFKB RM
"O>T QEB IFKB

%O>ME: — 3y = 12 RPFKD QEB FKQBO@BMQP

,C@IH=CB
$FKA QEB FKQBO@BMQP >KA > QEFOA MLFKQ
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5 B IFPQ QEB MLFKQP FK CLIILTFKD Q>?I1B >KA PELT QEB DO>ME ?BILT

dr — 3y = 12
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207 '2

%O>ME: — 2y = 10 RPFKD QEB FKQBO@BMQP
1ELT >KPTBO

%O>ME= 52 RPFKD QEB FKQBO@BMQP
,C@IH=CB

2EFP IFKB E>P LKIV LKB FKQBO@BMQ((QRGFP QEB MLFKQ

2L BKPROB >@@RO>@V TB KBBA QL MILQ QEOBE ANAKRQBX@EMIEB>0B QEB P>JB MLFKQ TB KBB!
AD<SILOB MLFKQP QL DO>ME QEB IFKB

1BB CLIILTFKD Q>7?IB
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Y =0T

7 Y (z,9)
(0,0)
(1,5)
—1 -5 (—1,—5)

ILQ QEB QEOBB MLFKQP @EB@H QE>Q QEBV IFKB RM >KA AO>T QEB IFKB

%O>ME= 4x RPFKD QEB FKQBO@BMQP
1ELT >KPTBO
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-@ 65+-7;:

] =B8 H<XQ 5B8/Q #BHBEDHGCA H<9 EI5SH=CB C: 5 %=B9
s 3PB QEB BNR>QFLK LC QEB IFK BURKGEO@HEEQ LC QEB4RKEKBPLISB

cLaé

s 3PB QEB BNR>QFLK LC QEB IFKBARKQBEO@HAQ LC QEB+AKBKIBPLISB

CL®G

] 'F5D<5 %=B95F EI5SH=CB IG=B; H<9 #HP3I6

$FKA QEB>KAd FKQBO@BMQP LC QEB IFKB
*BQ = () >KA PLISB ELO
*BQr = () >KA PLISB ELO

$FKA > QEFOA PLIRQFLK QL QEB BNR>QFLK
ILQ QEB QEOBB MLFKQP >KA QEBK @EB@H QE>Q QEBV IFKB RM
"O>T QEB IFKB

] ,HF5H9;M :CF <CCG=B; H<9 &CGH CBJ9B=9BH &9H<C8 HC IF5D< 5 %=B9

S

S

'LKPFABO QEB CLOJ LC QEB BNR>QFLK

'C FQ LKIV E>P LKB S>OF>?IB FQ FP > SBOQF@>I LO ELOFWLKQ>I IFKB
2 = a FP > SBOQF@>| IFKB M>PPFKEREFERE QEB
y = b FP > ELOFWLKQ>| IFKB M>PPFKBIQEMHRAE QEB

'CFFP FPLI>QBA LK LKB PFAB LC QEB BNR>QFLK DO>ME ?V MILQQFKD MLFKC
IELLPB >KV QEOBB S>IRBREQEBK PLISB CLO QEB @LGOBPNMRIBRAFKD

'C QEB BNR>QFLK FP LCiQEBELSJ CFKA QEB FKQBO@BMRP-KAKA QEB
FKQBO@BMQP >KA QEBK > QEFOA MLFKQ
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36:1)9@

=BHYBDHG C: 5 @=B9

2EB MLFKQP TEBOB > IFKB @EILRFBP>QBEIREBJFP >0OB @>1I1BA QEB FKQBO@BMQP LC QEB IFKB
xQ =BHEIDH

2EB MLFKQ0) TEBOB QEB IFKB @O|BEPRFPEEEEFKQBO@BMQ L@ @ RORVEERK
M =BHESDH

2EB MLFK®Q b) TEBOB QEB IFKB @OLFPRFFREBEFKQBO@BMQ L@ @FBRVEEBK

? -9+1:-"-;

'K QEB CLIILTFKD BUBO @ FPHE XFRARPEBO@BMQP LK B>@E DO>ME
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'K QEB CLIILTFKD BUBO@FPBP CFKA QEB FKQBO@BMQP CLO B>@E BNR>QFLK

r+y=4

r4+y=-—2
rT—Y=29

r—y=-—3
T+ 2y =28
3r+1y=206
r—3y =12

dor —y =38

3x —2y =12
y:%x+1

y:%x+2

y =3z

y = —4x

'K QEB CLIILTFKD BUBO@FPBP DO>ME RPFKD QEB FKQBO@BMQP

—x 4+ 5y = 10
r+2y=4
T4y =2
rT+y=-3
r—y=1
r—y=-—4

dr+y =4

20 + 4y = 12
3r—2y=256
2x — by = —20
3r —y=—6
y =5
Yy==x
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">JFBK FP AOFSFKD COLJ 2ERKABO >V QL +LKQOB>I > AFPQ>K @RI XUFP IHBPEBER)>ME
PELTP QEB QFJB FK ELROP PFK@B ">JFBK IBCZEBERKABOOBKOBPBKQP QEB AFPQ>K@B EB

> $FKA QEB>KAd FKQBO@BMQP

2 #UMI>FK TE>QRYERA FKQBO@BMQP JB>K CLO ">JFBK

5:>-0:
(3,0),(0,3) (8,0),(0,4)
(5,0), (0, —5) (2,0),(0,6)
(—2,0),(0,-2) (12,0),(0,—4)
(—1,0),(0,1) (2,0),(0,—8)
(6,0),(0,3) (4,0),(0,—6)
(0,0) (—3,0),(0,1)
(4,0),(0,4) (—=10,0),(0,2)
(—2,0),(0,-2) (0,0)
(5,0), (0, —5) (0,0)
(—3,0), (0,3)

2BILT
E>P IBCQ
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> (0,1000) , (15,0)
2 Q(0,1000) EB E>P ?BBK DLKB ELROP >KA E>P

JFIBP IBCQ @15,0) EB E>P ?BBK DLKB
ELROP >KA E>P JFIBP IBCQ QL DL

91*<:165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f%0>ME PRQEAKS BRI@BMOFRKEK) >V
*VKK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP f@BO@B A>MQBA ?V
'W>?BI> +>WRBB QEB A>MQ>QFLK 1Q>QBJBKQ CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

rise
] 3PBm = —— QL CFKA QEB PILMB LC > IFKB COLJ FQP DO>ME
run

$FKA QEB PILMB LC ELOFWLKQ>| >KA SBOQF@>| IFKBP

3PB QEB PILMB CLOJRI> QL CFKA QEB PILMB LC > IFKB ?BQTBBK QTL MLFKQP
%0O>ME > IFKB DFSBK > MLFKQ >KA QEB PILMB

1LISB PILMB >MMIF@>QFLKP

5EBK VLR DO>ME IFKB>0 BNR>QFLKP VLR J>V KLQF@B QE>Q PLJB IFKBP QFIQ RM >P QEBV L
>KA PLJB IFKBP QFIQ ALTK 1LJB IFKBP >0OB SBOV PQBBM >KA PREB(FKBEEOB-KBRTEENEBO
> IFKB QFIQP RM LO ALTK LO FC FQ FP PQBBM LO CI>Q

'K J>QEBJ>QF@P QEB hQFIQi LC > IFK@BRI@>QBR (FKB 2EB @LK@BMQ LC PILMB E>P J>KV
>MMIF@>QFLKP FK QEB OB>| TLOIA 2EB MFQ@E LC > OLEEAOSABM CEESDEBBV@E>FO >0B
PLJB BU>JMIBP TEBOB VLR IFQBO>IIV PBB PILMBP KA TEBK VLR OFAB > ?F@V@IB VLR CBBI (
MRJIM RMEFII LO @L>PQ ALTKEFII

'K QEFP PB@QFLK TB TFII BUMILOB QEB @QLK@BMQ LC PILMB

2EB PILMB LC > IFKB FP QEB O>QFL LC QEB OFPB QL QEB ORK 'K J>QEBJ>QF@P FQ FP >IT>VI
IBQQBO

1ILMB LC > IFKB

rise
2EBPILMB LC > [EEB IFKBIRP= ——
run
2EBOFRB>PROBP QEB SBOQF@>| @ESREBB>RROBPE)EB ELOFWLKQ>I @E>KDB ?BQTBBK QTL MLFKQP
IFKB
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.LPFQFSB >KA KBD>QFSB PILMBP

5 B hOB>Ai > IFKB COLJ IBCQ QL OFDEQ GRPQ IFHB TB OB>A TLOAP FK #KDIFPE P VLR OB>A COLJ IBC
FP DLFKD RM MQ-EFRFSB RPIERBFKB FP DLFKD ALTKKBREIPSB PILMB

$- m= 6 15,:0-"367-6.) 15-.9641: 9 )70

run

5 Bill ILLH >Q PLJB DO>MEP 14 @EBOAFK>QB MI>KB >KA PBB ELT QL CFKA QEBFO PILMBP
2L CFKA QEB PILMB TB JRPQ @LRKQ LRQ QEB OFPB >KA QEB ORK RQ TEBOB AL TB PQ>0Q

5 B IL@>QB QTL MLFKQP LK QEB IFKB TELPB @LLOAFKS-QBBKOBFRQBBBEREB MLFKQ LK QE
>KA PHBQ@E > OFDEQ QOF>KDIB PL TB @>K @LRKQ QEB OFPB >KA ORK

rise
—— QL $FKA QEB 1ILMB LC > *FKB COLJ FQP %0O>ME
run

&LT QL 3PBn =

$FKA QEB PILMB LC QEB IFKB PELTK

,C@IH=CB
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$FKA QEB PILMB LC QEB IFKB PELTK

1ELT >KPTBO
2

5

&-52 - $FKA QEB PILMB LC > IFKB COLJ FQP DO>ME RPFKD J OFPB ORK

*L@>QB QTL MLFKQP LK QEB IFKB TELPB @LLOAFK>QBP >OB FKQBDBOP

1Q>0QFKD TFQE QEB MLFKQ LK QEB IBCQ PHBQ@E > OFDEQ QOF>KDIB DLFKD COLJ QEB C
MLFKQ

ILRKQ QEB OFPB >KA QEB ORK LK QEB IBDP LC QEB QOF>KDIB

rise
2>HB QEB O>QFL LC OFPB QL ORK QUCEKA-SEB PILMB
run

$FKA QEB PILMB LC QEB IFKB PELTK
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*L@>QB QTL MLFKQP LK QEB DO>ME TELPB @ > B
FKQBDBOP L@%ﬁ@*&%iﬁ

S5EF@E MLFKQ FP LK QEB IBCQ (0,5)

1Q>0QFKD ~8) PHBQ@E > OFDEQ Q@:3XDIB QL

ILRKQ QEB OFPBeFQ FP KBD>QFSB 2EB OFPB
ILRKQ QEB ORK 2EB ORK FP
rise
3PB QEB PILMB CLOJRI> m= —
run
—2
1R?PQFQRQB QEB S>IRBP LC QEB OFPB >KA ORK — —
2
1FIMIFCV m = —=

[

2EB PILMB LC QEB IFK%B FP

1Ly FK@OB>PBP ?V RKRPBR®FB>PBP ?V RKFQP
5E>Q FC TB RPBA QEB(MIFZRQPKA(6, 1) QL CFKA QEB PILMB LC QEB IFKB
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—0
2EB OFPB TLRIA-B>KA QEB ORK TLRIA ?B 1EBK—~ >KAQE>Q PFJMIF@F%PQLE
0BJBJ?BOFQ ALBP KLQ J>QQBO TEF@E MLFKQP VLR RPBeQEB PILMB LC QEB IFKB FP >IT>VIP QEB P>Ji

207 '2

$FKA QEB PILMB LC QEB IFKB PELTK

1ELT >KPTBO
4

3

'K QEB I>PQ QTL BU>JMIBP QEBFFK8BE&BMQP TFQE FKQBDBO S>IRBP PL FQ T>P @LKSBKF|
FFKQBO@BMQ >P LKB LC QEB MLFKQP QL CFKA QEB PILMBFRKUED@RIYBER B >@EGFLK
'KPQB>A LC RPFKD QE>Q MLFKQ TBill ILLH CLO QTL LQEBO MLFKQP TELPB @LLOAFK>QBP >C
J>HB QEB PILMB @>I@RI>QFLKP B>PFBO
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$FKA QEB PILMB LC QEB IFKB PELTK

,C@IH=CB
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*L@>QB QTL MLFKQP LK QEB DO>ME TELPB @LLOARK2)8p > FKOBDBOP

5EF@E MLFKQ FP LK QEB IBCQ (2,3)

1Q>0QFKB>8) PHBQ@E > OFDEQ QUF#KDIB QL

ILRKQ QEB OFPB 2EB OFPB FP

ILRKQ QEB ORK 2EB ORK FP
rise

3PB QEB PILMB CLOJRI> m = —
run

3
1R?PQFQRQB QEB S>IRBP LC QEB OFPB>KAORK | m = =

3
2EB PILMB LC QEB I'EIS:KB FP

2EFP JB>KP QEFR@OB>PBP RKARMGOB>PBP RKFQP

5EBK TB RPBA DBL?L>0AP QL FKQOLAR@B QEB @LK@BMQ LC PILMB TB P>FA QE>Q TB TLRIA >IT>VP
LK QEB IBCQ >KA @LRKQ QEB OFPB >KA QEB ORK QL DBQ QL QEB MLFKQ LK QEB OFDEQ 2E>Q T>V Q|
>KA QEB OFPB ABQBOJFKBA TEBQEBO QEB PILMB T>P MLPFQFSB LO KBD>QFSB

5E>Q TLRIA E>MMBK FC TB PQ>0QBA TFQE QEB MLFKQ LK QEB OFDEQ
*BQP RPB QEB M(ZKR)PKA(7,6) >D>FK ?RQ KLT TBill PE¥0E) >Q
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ILRKQ QEB OFPB 2EB OFPBFP

ILRKQ QEB ORK 'Q DLBP COLJ OFDEQ QL IBCQ PL FQ FP KBD>QFSEB ORKFP

rise

3PB QEB PILMB CLOJRI> m= —
run
-3

1R?PQFQRQB QEB S>IRBP LC QEB OFPB >KA ORK m=—

—3
2EB PILMB LC QEB Iﬁ? FP

'Q ALBP KLQ J>QQBO TEBOB VLR PQ>0QeQEB PILMB LC QEB IFKB FP >IT>VP QEB P>JB

$FKA QEB PILMB LC QEB IFKB PELTK
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1ELT >KPTBO
)

4

15, ;0- "367- 6. 691A65:)3)5, % -9:1+)3 15-:
"L VLR OBJBJ?BO TE>Q T>P PMB@F>| >?LRQ ELOFWLKQ>| >KA SBOQF@>I| IFKBP 2EBFO BNR>
S>0F>7?IB

Horizontal line y =D>b Vertical line x=a

y-coordinates are the same. x-coordinates are the same.

1L ELT AL TB CFKA QEB PILMB LC QEB ELQRWLKKBIGNMABOL>@E TLRIA ?B QL DO>ME QEB

ELOFWLKQ>I IFKB CFKA QTL MLFKQP LK FQ >KA @LRKQ (FEBRBFPB>$KE-QBBIBRK EBRITB
AL QEFP
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5E>Q FP QEB OFPB 2EB OFPB)FP
ILRKQ QEB ORK 2EB ORK¥P
rise
m=—
Bun
5E>Q FP QEB PILMB
m = —
3
m =10
2EB PILMB LC QEB ELOFWL(K:@%I FB

I ELOFWLKQ>! IFKBP E>SB PILMB BERK QEBK>QBP >0OB QEB P>JB QEB OFPB FP

1ILMB LC > ELOFWLKQ>I IFKB

2EB PILMB LC > ELOFWLKQ=t Ii-Kt

2EB CILLO LC VLRO OLLJ FP ELOFWLKQ>! 'QP PILMB FP 'C VLR @>OBCRIIVRQ>T@BM> ?>11 LK !
KLQ OLII >T>V

LT TBill @LKPFABO > SBOQF@>! IFKB QEB IFKB
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5E>Q FP QEB OFPB 2EB OFPRFP
ILRKQ QEB ORK 2EB ORK(FP
rise
m= ——
5E>Q FP QEB PILMB 5111“
m = —
0

RQ TB @XXAFSFAB ?V "FSFPFLK ?V FP KLQ ABCFKBA 1L TB P>V QE>Q QEB PILMB LC QEB S
7 = 3 FP RKABCFKBA

2EB PILMB LC >KV SBOQF@>! IFKB FP RKABEEKBAD SEBKQBPE.C > IFKB >OB >/l QEB P>JB QEB

1ILMB LC > SBOQF@>I| IFKB

2EB PILMB LC > SBOQF@=t lirKB> RKABCFKBA

$FKA QEB PILMB LC B>@E IFKB
>r=8 ?y=-5

,C@IH=CB

>r =28

2EFP FP > SBOQF@>I IFKB

'QP PILMB FP RKABCFKBA
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2EFP FP > ELOFWLKQ>| IFKB
'Q E>P PILMB

2072

$FKA QEB PILMB LC QEBHFKS.

1ELT >KPTBO
RKABCFKBA

/RF@H DRFAB QL QEB PILMBP LC IFKBP

0BJBJ?BOTB hOB>Ai > IFKB COLJ IBCQ QL OFDEQ GRPQ IFHB TB OB>A TOFQQBK TLOAP FK #KDIFPE

$:-;0-"367- 694<3) ;6 C5, ;0-"367-6.) 15- -;>--5# >6 615;:

1LIJBQFJBP TBill KBBA QL CFKA QEB PILMB LC > IFKB ?BQTBBK QTL RIUE+SEP-TEGKMB @LKi

@LRKQ LRQ QEB OFPB >KA GHRORWILE) QEB MLFKQP LKQEFKAGLRIEDLRQ QEB OFPB >KA QE
ORK ?RQ >P TBill PBB QEBOB FP > T>V QL CFKA QEB PILMB TFQELRQ DO>MEFKD BCLOB TB
FKQOLAR@B PLJB >IDB?0>F@ KLQ>QFLK

5 B E>SB PBBK QE>Q >K LOABOBANSBP QEB @LLOAFK>QBP LC > MLFKQ RQ TEBK TB TLOH T
PILMBP TB RPB QTL MLFKQP &LT @>K QEB(R>JBTB/RFBA QL OBMOBPBRBABHGAMCFKQP
+>QEBJ>QF@F>KP RPB PR?P@OFMQP QL AFPQFKDRFPE QEB MLFKQP

(x1,y1) read’ x sub 1, y sub 1’
(r2,y2) read’ x sub 2, y sub 2’

2EB RPB LC PR?P@OFMQP FK J>QE FP SBOV JR@E IFHB QEB RPB LC I>PQ K>JB FKFQF>IP FK |
+>V?B VLR OBJBJ?BO *>R0O>! >KA *>R0O> + FK VLRO QEFOA DO>AB @I>PP

5 B TFIl RRB1, 1) QL FABKQFCV QEB CFOPR MLFRQ BABKQFCV QEB PB@LKA MLFKQ

'C TB E>A JLOB QE>K QTL MLFKQP TB(@LRJA RABys) >KA PL LK
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*BQP PBB ELT QEB OFPB >KA ORK OBI>QB QL QEB @LLOAFK>QBP LC QEB QTL MLFKQP 2V Q>+
PILMB LC QEB IFKB ?BQTBBK (QER) MKAKQP)

1FK@B TB E>SB QTL MLFKQP TB TFIl RPB PR?P@@FI\%}Q)»{E’?>Q%I}<

-K QEB DO>ME TB @LRKQBA QEB OFPB LC >KA QEB ORK LC
LQF@B QE>Q QEB OFPB LC @>K ?B CLRKA T@RIQFKEQBRDQEB
3=6-3

KA QEB ORK LC @>K ?B CLRKA ?V PR?EQ*@OFKD-QBB >KA

o=7-—2

rise 3
5BHKLTm = — 1L m = —
run 5

5 B OBTOFQB QEB OFPB >KA ORK ?V MRQQFKDIFK %E:BS@LLOAFbQBP

RQ FRj; QEB@LLOAFK>QB LC QEB PB@LKA M FREB®LL GRFK>QB LC QEB CFOPQ MLFKQ
1L TB @>K OBTOFQB QEB PILMB RPFKD PR?P@CEM¢ ‘g LQ>QFLK

IPL FPzy QEB@LLOAFK>QB LC QEB PB@LKA M| FREB@®ALGRFK>QB LC QEB CFOPQ MLFKQ

1L >D>FK TB OBTOFQB QEB PILMB RPFKD PR2P@CPMQKLQ>QFLK
o — I

— rise
5 BiSB PELTK QE>€ Y279 FP OB>1lIV >KLQEBO SBOPFLKLG B @>K RPB QEFP CLOJRI> QL
T2 — I1 run

CFKA QEB PILMB LC > IFKB TEBK TB E>SB QTL MLFKQP LK QEB IFKB
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1ILMB CLOJRI>

2EB PILMB LC QEB IFKB ?BQTBBK QL MUFHK®@Er2, 12) FP

Y2 — Y1

T2 — I

2EFP FP QEB/B CLOJRI>

2EB PILMB FP

y of the second point minus y of the first point
over

x of the second point minus x of the first point.

3PB QEBLMB CLOJRI>CFKA QEB PILMB LC QEB IFKB ?BQTRBR)QEB(MLFKQP
,C@IH=CB

m =

5 Bill @>(11, 2) MLFKQ >KA, 5) T, Y1) (T2, Y2
MLFKQ 1, 2/)\4 5
Y2 — U1
3PB QEB PILMB CLOJRI> m==—
ro — X1
1R?PQFQRQB QEB S>IRBP
y LC QEB PB@LKA MLFKQOFGRB | . _ 5—2
CFOPQ MLFKQ R ——
2 LC QEB PB@LKA MLFKQUIFRRB | _ 5—2
CFOPQ MLFKQ =~ 1_1
1FIMIFCV QEB KRIBO>QLO >KA QEB_ _ 3
ABKLJIFK>QLO m=3
1FIMIFCV m=1

rise
*BQP @LKCFOJ QEFP ?V @LRKQFKD LRQ QEB PILMB EK ;191’10>ME RPFKD
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'Q ALBREUI>QQBO TEF@E MLFKQ VLR @>Il MLFKQ >KA TEF@E LKB VLR @>Il MLFKQ 2EB PILMB TFII

20V QEB @>1@RI>QFLK VLROPBIC

2072

3PB QEB PILMB CLOJRI> QL CFKA QEB PILMB LC QEB IFKBREDEREE,QEB MLFKQP
1ELT >KPTBO

3PB QEB PILMB CLOJRI> QL CFKA QEB PILMB LC QEB IFKB-@5OIR DERES MI)FKQP
,C@IH=CB




>+=387<+7. =2/3; ; +92<

5 Bill @>(—2, —3) MLFKQ >KA-7,4) MLFKQ Pl L e U
o, 23)\7 1
3PB QEB PILMB CLOJRI> m=22"9
T2 — I1
1R?PQFQRQB QEB S>IRBP
1—(—3)
y LC QEB PB@LKA MLFKQ.OFERB CFOPQ MLFKQ m =
To — X1
1— (—3)
2 LC QEB PB@LKA MLFKQLIFRRB CFOPQ MLFKQ m= =
7
m=—
1FIMIFCV —é
m=——
5)

*BQ® SBOFCV QEFP PILMB LK QEB DO>ME PELTK

m = —
o

m = —

57

g = ==
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3PB QEB PILMB CLOJRI> QL CFKA QEB PILMB LC QEB IFKB-QE@)REBEQEB MLFKQP

1ELT >KPTBO
=

9)70) 15- 1= -5) 615;)5, ;0- "367-

3M QL KLFK QEFP @E®BIQBEB DO>MEBA IFKBP ?V MILQQFKD MLFKQP ?V RPFKD FKQBO@BM
OB@LDKFWFKD ELOFWLKQ>I >KA SBOQF@>I IFKBP

-KB LQEBO JBQELA TB @>K RPB QL DO>ME |FKBPAROGRI LB QERBLRFII RPB QEFP JBQELA
TEBK TB HKLT LKB MLFKQ >KA QEB PILMB LE TFEEPIBKBG?V MILQQFKD QEB MLFKQ >KA QEBK
ABCFKFQFLK LC PILMB QL AO>T QEB DO>ME LC QEB IFKB

&LT 2L %O>ME > *FKB %FSBK > .LFKQ >KA 2EB 1ILMB

3
%O0>ME QEB IFKB M>PPFKD QEOLRDE QERMPBHQLMBFR= 1

,C@IH=CB
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4
%0O>ME QEB IFKB M>PPFKD QEOL(2DE QEEQERREB PihMB 2

1ELT >KPTBO
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%0O>ME > IFKB DFSBK > MLFKQ >KA QEB PILMB

ILQ QEB DFSBK MLFKQ
rise

3PB QEB PILMB CLOUR>—— QL FABKQFCV QEB OFPB >KA QEB ORK
run

1Q>0QFKD >Q QEB DFSBK MLFKQ @LRKQ LRQ QEB OFPB >KA ORK QL J>OH QEB PB@LKA M
ILKKB@Q QEB MLFKQP TFQE > IFKB

2
%0O>ME QEB IFKBFKQEO @BMQ TELPBTRIL:MB-I'%P

3

,C@IH=CB
LQ QEB DFSBK MLAKEX QEBG BM)
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'ABKQFCV QEB OFPB >KA QEB ORK| m, = — §
rise -2
run 3
rise = —2
run = 3

ILRKQ QEB OFPB >KA QEB ORK +>0OH QEB PB@LKA MLFKQ

ILKKB@Q QEB QTL MLFKQP TFQE > IFKB
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2
7LR @>K @EB@H VLRO TLOH ?V CFKAFKD > QEFOA MLWQZlFI%@FH@BPPRB/IHJFR}QBK >pP

2
m = — %L?>@H ©.2) >KA @LRKQ LRQ QEB OFPB  >KA QEB ORK

2072

5}
%O0>ME QEB IFKB TFORQEB@BMQ >KNPH ME .

1ELT >KPTBO
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%0O>ME QEB IFKB M>PPFKD QEOLRDE QBB MLASPILMBFR= 4.

,C@IH=CB
ILQ QEB DFSBK MLFKQ

'ABKQFCV QEB OFPB >KA QEB ORK m =4

rise 4
5 OFQB >P > CO>@QFLK =
run 1

rise =4, run = 1

ILRKQ QEB OFPB >KA ORK >KA J>OH QEB PB@LKA MLFKQ
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ILKKB@Q QEB QTL MLFKQP TFQE > IFKB

—4
7LR @>K @EB@H VLRO TLOH ?V CFKAFKD > QEFOA MLEK Q=14 KQRIHKB’BITBERBK >P-

1
%L ?2>@H QL1, —3) >KA @LRKQ LRQ QER GRPBQEB ORK

2072

%O>ME QEB IFKB TFQE QEB,M) FKA PILMB = 3
1ELT >KPTBO
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"63="367- 7731+);165:

Q QEB ?BDFKKFKD LC QEFP PB@QFLK TB P>FA QEBOB >0B J>KV >MMIF@>QFLHKP LC PILMB F
ILLH >Q > CBT KLT

2EB hMFQ@E:i LC > ?RFRIAEKNP QEB PILMB LC QEB OLLC )KLTFKD QEB MFQ@E FP FIMLOQ>KQ FK @IF

QEBOB FP EB>SV PKLTC>Il 'C QEB OLLC FP QLL CI>Q QEB TBFDEQ LC QEB PKLT J>V @>RPB FQ QL @l
PILMB LC QEB OLLC PELTK

,C@IH=CB
rise
3PB QEB PILMB CLOJRI> m= —
run
9
1R?PQFQRQB QEB S>IRBP CLO OFPB >KAQRK e
1
1FIMIFCV m = —
2
1

2EB PILMB LC QEB (%LLC FP

2EB OLLC OFPBP CLLQ CLO BSBOV CBBQ LC ELOFWLK®>] ORK




'7.01,<=+7.
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207 '2

3PB#U>JMIB _ PR?PQFQRQFKD QEB OFPB  >KA ORK

1ELT >KPTBO
7

12

FK@E MBO CLLQ FK LOABO QL ARESRXRRCQREBOBNRFOBA PILMB

1
&>SB VLR BSBO QELRDEQ >?LRQ QEB PBT>DB MFMBP DLFKD COLJ VLRO ELRPB QL QEZ PG

,C@IH=CB
rise
m=——
un
3PB QEB —Linch
PILMB m=—4""
CLOJRI> 1 foot
—chh
m=————
12 inches
1
1FIMIFCV | m = — —
48
2EB PILMB LC QEB MF y FP
i

2EB MFMB AOLMP FK@E CLO BSBOV FK@EBP LC ELOFWLKQ>I ORK

2072

1
$FKA QEB PILMB LC > MFMB QE>QPRH@E MBTKCLLQ
1ELT >KPTBO

OBBQ 2EE



>+=387<+7. =2/3; ; +92<

36

-@ 65+-7::

rise
] =B8H<9,@CD9 C: 5 %«BR®+4HG !F5D< IG=B; = —
run

*L@>QB QTL MLFKQP LK QEB IFKB TELPB @LLOAFK>QBP >OB FKQBDBOP

1Q>0QFKD TFQE QEB MLFKQ LK QEB IBCQ PHBQ@E > OFDEQ QOF>KDIB DLF
QL QEB PB@LKA MLFKQ

ILRKQ QEB OFPB >KA QEB ORK LK QEB IBDP LC QEB QOF>KDIB
2>HB QEB O>QFL LC OFPB QL ORK QL CFKA QEB PILMB

] 'F5D<5 %=B9 !=J9B 5 )C=BH 5B8 H<9 ,@CD9
ILQ QEB DFSBK MLFKQ
rise
3PB QEB PILMB CL@JRI>— QL FABKQFCV QEB OFPB >KA QEB ORK
run

1Q>0QFKD >Q QEB DFSBK MLFKQ @LRKQ LRQ QEB OFPB >KA ORK QL J>OH ¢
ILKKB@Q QEB MLFKQP TFQE > IFKB

] ,@CD9 C:5"CF=NCBH5@ %=B9
s 2EB PILMB LC > ELOFWLKQ=! bFKB
] ,@CD9 C:5J9FH=75@ @=B9
S 2EB PILMB LC > SBOQF@-=>=| {FkB RKABCFKBA

36::)9

B9;5H=J9 G@CD9
KBD>QFSB PILMB LC > IFKB DLBP ALTK >P VLR OB>A COLJ IBCQ QL OFDEQ
DCG=H=J9 G@CD9
MLPFQFSB PILMB LC > IFKB DLBP RM >P VLR OB>A COLJ IBCQ QL OFDEQ
F=G9
2EB OFPB LC > IFKB FP FQP SBOQF@>1 @E>KDB
FIB

2EB ORK LC > IFKB FP FQP ELOFWLKQ>l @E>KDB
G@CD9 :CFAI@5
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Y2 — Y1
Tro — X1

2EB PILMB LC QEB IFKB ?BQTBBK Q7L MLF#®@Er2, y2) FAN =
G@CD9 C: 5 @=B9 .
rise
2EB PILMB LC > IFKBEP—— 2EB OFPB JB>PROBP QEB SBOQF@>| @E>KDB >KA QEB ORK JB>PROE

run
ELOFWLKQ>l @E>KDB

? -O+1:-"-

'K QEB CLIILTFKD BUBO@FPBP CFKA QEB PILMB LC B>@E IFKB PELTK
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'K QEB CLIILTFKD BUBO@FPBP CFKA QEB PILMB LC B>@E IFKB
y=3 y=—2

'K QEB CLIILTFKD BUBO@FPBP RPB QEB PILMB CLOJRI> QL CFKA QEB PILMB LC QEB IFKB ?BC
MLFKQP

(1,4),(3,9) (0,3),(4,6)



>+=387<+7. =2/3; ; +92<
(2,5), (4,0) (—1,-2),(2,5)
(—3,3),(4,-5) (4,-5),(1,-2)

'K QEB CLIILTFKD BUBO@FPBP DO>ME B>@E IFKB TFQE QEB DFSBK MLFKQ >KA PILMB

3 2
(1,-2) m= 7 FFKQBO@BMQ= —
1 3
(2,5) m = -3 EFKQBO@RVI@ = 1
3 — =y
-84 m=-> (=5,3) m =2
2 (1,5) m=—3
—1,—4) m= -
( Y ) m 3

K B>PV T>V QL ABQBOJFKB QEB PILMB LC > OLLC FP QL PBQ LKB BKALC > FK@E IBSBI LK QEB OLLC(
FQ IBSBI 2EBK Q>HB > Q>MB JB>PROB LO ORIBO >KA JB>PROB COLJ QEB LQEBO BKA LC QEB IBSBI ALT
2EFP TF%DFSB VLR QEB PILMB LC QEB OLLC RFIABOP PLIBQFJBP OBCBO QL QEFPMPQMBE®@E >KA P

JB>KFK?§ TEBOB FP QEB JB>PROBJBKQ COLJ QEB OLLC QL QEB IBSBIeQEB OFPB 'Q FP >IPL PLIBQFJE
x FK MFQ@Eg

> 5E>Q FP QEB PILMB LC QEB OLLC FK QEFP MF@QROB
? 5E>Q FP QEB MFQ@E FK @LKPQOR@QFLK QBOJP

IL@>! OL>A E>P >DO>AB LC 2EB DO>AB LC > OL>A FP FQP PILMB BUMOBPPBA >P >
QEB PILMB LC QEB OL>A >P > CO>@QFLK >3& QEBI°BERHMNKIRK TLRIA OBCIB@Q QEFP
PILMB LO DO>AB

2EB ORIBP CLO TEBBI@E>FO 0>JMP OBNRFOB > J>UFJRJ FK@E OFPB CLO > FK@E
> &LTILKD JRPQ QEB O>JM ?B QL >@@LJILA>QB > FK@E OFPB QL QE
? 10B>QB > JLABI LC QEFP 0>IM



5:>-0:

B~ ot o] b

'7.01,<=+7.

RKABCFKBA

RKABCFKBA

W N Ot

%589/80+ 37/ D 89=387+5
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?  MFQ@ELO FK MFQ@E

L
Wl =

OFPB ORK
50)

> FK@EBP CBBQ@ +LABIP TFIl S>0V

191*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f3KABOPQ>KAQPIPMBECS4 SFK BABK 1Q>U
2V *VKK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@EFP fl@BK@B A>MQBA ?V
'W>?BI> +>WREB QEB A>MQ>QFLK 1Q>QBJBKQ CLO JLOB FKCLOJ>QFLK



https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/
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*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFIl ?B >?IB QL

]
]
]
]
]
]
]

0B@LDKFWB QEB OBI>QFLK ?BQTBBK QEB DO>ME >KA QEB PILMBdFKQBO@BMQ
'"ABKQFCV QEB PILMB >KA V FKQBO@BMQ CLOJ LC >K BNR>QFLK LC > IFKB
%O>ME > IFKB RPFKD FQP PILMB >KA FKQBO@BMQ

IELLPB QEB JLPQ @LKSBKFBKQ JBQELA QL DO>ME > IFKB

%0>ME >KA FKQBOMOBQ >MMIF@>QFLKP LC PILMBdFKQBO@BMQ

3PB PILMBP QL FABKQFCV M>O>IIBI IFKBP

3PB PILMBP QL FABKQFCV MBOMBKAF@RI>O IFKBP

I-+6/51A- ;0- 1-3):165 -;>--5:0- 9 )70)5, ;0- "367-B 5;-9+-7; 694 6.
)5 8<);1656.) 15-

CLOJ LC >}

5 B E>SB DO>MEBA IFKB>0 BNR>QFLKP ?V MILQQFKD MLFKQP RPFKD FKQBO@BMQP OB@LI
SBOQF@>I IFKBP >KA RPFKD QEB MLFKQdPILMB JBQELA -K@B TB PBB ELT >K BNR>QFLK FK"
>KA FQP DO>ME >0OB OBI>QBA TBill E>SB LKB JLOB JBQELA TB @>K RPB QL DO>ME IFKBP

1BB$FDROBBQP CFKA QEB PILMB LC QEFP IFKB
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2EB OBA IFKBP PELT RP QEB OFPB FP >KA QEB ORK FP 1R?PQFQRQFKD FKQL QEB PILMB C

rise
m = —
iun

m = =

2

5E>Q FP GEKQBO@BMQ LC QEFFIFKGBZE®BMQ FP TEBOB QEB |IFKEER IRPBORIE® BMQ FP
(0,3) 2EB BNR>QFLK LC QEFP IFKB FP

LQF@B QEB IFKB E>P

5EBK > IFKB>0 BNR>QFLK FP RLISEBA @CE@FBKQ LEBEB FP QEB PILMB >KA QEB @LKPQ>KQ C
1
QEB@LLOAFK>QB EEIQEEO @EBR>S QE>Q QEB BHR>QRLK 3 FP FK PILMBAFKQBO@BMQ CLOJ
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1ILMB FKQBO@BMQ CLOJ LC >K BNR>QFLK LC > IFKB

2EBPILMBAFKQBO@BMQ-EIRNR>QFLK LC > IFKB TRQIKPRRKBBO@BMQ FP
y=mx—+b

1LIBQFJIBP QEB PILMBAFKQBO@BMQ CLELER & 1IBA QEB f

3PB QEB DO>ME QL CFKA QEBFNQBR@&3MQ LCQEBIEKB 1
ILIM>OB QEBPB S>IRBP QL QEB BNREQFLK

,C@IH=CB
2L CFKA QEB PILMB LC QEB IFKB TB KBBA QL @ELLPB QTL BilFREIPQERIABAKKE-EA(1, 3)

$FKA QEB OFPB >KA ORK

$FKA QEBKQBO@BMQ LC QEB IFKB 2EBFFKQBO@BMQ FP QEB MLFKQ

2EB PILMB FP QEB P>JB >P(JRBFRBKBI?® QEERLLOAFK>QB EEKIFBO@BMQ FP QEB P>JB >P QEB @LKPC
QBOJ
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207 '2

9
3PB QEB DO>ME QL CFKA QEBRNIBB@EIQ LOQEERKS 1 ILIM>OB QEBPB S>IRBP QL QEE
BNR>QRLK= mz + b ‘

1ELT >KPTBO
2
PILMB? = §>KAFFKQBO@BMQ)

-5:1.@ :0-"367-)5, y 5:-9+-7; 964)5 8<);1656.) 15-

'K QEB I>PQ PR? @EBNDEB®IEBA > IFKB RPFKD QEB PILMB >KA > MLFKQ 5EBK TB >OB DFSBK >
PILMBdFKQBO@BMQ CLOJ TBREKQBOBBER >P QEB MLFKQ >KA QEBK @LRKQ LRQ QEB PILN
*BQP MO>@QF@B CFKAFKD QEB S>IRBFARKQBB®BMB $\.J QEB BNR>QFLK LC > IFKB

'ABKQFCV QEB PILMEKSBO@BMQ LC QEB IFKB TFQE BBR>QBELK

,C@IH=CB
5 B @LIJM>0B LRO BNR>QFLK QL QEB PILMBJFKQBO@BMQ CLOJ LC QEB BNR>QFLK
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5 OFQB QEB BNR>QFLK LC QEB IFKB

'ABKQFCV QEB PILMB

'ABKQFCVRFE®BO@BMQ

2072

2
'ABKQFCV QEB PILMBKIBO @BMQ LQI,QEBE)IEj(B 1

1ELT >KPTBO
2

Z.(0,-1
=i (0,-1)

5EBK >K BNR>QFLK LC > IFKB FP KLQ DFSBK FK PILMBAFKQBO@BMQ CLOJ LRO CFOPQ PQBM
BNR>QFLK,CLO

'ABKQFCV QEB PILMEKSIEO@BMQ LC QEB IFKB TEQE BNR>QFLK
,C@IH=CB

2EFP BNR>QFLK FP KLQ FK PILMBAFKQBO@BMQ CLOJ 'K LOABO QL @LIJM>0B FQ QL QEB PILMBdFKQE
PLISB QEB BNR>Q-LK CLO
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1LISB CIO rT+2y==06

1R?QOH@QLJ B>@E PFAB

"FSFAB ?LQE PFABP ?V

1FIMIFCV
a-+b a b
0BJBJ?BO—— = — + —
C C C

1FIMIFCV

5 OFQB QEB PILMBdFKQBO@BMQ CLOJ LC QEB BNR>QFLK LC QEB IFKB

5 OFQB QEB BNR>QFLK LC QEB IFKB

'ABKQFCV QEB PILMB

'‘ABKQFCVRFEB®BO@BMQ

207 '2

'ABKQFCV QEB PILMIKSIO@BMQ LCIQEBIFKB 8

1ELT >KPTBO

1
R 0 2
4,( ) )

9)70) 15-$:15/1;:"367-)5, 5;-9+-7;

LT QE>Q TB HKLT ELT QL CFKA QEB MEKBBE®BMQ LC > IFKB COLJ FQP BNR>QFLK TB @>K [
IFKB ?V MILQQFRBIIEEO @BMQ >KA QEBK RPFKD QEB PILMB QL CFKA >KLQEBO MLFKQ
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&LT QL %O>ME > *FKB 3PFKD FQP 1ILMB >KA 'KQBO@BMQ

%O0>ME QEB IFKB LC QER/BNREQFLE RPFKD FQP PILMBKRBO@BMQ
,C@IH=CB
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%0O>ME QEB IFKB LC QEBR/BNREQFLK RPFKD FQP PILMBKRBO@BMQ
1ELT >KPTBO
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&-52 - %O>ME > |FKB RPFKD FQP PRKEBK@BMQ

$FKA QEB PILMB FKQBO@BMQ CLOJ LC QEB BNR>QFLK LC QEB IFKB
'ABKQFCV QEB PILMEKSHO @BMQ
ILQ QEEFKQBO@BMQ

rise
3PB QEB PILMB CLOUR>—— QL FABKQFCV QEB OFPB >KA QEB ORK
run

1Q>0QFKD FEKEBO@BMQ @LRKQ LRQ QEB OFPB >KA ORK QL J>OH QEB PB@LKA MLFKQ
ILKKB@Q QEB MLFKQP TFQE > IFKB

%O>ME QEB IFKB LC QEB/BNR>@QF:KI RPFKD FQP PILMBKEBO@BMQ
,C@IH=CB
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y=mzx—+b
2EB BNR>QFLK FP FK PILMBdFKQBO@BMQ CLOJ y=-xc+4
'ABKQFCV QEB PILMBEIBO @BMQ m=—1

FFKQBO@BMQ FP

ILQ QEHEFKQBO@BMQ 1BB DO>ME ?BILT
—1
'ABKQFCV QEB OFPB >KA QEB ORK m=—

ILRKQ LRQ QEB OFPB >KA ORK QL J>OH QEB PB@LKA MLFK@FPB | ORK

"O>T QEB IFKB

2L @EB@H VLRO TLOH VLR @>K CFKA >KLQEBO MLFKQ LK QEB IFKB >KA J>HB
PROB FQ FP > PLIRQFLK LC QEB BNR>QFLK 'K QEB DO>ME [TB PBB QEB IFKB DLBP
QEOLRDE

IEB@H
y=-xc+4

0= —4+4
0=0v

%0O>ME QEB IFKB LC QEBBNR>QFLK3 RPFKD FQP PILMBKEBO@BMQ
1ELT >KPTBO
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2
%O0>ME QEB IFKB LC QERBNR>QALK 3 RPFKD FQP PILMBK@BO@BMQ

,C@IH=CB
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y=mzx+b
2EB BNR>QFLK FP FK PILMBAFKQBO@BMQ CLOY = —%x -3
'ABKQFCV QEB PILMBEB0@BMQ m = —% FFKQBO@BMQFP |
ILQ QEEFKQBO@BMQ 1BB DO>ME ?BILT

'ABKQFCV QEB OFPB >KA QEB ORK

ILRKQ LRQ QEB OFPB >KA ORK QL J>OH QEB PB@LKA MLFKQ

"O>T QEB IFKB

2072

5}
%0>ME QEB IFKB LC QERBNR>QRLK 1 RPFKD FQP PILMBKGBO@BMQ

1ELT >KPTBO
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%0O>ME QEB IFKB LC QEBIBNR3QFEK] 2 RPFKD FQP PILMBK®BO@BMQ
,C@IH=CB
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dr — 3y = 12
$FKA QEB PILMBAFKQBO@BMQ CLOJ LC QEB BNR>QBYK= —4x + 12
Jy —4dx 412
——=—

4
2EB BNR>QFLK FP KLT FK PILMBAFKQBO@BMQ CL@}= —x — 4

[}

'ABKQFCV QEB PILIMEKEHBO @BMQ m = §

FFKQBO@BMQFP |
ILQ QEEFKQBO@BMQ 1BB DO>ME ?BILT

'ABKQFCV QEB OFPB >KA QEB ORK @LRKQ LRQ QEB OFPB >KA ORK QL
J>OH QEB PB@LKA MLFKQ

"O>T QEB IFKB

%O>ME QEB IFKB LC QERBNRQELE RPFKD FQP PILMBKRBO@BMQ
1ELT >KPTBO
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5 B E>SB RPBA > DOFAIKAELQE DLFKD COLJ >?LRQL CLO >Il QEB BNR>QFLKP TBiSB
DO>MEBA PLIC>8Il IFKB>0O BNR>QFLKP @>K ?B DO>MEBA LK QEFP PJ>II DOFA -CQBK BPMB@

>MMIF@>QFLKP TFQE OB>| TLOIA A>Q> TBill KBBA QL BUQBKA QEB >UBP QL ?FDDBO MLPFQF
KRJ?BOP

%O0>ME QEB IFKB LC QER/BNR:QFLK 45 RPFKD FQP PILMBKRBO@BMQ

,C@IH=CB
5 Bill RPB > DOFA TFQE QEB >UBP DLFKB&DQI >?LRQ
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y=mz+b
2EB BNR>QFLK FP FK PILMBAFKQBO@BMQ CLOJ y = 0.2z + 45
'ABKQFCV QEB PILIMBXEB0O@BMQ m = (0.2

2EBFFKQBO@BMQ FP

ILQ QEEFKQBO@BMQ 1BB DO>ME ?BILT
ILRKQ LRQ QEB OFPB >KA ORK QL J>OH SEB PB@LKA MLFKQ 2EB PILMB FP

m = (.2 FK CO>@QFLK CLOJ QEEP%B—T’&P%FSBK QEB
P@>IB LC LROl([))O>ME FQ TLRIA ?B B>PFBO QL RPB QEB BNRFS>IBKQ

co L
>@QQR 50

"O>T QEB IFKB

%0O>ME QEB IFKB LC QERBNR:RQFLK 25 RPFKD FQP PILMBKRBO@BMQ
1ELT >KPTBO
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LT QE>Q TB E>SB DO>MEBA IFKBP ?V RPFKDFFEEBOMBR@RBDIOFWB >l QEB JBQELAP TB
E>SB RPBA QL DO>ME IFKBPRIHES

+BQELAP QL DO>ME IFKBP
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066:- ;0- 6:; 65 =51-5; -;06, ;6 9 )70) 15-

,LT QE>Q TB E>SB PBBK PBSBO>I JBQELAP TB @>K RPB QL DO>ME IFKBP ELT AL TB HKLT TEF
RPB CLO > DFSBK BNR>QFLK

5EFIB TB @LRIA MILQ MLFKQP RPB QEB PILMBAFKQBO@BMQ CLO.J.;EOBDIRVQEER FRJBO @B
OB@LDKFWB QEB JLPQ @LKSBKFBKQ T>V QL DO>ME > @BOQ>FK QVMB LC BNR>QFLK LRO T
%BKBO>MILQQFKD MLFKQP FP KLEOEHBKEQIBE QL DO>ME P3FKBGQBO JBQELAP FK
PB@QFLKP >KA B>OIFBO FK QEFFPRBI@QHLH PRIB M>QQBOKP QL EBIM ABQBOJFKB QEB
@LKSBKFBKQ JBQELA QL DO>ME > IFKB

&BOB >OB PFU BNR>QFLKP TB DO>MEBASKACEPIBEEMOBBRPBA QL DO>ME B>@E LC QEBJ

Equation Method
#1 =2 Vertical line
#2 y=4 Horizontal line
#3 —x+2y=06 Intercepts
#4 4x — 3y =12 Intercepts
#5 y=4xr—2 Slope-intercept
#6 y=—x+4  Slope-intercept

#NR>QFLKP >KA B>@E E>SB GRPQ LKB S>OF>HR BEBBEIHMP LC QEFP CLOJ QEB S>IRB LC
LKB S>OF>?IB FP @LKPQ>KQ FQ ALBP KLQ ABMBKA LK QEB S>IRB LC QEB LQEBO S>OF>?IB #
E>SB DO>MEP QE>Q >OB SBOQF@>| LO ELOFWLKQ>I IFKBP

'K BNR>QFLKP >KA ?:QEAy >OB LK QEB P>JB PFAB LC QEB BNR>QFLK 2EBPB QTL BNR>QF
QEB CLAY + By = C' 5 B PR?PQFQROBAL CFKA EEEQBO@BMG>KAQL CFKA QEB
FFKQBO@BMQ >KA QEBK CLRKA > QEFOA MLFKQ ?V @ELLPBKD >KLQEBO S>IRB CLO

#NR>QFLKP >KA >OB TOFQQBK FK PILMBAFKQBO@BMQ CLOJ CQBCHRARXSIRGBNKD QEB F
COLJ QEB BNR>QFLK TB RPBA QEBJ QL DO>ME QEB IFKB

2EFP IB>AP QL QEB CLIILTFKD PQO>QBDV

1Q0>QBDV CLO @ELLPFKD QEB JLPQ @LKSBKFBKQ JBQELA QL DO>ME > IFKB

ILKPFABO QEB CLOJ LC QEB BNR>QFLK
] 'CFQ LKIV E>P LKB S>OF>?IB FQ FP > SBOQF@>| LO ELOFWLKQ>I IFKB

s 2 = a FP > SBOQF@>I IFKB M>PPFKESIFFR RQE QEB
s y = bFP > ELOFWLKQ>I IFKB M>PPFKF IR BQE QEB

] 'Cy FP FPLI>QBA LK LKB PFAB LC QEB BNR>Q¥LK #KrQEB CIXME ?V RPFKD QEB PILMB
>KA V FKQBO@BMQ
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s 'ABKQFCV QEB PILMBXEBO @BMQ >KA QEBK DO>ME
] 'C QEB BNR>QFLK FP LCAQEB-GBQI= C' CFKA QEB FKQBO@BMQP

s $FKA QEB>KAFKQBO@BMQP > QEFOA MLFKQ >KA QEBK DO>ME

"BQBOJFKB QEB JLPQ @LKSBKFBKQ JBQELA QL DO>ME B>@E IFKB

2
>y=—6 ?5x—3y=15 @r=7 Ay=—-x—1

5
,C@IH=CB
> y et —6
2EFP BNR>QFLK E>P LKIV LKB/SEIFFD@BME FP > ELOFWLKQ>| IFKE @PEPREKD QEB
? bx — 3y =15

2EFP BNR>QFLK FP LC dEBEIyj = C' 2EB B>PFBPQ T>V QL DO>ME FQ TFII ?B QL CFKA QE
LKB JLOB MLFKQ

@r =717
2EBOB FP LKIV LKB S>0RP22EBDO>ME FP > SBOQF@>| IFKBERITEPPEKD QEB
2
Ay=-x—1
Yy=3

1FK@B QEFP BNR>QFEK/FR:FK b CLOJ FQ TFIl ?B B>PFBPQ QL DO>ME QEFP IFKB ?V RPFKD
FFKQBO@BMQ

3 FKQBO@

QEB PILME

2072

"BQBOJFKB QEB JLPQ @LKSBKFBKQ JBQELA QL D@2MEBp@HIKB 3 =4 @
1

A8

1ELT >KPTBO
> FKQBO@BMBEOFWLKQ>! [EKRBILMBJIFKQBQGEBONF@>! IFKB

9)70)5, 5;-979-;, 7731+),;165: 6. "367-B 5;-9+-7,

+>KV OB>| TLOIA >MMIF@>QFLKP >0OB JLABIBA ?V IFKBI®IBQRHABBLKPH5Q > CBT

>MMIF@>QFLKP EBOB PL VLR @>K PBB ELT BNR>QFLKP TOFQQBK FK PILMBAFKQBO@BMQ ClI

PFQR>QFLKP
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3PR>IIV TEBK > IFKB>0 BNR>QFLK JLABIP > OB>| TLOZESREIRBEIGBAPC-0B RPBA CLO QEB S:
FKPQB>AELRAF 2EB S>OF>?IB K>JBP OBJFKA RP LC TE>Q NR>KQFQFBP >0B ?BFKD JB>PROBA

9
2EB BNR>QFLK: _C' + 32 FP RPBA QL @LKSBOQ QBIVMEQ:QEEOBIPFRP P@>IB QL QBIMBO>QROBP
LK QEB $>EOBKEBFQ P@>IB

> $FKA QEB $>EOBKEBFQ QBJMBO>QROB CLO > !|BIPFRP QBJMBO>QROB LC
? $FKA QEB $>EOBKEBFQ QBJMBO>QROB CLO > !BIPFRP QBJMBO>QROB LC

@'KQBOMOBQ QEB PILMEBO@BMQ LC QEB BNR>QFLK
A %O>ME QEB BNR>QFLK

,C@IH=CB
9
> F=-C+32
$FKA QEB $>EOBKEBFQ QBJMBO>QROB CLO > IBIPFRP QBJM§o>QROB LC
$FKAF TEBKC = () F=2-(0)+32
1FIMIFCV 5
F =32
9
5 F=-C+32
$FKA QEB $>EOBKEBFQ QBJMBO>QROB CLO > IBIPFRP QBJM§O>QROB LC
$FKA TEBKC = 20 F=—(20)+ 32
1EIMIFCV 5
1FIMIFCV F =36+ 32
F =68

@'KQBOMOBQ QEB PILMEBO@BMQ LC QEB BNR>QFLK
#SBK QELRDE QEFP BNR>BFKWERABPFP PQFII FK PILMBAFKQBO@BMQ CLOJ

2EB P|LM§ JB>KP QE>Q QEB QBJMBO>QROB $#@®BREBB® ABDOBBP TEBK QEB QBIJMBO>QROB !BIPF
FK@OB>PBP ABDOBBP
2EB FKQBO@BMQ JB>KP QE>Q TEBK QEB QBJMBO>QROB FP [LK QEB 'BIPFRP P@>IB FQ FP [LK QE
A %O>ME QEB BNR>QFLK

5 Bill KBBA QL RPEDBO®@>IB QE>K LRO RPR>| 1GXQBO@ERAR) QEBK @LRKQ LRQ QEB OFFPB LC >KA
QEB ORK LC QL DBQ > PB@LKANDRKB 1BB
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207 '2

2EB BNR>QEL¥ 25 + 50 FP RPBA QL BPQFJ>QB P EBFIXEQ FK FE@EBBA LK EBO PELB@PFWB

> #PQFJ>QB QEB EBFDEQ LC > @EFIA TELABEOR FEVEKi
? #PQFJ>QB QEB EBFDEQ LC > TLJ>K TFQE PELB PFWB
@'KQBOMOBQ QEB PIRMBBM@BMQ LC QEB BNR>QFLK
A %O>ME QEB BNR>QFLK

1ELT >KPTBO

> FK@EBP
? FK@EBP

@ 2EBPILMB JB>KP QE>Q QEBEGEBDBIPBP ?V FK@EBP TEBK QEFREBEPBB 7V 2EB
5 FKQBO@BMQ JB>KP QE>Q TEBK QEB PELB PFWB FP QEB EBFDEQ FP FK@EBP
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2EB @LPQ LC ORKKFKD PLJB QVMBP ?RPFKBPP E>P GBE20 DINEABKAPIL2 0<@EB

CFUBA @LPQ FP >IT>VP QEB P>JB OBD>OAIBPP LC ELT J>KV RKFQP >OB MOLAR@BA 2EFP FF
FKPRO>K@B BNRFMJBKQ >ASBOQFPFKD >KA LQEBO FQBJP QEEB SREE-?EB\BER@BDRI>OI
ABMBKAP LK QEB KRJ?BO LC RKFQP MOLAR@BA 'Q FP CLO QEB J>QBOF>| >KA [>?LO KBBABA

1QBII> E>P > ELJB ?RPFKBPP PBIIFKD DLROJBQ MFW{/>P 2 B-ENRIFABIR QEB OBI>QFLK ?BQTBBK
EBO TBBHIV @LF® ALII>OP >KA QEB KRJ?BO L-C VEM)VPEB PBIIP

> $FKA 1QBR:@LPQ CLO > TBBH TEBK PEB PBIIP KL MFWW>P
? $FKA QEB @LPQ CLO > TBBH TEBK PEB PBIIP MFWW>P
@'KQBOMOBQ QEB PILMEBG@BMQ LC QEB BNR>QFLK

A %O>ME QEB BNR>QFLK

,C@IH=CB
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> $FKA 1QBR>@LPQ CLO > TBBH TEBK PEB PBIIP

KL MFWW>P

$FKA TEBKp = 0

1FIMIFCV

10QBIIPICFUBA @LPQ FP  TEBK PEB PBIIP KL MF

NVW>P

? $FKA QEB @LPQ CLO > TBBH TEBK PEB PBIIP

MFWW>P

$FKA TEBKp = 15

1FIMIFCV

10BIIPi@LPQP >OB TEBK PEB PBIIP MFWW>P

@'KQBOMOBQ QEB PILMEBG@BMQ LC QEB BNHF

R>QFLK

2EBPILMB  JB>KP QE>Q QEB @LPQ FK@OB>PB
MFWW> 1QBII> PBIIFFREBO@BMQ JB>KP QE>Q B

10QBII> PBIIP KL MFWW>P EBO @LPQP CLO QEB T

P PV CLO B>(
K TEBK

BBH >0OB

A %O>ME QEB BNR>BIRIBBA QL RPEDBO®@>IB
QE>K LRO RPR>| 1Q>O@KQEIEBBMQ  QEBK
LRQ QEB OFPB LC >KA QEB ORK LC QL DBQ > F

@LRKQ
PB@LKA MLFKQ
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1>J AOFSBP > ABIFSBOV S>K 2EB(BNROQFKt 60 JLABIP QEB OBI>QFLK ?BQTBBK EFP TBBHIV @LPQ
FK ALII>OP >KA QEB KRJ?BO LCQEHPEB AOFSBP

$FKA 1>P @LPQ CLO > TBBH TEBK EB AOFSBP JFIBP
$FKA QEB @LPQ CLO > TBBH TEBK EB AOFSBP  JFIBP
'KQBOMOBQ QEB PILMEXBG@BMQ LC QEB BNR>QFLK
%0>ME QEB BNR>QFLK

1ELT >KPTBO

2EB PILMB  JB>KP QE>Q QEB TBBHIFK@®B>PBP ?V  TEBK QEB KRJ?BO LC JFIBP

AOFSBKFK@OB>PBP ?V HEKRBO@BMQ JB>KP QE>Q TEBK QEB KRJ?BO LC JFIBP AOFSBK FF
TBBHIV @LPQ FP

$:-"367-:;6 ,-5;1.@ )9)33-3 15-:

2EB PILMB LC > IFKB FKAF@>QBP ELT PQBBM QEB IFKB FP >KA TEBQEBO FQ OFPBP LO C>IIP >
OFDEQL2FKBP QE>Q E>SB QEB P>JB PILMB >0OB @>IIBA M>0O>IIBI IFKBP .>0O>IIBI IFKBP KBSBO
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5 B P>V QEFP JLOB CLOJ>IIV FK QBOJP LC QEB OB@Q>KDRISTL BKBPAFE>QE PSP QEB P>JB
PILMB >KAGBECHEKEXQBO@BMQP >UB@HBBAKBBSFDROB

2
4BOFCV QE>Q ?LQE IFKBP E>SB QEB P>JBRAMEBOBKRKQBO@BMQP

5E>Q >?LRQ SBOQF@>! IFKBP 2EB PILMB LC > SBOQF@>| IFKB FP RKABQREKE2 FRLEERDQF @ >
ABCFKFQFLK >?B$B\6 QE>Q SBOQF@>! IFKBFOBBHIRKGSBO®EMQP >0B M:4FEBDABB

4BOQF@>! IFKBP CBQEHRXQBO@BMQP >0OB M>O>IIBl
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.>0O>[IBI IFKBP

>0O>lIBI IFKBP >0OB IFKBP FK QEB P>JB MI>KB QE>Q AL KLQ FKQBOPB@Q

] .>O0>IIBI IFKBP E>SB QEB P>JB PILEBOBRKEBO @BMQP
] 'Cmy >KAmsy >OB QEB PILMBP LC QTL M>O>II1Rt |FKBRQEBK
] .>0>IIBl SBOQF@>! IFKBEESSBREBO@BMQP

*BQP DO>ME QEB BNR>QFLEP+ 3 >KARzx + y = —1 LK QEB P>JB DOFA 2EB CFOPQ BNR>QFLKF
>|0B>AV FK PILMBAFKQBO@BMQLEOI 5 B PLISB QEB PB@LKA BNRpQFLK CLO

20 +y = -1
y = —2z-1

%O>ME QEB IFKBP
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LQF@B QEB IFKBP ILLH M>O>IIBI 5E>Q FP QEB PILMB LC B>t BBGEEMQ ER BE®E IFKB

y = mx+b y = mx+b

y = —2x+3 y = —2z-1
m = =2 m = =2

b = 3,(0,3) b = —1,(0,1)

2EB PILMBP LC QEB IFKBP >0OB QEB PFERBK¥IBHR) LC B>@EBRMIKEP AFB HKLT QEBPB IFKBP
>0B M>0O>lIBI

1FK@B M>0>IIBI IFKBP E>SB QEB P>JBEBOMBR}Q@BER@BMQP TB @>K KLT GRPQ ILLH >Q QEB
PILMBJFKQBO@BMQ CLOJ LC QEB BNR>QFLKP LC IFKBP >KA AB@FAB FC QEB IFKBP >0B M>C

3
3PB PILMBP A QBO@BMQP QL ABQBOJFKB FCXDEB IGKBRy — 5:13 + 1 >0B M>0>IIBI

,C@IH=CB
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3r—2y = 6
—2y = —-3x+6 3
1LISB QEB CFOPQ BNRpQFLK CLO I W Ky = Za o+ 1
—9 —9)
3
268 BNR>QFLK FP KLT FK PILMB FKQBO@BMQ CLI= -z — 3
2EB BNR>QFLK LC QEB PB@LKA IFKB FP >IOB>AY FK 3 1
PILMB FKQBO@BMQ CLOJ y=52+
3 3
y=3%- 3 y=37 S
'ABKQFCV QEB PILYIBKGBO@BMQ LC ?LQE IFKBR iy = mx + b y=mx+b
3 3
V FKQBO@BMQ FP | V FKQBO@BM(

2EB IFKBP E>SB QEB P>JB PILMBSRKBHEIBO @BMQP >KA PL QEBV *®BIMAD>KBI QL DO>ME (
IFKBP QL @LKCFOJ TEBQEBO QEBV >0OB M>0O>IIBI

DEB

2072

1ELT >KPTBO
M>0O>I1BI

L8

2
3PB PILMBP XK QBO@BMQP QL ABQBOJFRB RCIQEB IFKRRy — _Ex — 4 >0B M>0>I1IBI

3PB PILMBP F¥AQBO@BMQP QL ABQBOJFBFC-QBERAGKBR >0OB M>0>IIBI
,C@IH=CB
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— 4 —
z=0x—4 >KAz=g:c+3
5 OFQB B>@E BNR>QFLK FK PILMB FKQBp@BMQ-€14bJ y=0xr+3
1FK@B QEBOR:RPEQJ TB TOP®B y=mx—+b y=mz+b
'ABKQFCV QEB PILYBKBEBO@BMQ LC ?LQR IEKBP m =10
V FKQBO@BMQ FP | V FKQBO@BMQ FP

2EB IFKBP E>SB QEB P>JB PILMBSEHKBEIBO@BMQP >KA PL QEBV >0B M>0>IBI

2EBOB FP >KLQEBO T>V VLR @>K ILLH >Q QEFP BU>JMIB 'C VLR OB@LDKFWB OFDEQ >T>V|COLJ QEB
>OB ELOFWLKQ>! IFKBP VLR HKLT QEBFO PILMBP >0B ?LQE 1FK@B QEB-EIEPRY(EKQ IFKBP @OLPF
>KA>Q = 3 TB HKLT QEFKQBO@BMQP>®B>KA0, 3) 2EB IFKBP E>SB QEB P>JB PILMBORKBFC

FFKQBO@BMQP >KA PL QEBV >0OB M>0>IIBI

207 '2

3PB PILMBP F¥AQBO@BMQP QL ABQBOJFKBFS M) IEKBFS >0OB M>0>IIBI

1ELT >KPTBO
M>0O>I1BI

3PB PILMBP FAQBO@BMQP QL ABQBOJFKB-FC-QEBAEKBP—5 >OB M>O>IIBI

,C@IH=CB

T = —2>KAt = —H
1FK@B QEBOB FHEBLBNR>QFLKP @>KKLQ ?B MRQ FK PILMBdFKQBO@BMQ CLOJ RQ TB OB@LDKFWB
LC SBOQF@>| IFKBEFFREBR®@BMOP=0B-5 1FK@B QEBRQBO@BMQRBOBKAF@EB SBOQF@= IFKBP >0l
M>O>IIBI

3PB PILMBP FAXQBO@BMQP QL ABQBOJFKB-FC S&IFKBH >0B M>0>IIBI
1ELT >KPTBO
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M>0O>I1BI

3PB PILMBP FAQBO@BMQP QL ABQBOJFKBFCREBIBKRR 6 + 3y = —9 >OB M>0>IIBR 7
J>V T>KQ QL DO>ME QEBPB IFKBP QLL QL PBB TE>Q QEBV ILLH IFHB

,C@IH=CB
y=2x—3 >KA —6x + 3y = —9
2EB CFOPQ BNR>QFLK FP >I0B>AV FK PRIl MB FKQBO@BMQ
CLOJ pHE HREOP
—bxr +3y = =)
3y = 6x—9
1LISB QEB PB@LKA BNR3QFLK CLO 3y ~ 6x—9
3 3
Y = 2zx-3
2EB PB@LKA BNR>QFLK FP KLT FK PILMB FKQBO@BMQ
CLOJ YEEPERY
' 9y:2:1:—3 y=2r—3
”A:EESFCV QEB PILYBKGBO@BMQ LC .L%E: ma - b o — o A

y-intercept is (0, 3)

y-intercept is (0, 3)

IFKB 2EBV >0B KLQ M>O>IIBI QEBV

>0B QEB P>JB IFKB

2EB IFKBP E>SB QEB P>JB PILMB ?RQ QEBV >IPIFEXSBQEBRIIB 2EBFO BNR>QFLKP OBMQ

207 '2

1ELT >KPTBO
KLQ M>0>I11BI P>JB IFKB

1
3PB PILMBP HAXQBO@BMQP QL ABQBOJFyB:FG%E:B—FFKBRAE + 2y = 2>0B M>0>lIBI

BPBKQ QE
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1
*BQP ILLH >Q QEB IFKBP TELPB BNRJ>@FZIL:KP—>DB(Ay = —4x + 2 PELTK FE&FDROB

2EBPB IFKBP IFB FK QEB P>JB MI>KB >KA FKQBOPB@@EH QEBPG MBERBKAF@RI>0

5E>Q AL VLR KLQF@B >?LRQ QEB PILMBP LC QEBPB QTL IFKBP P TB OB>A COLJ IBCQ QL OFC
1
y = 7= — 1 OFPBP PLFQP PILMB FP MLPRQESBA2ER 3®BLMP COLJ IBCQ QL OFDEQ PL FQ E>|

KBD>QFSB PILMB "LBP FQ J>HB PBKPB QL VLR QE>Q QEB PILMBP LC QTL MBOMBKAF@RI>O i
PFDKP

1
‘CTBILLH >Q QEB PILMB LC QEBIGFORQIRKEQEB PILMB LC QEB PB@LKA IFKEB @>K
PBB QE>Q QERM.ABB206=0.9@C B>@E LOEBB JRIQFMIV QEBJ QEBFO MALAR@Q FP

mi - 1Mo

2EFP FP >IT>VP QORBAMIBKAF@RI>B®AARBRP RP QL QEFP ABCFKFQFLK
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.BOMBKAF@RI>O IFKBP

)OFD9B8=7I@5F @=BRGKBP FK QEB P>JB MI>KB QE>Q CLOJ > OFDEQ >KDIB

'Cmy >KAmo >0B QEB PILMBP LC QTL MBOMBKAF@RI>O IFKBP QEBK
—1

my-mo = —1>KAn; = —
ma

4BOQF@>I| IFKBP >KA ELOFWLKQ>I IFKBP >OB >IT>VP MBOMBKAF@RI>0 QL B>@E LQEBO

5 B TBOB >?IB QL ILLH >Q QEB PILMBdFKQBO@BMQ CLOJ LC IFKB>0 BNR>QFLKP >KA ABQBOJ
IFKBP TBOB M>O>BEDK AL QEB P>JB QEFKD CLO MBOMBKAF@RI>O IFKBP

5 B CFKA QEB PILMBAFKQBO@BMQ CLOJ LC QEB BNR>QFLK >KA QEBK PBB FC QEB PILMBP >(
QEB MOLAR@Q LC QEB PIQEBRAKBP >0OB MBOMBXAR@RF@RI>0 IFKBP J>V E>SB QEB P>JB
FFKQBO@BMQP

3PB PILMBP QL ABQBOJFKB F@ QEB J2KBP4 >KAr — 5y = 5 >OB MBOMBKAF@RI>O
,C@IH=CB

2EB CFOPQ BNR>QFLK FP >I0B>AV FK PILMBIFKQBE@BM@ CLOJ
r—9>Hy = 5
-9y = —I+3
1LISB QEB PB@LKA BNR3QFLK CLO __E’;J _ _* ; 5
_ | 1
g —r —
Y 5
1
y = —bxr—4 - 5T 1
'ABKQFCV QEB PILMB LC B>@E IFKB y = mx+b y = mxr+b
mp = —5 me = 1
5)

2EB PILMBP >0B KBD>QFSB OB@FMOL @PIIFQEBBFIGHP IXQHBIAB O MB R AB EHHD?V JRIQFMIVFKD QEB
PILMBP
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3PB PILMBP QL ABQBOJFKB FE QEBJEKBR >KAr — 3y = 4 >OB MBOMBKAF@RI>O

1ELT >KPTBO
MBOMBKAF@RI>O

3PB PILMBP QL ABQBOJFKB FCRQERAFKBB >KA2x + 7Ty = 5 >0B MBOMBKAF@RI>O
,C@IH=CB

T+2y = 3 20 +7y = 5
2y = —Tx+3 Ty = —2x+5
1LISB QEB BNR>QFUKP CLO 2y _ Tzt Ty _ 2245
2 2
_ 123 fo_ 2l
g 2" Y & 7
y = mzr+b y = max+b
'ABKQFCV QEB PILMB LC B>@E IFKB 7 2
mp = —5 mo = —?

2EB PILMBP >OB OB@FMOL@>IP PRBSEE\LOES®QEB P>JB PFDK 1FK@B QEBV >0OB KLQ KE
QEB IFKBP >0B KLQ MBOMBKAF@RI>O

BD>QFSB O

3PB PILMBP QL ABQBOJFKB FErQERIFKBP>KAlT + S5y = 3 >OB MBOMBKAF@RI>O

1ELT >KPTBO
KLQ MBOMBKAF@RI>O
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@@BPP QEFP LKIFKB OBPLRO@B CLO >AAFQFLK> FKPQOR@QFLK >KA MO>@QF@B TFQE D

] #UMILOB QEB OBI>QFLK BQTBBK > %0O>ME >KA QEB 1ILMBd'KQBO@BMQ $LOJ LC >K #
*FKB

-@ 65+-7;:

] -<9 G@CD9Q=R®F.CFA C: 5B 9EI5H=CB C: 5 @=B9 K#hixlGErKIBO @BNIDFP
y=mx+b

] IF5D< 5 %=B9 .G=B; =HG ,@CDe#B83oDH

$FKA QEB PILMB FKQBO@BMQ CLOJ LC QEB BNR>QFLK LC QEB IFKB
'ABKQFCV QEB PILMEKEO@BMQ
ILQ QEEFKQBO@BMQ

rise
3PB QEB PILMB CL@JRI>— QL FABKQFCV QEB OFPB >KA QEB ORK
run

1Q>0QFKD FBKEBO@BMQ @LRKQ LRQ QEB OFPB >KA ORK QL J>OH QEB PB
ILKKB@Q QEB MLFKQP TFQE > IFKB
] ,HF5H9;M :CF <CCG=B; H<9 &CGH CBJ9B=9BH &9H<C8 HC IF3DKRF#BBIQER CLOJ
LC QEB BNR>QFLK

s 'C FQ LKIV E>P LKB S>OF>?IB FQ FP > SBOQF@>I LO ELOFWLKQ>I IFKB
2 = a FP > SBOQF@>| IFKB M>PPFKE SR RDE QEB
y = b FP > ELOFWLKQ>| IFKB M>PPFKF SIFR.BDE QEB

s 'Cy FP FPLI>QBA LK LKB PFAB LC QEB BNR>QFLK ki QBEBITLEME 2V
RPFKD QEB PILME-XQB0@BMQ
'ABKQFCV QEB PILMEKSIBO@BMQ >KA QEBK DO>ME

s 'C QEB BNR>QFLK FP LCAQEB Gu03 ' CFKA QEB FKQBO@BMQP
$FKA QEB>KAFKQBO@BMQP > QEFOA MLFKQ >KA QEBK DO>ME

] 5F5@@9@ @BBMBIE =B H<9 G5A9 D@5B9 H<5H 8C BCH =BHOFGO7H
s .>0>IIBI IFKBP E>SB QEB P>JB PILUBOBHEKEBO@BMQP
s 'C: >KA >OB QEB PILMBP LC QTL M>O>IIBh|FKBRQEBK
s .>0>IIBl SBOQF@>| IFKBE ESSRRIBO@BMQP
] )9FD9B8=7I@5F @=B&=H9G =B H<9 G5A9 D@5B9 H<5H :CFA 5 F=;<H 5B;@9
s 'Cmy an% ms >OB QEB PILMBP LC QTL MBOMBKAF@R|»Q) IEKBP >BEBK

mp = —
ma

s 4BOQF@>! IFKBP >KA ELOFWLKQ>I IFKBP >0OB >IT>VP MBOMBKAF@RI>O QL B


https://openstax.org/l/25GraphPractice
https://openstax.org/l/25GraphPractice
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36:1)9@

D5F5@@9@ @=B9G

*FKBP FK QEB P>JB MI>KB QE>Q AL KLQ FKQBOPB@Q
D9FD9B8=7I@5F @=B9G

*FKBP FK QEB P>JB MI>KB QE>Q CLOJ > OFDEQ >KDIB
G@CD9 =B} :CFA C: 5B 9EI5SH=CB C: 5 @=B9

2EB PILMBAFKQBO@BMQ CLOJ LC >K BNR>QFLK LC >KARBIFEIEPENBFP

? -9+1:-"-;

'K QEB CLIILTFKD BUBO@FPBP RPB QEB DO>ME QL CFKA QEB PILMB >KA V FKQBO@BMQ LC
S>IRBP QL QEB BNR=QFIK+ b
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y=4xr — 2

2 +3
= ——x
¥y=75

'K QEB CLIILTFKD BUBO@FPBP FABKQFCV QEB PILMB >KA V FKQBO@BMQ LC B>@E IFKB
y=-—-9r+7 y=4x — 10
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dr +y =28 T —3y =9
8xr + 3y =12

'K QEB CLIILTFKD BUBO@FPBP DO>ME QEB IFKB LC B>@E BNR>QFLK RPFKD FQP PILMB >KA \

= 2
y=x+4 y=—241
y=2x —3 3
y:x—Q ':0.135‘-|-15

2
y=—--3

)
'K QEB CLIILTFKD BUBO@FPBP ABQBOJFKB QEB JLPQ @LKSBKFBKQ JBQELA QL DO>ME B>@l

y=4 y=-—1

— 3x+4 1

i—y—ler y:—§x+5
4

y=-x—3

5

'K QEB CLIILTFKD BUBO@FPBP DO>ME >KA FKQBOMOBQ >MMIF@>QFLKP LC PILMB >KA FKQE
2EB BNR>QPLK 28 + 2.54w JLABIP QEB OBI>QFLK ?BQTBBK QEB >JLRKIDKGHEIYKAVi
T>QBO ?FIl M>VIBK® ALII>OP >KA QEB KRJ?BO LC RKFDRPBA>QBO
> $FKA QEB M>VJBKQ CLO > JLKQE TEBK 0>KAV RPBA RKFQP LC T>QBO
? $FKA QEB M>VJBKQ CLO > JLKQE TEBK 0>KAV RPBA RKFQP LC T>QBO
@ 'KQBOMOBQ QEB PHRKREBO@BMQ LC QEB BNR>QFLK
A %O>ME QEB BNR>QFLK

(>KBIIB FP MI>KKFKD QL OBKQ > @>0 TEFIB LK S>@>QFELR. ZER BNBIQRBIP
QEB OBI>QFLK ?BQTBBK QEB @LP®IBR ARN>SHA QEB KRJ?BO LCREBROFSBP FK
LKB A>V

> $FKA QEB @LPQ FC (>KBIIB AOFSBP QEB @>0 JFIBP LKB A>V
? $FKA QEB @LPQ LK > A>V TEBK (>KBIIB AOFSBP QEB @>0 JFIBP
@ 'KQBOMOBQ QEB PIUARGEA@BMQ LC QEB BNR>QFLK

A %O>ME QEB BNR>QFLK

>QBPR TBBHIV P>I1>0V FK@IRABP > ?>PB M>V MIRP @LJJFPPFLK LK EFP P>IBP 2EB BN
S = 750 + 0.09¢ JLABIP QEB OBI>QFLK ?BQTBBK EFP TBEH{\ARHIP/>KA QEB
>JLRKQ LC EFP R>BPALII>OP

> $FKA .>QBIP>I>0V CLO > TBBH TEBK EFP P>IBP TBOB
? $FKA .>QBIP>I>0V CLO > TBBH TEBK EFP P>IBP TBOB
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@ 'KQBOMOBQ QEB RILFBBK@BMQ LC QEB BNR>QFLK

A %O>ME QEB BNR>QFLK

+>MFB FP MI>KKFKD > AFKKBO ?>KNRBQ(2EBTBNR>QFLKABIP QEB OBI>QFLK
?BQTBBK QEB @LPQ FK ACISER ?>KNRBQ >KA QEB KRJ?B® LC DRBPQP

> $FKA QEB @LPQ FC QEB KRJ?BO LC DRBPQP FP
? $FKA QEB @LPQ FC QEB KRJ?BO LC DRBPQP FP
@ 'KQBOMOBQ QEB PIUWRGEA@BMQ LC QEB BNR>QFLK

A %O>ME QEB BNR>QFLK

2
yzgzc—l; 20 — 3y = —2
3
3x — 4y = —2; yzix—?)

6r —3y=9; 20 —y=3
8xr + 6y =6; 120+ 9y =12
r=7T, *= -8

r=-3; x=-2

r—4y=84dr+y=2

20 +3y=953x -2y =17
3r —4y =84 — 3y =6
20+ 4y = 3;6x 4+ 3y = 2
20 — 6y =4;12x +4y =9
8r —2y="T;3x+ 12y =9

PILMBE?, = 4 >KAFFKQBO@E‘,MQZ)
PILMB? = —3 >KA"FKQBO@BMQ

2
PILMBY = = >KAF FKQBO@BNQ

-9;(0,7)
4; (0, —10)

e

'K QEB CLIILTFKD BUBO@FPBP RPB PILMBP >KA V FKQBO@BMQP QL ABQBOJFKB FC QEB IFKI

y=5 y=1

y=-1 y=2
doe+4y=8; z+y =2
ox —2y=11; dbx —y=7
dr — 8y =16; x —2y =141
r—oy=10; S5z —y=—10
9r — by =4; dx + 9y = —1

'K QEB CLIILTFKD BUBO@FPBP RPB PILMBP >KA V FKQBO@BMQP QL ABQBOJFKB FC QEB IFKI

2EB BNR>QRLK= 47" — 160 FP RPBA QL BPQFJ>QB
QEB KRJ?BO LC @OF@HBE@KAKBOMKRQB ?>PBA
LK QEB QBJMBO>QROB FK ABDOBBP $>EOBKEBFQ
> #UMI>FK TE>Q QEB PILMB LC QEB BNR>QF
JB>KP

2 #UMI>FK TE>Q @EBQBO@BMQ LC QEB BNR>QF!
JB>KP 'P QEFP > OB>IFPQF@ PFQR>QFLK
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ELOFWLKQ>I IFKB PILMBAFKQBO@BMQ
SBOQF@>! IFKB ELOFWLKQ>I IFKB
PILMBAFKQBO@BMQ FKQBO@BMQP

FKQBO@BMQP PILMBJFKQBO@BMQ
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>
>

? ?
@2EBPILMB  JB>KP QE>Q OPKAWJIBK® ,
FK@OB>PBP 7V TEBK QEB KRJ?BO LC RKFQP KR}?;SFLS E;%Sigggfggp' v
EB RPBB FK@OB>PBP ?V YEQBO@BMQ JB>KR - :

FC QEB KRJ?BO RKFQP LC T>QBO 0>KAV RPBATARS T A'%?EBSSEF',\"QQTJ&;?F;IS E>Q FC (>KBIIB AOFSBP
M>VJIBKQ TLRIA 7B '

A A
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>
?

@2EBPILMB  JB>KP QE>Q PRBHQV
FK@OB>PBP?V  CLOBSBOV FK@OB>PB H
2EB( FKQBO@BMQ JB>KP QE>Q TEBK EFP P>l
P>I>0V FP

>
?

@2EB PILMB  JB>KP QE>Q QEB RRI@QB>PBP

'K EHFOPHEBR QEB KRJ?BO LC DRBPQP FK@OB

BPBKOBBOEFBMQ JB>KP QE>Q TEBK QEB KRJ?E
QEB @LPQ TLRIA 7B

Vv
>PBP ?V 2
O LC DRBF

JLABI @>Kt

A A
M>O>IIBI KLQ M>O>IIBI
M>O>IIBI MBOMBKAF@RI>O
M>O>IIBI MBOMBKAF@RI>O
M>O>IIBI KLQ MBOMBKAF@RI>O
M>O0>IIBI KLQ MBOMBKAF@RI>O
M>O>IIBI MBOMBKAF@RI>O
M>O>IIBI MBOMBKAF@RI>O
M>O>IIBI > $LOBSBOV FK@OB>PB LC LKB ABDOBB $>EOB
KLQ M>O>1IBI QEB KRJ?BO LC @EFOMP FK@OB>PBP ?V CLR(
T e on e
KLQ M>O=>IIBI QEFP ALBP KLQ J>HB PBKPB QEFP
KLQ M>O>IIBI ?B RPBA CLO >Il MLPPF?IB QBJMBO>QROBP
191*<;165:

2EFP @E>MQBO E>P ?BBK >A>MQBA COLJ f3PB QEB 1ILMBd'KQBO@BMQ $LOJ LC >K #NR>QFL
92:2:A.2F 942/?. -MBK1Q>@V */KK +>0B@BH >KA +>0V KKB KQELKV 1JFQE TEF@E FP RKAB(

7z

*F@BK@B A>MQBA ?V 'W>?BI> +A8RQEB A>MQ>QFLK 1Q>QBJBKQ CLO JLOB FKCLOJ>


https://openstax.org/details/books/elementary-algebra
https://creativecommons.org/licenses/by/4.0/

"@:;-4: 6. 8<);165:

'K QEFP @E®BIF-II RPB PVPQBJP LC BNR>QFLKP QL PLISB >MMIF@>QFLKP TFQE QTL RKHK
-,1) 1:91*<;165:

] $FPE '@LK ?V 'W>?BI> +>WRO FP IF@BKPBA fH@BK@B



https://creativecommons.org/licenses/by/4.0/
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@55 )9-+-2)5, )9@ 55- 5065 @ "41;0

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] "BQBOJFKB TEBQEBO >K LOABOBA M>FO FP > PLIRQFLK LC > PVPQBJ LC BNR>QFLKP
] 1LISB > PVPQBJ LC IFKB>0O BNR>QFLKP ?V DO>MEFKD

] "BQBOJFKB QEB KRJ?BO LC PLIRQFLKP LC IFKB>0 PVPQBJ

] 1LISB >MMIF@>QFLKP LC PVPQBJP LC BNR>QFLKP ?V DO>MEFKD

-:-9415- &0-:0-9)5 9,-9-, )19 1:) "63<;165 6. ) "@:;-4 6. 8<):165:

5 B IB>OKBA ?BCLOB ELT QL PLISB IFKB>0 BNR>QFLKP TFQE LKB S>OF>?IB\PRESHECTLOH -
IFKB>0 BNR>QFIKEO JLOB IFKB>0 BNR>QFLKP DOLRWB/@ELEBBEBIX >P > PVPQBJ LC IFKB>C
BNR>QFLKP

1VPQBJ LC *FKB>0 #NR>QFLKP

5EBK QTL LO JLOB IFKB>0 BNR>QFLKP >0OB DOQEEBAQRDBEEBQBJ LC IFKB>0 BNR>QFLKR

5 B TFIl CL@RP LRO TLOH EBOB LK PVPQBJP LC QTL IFKB>0O BNR>QFLKPVER Q¥V RKISBLTKP *:
I>OBO PVPQBJP LC BNR>QFLKP

K BU>JMIB LC > PVPQBJ LC QTL IFKB>0 BNR>QFLKP EBRRE K ?8k@®B QL PELT QEB QTL
BNR>QFLKP >0B DOLRMBA QLDBQEBO QL CLOJ > PVPQBJ LC BNR>QFLKP

2r+y="7

r—2y==6

IFKB>0 BNR>QFLK FK QTL S>OFE?IBP IEMB >K FKCFKFQB KRJ?BO LC PLIRQFLKP 'QP DO>ME
IFKB 0BJBJ?BBSBOV MLFKQ LK QEB IFKB FP > PLIRQFLK QL QEB BNR>QFLK >KA BSBOV PLIRQ
FP > MLFKQ LK QEB IFKB

2L PLISB > PVPQBJ LC QTL IFKB>0 BNR>QFLKP TB T>KQ QL CFKA QEB S>IRBP LC QEB S>OF>?



%B<=/6<80 :>+=387<

QL ?LQE BNR>QFLKP 'K LQEBO TLOAP TB >OB ILLHFKD CLEOR)EBRI@ABBALIQEENR>QFLKP
QORB 2EBPB >0B @PILERQFERP QL > PVPQBJ LC BNR>QFLKP

1LIRQFLKP LC > 1VPQBJ LC #NR>QFLKP

,C@IH=CBG C: 5 GMGHO9A C: 9BBGB€IERS>IRBP LC QEB S>0OF>?I1BP QE>Q J>HB >l QEB BNR>QFLKP QOF
LC > PVPQBJ LC QTL IFKB>O BNR>QFLKP FP OBMOBPBK@EA ?V >K LOABOBA M>FO

2L ABQBOJFKB FC >K LOABOBA M>FO FP > PLIRQFLK QL > PVPQBJ LC QTL BNR>QFLKP TB PR
QEB S>0OF>?IBP FKQL B>@E BNR>QFLK 'C QEB LOABOBA M>FO J>HBP ?LQE BNR>QFLKP QOR
PVPQBJ

*BQA® @LKPFABO QEB PVPQBJ ?BILT
3r —y="7
r—2y=4

'P QEB LOABOBAM>FO> PLIRQFLK

2EB LOABOBA M>FO | J>AB ?LQE BNR>QFLKP QORB 2EBOBCLOB | FP > PLIRQFLK QL QEI

*BQP QOV >KLQEBO LOABDBEBLGABOBA M>FO > PLIRQFLK

2EB LOABOBAM>FO  J>AB LKB BNR>QFLK QORB ?RQ FQ J>AB QEB LQEBO BNR>QFLK C>IP
PLIRQFLIGQHBNR>QFLKP FQ FP KLQ > PLIRQFLK QL QEFP PVPQBJ
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"BQBOJFKB TEBQEBO QEB LOABOBA M>FO FP > PLI!{ E C 9 éEVPQBJ
> (_27 _1) 7 (_47 _3)
,C@IH=CB

| | ALBP KLQ J>HB ?LQE BNR>QFLKP QORB | | FP KLQ > PLIRQFLK

?

| | ALBP KLQ J>HB ?LQE BNR>QFLKP QORB | | FP > PLIRQFLK

207 '2

"BQBOJFKB TEBQEBO QEB LOABOBA M>FO FP > PLI!{Qé _'K__Fgg
Z Y
> (1’ _3) ? (07 0)

1ELT >KPTBO
> VBP ? KL

£B B PVPQBJ

II'OII

8<):165:* @ 97015/
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'K QEFP @E>MQBO TB TFIl RPB QEOBB JBQELAP QL PLISB > PVPQBJ LC IFKB>0O BNR>QFLKP 2
RPB FP DO>MEFKD

2EB DO>ME LC > IFKB>0 BNR>QFLK FP > IFKB #>@E MLFKQ LK QEB IFKB FP > PLIRQFLK QL QE
PVPQBJ LC QTL BNR>QFLKP TB TFIl DO>ME QTL IFKBP 2EBK TB @>K PBB >Il QEB MLFKQP QE:
B>@E BNR>QFLK KA ?V CFKAFKD TE>Q QEB IFKBP E>SB FK @LJJLK TBill CFKA QEB PLIRQFL

+LPQ IFKB>0 BNR>QFLKP FK LKB S>OF>?IB E>SB LKB PLIRQFLK ?RQ TB P>T QE>Q PLJB BNR>
@LKQO>AF@QFLKP E>SB KL PLIRQFLKP >KA CLO LQEBO BNR>QFLKP @>IIBA FABKQFQFBP

1FJFI>OIVEBK TB PLISB > PVPQBJ LC QTL IFKB>0O BNR>QFLKP OBMOBPBKQBA ?V > DO>ME LC
P>JB MI>KB QEBOB >0OB QEOBB MLPPF?I1B @$FBRCGI PELTK FK

64B2

$LO QEB CFOPQ BU>JMIB LC PLISFKD > PVPQBJ LC IFKB>0 BNR>QFLKP FK QEFP PB@QFLK >K
TB TFII PLISB QEB P>JB PVPQBJ LC QTL IFKB>0 BNR>QFLKPCRQBIJIJRRELAFK B>@E PB@QF
CQBO PBBFKD QEB QEFOA JBQELA VLRill AB@FAB TEF@E JBQELA T>P QEB JLPQ @LKSBKFB
PVPQBJ

&LT QL 1LISB > 1VPQBJ LC *FKB>0 #NR>QFLKP ?V %O>MEFKD

y="1

1LISB QEB PVPQBJ ?V DO{M%%R‘_B .
T—2y==6

,C@IH=CB




%85? %B<=/6<80 :>+=387<, B ; +92371




%B<=/6<80 :>+=387<

207 '2

1LISB B>@E PVPQBJ ?V D NY’EFK%U -
T

1ELT >KPTBO

(3,2)

2EB PQBMP QL RPB QL PLISB > PVPQBJ LC IFKB>0 BNR>QFLKP ?V DO>MEFKD >C

2L PLISB > PVPQBJ LC IFKB>0 BNR>QFLKP ?V DO>MEFKD

%0>ME QEB CFOPQ BNR>QFLK

"BQBOJFKB TEBQEBO QEB IFKBP FKQBOPB@Q >0B M>0>IIBI LO >OB QEB P>JB IF
'"ABKQFCV QEB PLIRQFLK QL QEB PVPQBJ

s 'C QEB IFKBP FKQBOPB@Q FABKQFCV QEB MLFKQ LC FKQBOPB@QFLK
PLIRQFLK QL ?LQE BNR>QFLKP 2EFP FP QEB PLIRQFLK QL QEB PVPQBJ

s 'C QEB IFKBP >0B M>0>I11BI QEB PVPQBJ E>P KL PLIRQFLK

%0>ME QEB PB@LKA BNR>QFLK LK QEB P>JB OB@Q>KDRI>0O @LLOAFK>QB PVPQBJ

KB

IEB@H QL
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s 'C QEB IFKBP >0B QEB P>JB QEB PVPQBJ E>P >K FKCFKFQB KRJ?BO LC|PLIRQFLKE

1LISB QEB PVPQBJ ?V DO{M%F:KI%:U +1

=4r —1"

,C@IH=CB
LQE LC QEB BNR>QFLKP FK QEFP PVPQBJ >0OB FK PILMB FKQBO@BMQ CLOJ FRKIBTR® RRBEBFO P

DO>ME QE%Jy = 2 L
y=4zx —1




%B<=/6<80 :>+=387<

$FKA QEB PILMEFK@BO@BMQ LC|QEB
CFOPQ BNR>QFLK

$FKA QEB PILMBBK@BO@BMQ LC (QEB
CFOPQ BNR>QFLK

%0O>ME QEB QTL IFKBP

"BQBOJFKB QEB MLFKQ LC FKQBQPE® GHBP FKQBOPB@Q >Q

y = 2x+1 y = 4zr-1
IEB@H QEB PLIRQFLK FK ?LQE BNR3QFEKP 91 4+ 1 3 L 41-1
3 = 3 3 =3

2EB PLIRQFLK FP

1LISB B>@E PVPQBJ ?V D MEFKE" +42 .
y=1z—
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1ELT >KPTBO
(_27 _2)

LQE BNR>QFLKP FK #U>JMIB TBOB DFSBK FK PILMBdFKQBO@BMQ CLOJ 2EFP

RP QL NRF@HIV DO>ME QEB IFKBP 'K QEB KBUQ BU>JMIB TBill CFOPQ OB TOFQ
PILMBAFKQBO@BMQ CLOJ

1LISB QEB PVPQBJ ?V DO{M%%RLD?J =1 .
r+y=20

,C@IH=CB

5 Bill PLISB ?LQE LC QEBPB BNRy®ELBE-CLTB @>K B>PFIV DO>ME QEBJ RPFK DRPERBDBEWEFP>KA
3z +y=—1
20 4+y=0
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3r+y = -1
y = —3r-—-1
1LISB QEB CFOPQ BNRSQFLK CLO . s
b= —1
$FKA QEB PILMEB BKABO@BMQ
1LISB QEB PB@LKA BNRFQFLK CLO
2c+y = 0
$FKA QEB PILME BKABO@BMQ y = —2z
m = -2
b = 0
%0>ME QEB IFKBP
"BQBOJFKB QEB MLFKQ LC FKQBORE®GHBP FKQBOPB@Q >Q |
dr+y = —1 2r+y =
IEB@H QEB PLIRQFLK FK 2LQE BNR3QELKP - 2 R 2(—1) +2 z
-1 = -1 0 =

2EB PLIRQFLK FP |
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207 '2

_ =1
1LISB B>@E PVPQBJ ?V D %KJBy .
e Q O%NéEm +y =10
1ELT >KPTBO
(3,4)

3PR>IIV TEBK BNR>QFLKP >0B DFSBK FK PQ>KA>0A CLOJ QEB JLPQ @LKSBKFBKQ T>V QL D(
QEB FKQBO@BIMAP GEFP FK QEB KBUQ BU>JMIB

1LISB QEB PVPQBJ ?V DO{M Ijl_(g Z .

x R
,C@IH=CB

5 B TFIl CFKA REBA FKQBO@BMQP LC ?LQE BNR>QFLKP >KA RPB QEBJ QL DO>ME QEB IFKBP
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2L CFKA QEB
FKQBO@BMOR 4B ¢y = 2 Ty = 2

>KA PLISB _ _
cLe ek ol VT Y 2 r+0 = 2

>KA PLISB Y = T =
cLa

. r—y = 4
oLcrkaQes [T Y = 4 r—0 A
FKQBO@BMQR (BQ y = 4
E QEBKIBE® . r = 4
-y = 4
y = 4
%O>ME QEB IFKB
"BQBOJFKB QEB
MLFKQ LC 2EB IFKBP FKQBOPB@Q >Q |
FKQBOPB@QHLK
IEB@H QEB ? ?
PLIRQFLK FK .08 (—1) = 3—(-1) = 4
BNR>QFLKP 9 = 4 = 4
2EB PLIRQFLKFP |
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207 '2

1LISB B>@E PVPQBJ 2V Do%wxffzﬁ_LK%i g .

1ELT >KPTBO
(4,2)

"L VLR OBJBJ?BO ELT QL DO>ME > IFKB>0 BNR>QFLK TFQE GRPQ LKB S>0OF>?IB 'Q TFII ?B BF(
ELOFWLKQ>I IFKB

1LISB QEB PVPQBJ ?V DO{M%F:KS

,C@IH=CB
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5 BHKLT QEB CFOPQ B
OBMOBPBKQP > ELOFV
IFKB TELFF-KQBO@BM

NR>QFLK
VLKQ>!
QFP

2EB PB@LKA BNR>QFL
JLPQ @LKSBKFBKQIV [
RPFKD FKQBO@BMQP

K FP

O>MEBA

2L CFKA QEB FKQBO®
>KA QEBR

BMQP 1BQ

%0O>ME QEB IFKBP

"BQBOJFKB QEB MLFK(

FKQBOPB@QFLK

?4E8 IFKBP FKQBOPB@Q >Q |

IEB@H QEB PLIRQFLK
BNR>QFLKP

y = 6 2x + 3y

?
boLeE 6 2(—3)+3(6)
2 = 2 —6 + 18
12

I~ {1l

12
12

12
12

2EB PLIRQFLK FP |
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=)
1LISB B>@E PVPQBJ ?V D I\/%EFK .
>@ Q 0% ekt Ey —6

1ELT >KPTBO
(97 _ 1)

'K >Il QEB PVPQBJP LC IFKB>0 BNR>QEBKPKEPEGKDBOPB@QBA >KA QEB PLIRQF!
LKB MLFKQ 'K QEB KBUQ QTL BU>JMIBP TBill ILLH >Q > PVPQBJ LC BNR>QFLKP (
PLIRQFLK >KA >Q > PVPQBJ LC BNR>QFLKP QE>Q E>P >K FKCFKFQB KRJ?BO LC

1.
1LISB QEB PVPQBJ ?V DO{M%F_K v j .
T—2y=

,C@IH=CB
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2L DO>ME QEB CFOPQ BNR>QFLK
RPB FQP PILMBR{@BO@BMQ

TB TFII

2L DO>ME QEB PB@LKA BNR>QFI

TB TFIl RPB QEB FKQBO@BMQP

K

%0O>ME QEB IFKBP

"BQBOJFKB QEB MLFKQ LC FKQB

DPB@QFI2EB IFKBP >OB M>0>|1BI

1FK@B KL MLFKQ FP LK ?LQE IFKBP QEBOB FP KL LOABOBA M>
QE>Q J>HBP ?LQE BNR>QFLKP QORB 2EBOB FP KL PLIRQFLK Q
QEFP PVPQBJ

11
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207 '2

1LISB B>@E PVPQBJ 2V DO%I\/%FKE e 2

1ELT >KPTBO
KL PLIRQFLK

1LISB QEB PVPQBJ ?V DO{M%FKI%QC 3_y __o-

,C@IH=CB
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$FKA QEB PILMBFK@BO@BMQ LC QEB
CFOPQ BNR>QFLK

$FKA QEB FKQBO@BMQP LC QEB PB@LKA BNR>QFLK

%0O>ME QEB IFKBP

"BQBOJFKB QEB MLFKQ LC FKQBOPE@BEBLRKBP >OB QEB P>JB

1FK@B BSBOV MLFKQ LK QEB IFKB J>HBP ?LQE BNR>QFLKP
QORB QEBOB >0OB FKCFKFQBIV J>KV LOABOBA M>FOP QE>[Q J>HB

2LQE BNR>QFLKP QORB
2EBOB >0OB FKCFKFQBIV J>KV PLIRQFLKP QL QEFP PVPQBJ
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207 '2

= —3x—6
1LISB B>@E PVPQBJ ?V D NﬁE KD .
= “ O% z 2y = —12
1ELT >KPTBO
FKCFKFQBIV J>KV PLIRQFLKP

'C VLR TOFQB QEB PB@LKA BNR>QFLK FK #U>JMIB FK PILMB FKQBO@BMQ CLC
OB@LDKFWB QE>Q QEB BNR>QFLKP E>SB QEB PFERBR@BMQ P>JB

5EBK TB DO>MEBA QEB PB@LKA IFKB FK QEB I>PQ BU>JMIB TB AOBT FQ -PEQQEBO QEB CF
QTL IFKBP >OB @LFK@FABKQ LFK@FABKQ IFKBP E>SB QFEF RQEDRIBWEX>KA P>JB

ILFK@FABKQ *FKBP

ILFK@FABKQ IFKBP E>SB QEB P>JB PILAAKSBORBBIQ

-;-9415- ;0- <4*-96."63<;165:6.) 15-)9"@:;-4

2EBOB TFIl ?B QFJBP TEBK TB TFII T>KQ QL HKLT ELT J>KV PLIRQFLKP QEBOB TFII ?B QL > PVF
BNR>QFLKP ?RQ TB JFDEQ KLQ >@QR>IIV E>SB QL CFKA QEB PLIRQFLK 'Q TFIl ?B EBIMCRI Q
TFQELRQ DO>MEFKD

5 B E>SB PBBK QE>Q QTL IFKBP FK QEB P>JB MI>KB JRPQ BFQEBO FKQBOPB@Q LO >0B M>O0:
BNR>QFLKP FK #U>JMIB QEOLRDE #U>JMIB >l E>A QTL FKQBOPB@QFKD IFKBP #>@E PVPC
PLIRQFLK

PVPQBJ TFQE M>O>IIBI IFKBP IFHB #U>JMIB E>P KL PLIRQFLK 5E>Q E>MMBKBA FK #U>JMIE
BNR>QFLKP BiSHK@FABKQKABP QEB PVPQBJ E>A FKCFKFQBIV J>KV PLIRQFLKP

5 Bill LO>KFWB QEBPB OBERIQP FEBILT

).192
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.>0>[I1BI IFKBP E>SB QEB P>JB PIL/BOHMGPEBO@BMQP 1L FC TB TOFQB ?LQE BNR>QFLKP FK
LC IFKB>0O BNR>QFLKP FK PILMBAFKQBO@BMQ CLOJ TB @>K PBB ELT J>KV PLIRQFLKP QEBC
DO>MEFKD *LLH >Q QEB PVPQBJ TB PLISBA FK #U>JMIB
1
{ y = 5x—3

r—2y = 4
The first line is in slope-intercept form. If we solve the second equation for y, we get
r—2y = 4
y:%x—?) -2y = xz+4
Yy = %m —2
m:%,b:—S m:%,b:—Q

2EB QTL IFKBP E>SB QEB P>JB PIIGEDEREKFED @BMQP 2EBV >0B M>0>IIBI IFKBP

2>?IB_ PELTP ELT QL ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP LC > IFKB>0 PVPQBJ ?V ILLHFK
>KA FKQBO@BMQP

).192

*BQP Q>HB LKB JLOB ILLH >Q LRO BNRISRIKP E}>Q D>SB RP M>0>IIBI IFKBP
Yy = %x -3
x—2y=4

5EBK ?LQE IFKBP TBOB FK PILMB FKQBO@BMQ CLOJ TB E>A
_ 1 _1
y=s5r—3 y=s5r—2

"L VLR OB@LDKFWB QE>Q FQ FP FIMLPPF?IB QL E>SB (PFKOEE-QUABOBURFK QL ?LQE LC
QELPB BNR>QFLKP

5 B @>11 > PVPQBJ LC BNR>QFL KR IFKB IQEFPQBKQPEPPRI PLIRQFLK
PVPQBJ LC BNR>QFLKP QE>Q E>P >Q IB>PQ LKB REIRGHRQEK Q@ PNBOB]

ILKPFPQBKQ >KA 'K@LKPFPQBKQ 1VPQBJP

@LKPFPQBKQ P¥BMR>QFLKP FP > PVPQBJ LC BNR>QFLKP TFQE >Q IB>PQ LKB PLIRQFLK
K FK@LKPFPQBKQE\BNGBQFLKP FP > PVPQBJ LC BNR>QFLKP TFQE KL PLIRQFLK
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5 B >IPL @>QBDLOFWB QEB BNR>QFLKP FK > PVPQBJ LC BNR>QFLER 252 @2HERD QEB BNR>Q
12=2:12:A'C QTL BNR>QFLHRABRBKABKQ BNREFLRP@E E>SB QEBFO LTK PBQ LC PLIRQFLKF
'KQBOPB@QFKD IFKBP >KA M>0>IIBI IFKBP >OB FKABMBKABKQ

'C QTL BNR>QFLKP >0B ABMBKABKQ >Il QEB PLIRQFLKP LC LKB BNR>QFLK >OB >IPL PLIRQFL
BNR>QFLK 5EBK TB DO>KMEMBKABKQ BNRFSMB® @LFK@FABKQ IFKBP

'KABMBKABKQ >KA "BMBKABKQ #NR>QFLKP

2TL BNR>QFLKHFK@BMBKABKQEBYV E>EBABKQ PLIRQFLKP
2TL BNR>QFLKRABOBKABIK> 1| QEB PLIRQFLKP LC LKB BNR>QFLK >0OB >IPL PLIRQFLKP LC QEB LQEBO |

*BQP PRJ QEFP RM ?V ILLHFKD >Q QEB DO>MEP LC QEB QEOBBENRBE-K2PYPABBIP 1BB

64B2

)./92

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB PVPQBJ LC |
y=3z—1
6r — 2y =12 °

,C@IH=CB
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5 B TFIl @LIM>OB QEB PILMBP >KA FKQBO@EMOPIE OER

QTL IFKBP 6r —2y =12 °
2EB CFOPQ BNR>QFLK FP >I0B>AV FK PIL)B FKQBO@GBMQ
CLOJ YRESPeq
6r—2y = 12
5 OFQB QEB PB@LKA BNR>QFLK FK PILMB FKOBSY@BMQ —07 + 12
CLOJ 2y _ —6x412
—2 —2
y = 3r—6

y = 3zr—1 y = 3z—6
$FKA QEB PILMB >KA FKQBO@BMQ LC BY@E IFKB 3 m = 3

b = -1 b = —6

1FK@B QEB PILMBP >0OB QER PQBO@BMQRBOBKAF QER
IFKBP >OB M>O>IIBI

y=—-2zx—4
dr 42y =9
1ELT >KPTBO

KL PLIRQFLK FK@LKPFPQBKQ FKABMBKABKQ

2 +y=—3
r—5by=5
,C@IH=CB

PVPQBJ LC BNR>QFLKP TELPB DO>MEP >0B M>0O>IIBI IFKBP E>P KL PLIRQFLK >KA FP FK@LKPFPQBK

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB PVPQBJ LC |

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB PVPQBJ LC |
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5 B TFIl @LIM>0OB QEB PILMB >KA FKOBO@BMBPL &/ GEB—3
QTL IFKBP © — By =
T — 0y = = 9

2c+y = —3 -9y = —x+5

5 OFQB ?LQE BNR>QFLKP FK PILMB FKQBO@BM® CLOJ 5y _wiB
y = —2x—3 -5 = 3
Yy = %x —1

y = —2x—3 y = 1.1

$FKA QEB PILMB >KA FKQBO@BMQ LC B+@E IFKB —2 m = g
b = -3 b = -1
1FK@B QEB PILMBEBOBKGEB IFKBP FKQBOPB@Q

PVPQBJ LC BNR>QFLKP TELPB DO>MEP >0OB FKQBOPB@Q E>P PLIRQFLK >KA FP @LKPFR,

QBKQ >KA

2072

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB P
3x 42y =2
2cr+y=1

1ELT >KPTBO
LKB PLIRQFLK @LKPFPQBKQ FKABMBKABKQ

VPQBJ LC |

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB P,

3r—2y=4
yz%x—Q

,C@IH=CB

VPQBJLC |
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5 B TFIl @LIM>OB QEB PILMBP >KA{ 3r—2y=4

FKQBO@BMQP LC QEB QTLIFKBP| | ¢ = %x 9
3r—2y = 4
5 OFQB QEB CFOPQ BNR>QFLKFK ~ —2Y = —3z+4
PILMB FKQBO@BMQ CLOJ —__223/ — _3_502'|‘4
y = %x — 2

2EB PB@LKA BNR>QFLK FP >I0B>AY FK §{I? —9
PILMB FKQBO@BMQ CLOJ T2

1FK@B QEB PILMBP >OB QEB P>JB QEBV E>SB QEB PyJB PILMB
FKQBO@BMQ >KA PL QEB IFKBP >0B @LFK@FABKQ

PVPQBJ LC BNR>QFLKP TELPB DO>MEP >0OB @LFK@FABKQ IFKBP E>P FKCFKFQBIV J>KV H
ABMBKABKQ

KA P>JB

PLIRQFLKP

5 FQELRQ DO>MEFKD ABQBOJFKB QEB KRJ?BO LC PLIRQFLKP >KA QEBK @I>PPFCV QEB P

4x — by = 20
Yy = %x -4

1ELT >KPTBO

FKCFKFQBIV J>KV PLIRQFLKP @LKPFPQBKQ ABMBKABKQ

"63= 7731+);165:6."@:;-4: 6. 8<);165:* @ 97015/

VPQBJ LC |

5 B TFII JLAFCV Q&EBL?IBJ PLISFKD PQO>QBDV PIFDEQIV QL PBQ RM >KA PLISB >MMIF@>QFLK
IFKB>O BNR>QFLKP

&LT QL RPB > MOL?IBJ PLISFKD PQO>QBDV CLO PVPQBJP LC IFKB>0O BNR>QFLKP

+958 QEB MOL?IBJ +>HB PROB >l QEB TLOAP >KA FAB>P >OB RKABOPQLLA
#89BH=T¥>Q TB >OB ILLHFKD CLO

- F5BG@5HQL > PVPQBJ LC BNR>QFLKP

'5A9 TE>Q TB >OB ILLHFKIEQIRB S>0OF>?IBP QL OBMOBPBKQ QELPB NR>KQFQFBFP
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,C@JQEB PVPQBJ LC BNR>QFLKP RPFKD DLLA >IDB?0> QB@EKFNRBP
<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGKIFQEB NRBPQFLK TFQE > @LIMIBQB PBKQBK@B

PLIRQFLK

1LKAO> FP J>HFKD NR>0QP LC MRK@E COLJ CORFQ GRF@B >KA @IR? PLA> 2EB KRJ?B(

ALBP 1LKAO> KBBA

,C@IH=CB
,H9D +958QEB MOL?IBJ

,H9D #89BH=TEE>Q TB >OB ILLHFKD CLO

KBBA
,H9D '5A9 TE>Q TB >OB ILLHFKEQIRB S>0F>?IBP QL OBMOBPBKQ QELPB NR>KQFQFBP

*BQf = KRJ?BO LC NR>OQP LC CORFQ GRF@B
¢ = KRJ?BO LC NR>0OQP LC @IR? PLA>

HOD -F5BG@BHYL > PVPQBJ LC BNR>QFLKP

5 B KLT E>SB QEB PV}{Q%J—L_ ZC: 10

,HOD ,C@JQEB PVPQBJ LC BNR>QFLKP RPFKD DLLA >IDB?0> QB@EKFNRBP

1QBM FP TEBOB TB TFIl RPB QEB JBQELA FKQOLAR@ B2 FK I QEFAVEREEBFENRS QFLKP >KA CFKA QEB

LC NR>0OC

QFJBP QEB KRJ?BO LC NR>OQP LC @IR? PLA> &LT J>KV NR>OQP LC CORFQ GRF@B >KA ELT J>KV NR

5 B >0OB ILLHFKD CLO QEB KRJ?BO LC NR>OQP LC CORFQ GRF@B >KA QEB KRJ?BO LC NR>DQP LC @I
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2EB MLFKQ LC FKQBOPB@QFLK  FP QEB PLIRQFLK 2EFP JB>KP 1LKAO> KBBAP NR>0Q
CORFQ GRF@B

,H9D <97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB

"LBP QEFP J>HB PBKPB FK QEB MOL?IBJ

7BP QEB KRJ?BO LC NR>OQP LC CORFQ GRF@B FP QFJBP QEB KRJ?BO LC NR>OQP LC
7BP NR>OQP LC MRK@E FP NR>OQP LC CORFQ GRF@B MIRP NR>OQP LC @IR? PLA>
,HOD BGKO9FQEB NRBPQFLK TFQE > @LIJMIBQB PBKQBK@B

1LKAO> KBBAP NR>OQP LC CORFQ GRF@B >KA NR>OQP LC PLA>

P LC @IR? |

DIR? PLA>

207 '2

+>KR FP J>HFKD NR>OQP LC LO>KDB GRF@B COLJ @LKZEBKMI3BB LEAR>QRP LC T>QB(
QFJBP QEB KRJ?BO LC NR>0QP LC @LK@BKQO>QB &LT J>KV NR>OQP LC @LK@BKQO>QB
ALBP +>KR KBBA

1ELT >KPTBO
+>KR KBBAP NR>0OQP GRF@B @LK@BKQO>QB >KA NR>0QP T>QBO

D FP
>KA ELT J;

@@BPP QEBPB LKIFKB OBPLRO@BP CLO >AAFQFLK>I FKPQOR@QFLK >KA MO>@Q
?V DO>MEFKD

] 'KPQOR@QREABLALISFKD *FKB>0 1VPQBJP ?V %O>MEFKD
] 'KPQOR@QREABLALISB ?V %0O>MEFKD

F@B TFQI


http://www.openstax.org/l/25linsysGraph
http://www.openstax.org/l/25solvesbyGraph
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-@ 65+-7::

] JFC6@9A ,C@J=B; ,HF5H9;M :CF ,MGH9AG C: %=B95F EISH=CBG

+958 QEB MOL?IBJ +>HB PROB >Il QEB TLOAP >KA FAB>P >0B RKABOPQLLA
#89BH=T&>Q TB >0B ILLHFKD CLO

'5A9 TE>Q TB >OB ILLHFKIEIQIRB S>OF>?IBP QL OBMOBPBKQ QELPB NR>KQF(
- F5BG@BHAL > PVPQBJ LC BNR>QFLKP

C@JOEB PVPQBJ LC BNR>QFLKP RPFKD DLLA >IDB?0> QB@EKFNRBP

<97? QEB >KPTBO FK QEB MOL?IBJ >KA J>HB PROB FQ J>HBP PBKPB
BGK9FQEB NRBPQFLK TFQE > @LIMIBQB PBKQBK@B

36::1)9@

7C=B7=89BH @=B9G

ILFK@FABKQ IFKBP >OB IFKBP QE>Q E>SB QEB PFKFIBIBSKAP>JB
7CBG=GH9BH GMGHO9A

@LKPFPQBKQ PVPQBJ LC BNR>QFLKP FP > PVPQBJ LC BNR>QFLKP TFQE >Q IB>PQ LKB PLIRQFLI

89D9B8YBH 9EISH=CBG

2TL BNR>QFLKP >OB ABMBKABKQ FC >Il QEB PLIRQFLKP LC LKB BNR>QFLK >OB >IPL PLIRQFLKP L
=B7CBG=GH9BH GMGH9A

K FK@LKPFPQBKQ PVPQBJ LC BNR>QFLKP FP > PVPQBJ LC BNR>QFLKP TFQE KL PLIRQFLK
=B89DIB8IYBH 9EISH=CBG

2TL BNR>QFLKP >OB FKABMBKABKQ FCEUENOEPISBRAFKP
GC@IH=CBG C: 5 GMGH9A C: 9EI5H=CBG

1LIRQFLKP LC > PVPQBJ LC BNR>QFLKP >OB QEB S>IRBP LC QEB S>OF>?IBP QE>Q J>HB >I| QEB B

PLIRQFLK LC > PVPQBJ LC QTL IFKB>0 BNR>QFLKP FP OBMOBPBHKQBA ?V >K LOABOBA M>FO
GMGH9A C: @=B95F 9EI5H=CBG

5EBK QTL LO JLOB IFKB>0 BNR>QFLKP >0OB DOQEEBALQRDBEFBQBJ LC IFKB>0 BNR>QFLKP

? -O+1:-"-

'K QEB CLIILTFKD BUBO@FPBP ABQBOJFKB FC QEB CLIILTFKD MLFKQP >0OB PLIRQFLKP QL QE
BNR>QFLKP

20 — 6y =0 20 +y =295
{3x—4y:5 {a:+y:1
> (3,1) > (4,3)
2 (=3,4) 2 (2,0)
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{$+y:2 {x+5y:10

y=13 y=3se+1
(% g) > (—10,4)
2 (17 %) ? IBCQ:CO>@X ZX Z :CO>@X ZX Z:OFDEQ :

'K QEB CLIILTFKD BUBO@FPBP PLISB QEB CLIILTFKD PVPQBJP LC BNR>QFLKP ?V DO>MEFKD

3r+y=-3 2¢ + 3y =6
20 +3y =5 y=—2
—3r+y=—1 r—3y=-3
2v +y =4 Yy =2
y=x+2 20—y = —

y = —2x + 2 r=1
y:%w—i—l a:—3y——
y=—3r+5

doe + 4y = 83:—63;-14
—3r+y=-1 —2x+4y =4
2r+y = y—%x
r+y=>5 x=-3y+4
2r —y =4 2z + 6y = 8
r+y= 2c +y =206
z—y=20 —8r — 4y = —-24
rT+y=-5 4+ 3y =—6
r—y=3 4y = —3x — 8
x+y=—4 —3x 4 2y = -2
—r+ 2y =-2 y=x+4
—2x+3y=3

r+3y =12

5 FQELRQ DO>MEFKD QEB CLIILTFKD PVPQBJP LC BNR>QFLKP ABQBOJFKB QEE
>KA QEBK @I>PPFCV QEB PVPQBJ LC BNR>QFLKP

y:%aj—i—l 4x + 2y = 10
—2x+3y=>5 4 — 2y = —6
y=—-2z+1 y:—%x—l—5
dxr 4+ 2y = 8 x4+ 2y =10

JFPPFKD y=2z+3
20—y =-3
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'K QEB CLIILTFKD BUBO@FPBP PLISB

+LIIV FP J>HFKD PQO>T?BO0OV FKCHRRBBI@Q@RBK@B LC PQO>T?BOOV GRF@B PEB R
QFJBP >P J>KV LRK@BP LEI>RBO LRK@BP LC PQO>T?BOOV GRF@B >KA ELT J>KV L
LC T>QBO ALBP PEB KBBA QL J>HB LRK@BP LC PQO>T?BOOV FKCRPBA T>QBO

#KOFNRB FP J>HFKD > M>0QV JFU QE>Q @LKQ>FKP O>FPFKP >KA KRQP $LO B>@E L
QTF@B QEB >JLRKQ LC O>FPFKP &LT J>KV LRK@BP LC KRQP >KA ELT J>KV LRK@BP
EB KBBA QL J>HB LRK@BP LC M>0QV JFU

*BL FP MI>KKFKD EFP PMOFKD CILTBO D>0OABK &B T>KQP QLARSKR)TPREB/MFKA A>C
MI>KQ QFJBP >P J>IGLABLC?RI?P >P QRIFM ?RI?P 'C EB T>KQP QL MI>KQ  ?RI?P ELT
QRIFM ?RI?P >KA ELT J>KVASICRI?P PELRIA EB MI>KQ

> VBP KL (=3,1)
> VBP ? KL KL PLIRQFLK
> VBP ? KL KL PLIRQFLK
> KL? VBP 2% +y=6
(—=2,3) { —8r —4y = —24
(1,2) FKCFKFQBIV J>KV PLIRQFLKP
(0,2) FKCFKFQBIV J>KV PLIRQFLKP
(2,4) (2,2)
(2,-1) KL PLIRQFLKP
(1,2) KL PLIRQFLKP
(3,2) KL PLIRQFLKP FK@LKPFPQBKQ FKABMBKABKQ
(1,1) @LKPFPQBKQ PLIRQFLK
(—1,—4) FKCFKFQBIV J>KV PLIRQFLKP
(3,3) FKCFKFQBIV J>KV PLIRQFLKP
(—5,6) +LIIV KBBAP LRK@BP LC PQO>T?BOOV GRF@B >K/
(6,_2) LRK@BP LC T>QBO
’ #KOFNRB KBBAP LRK@BP LC KRQP >KA LRK@BF
(3,2) T>QBO
(1,3) *BL PELRIA MI>KQ QRIFMP >K/ELARH
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@55 )9-+-2)5, )9@ 55- 5065 @ "41;0

*B>0OKFKD -?GB@QFSBP

V QEB BKA LC QEFP PB@QFLK FQ FP BUMB@QBA QE>Q VLR TFII ?B >?IB QL

] 1LISB > PVPQBJ LC BNR>QFLKP ?V PR?PQFQRQFLK
] 1LISB >MMIF@>QFLKP LC PVPQBJP LC BNR>QFLKP ?V PR?PQFQRQFLK

1LISFKD PVPQBJP LC IFKB>0 BNR>QFLKP ?V DO>MEFKD FP > DLLA T>V QL SFPR>IFWB QEB Q'
J>V OBPRIQ &LTBSEBOB >0B J>KV @>PBP TEBOB PLISFKD > PVPQBJ ?V DO>MEFKD FP FK@L
FIMOB@FPB 'C QEB DO>MEP BUQBKA ?BVLKA GEBAHLIEFBQNBBE | >KA DO>MEFKD
QEB IFKBP J>V ?B @RJ?BOPLJB KA FC QEB PLIRQFLKP QL QEB PVPQBJ >0OB KLQ FKQBDBOP
QEBFO S>IRBP MOB@FPBIV COLJ > DO>ME

'K QEFP PB@QFLK TB TFII PLISB PVPQBJP LC IFKB>0 BNR>QFLKP ?V QEB PR?PQFQRQFLK JB(

"63=)"@:;-4 6. 8<);165:* @ "<*:;;1;,<;165

5 B TFII RPB QEB P>JB PVPQBJ TB RPBA CFOPQ CLO DO>MEFKD
20 +y =7
x—2y==6

5 B TFIl CFOPQ PLISB LKB LC QEB BNR>@HLEPSR @BRE@EBQ.PB BFQEBO BNR>QFLK >KA PLISB
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