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Chapter 1

Algebra Fundamentals



@9HL=J D?=:J9 #MF<9E=

1.1 Review of Real

)=LL=JK MK=< LG J=HJ=K=FL
FME:=JK

FQ ;GDD=,LAGF G> G:B=;LK
F G:B=;L OAL@AF 9 K=L

K=L ;GFKAKLAF? G> =D=E=H
L@IL :=DGF? LG 9 ?AN=F K=

1@=K=L G>;GMFLAF? FME:=

S U
1@= K=L G> FOLMJ9D FME:=]
‘GE:AF=< OAL@ R=JG S

U

KM:K=L OAL@ FG =D=E=FLK
<=FGL=<YGJSU

FLODK

Numbers and Absolute Value

LEARNING OBJECTIVES

/I=NA=0O L@= K=L G> J=9D FME:=JK
/I=NA=0O L@= J=9D FME:=J DAF= 9F< FGLILAGF
I=>AF= L@= ?=GE=LJA,; 9F< 9D?=:J9A; <=>AFALAGF G> 9:KGDML= N9DM=

Real Numbers

D?=:J9 AK G>L=F <=K;JA:=< 9K L@= ?=F=J9DARILAGF G> 9JAL@E=LA; 1@= KQI
variables D=LL=JK MK=<LG J=HJ=K=FL FME:=JK 9DDGOK MK LG ;GEEMFA;9L=
9 OA<=N9JA=LQ G> J=9D OGJID< HJG:D=EK #GJL@AK J=9KGF O=:=?AF :Q J=N
FME:=JK 9F< L@=AJ GH=J9LAGFK

set AK 9 ;GDD=;LAGF G> G:B=;LK LQHA;9DDQ ?JGMH=< OAL@AF :J9;=KSU O
G:B=;L AK ;9DD==lé@fient 4@=F KLM<QAF? EQL@=E9LA;K O=>G;MK GF KH=;A9C
G> FME:=JK

O / BYBM WAST
8 O 8 | PW/ WGCFST
\O1 1 1 O QST

1@= L@J== H=JAG<K ] 9J=;9DD=< 9F =DDAHKAK 9F< AF<A;9L= L@9L L@= FME

OAL@GML :GMBubset <=FGL=4 AK 9 K=L ;GFKAKLAF? G> =D=E=FLK L@9L :=DC(

9 ?AN=F K=L +GLA;= L@9L L@vakralK @5<whole numbers 9J=:GL@ KM:K=LK
'LG> L@= K=L G> AFL=?=JK 9F< O=;9F OJAL=

JK

K

{ BOE&{

K=L OAL@ FG =D=E=FLK AK ;98)Dpty @ -9F< @9K ALK GOF KH=;A9D FGLIOLAGF
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&NQZARU

Rational numbers <=FGL=< 9J=<=>AF=<9K 9FQ FME:=J G> L@%O:@d&z
9F< 9J= AFL=?=JK 9F&K FGFR=JG 4= 9F <=K;JA:= L@AK Kselt hitatien

B BC- cn 3BUPCBM WAORST

1@=N=JLA;9D DAF=T AFKA<= L@= :J9;3K J=99E<¢ L@= KQE:GBAF<A;9L=K K=L
E=E:=JK@AH 9F< J=9<K & $% &,' _1@= FGLILAGF 9:GN= AF ALK =FLAJ=LQ J=¢

AL+, $S&Y DL, & F SW&E I+, & & HE,
)-$.,2* _I1=AE9DK L@IL L=JEAFIL= GJ J=H=9L 9J= JOLAGFID #GJ =P9EHD=
i )
— BOE o -

1@= K=L G> AFL=?=JK AK 9 KM:K=L G> L@= K=L G> JOLAGFI>BME=3KI=JQ
AFL=?=J;9F := =PHJ=KK=< 9K 9 J9LAG G> L@= AFL=?=J 9F< &F GL@=J OGJ<K
;9F := OJALL=F GN=J 9F<;9F := ;GFKA<=J=< 9 J9LAGF9D FME:=J #GJ =P9EHD=

+ME=)K G> L@= >§)P@=J=
9F< 9J= AFL=2=JK 9F&K
FGFR=JG

+GLILAGF MK=< LG <=K:JA:5 9lkrational numbers  9J= <=>AF=< 9K 9FQ FME:=JK L@9L ;9FFGL := OJALL=F 9K 9.
MKAF? ESL@=E9LA;9D KQE:GDE> LOG AFL=?=JK +GFL=JEAFI9LAF? <=;AE9DK L@9L <G FGL J=H=9L 9J= AJJILA

+ME:=JK L@9L :9FFGL := =PO9EHD=
OJALL=F 9K 9 JOLAG G> LOG
AFL=?=JK

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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> @) BOE(( @)

#AFODDQ L@=#eal@@mbers <=FGL=< AK <=>AF=<9K L@=K=L G>9DD JI9LAGI
FME:=JK ;GE:AF=< OAL@ L@= K=L G>9DD AJJOLAGF9D FME:=JK 1@=J=>GJ= 9l
FME:=JK <=>AF=< KG >9J 9J= KM:K=LK G> L@= K=L G> J=9D FME:=JK &F KMEES

1@= K=L&en integers AKL@=K=L G>9DD AFL=?=JK L@9L 9J= =N=FDQ <ANAK
;9F G:L9AF L@= K=L G> =N=F AFL=?=JK :Q EMDLAHDQAF? =9;@ AFL=?=J:Q

01 1 1 O &WOQBHST

1@= K=L @ integers AK L@= K=L G> 9DD FGFR=JG AFL=?=JK L@9L 9J= FGL =N
<ANAKA:D=:Q

01 1 1 O OEE*QFHST

1@= K=L G>9DD J9LAGF9D 9F<
AJIOLAGFID FME:=JK prime number  AK 9F AFL=?=J ?2J=9L=] L@9F L@9L AK <ANAKA:D= GFDQ :Q ¢

&FL=7=JK L@9L 9J= <ANAKA|pL@= KE9DD=KL HJAE= FME:=J AK 9F<L@= J=KL 9J= F=;=KK9JADQ G<<

+GFR=JG AFL=?=JK L@9L 9J+ FGL
<ANAKA:D=:Q

&FL=?=J2J=9L=) L@IF L@IL AK .
<ANAKA:D= GFDQ :Q 9F< ALK=D> O 1SNF/ WGsT

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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FQ AFL=?=J ?J=9L=J L@9F L@9L AK FGL HIJAEcofp@En®nur@ber 9F<

;9F := MFAIM=DQ OJALL=F 9K 9 HIG<M;L G> HJAE=K 4@=F 9 ;GEHGKAL= FME:=.
AK OJALL=F9K 9 HJIG<M;L =~ O=K9QL@9L AK factorization G>

OF<L@I9L 9F< 9Jactors +GL=L@9L >9;LGIK <ANA<=L@=FME:=J =N=FDQ 4:

;GFLAFM= LG OJAL= ;GEHGKAL= >9;LGJK 9K HIG<M;LK MFLAD GFDQ 9 HIG<M;L

J=E9AFK

1@=J=>GJ= p@mwe factorization G> AK ~

Example 1
I=L=JEAF= L@= HJAE= >9;LGJARILAGF G>
OGDMLAGF

=?AF :Q OJALAF? 9K 9HJIG<M;L OAL@ 9K 9>9;LGJ 1@=F ;GFLAFM= >9;LG.
MFLAD GFDQ 9 HIG<M;L G> HJAE=K J=E9AFK

&FL=?=JK ?2J=9L=J L@9F L@9L 9J=
FGL HIAE=

FQ :GE:AFILAGF G>>9;LGJK = OAF;= L@= HJAE= >9;LGJARILAGF AK MFAIM= AL <G=K FGL E9LL=J @GO O=

EMDLAHDA=< LG?=L@=J J=KMDMA| AODDQ >9;LGJ L@= FME:=J L@= =F< J=KMDL OADD := L@= K9E=
AF L@=HJG<M;L

FQ G>L@=FME:=JK L@9L >GJE _
HJG<M;L %KO_J

1@= MFAIM=>9;LGJARILAGK G> 9
FOLMJOD FME:=J OJALL=F 9K 9
HJIG<M;L G> HJAE=K

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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fraction AK 9 J9LAGF9ID FME:=J OJALL=F 9K 9 IMGLA=FL GJJI9LAG G>LOG A
9F< 0@=J€"

1@=AFL=?=J 9:GN=L@= >J9;LAGF :9J AKn@DBrator @eF< L@= AFL=?=J :=DGO
AK ;9DD=< dé@ominator 10G =IM9D JILAGK =PHJ=KK=< MKAF? <A>>=J=FL FME
9F< <=FGEAFI9LGJK 9J= ;@#qgbivalent fractions #GJ =P9EHD=

GFKA<=J L@=>GDDGOAF? >9;LGJARILAGFK G> 9F<

JOLAGFID FME:=J OJALL=F 9K 9
IMGLA=FL G> LOG AFL%?:JK

o@=JC"

1@=FME:=J 9:GN=L@=>I9LAG[H= FME:=JK 9F< K@9J=L@=>9LGJ K@9J=<>9:LGJ AtO/aDDR< 9

:9J

factor *9CAF? MK=G>L@=>9;kH @9L0O= @9N=
1@= FME:=J :=DGO L@= >J9;| AGF
:9J

10G =IM9D >J9;LAGFK =PHJ3KK=<
MKAF? <A>>=J=FL FME=J9LGJK 9F<
<=FGEAFILGJIK . /

>9;LGJ L@IL AK K@9J=<:Q[EGJ= /
L@9F GF=J=9D FME:=J

1@=HJG;=KK G> <ANA<AF? GML
;GEEGF >9;LGJK AF L@=
Ve DLe) i< tes IANA<AF2 9F< J=HD9;AF? L@AK >9;LGJ OAL@ Tahbelinp=<G?=L@=J L@=K=
9KA; KL=HK >GJ >AF<AF? =IMAN9D=FL >J9;L AGFK <=>AFed@rgHJGAKK G>
KK O AP | >91LGIK <ANA<= L@=AJ HIG<MiL =N=FDQ O= 9:@A=N=L@= K9E= J=KMDL :Q </
<ANA<AF? L@= FME=J9LGJ SFFMEE=JILGJ 9F< <=FGEAFILGJ :Q 9K >GDDGOK

<=FGEAFI9LGJ :Q ;GEEGF
>9;LGJIK

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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#AF<AF? =IMAN9D=FL >J9;LAGFK O@=J= L@= FME=J9LGJ 9F< «ela®EN-9LGJ 9J:
prime GJ @9N=FG ;GEEGF >9;LGJ GL@=J L@9F redlkicPighe-fowest

terms 1@AK ;9F ;= <GF=:Q <ANA<AF? L@= FME=J9LGJ 9F< <=FGEAF9LGJ :Q L
greatest common factor (GCF). 1@=$ # AK L@= D9J?=KL FME:=J L@9L <ANA<=K ¢
G>FME:=JK =N=FDQ ,F=09Q LG >AF<L@=%$#G> 9F< AKLG DAKL 9DD L@-=
=9;@ 9F< A<=FLA>Q L@= D9J?=KL FME:=J L@9L 9HH=9JK AF :GL@ DAKLK /=E=E
FME:=J AK 9DKG 9 >9;LGJ G> ALK=D>

125102550 ' BDPSTPG
12 510 2550 ' BDPSTPG

GEEGF >9;LGJK 9J= DAKL=< AF :GD< 9F<O=K==L@9L L@= ?J=9L=KL ;GEEGF:
4= MK=L@=>GDDGOAF? FGLOLAGF LG AF<A;9L=L@=$ # G>LOG FME:=JK $
>L=J <=L=JEAFAF? L@=$ # J=<M;=:Q <ANA<AF? .GL@ L@= FME=J9LGJ 9F< L

<=FGEAF9LGJ 9K >GDDGOK

+ME:=JK L@9L @9N=FG ;GEEGF
>9;LGJ GL@=J L@9F

#AF<AF? =IMAN9D=FL >J9;LAGFK
O@=J=L@=FME=J9LGJ 9F<|L@=
<=FGEAFILGJ K@9J= FG ;GHEGF
AFL=?=] >9;LGJ GL@=J L@9FK

1@=D9J?=KL K@9J=<>9;LGJ G>
9FQ FME:=J G> AFL=?=JK

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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Example 2
/=<M;= LG DGO=KL L=3EK
OGDMLAGF

IMA;C 09Q LG >AF< L@=$ # G> L@= FME=J9LGJ 9F< <=FGEAFILGJ J=IMAJ=K
>AJKL OJAL==9;@ 9K 9 HIG<M;L G> HJAE=K 1@=$ # OADD := L@=HJG<M;L C
;GEEGF HIJAE= >9;LGJK

(3

&F L@AK ;9K= L@= HJG<M;L G> L@=;GEEGF HJAE=>9;LGJK AK

4=;9F ;GFN=JL L@= AEHJGH=J >J9;LBGEAP=< FME:=} @GO=N=J AL AK
AEHGJL9FL LG FGL= L@9L ;GFN=JLAF? LG 9 EAP=< FME:=J AK FGL H9JL G> L(
J=<M;AF? HJG;=KK 4= ;GFKA<=J AEHIJGH=J >J9;LAGFK&XM;i@<M =< LG
DGO=KL L=JEK &F 9D?=:J9 AL AK G>L=F HJ=>=J9:D= LG OGJC OAL@ AEHJGH:
IDL@GM?@ AF KGE= 9HHDA;9LAGFK EAP=< FME:=JK 9J= EGJ= 9HHJGHJAOIL:

FKO=J -

/=;9DD L@= J=DILAGFK@AH :=LO==F EMDLAHDA;9LAGF 9F< <ANAKAGF

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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FME:=J LG := <ANA<=<:Q
IFGL@=J FME:=J

1@=FME:=J L@9L AK <ANA<
AFLG L@= <ANA<=F<

1@=J=KMDL G> <ANAKAGF

IMGLA=FL KM;@-9KK D=>L
OAL@GML E=9FAF? 9F< AK H
9KKA?F=< 9F AFL=JHJ=L9LA(

IT
N

/I=NA=0 G> /=9D +ME:=JK

FLODK

. — € RPFOCFDBVTF
EWIPS i

&F L@AK ;9K=divi@end AK =N=FDQ <ANA<=< dvis@= LG G:L9AF L@=
guotient &L AK LIM= AF ?=F=J9D L@9L A> O= EMDLAHDQ L@= <ANAKGJ :Q L
G:L9AF L@= <ANA<=F< +GO ;GFKA<=J L@=;9K= 0@=J= L@= <ANA<=F< AK R=J(
<ANAKGJ AK FGFR=JG

- TJODF

1@AK <=EGFKLJ9L=K L@9L R=JG <ANA<=<:Q 9FQ FGFR=JG J=9D FME:=J EMKL
;GFKA<=J 9 FGFR=JG FME:=J <ANA<=<:Q R=JG

6=JG LAE=K 9FQL@AF? AK R=JG 9F< O= ;GF;DM<= L@9L L@=J= AK FG J=9D FME

N 1@MK L@= IMGLA=BL AKindefined 1JQ AL GF 9;9D;MD9LGJ O@9L
<G=K AL K9Q #GJ GMJ HMJHGK=K O= OADD KAEHDQ OJAL="MF<=>AF=<_1G
?AN=F 9FQ J=9D FMEB¥Y L@=F

0B -  [FPBOEHO B voerae

4=9J=D=>L LG ;GFKA<=J L@= ;9K= O@=J= L@= <ANA<=F< 9F< <ANAKGJ 9J= :Gl

GL

5F

9F< :KGDML= 39DM=
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%=J= 9FQ J=9D FME:=J K==EK LG OGJC #GJ =P9EHD9F< 9DKG "~
1@=J=>GJ= L@= IMGLA=FL AK MHni#ieAfiaaie

&F L@AK :GMJK= O= KLILOL@RIMF<=>AF=<
The Number Line and Notation

real number line  GJ KAEHRber line 9DDGOK MK LG NAKM9DDQ <AKHD9Q .
FME:=JK :Q 9KKG;A9LAF? L@=E OAL@ MFAIM= HGAFLK GF 9 DAF= 1@=J=9D FI
9KKG;A9L=< OAL@ 9 HGAFL Al¢¢pdibete 9 HGAFL GF L@= J=9D FME:=J DAF=
L@9L AK 9KKG;A9L=< OAL@ 9 ;GGJI<AF9Lgrah;9DI0x:GHKL IM;L 9 FME:=J
DAF= <J90 9 @GJARGFLID DAF= OAL@ 9JJGOK GF :GL@ =F<K LG AF<A;9L=L(E
OAL@GML :GMF< +=PL ;@GGK=9FQ HGAFL LG J=HJ=K=FL L@= FME:=J R=JG |
;9DD=< L@igin

-GKALAN=J=9D FME:=JK DA= LG L@= JA?@L G> L@= GJA?AF 9F< F=?9LAN= J=C€
L@=D=>L 1@=FME:=JR=JG AKF=AL@=J HGKALAN=FGJ F=?9LAN= 1QHA;9lL

IMGLA=FL KM;@-9KK 9 S §
F{;—JHJ—K—FLK GF=MFAL

IMOFLALQ L@9L AK MF;=JL9A
9E:A?MGMK

DAF=L@9L 9DDGOK MK LG|NAKM9DDQ
J=HJ=K=FL J=9D FME:=JK :Q
9KKG;A9LAF? L@=E OAL@ HGAFLK
GF L@= DAF= K ADDMKLJ9L=< :=DGO L@= K;9D= F==< FGL 9DO9QK := GF= MFAL &F L@= >A!
L @-= 9D FME=] 9KKG Aol 1< =%/ @ LAIC EQJC J=HJ=K=FLK LOG MFALK &F L@=K=,GF< =9;@ LA;GE9JC J=HJ:

OAL@ 9 HGAFL GF 9 FME:=J DAF=

HGAFL GF L@= FME:=J DAF
9KKG;A9L=< OAL@ 9 ;GGI<AF9L=

1@= HGAFL GF L@= FME:=J DAF=
L@IL J=HJ=K=FLK R=JG

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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1@=?J9H@ G> =9;@ J=9D FME:=J AK K@GOF 9K 9 <GL 9L L@= 9HHIGHJAI9L= H(
FME:=J DAF= H9JLA9D ?J9H@ G> L@= K=L G>SRBGOK

Example 3
$J9H@ L@= >GDDGOAF? K=L G> J=90FME:=JKk-
O0GDMLAGF

$J9H@ L@= FME:=JK GF 9 FME:=J DAF= OAL@ 9 K;9D= O@=J= =9;@ LA;C E9JC
J=HJI=K=FEHMFAL

FKO=J

1l@=opposite  G> 9FQ J=9D FME:AK a,HHGKAL= J=9D FME:=JK 9J= L@= K9E=
<AKL9F;=>JGE L@= GJA?AF GF 9 FME:=J DAF= :ML L@=AJ ?J9H@K DA= GF GHt
L@= GJA?AF 9F< L@= FME:=JK @9N= GHHGKAL= KA?FK

$AN=F L@= AFL=?=Ja L@= AFL=?=J L@= K9E= <AKL9F;=>JGE L@= GJA?AF 9F:
GHHGKAL= KA?F AK GJBMKL

/=9D FME:=JK O@GK= ?J9H@K
9J= GF GHHGKAL= KA<=K G5 L&@=J=>GJ= O=K9Q L@9IL L@= GHHGKAL=G>a AKaa  1@AK A<=9 D=9<K L

GJA?AF OAL@ L@= K9E= <AKLIE>=]J=< LG 9Kda@ble-negative property  #GJ 9FQ J=9D FME:=J
LG L@= GJA?AF

1@= GHHGKAL= G> 9 F=?9LAN=
FME:=J AK HGKALAN= a a

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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1 1B B

Example 4
oD;MDOLE 1 1-
OGDMLAGF

%=J= O= 9HHDQ L@= <GM:D= F=?9LAN= OAL@AF L@= AFF=JEGKL H9J=FL@=

1 1 1- 1 -

FKO=J 1-

&F ?=F=J9D 9F G<< FME:=J G> K=IM=FLA9D F=?9LAN= KA?FK J=KMDLK AF 9 F=7
9F< 9F =N=F FME:=J G> K=IM=FLA9D F=?9LAN= KA?FK J=KMDLK AF 9 HGKALAN-=

4@=F ;GEH9JAF? J=9D FME:=JK GF 9 FME:=J DAF= L@= D9J?=J FME:=J OADD 9l
LG L@=JA?@L G>L@=KE9DD=J GF= &L AK;D=9J L@9L AK?J=9L=J L@9F :M
KG;D=9J LG K==L@9L a AK ?J=9L=J L@9F a MFLAD O=?J9H@ =9;@ FME:=J GF
DAF=

4= MK= KQE:GDK LG @=DH MK =>>A;A=FLDQ ;GEEMFA;9L= J=DILAGFK@AHK :=
GF L@= FME:=J DAF=

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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1@= K=L G> HGKALAN= 9F<
F=?9LAN= O@GD= FME:=JK
;GE:AF=< OAL@ R=JG S] a
a U

"PHJ=KK GJ<=JAF? J=DILAG
MKAF? L@= KQE:GD >GJ "D
L@9F_9F< >GJ"?J=9L=J L@

2K= L@= KQE:GDG =PHJ=KK
IMOFLALA=K L@9L 9J="D=KK
GJ =IM9D LG_ 98x=GJ

A

&RVBNLZ 3 ABLPOT JQT 0 SEFS3ABUPOT JQT
JTFRVBMP JINVFTUBO
A JTCPUFRRVBMP JTHFBFSU BO
R JBQCPYNBIMFRBMP °  JINVTUBOPSFRVEMP
a  JTHFBFSWBOPSFRBMP

1@=J=DILAGFK@AH :=LOrtelgdr&®=AF L@= HI=NAGMK ADDMKLJOLAGF ;9F :=
=PHJ=KK=< LOG 09QK 9K >GDDGOK

1 1 | A BUWFGVFITVTTU BOCHBUVFPCF
PS
1 1 / ABWYFPORITHIBFSU BOCHBUWWF GV

1@=KQE:GDK 9F< 9J= MK=< LG strieGbequalities  9F< L@= KQE:GD#<

a9J= MK=< LG <=H@tlesive inequalities  &F KGE= KALMILAGFK EGJ=L@9F GF-
KQE:GD ;9F :=,;GJJ=;LDQ 9HHDA=< #GJ =P9EHD= L@=>GDDGOAF? LOG KL9L=]
:GL@ LIM=

BOR

&F 9<<ALAGF I'@=%, _ ;GEHGF=FL G> 9F AF;DMKAN= AF=IM9DALQ 9DDGOK M
;GJJ=;LDQ OJAL= L@=>GDDGOAF?

FK@AHK
KK

9F _

L@9F

IMOFLALA=K L@9L 9J="?J=91 =]
L@9F GJ =IM9D LG_ =9;@ GL@=J
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D?=:J9A; =PHJ=KKAGFK J=D
OAL@ L@= KQE:GDKa 9F<

39DM=K L@9L ;9F := MK=< AH
HD9;= G> L@= N9JA9:D= LG K
L@= ?AN=F ;GF<ALAGF

OGDMLAGFK LG 9F 9D?=:J9A
=PHJ=KKAGF =PHJ=KK=< GF
FME:=J DAF=

1@= DG?A;9D MK= G> L@= QEIMAI=K L@9IL GFDQ GF= G> L@= ;GF<ALAGFK F=:
LIM= L@+ ,'& GIL@3'$,

Example 5

#ADD AF L@=:D9FC OAL@ 1 @31l
OGDMLAGF

2K= =9MK=L@=?J9H@ G>a AKLG L@=JA?@L G>L@=?J9H@ G>a GF9F
DAF= 1@=J=>GJ= a a O@A;@ &9kK,M"'+ * /* 1&& "
J$.

FKO=J a a

F algebraic inequality KM;@ 9Ka AKJ=9<0"+ * /*1&"* )-$ _
%=J=L@= D=0AKI9 N9JA9.D= O@A;@ ;9F J=HJ=K=FL 9FQ J=9D FME:=J %GO=N:-
KLIL=E=F¥a AEHGK=K 9 ;GF<ALAGF GF L@=9%8U#&B= 9J=L@= N9DM=K >GJ
0L@9L KILAK>Q L@= ;GF<ALAGF 1@AK AF=IMIDALQ @9K AF>AFALKGBE-EIFQ |
G>0@A;@ 9J= 9F< OAF;= AL AK AEHGKKA:D=LG DAKL9DD G> L@
KGDMLAGFK 9 KQKL=E AK F==<=< L@9L 9DDGOK 9 ;D=9J ;GEEMFA;9LAGF G> L
GEEGF 0O9QK G> =PHJ=KKAF? KGDMLAGFK LG 9F AF=IM9DALQ 9J=:Q ?J9H@AI
FME:=J DAF= MKAF? AFL=JN9D FGLI9LAGF GJ MKAF? K=L FGLOLAGF

1G =PHJ=KK L@= KGDMLAGF ?J9H@A;9DDQ <J90 9 FME:=J DAF= 9F< K@9<= Al
L@9L 9J= KGDMLAGFK LG L@= AF=IMI9DALQ DpK éiKheB3Dlatidriet
&FL=JN9D 9F< K=L FGLOLAGF >GDDGO

OL=<

YIJTHIFBFSUBOPSHRVMBMP Y a
9LAK>Q
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1@=KQE:GD Z AF<A;9L=K L@
AFL=IN9D AK MF:GMF<=< LG
JA?@L

1@= KQE:GD aZ AF<A;9L=K L@

AFL=JN9D AK MF:GMF<=< LG
D=>L

/I=NA=0 G> /=9D +ME:=JK

*
AFS/BMPBLIPO
ARUPBIPO - \Y-  Jra 7

&F L@AK =PO9EHD= L@=J= AK 9F AF;DMKAN= AF=IM9DALQ O@A;@ E=9FK L@9l

AK AF;DM<=< AF L@= KGDMLAGF K=L !=FGL=L@AK OAL@ 9 ;DGK=< <GL GF L(
9F< 9 KIM9J=:J9;C=L AF AFL=JN9D FGLIOLAGF 1@= KQE:GIhiZnftiK J=93F3K "
AF<A;9L=K L@9L L@= K=L AK MF.:GMF<=< LG L@=JA?@L GF 9 FME:=J DAF= &>
KLI9F<9J< C=Q:G9J< MK= AF> 9K 9 K@GJIL=F=< >GJE LG <=FGL= AF>AFALQ +C
L@= FGLILAGF AF L@= HJ=NAGMK =P9EHD= LG L@9L G> L@= KLJA;L GJ FGFA
AF=IMI9DALQ L@9L >GDDGOK

YITMITUBO Y

*AFRSBVPBUPO 1
ARPBUPO \Y- Yy A

OLJA;L AF=IMI9DALA=K AEHDQ L@9L KGDMLAGFK E9Q ?=L N=JQ ;DGK=LG L@=
L@AK ;9K= ML FGL 9;LM9DDQ AF;DM<= AL !'=FGL=L@AK A<=9 OAL@ 9F GH=F
FME:=J DAF= 9F< 9 JGMF< H9J=FL@=KAK AF AFL=JN9D FGLI9LAGF 1@= KQE:GL
negative infinity _ 9F< AF<A;9L=K L@9L L@= K=L AK MF:GMF<=< LG L@= D=>L (
FME:=J DAF= &F>AFALQ AK 9 :GMF< LG L@= J=9D FME:=JK :ML AK FGL ALK=D>
AL ;9FFGL := AF;DM<=< AF L@= KGDMLAGF K=L 9F< L@MK AK 9DO9QK =F;DGK=
H9J=FL@=KAK

D=

L&EL=INI9D FGLIOLAGF AK L=PLM9D 9F< AK <=L=JEAF=< 9>L=J ?2J9H@AF? L@= KC

FME:=J DAF= 1@= FME:=JK AF AFL=JN9D FGLILAGF K@GMD< := OJALL=F AF L(

9K L@=Q 9HH=9J GF L@= FME:=J DAF= OAL@ KE9DD=J FME:=JK AF L@= K=L 9}

L@=L FGLILAGF KGE=LAE=K ;9DD=< K=L :MAD<=J FGL9LAGF 9DDGOK MK LG <=}
MKAF? >9EADA9J EOL@=E9LA;9D FGLILAGF #GJ =P9EHD=
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\Y- Jra 7

%=J=Y- <=K;JA:=KL@=LQH=G>FME:=J 1@AK AEHDA=K L@®0L L@= N9JA9:[
J=HJ=K=FLK 9 J=9D FME:=J 1@= KL9Y=-E=PK L@= ;GF<ALAGF L@9L <=K;JA:=K L
K=L MKAF? EOQL@=E9LA;9D FGLILAGF L L@AK HGAFL AF GMJ KLM<Q G> 9D?=:
L@9L 9DD N9JA9:D=K J=HJ=K=FL J=9D FME:=JK #GJ L@AK J=9KGF-QGM ;9F GE
9F< OJAL=

\ﬂYa N

Example 6

$I9H@ L@= KGDMLAGF K=L 9F< ?AN= L@= AFL=JN9D 9F< K=L FGLILAGF =IM/
Y 1

OGDMLAGF

2K=9F GH=F <GL 9L a :=9MK=G>L@= KLJA;L AF=IMODALQ 9F<K@9<=9DLC
FME:=JK LG L@= D=>L

FKO=J &FL=JN9D FGLILAGF1 K=L FGL9LAG‘ﬂY 1 2

10G GJ EGJ= AF=IM9DALA=K AF

GF= KL9L=E=FL BGAF=<:Q L(@= _ :
0GJ<"9F<_GJ:QL@=0GJ< compoundinequality ~AK9;LMIDDQ LOG GJ EGJ= AF=IMIDALA=K AF GF= KLIL:

"GJ _ BGAF=<:Q L@= OGJ<"IF<_GJ:Q L@= O0GI<"GJ_ GEHGMF< AF=IM9DALA=K O

?2A: N = = = =J: = = =J=>C
1@= K=L >GJE=< :Q BGAFAF? L. G?A;9D "GJ_ J=IMAJ L@9L =AL@=J ;GF<ALAGF EMKL := KILAK>A=< 1@=J=>C
AF<A;9L=<:Q L@= DG?A;9D MKKdXK G> =9;@ AF=IMIDALQ 4@=F O= BGAF L@=K= AF<ANA<M9D KGDMLAGF K:

L@=0GJ<"GJ_9F<<=FGL=¢ ynjon <=FGL=< #GJ =P9EHD=
OAL@ L@= KQE-GD
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Y P%a

*QFSBVPBIPO 1 F
ARPBPO Y PSva

F AF=IMO9DALQ KM;@ 9K

1Y

J=9<K & ,". '& "+t$++,1&"™ )-$,0 & 0"+$++,!1&,* _1@AKAK9;LMIDDQ 9
;GEHGMF< AF=IM9DALQ :=;9MK= AL ;9F := <=;,GEHGK=< 9K >GDDGOK

1 " YBOE

1@=DG?A;9D "9F<_ J=IMAJ=K L@IL :GL@ ;GF<ALAGFK EMKL := LIM= GL@ AF-
:= KOLAK>A=<:Q 9DD L@= =D=E=ihtafskEtio@= <=FGL=<E G>L@= KGDMLAGF
K=LK G>=9;@

1@= K=L >GJE=< :Q L@= K@9J=<
N9DM=K G> L@= AF<ANA<M9D
KGDMLAGF K=LK L@9L AK AF<A;9L=<
:Q L@= DG?A;9D MK= G> L@% 0GJ<
N9F< <=FGL=< OAL@ L@=
KQE:GE
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Example 7

$I9H@ 9F< ?AN= L@= AFL=JIN9D FGLIOLAGFl=IMAM9D=FL
OGDMLAGF

I=L=JEAF=L@= AFL=JK=LAGF GJ GN=JD9H G> L@=LOGXGDMEAGF K=LK LC(
Yal 1@=KGDMLAGFK LG =9;@ AF=IM9DALQ 9J=KC=L;@=<9:GN=L@=FM
9K 9 E=9FK LG <=L=JEAF=L@= AFL=JK=,LAGF O@A;@ AK ?J9H@=<GF L@=F
:=DGO

%=J= AKFGL 9 KGDMLAGF :=;9MK= AL KGDN=K GFDQ GF= G> L@= AF=IM9D;x
DL=JFILAN=DQ O=E9Q AFLEJHJ=Y 9K 9DD HGKKA:D= N9DM=K >GJ
=LO==F GJ:GMF<=<:Q a 9F< O@=J=a AK AF;DM<=< AF L@= KGDMLAGF K:

FKO=J &FL=JN9D FGLOLAGF K=L FGL9LAG‘ﬂ 1 "y A
&F L@AK L=PL O= OADD G>L=F HGAFL GML L@= =IMAN9D=FL FGLOLAGF MK=<

EOL@=E9LA:9D IMIFLALA=K =D=:LIGFA;9DDQ MKAF? L@= KL9F<9J< KQE:GDK 9
C=0Q:G9J<

’

*9FQ ;9D;MDIOLGJIK ;GEHML=J 9D?=:J9 KQKL=EK 9F< HIG?J9EEAF? D9F?M9?=K
FGLILAGF HIJ=K=FL=< 9:GN= AF IMGL=K
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Absolute Value

1@-=absolute value G> 9 J=9D FME:=¥=FGL=9B]AK <=>AF=< 9K L@= <AKL9F;=
:=LO==F R=JG L@= GJA?AF 9F<L@= ?J9H@ G> L@9L J=9D FME:=J GF L@= FMI
OAF;= AL AK 9 <AKL9F;= AL AK 9DO9QK HGKALAN= #GJ =P9EHD=

1] BOE]

GL@ 9F<a 9J=>GMJ MFALK >JGE L@= GJA?AF 9K ADDMKLJ9L=<:=DGO

DKG AL AK OGJL@ FGLAF? L@9L

1]

1@=9D?=:J9A; <=>AFALAGF G> L@= 9:KGDML= N9DM= GSDDEIDK-ME:=J

BJBa

B { 1BJ@®

1@AK AK ;9DPiecevise definition  1@= J=KMDL <=H=F<K GF L@= IMBFLKLQ

| FGFF=?9LAN= 9K AF<A9L=<:Q L@= AB-8MIDBEG L@= 9:KGDML= N9DM= OADD
o R oo e LT FME:=0&> AK F=?9LAN= 9K AF<ASL=< :Q L@= AB=IMIMBRL@=
L@= 2J9H@ G> L@= FME ) | 0:KGDML= N9DM= OADD := L@= GHHGKAL= G> L@SLIEKIABUKZDADD = L@= K9E
R=JGGFOFME=JDAF= | 9K L@= ?=GE=LJA; <=>AFALAGF #GJ =P9EHD= (| JoE¥BFEGL= L@IL L@=

S AFALAGE L@9L @97t NIDM= AK F=29LAN= 9F< MK= L@= K=:GF< H9JL G> L@= <=>AFALAGF 1@= 9:KC
<=H=F<AF? GF L@= N9DM= G>F@«@= GHHGKAL= G>a
N9JA9:D=
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L] 11

L L@QAK HGAFL O=;9F <=L=JEAF= 0@9L J=9D FME:=JK @9N= ;=JL9AF 9:KGDML

Example 8
I=L=JEAF= L@= N9DM=K J:HJ:Kﬂ:l}¥<} :Q
OGDMLAGF

1@AFC G> 9 J=9D FME:=J O@GK= <AKL9F;= LG L@= GJA?AF AK MFALK 1@-=.
KGDMLAGFK L@= <AKL9F;=LG L@=JA?@L G> L@= GJA?AF 9F< L@= <AKL9F;
L@= GJA?AF FOB4D®@ 1@= KQE:GD [ AK JEB< ™ %"&-+ 9F< AF<A;9L=K

L@IL L@=J=9J=LOG 9FKO=JK GF=HGKALAN= 9F< GF=F=?9LAN=

] BOE]

FKO=J Y |
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Example 9
I=L=JEAF= L@= N9DM=K J=HJ=K@F§¥<} Q1
O0GDMLAGF

%=J= O= OAK@ LG >AF< 9 N9DM= O@=J= L@= <AKL9F;= LG L@= GJA?AF AK F
F=?9LAN= <AKL9F;= AK FGL <=>AF=< L@AK =IMILAGF @9K FG KGDMLAGF 2t
K=LY LG <=FGL= L@AK

FKO=J Y

1@= 9:KGDML= N9DM= ;9F := =PHJ=KK=< L=PLM9DDQ MKAF? L&=G>EEH AGF 9:
=F;GMFL=J F=?9LAN= 9:KGDML= N9DM4K] 34;@ ¥ +GLA=L@IL L@=
F=?9LAN= KA?F AK AF >JGFL G> L@= 9:KGDML= N9DM= KQE:GD &F L@AK ;9K=
N9DM= >AJKL 9F< L@=F >AF< L@= GHHGKAL= G> L@= J=KMDL

11 1]
BOE

= P

1JQ FGL LG ;GF>MK= L@AK OAL@ L@= <GM:D=F=?9LAN= HIGH=JLQ O@A;@ K
11
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Example 10
OAEHDAXQ 111 ]
OGDMLAGF

#AJKL >AF<L@= 9:KGDML= N9DM=G>a 9F<L@=F 9HHDQ L@= <GM:D= F=2¢
HIGH=JLQ

110 ] 11

FKO=J

KEY TAKEAWAYS

X D?=:J9 AK G>L=F <=K;JA:=< 9K L@= ?=F=J9DARILAGF G> 9JAL@E=LA; 1(
KQKL=E9LA; MK= G> N9JA9:D=K MK=< LG J=HJ=K=FL J=9D FME:=JK 9DD(
;GEEMFA;9L= 9F< KGDN= 9 OA<= N9JA=LQ G> J=9D OGJD< HJG:D=EK
1@=J=>GJ= AL AK AEHGJL9FL LG J=NA=0O L@= KM:K=LK G> J=9D FME:=JI
L@=AJ HIGH=JLA=K

X 1@= FME:=J DAF= 9DDGOK MK LG NAKM9DDQ <AKHD9Q J=9D FME:=JK :C
9KKG;A9LAF? L@=E OAL@ MFAIM= HGAFLK GF 9 DAF=

X OH=;A9D FGLIOLAGF AK MK=< LG ;GEEMFA;9L= =IM9DALQ 9F< GJ<=J
J=DILAGFK@AHK :=LO==F FME:=JK GF 9 FME:=J DAF=

X 1@= 9:KGDML= N9DM= G> 9 J=9D FME:=J AK <=>AF=< ?=GE=LJA;9DDQ 9K
<AKL9F;=:=LO==F R=JG 9F< L@= ?J9H@ G> L@9L FME:=J GF 9 FME:=J DA

DL=JFOLAN=DQ L@=9:KGDML=N9DM= G> 9 J=9D FME:=J AK <=>AF=<
9D7?=:J9A;9DDQ AF 9 HA=;=0AK= E9FF=J &> 9 J=AR FGHE—=PILAN=
L@=F L@= 9:KGDML= N9DM= OADD := L@ AKME29LAN= L@=F L@=
9:KGDML= N9DM= OADD := L@= GHHGKAL= G> L@9L FME:=J a
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Use set notation to list the described elements.
"N=JQ GL@=J HGKALAN= G<< FME:=J MH LG
"N=JQ GL@=J HGKALAN= =N=F FME:=J MH LG
1@==N=F HJAE= FME:=JK
/9LAGF9OD FME:=JK L@9L 9J= 9DKG AJJOLAGFID
1@= K=L G> F=?9LAN= AFL=?=JK
1@= K=L G> F=?9LAN= =N=F AFL=?=JK
1@J==;GFK=;MLAN= G<< AFL=?=JK KL9JLAF? OAL@
1@J==;GFK=;MLAN= =N=F AFL=?=JK KL9JLAF? OAL@

Determine the prime factorization of the given composite number.

Reduce to lowest terms.
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PART B: NUMBER LINE AND NOTATION

Graph the following sets of numbers.

Sa U
Sa a U
1- 1-
= = — =

Saaaa U

Sa a a U

Simplify.

aa
1 1-
aaa

1 1 1-
111 1-

1111 1-

Fill in the blank with <, =, or >.
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a 88888 a
a 88888 a
a 88888
88888 a
aaa 88888aa

1 1 1- 8888381-
1 1 1- 888881l 1-

1 1- 888831 1 1 1-

True or False.

AK AJJOLAGF9D
AK 9 FGFF=?9LAN= FME:=J
FQ AFL=7=J AK 9 J9LAGF9D FME:=J

1@= ;GFKL9PIAK JOLAGF9D

Graph the solution set and give the interval notation equivalent.

Y 1
Y 1
Yal
v
1 Y
v
1 Y
1 "Y' 1
Y BOEKEa
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Y 1 BOFKEal
Y BOE

Y BOFK

Y 1 PSa

Y PSa

Y P SY

Y PS

Write an equivalent inequality.
DD J=9D FME:=JK D=KK L@9F a
DD J=9D FME:=JK ?J=9L=J L@9F GJ =IM9D LG a
DD J=9D FME:=JK D=KK L@9F 9F< ?J=9L=J L@9F R=JG
DD J=9D FME:=JK D=KK L@9F R=JG 9F< ?J=9L=J L@9F a
DD J=9D FME:=JK D=KK L@9F GJ =IM9D LG GJ ?J=9L=J L@9F
DD J=9D FME:=JK :=LO==F a 9F<

Determine the inequality given the answers expressed in interval
notation.

1
1

/I=NA=0 G> /=9D +ME:=JK 9F< :KGDML= 39DM=
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N i
H
T
H

PART C: ABSOLUTE VALUE

Simplify.
il
1]
111 ]

111
1~

1 1H
111 1 ]
111 ]
1171 ]
1111 ]
1 111 1 1
11110 ]

Determine the values represented by a.

B
B

B -
B -
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B
B 1

PART D: DISCUSSION BOARD

[=K=9J;@ 9F< <AK;MKK L@= GJA?AFK 9F< =NGDMLAGF G> 9D?=:J9
[=K=9J;@ 9F< <AK;MKK J=9KGFK O@Q 9D?=:J9 AK 9 J=IMAJ=< KM:B=;L LG<9

O0GDMLAGF K=LK LG AF=IMIDALA=K :9F := =PHJ=KK=< MKAF? 9 2J9H@ AFL:
GJ K=L FGLILAGF !AK:MKK L@= E=JALK 9F< <J90:9;CK G> =9;@ E=L@G< 4
QGM HJ=>=]

/=K=9J;@ 9F< <AK;MKK L@= #MF<9E=FL9D 1@=GJ=E G> D?=:J9 &DDMKLJ9
OAL@ 9F =P9EHD= 9F< K@9J= QGMJ J=KMDLK
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ANSWERS

S U
SuU

S]la a aU

1IM=

#9DK=
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1IM=

aZ a
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FKO=J E9Q N9JQ
FKO=J E9Q N9JQ
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1.2 Operations with Real Numbers

1@= J=KMDL G> 9<<AF?
1@=J=KMDL G> KM:LJ9;LAF?

$AN=F 9FQ J=9D FME:=J
B B B

$AN=F 9FQ J=9D FME:=J
B 1B 1B B

$AN=F J=9D FME:=JK9F<
B C D B C I

LEARNING OBJECTIVES

/I=NA=0O L@= HIGH=JLA=K G> J=9D FME:=JK
OAEHDA>Q =PHJ=KKAGFK AFNGDNAF? ?JGMHAF? KQE:GDK 9F< =PHGF=
O0AEHDA>Q MKAF? L@= ;GJJ=;L GJ<=J G> GH=J9LAGFK

Working with Real Numbers

&F L@AK K=;LAGF O= ;GFLAFM=LG J=NA=0O L@= HIGH=JLA=K G> J=9D FME:=Ji
GH=J9LAGFK 1@= J=KMDL G> 9<<AF? J=9D FME:=BumK IB0=@+@KMDL G>
KM:LJ9;LAF? AK ;9DDdife@rce  $AN=F 9FQ J=9D FME:=JKOF< O= @9N=
L@=>GDDGOAF? HIGH=JLA=K G> 9<<ALAGF

Additive Identity Property B B B

Additive Inverse Property | B 1B 1B B

Associative Property | B C D B C D

Commutative Property | B C C B
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&L AK AEHGJL9FL LG FGL= L@9L 9<<ALAGF AK ;GEEMLI9LAN= 9F< KM:LJ9;LAGF
OGJ<K L@= GJ<=J AF O@A;@ O=9<< <G=K FGL E9LL=J 9F< OADD QA=D< L@=|
%GO=N=J L@AK AK FGL LIM= G> KM:LJ9;LAGF

4= MK= L@=K= HIGH=JLA=K 9DGF? OAL@ L@= <GM:D= F=?9LAN= HIGH=JLQ >(
LG H=J>GJE EGJ= AFNGDN=< K=IM=FLA9D GH=J9LAGFK 1G KAEHDA>Q L@AF?
?=F=J9D JMD= LG >AJKL J=HD9;= 9DD K=IM=FLA9D GH=J9LAGFK OAL@ =AL@=J
KM:LJ9;LAGF 9F< L@=F H=J>GJE =9;@ GH=JILAGF AF GJ<=J >JGE D=>L LG JA?(
Example 1
OAEHDAXQ 1 1 1

OGDMLAGF

/=HD9;= L@= K=IM=FLA9D GH=J9LAGFK 9F< L@=F H=J>GJE L@=E >JGE D=>L |

1 11 1 1 1 3FQBIF1 1 XU BEELFO
3FQBIF 1 XU TVOSBOUPO 1

FKO=J a

$AN=F J=9D FME:=8k<
B C C B

,H=J9LAGFK OAL@ /=9D +ME:=JK
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<<AF? GJ KM:LJ9;LAF? >J9;LAGFK J=bdiirthdenominator ~KKME=L@=
;GEEGF <=FGEAFI9LGAK 9 FGFR=JG AFL=?=J 9F< O= @9N=

B C B C %CBlC
D D DBO 1_D D

<=FGEAFILGJ L@9L AK K@BJ=<
:Q EGJ=L@9F GF=>J9;LAGF

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 2
OAEHDA>Ql — —

OGDMLAGF

#AJKL <=L=JEAF=L@= D=9KL ;GEEGF EMDLAHD= ) * G> 9F< 1@= D=9KL
:GEEGF EMDLAHD= G> 9DD L@= <=FGEAFILGJkadt conDenL@=

denominator )! 4=:=?AF :Q DAKLAF? L@= EMDLAHD=K G> =9;@ ?AN=F
<=FGEAF9LGJ

45 90 O . WIQWTPG

45 90 O . WIQWTPG

45 90 1350 . WIQWTPG
%=J=0=K==L@9L L@=) * *MDLAHDQ L@= FME=J9LGJ 9F< L@=

<=FGEAFILGJ G> =9;@ >J9;LAGF :Q N9DM=K L@9L J=KMDL AF =IMAN9D=FL >.
L@= <=L=JEAF=< ;GEEGF <=FGEAFILGJ

,F;= O= @9N= =IMAN9D=FL >J9;LAGFK OAL@ 9 ;GEEGF <=FGEAF9LGJ O=;9F
H=J>GJE L@= GH=J9LAGFK GF L@= FME=J9LGJK 9F< OJAL=L@= J=KMDL GN:
;GEEGF <=FGEAF9LGJ

1@= D=9KL ;GEEGF EMDLAHD= G>9
K=L G> <=FGEAFILGJK

,H=J9LAGFK OAL@ /=9D +ME:=JK
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F< L@=F J=<M;= A> F=;=KK9JQ

FKO=J -

#AF<AF? L@=) * MKAF? DAKLK G> EMDLAHD=K 9K <=K;JA:=< AF L@= HJ=NAGM
G>L=F N=JQ ;ME:=JKGE= #GJ =P9EHD= LJQ E9CAF? 9 DAKL G> EMDLAHD=K >C
4= ;9F KLJ=9EDAF= L@= HJG;=KK G> >AF<AF? L@=) * :Q MKAF? HJAE= >9;LGJK

1@= D=9KL ;GEEGF EMDLAHD= AK L@= HIG<M;L G> =9;@ HJAE= >9;LGJ J9AK=<
HGO=J &F L@AK ;9K=

,H=J9LAGFK OAL@ /=9D +ME:=JK
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,>L=F O= OADD >AF< L@= F==< LG LJ9FKDI9L="F?DAK@ K=FL=F;=K AFNGDNAF"~
KM:LJ9;LAGF LG E9L@=E9LA;9D KLI9L=E=FLK =DGO 9J= KGE= ;GEEGF LJ9FKD9

O 51 FTW PGCBONGSBCE
1 Gl FEXFFIFPG BCEBONGS
Ol ) I JIMABBDHEGPN BONGS

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 3

4@9L AK KM:LJ9;L.=<>JGE L@= KME &> 9F<

OGDMLAGF

4= CFGO L@9L KM:LJ9;LAGF AK FGL ;GEEMLILAN= L@=J=>GJ= O= EMKL L9C
KM:LJ9;L AF L@=;GJJI=;L GJ<=J #AJKL 9<8FQE@=F KM:LJ9;L 9K >GDDGOK

-=J>GJE L@= AF<A;9L=< GH=J9LAGFK

FKO=J 1-

1@=J=KMDL G> EMDLAHDQAF? J=9D FME:=JKdticODDE< L@= J=KMDL G>
<ANA<AF? AK ;9DDguoti@t $AN=F 9FQ J=9D FME:=JKOF< O= @9N=L@=
1@= J=KMDL G> EMDLAHDQAF?GDDGOAF? HIGH=JLA=K G> EMDLAHDA;9LAGF

1@= J=KMDL G> <ANA<AF?

,H=J9LAGFK OAL@ /=9D +ME:=JK
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$AN=F 9FQ J=9D FME:=J

B B
$AN=F 9FQ J=9D FME:=J
B ‘B B

$AN=F 9FQ J=9D FME:=JK
9F<
B'C"D B” CD

$AN=F 9FQ J=9D FME: =8
B°C C'B

,H=J9LAGFK OAL@ /=9D +ME:=JK

Zero Factor Property

Multiplicative Identity Property

Associative Property

B°C "D B" C'D

Commutative Property

B'C C'B

&L AK AEHGJL9FL LG FGL=L@9L EMDLAHDA;9LAGF AK ;GEEMLILAN= 9F< <ANA
GL@=J OGJ<K L@= GJ<=J AF O@A;@ O= EMDLAHDQ <G=K FGL E9LL=J 9F< OAL
K9E=J=KMDL %GO=N=J L@AK AK FGL LIM= G> <ANAKAGF

4= OADD MK= L@=K= HJGH=JLA=K LG H=J>GJE K=IM=FLA9D GH=J9LAGFK AFNC
EMDLAHDA;9LAGF 9F< <ANAKAGF /=;9DD L@9L L@= HJG<M;L G> 9 HGKALAN=|
F=?9LAN= FME:=J AK F=?9LAN= DKG L@=HJG<M;L G> LOG F=?9LAN= FME:=JK
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Example 4
*MDLAHDQ1 1 1
OGDMLAGF

*MDLAHDQ LOG FME:=JK 9L 9 LAE= 9K >GDDGOK

FKO=J a

=;,9MK= EMDLAHDA;9LAGF AK ;GEEMLILAN= L@= GJ<=J AF O@A;@ O= EMDLAI
9>>=;L L@= >AF9D 9FKO=J %GO=N=J O@=F K=IM=FLA9D GH=J9LAGFK AFNGDI
9F< <ANAKAGF GJ<=J <G=K E9LL=J @=F;= O= EMKL OGJC L@= &HK7JILAGFK >.
1, LG G:L9AF 9 ;GJJ=;L J=KMDL

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 5
OAEHDA>QO 1 1

OGDMLAGF

-=J>GJE L@= <ANAKAGF >AJKL GL@=JOAK=L@=J=KMDL OADD := AF;GJJ=;L

+GLA;=L@I9L L@= GJ<=J AF O@A;@ O= EMDLAHDQ 9F< <ANA<= <G=K 9>>=;L |
1@=J=>GJ= AL AK AEHGJIL9FL LG H=J>GJE L@= GH=J9LAGFK G> EMDLAHDA,
<ANAKAGF 9K L@=Q 9HH=9J >JGE D=>L LG JA?@L

FKO=J
1@=HJG<M;L G> LOG >J9;LAGFK AK L@= >J9;LAGF >GJE=<:Q L@= HIG<M;L G>

FME=J9LGJK 9F< L@= HIJG<M;L G> L@= <=FGEAFILGJK &F GL@=J OGJ<K LGE
>J9;LAGFK EMDLAHDQ L@= FME=J9LGJK 9F< EMDLAHDQ L@= <=FGEAFILGJK

alic

B.D
C E

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 6

*MDLAHOR- ~"—

OGDMLAGF

*MDLAHDQ L@= FME=J9LGJK 9F< EMDLAHDQ L@= <=FGEAF9LGJK /=<M;=:Q"
GML 9FQ ;GEEGF >9;LGJK

FKO=J 1-

10G J=9D FME:=JK O@GK= HIG<M,L AK 9écipplilisx 1@=J=>G3F< ¢

9J= J=/AHJG:9DK :=9MK=§ &  #GJ=PYEHD=

=,9MK= L@=AJ HIG<M;E-AR< — 9= J=;AHJG;9DK 0GE= GL@=J J=;AHJG;9DK 9J=
10G J=9D FME:=JK O@GK= DAKL=< :=DGO
HJIG<M;L AK

,H=J9LAGFK OAL@ /=9D +ME:=JK
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— BOE BOE 1- BOE-

1@AK <=>AFALAGF AK AEHGJL9FL :=;9MK= <ANA<AF? >J9;LAGFK J=IMAJ=K L@
L@= <ANA<=F<:Q L@= J=;AHJG;9D G> L@= <ANAKGJ

B_D - £ 2§ B.E
C E D E C D
E D
&F ?=F=J9D
B.D B.E BE
C'E CD

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 7

OAEHDA>QO- -

OGDMLAGF

-=J>GJE L@= EMDLAHDA;9LAGF 9F< <ANAKAGF >JGE D=>L LG JA?@L

&F 9D?=:J9 AL AK G>L=F HJ=>=J9:D= LG OGJC OAL@ AEHJGH=J >J9;LAGFK &
O=D=9N=L@= 9FKO=J =PHJ=KK=< 9K 9F AEHJGH=J >J9;LAGF

FKO=J —

Try this! OAEHDA>Q — 0—

FKO=J

;DAC LG K== NA<=G

,H=J9LAGFK OAL@ /=9D +ME:=JK


http://www.youtube.com/v/4zV-fyepZkk
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-9J=FL@=K=K :J9;C=LK :J9;5
IF<L@=>J9;LAGF :939J=L@
;GEEGF KQE:GDK MK=< LG
?JGMH =PHJ=KKAGFK 9F<
E9L@=E9LA;9D GH=J9LAGFK
OAL@AF 9 ;GEHMLIOLAGF

Grouping Symbols and Exponents

&F 9 ;GEHMLILAGF O@=J= EGJ= L@9F GF= GH=J9LAGF AK AFNGDN=< ?JGMHA
@=DH L=DD MK O@A;@ GH=J9LAGFK LG H=greGpihg Ayibalsd=5GEEGFDQ
MK=< AF 9D?=:J9 9J=

1BFQY FIFT
#PBORT
#3BOFT

DD G> L@= 9:GN=?JGMHAF? KQE:GDK 9K O=DD 9K 9:KGDML= N9DM= @9N= L
HJ=;=<=F;= -=J>GJE GH=J9LAGFK AFKA<= L@= AFF=JEGKL ?JGMHAF? KQE:GD
NO9DM= >AJKL

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 8
OAEHDA>Q - 1—

OGDMLAGF

-=J>GJE L@= GH=J9LAGFK OAL@AF L@= H9J=FL@=K=K >AJKL

FKO=J -

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 9

OAEHDA>GL L |

©n 1
OGDMLAGF

1@=>J9;LAGF :9J ?2JGMHK L@= FME=J9LGJ 9F< <=FGEAFILGJ %=F;= L@=Q k
KAEHDA>A=< K=H9J9L=DQ

1]1 1] _ 1] ]
111 1 1]l 1

11]

1]
1

1

1-—

FKO=J 1-

&> 9 FME:=J AK J=H=9L=< 9K 9 >9;LGJ FME=JGMK LAE=K L@=F O=:;9F OJAL= L@
AF 9 EGJ=;GEH9;L >GJE MEx4dehential notation  #GJ =P9EHD=
1@= :GEH9:L FGLILABMK=<

O@=F 9 >9;LGAK J=H=9l&<
LAE=K

1@=>9;,LGAF L@= =PHGF=FLA9D
FGLOLA

1@= HGKALAN= ABIEE®=
=PHGF=FLA9D FGL&r@mL
AF<A;9L=K L@= FME:=J G> LAEE@base AK L@=>9;LGJ 9F< L@= HGKALANpoAELE?AF<A;9L=K L@= FME:=J G>

L@=:9K= AK MK=< 9K 9 >9]LGI | AE=K L@= :9K= AK J=H=9L=< 9K 9 >9;LGJ &F L@= 9:GN= =P9EHD= L@= :9K= Ak

,H=J9LAGFK OAL@ /=9D +ME:=JK
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1@=J=KMDL O@=F L@= =PH
G> 9FQ J=9D FME:=J AK

1@= J=KMDL O@=F L@= =PH
G> 9FQ J=9D FME:=J AK

=PHGF=FL AK "PHGF=FLK 9J= KGE=LAE=K AF<A;9L=< OAL@ L@=;9J=L 7 KQE
GFL@=C=Q:G9J< 7 &F ?=F=J9D AK L@=:9K=L@9L AK J=H=9L=<9K 9
>9;LG&LAE=K L@=F

4@=F L@==PHGF=FL AK O=;9DD L@qguJateMF O@=F L@= =PHGF=FL AK
O=;9DD L@= J=Kdubé& 9#GJ =PO9EHD=

O TRBFEO

O DUOFEO

&> L@==PHGF=FL AK ?2J=9L=) L@9F L@=F [HBAKRIZ03LAGF ' ! &,
(/* _1@=:9K=;9F := 9FQ J=9D FME:=]

+GLA;=L@9L L@= J=KMDL G> 9 F=?9LAN=:9K= OAL@ 9F =N=F =PHGF=FL AK HC
J=KMDL G> 9 F=?9LAN= :9K= OAL@ 9F G<< =PHGF=FL AK F=?9LAN= 1@=K=>9;L
;GF>MK=< O@=F F=?9LAN= FME:=JK 9J= AFNGDN=< 0LM<Q L@=>GDDGOAF? >
;9J=>MDDQ

GF=FL

GF=FL

,H=J9LAGFK OAL@ /=9D +ME:=JK
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! + ||+ 4 | + "+

1@=H9J=FL@=K=K AF<A;9L= L@9L L@= F=?9LAN= FME:=J AK LG := MK=< 9K L@

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 10

9D;MD9L=

OGDMLAGF

%=J=1-AK L@=:9K=>GJ :GL@ HJIG:D=EK

9 2K=L@=:9K=9K 9 >9;LGJL@J==LAE=K

2K=L@=:9K=9K 9 >9;LGJ >GMJ LAE=K

FKO=JK

9 1—

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Try this! OAEHDA>Q

:DA;C LG K== NA<=G

Order of Operations

4@=F K=N=J9D GH=J9LAGFK 9J= LG := 9HHDA=< OAL@AF 9 ;9D;MD9LAGF O= El
KH=;A>A; GJ<=J LG =FKMJ= 9 KAF?D= ;GJJ=;L J=KMDL

-=J>GJE 9DD ;9D;MDILAGFK OAL@AF L @ararthe3ESEIL

?2JGMHAF? KQE:GD >AJKL

"N9DMOIL = 8ggonents

HHD@nultiplication and division >JGE D=>L LG JA?@L

-=J>GJE 9DD J=E9ARA#iHon and subtraction GH=J9LAGFK D9KL >JGE
D=>L LG JA?@L

+GL= L@9L EMDLAHDA;9LAGF 9R4'SANAKBIE=< >JGE, ,'*"!, =9MK=G>
L@AK AL AK G>L=F J=9KGF9:D= LG H=J>GJE <ANAKAGF :=>GJ= EMDLAHDA;9L/

,H=J9LAGFK OAL@ /=9D +ME:=JK


http://www.youtube.com/v/o3X52psRJtg
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Example 11

0OAEHDA>Q1 o -

OGDMLAGF

#AJKL =N9DM9BE< L@=F H=J>GJE EMDLAHDA;9LAGF 9F< <ANAKAGF 9K L@=!
>JGE D=>L LG JA?@L

*MDLAHDQAF? >AJKL OGMD< @9N= D=< LG 9F AF;GJJ=;L J=KMDL

FKO=J

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 12
OAEHDAYQ 1 1
OGDMLAGF

19C=;9J= LG ;GJI=;LDQ A<=FLA>Q L@= :9K= O@=F KIM9JAF?

FKO=J

4=9J= D=KK DAC=DQ LG E9C= 9 EAKLI9C= A> O= OGJC GF= GH=J9LAGF 9L 9 LAE
HJG:D=EK E9Q AFNGDN= 9F 9:KGDML= N9DM= AF O@A;@ ;9K= O= 9KKA?F AL L
G> HJ=;=<=F;= 9K H9J=FL@=K=K

,H=J9LAGFK OAL@ /=9D +ME:=JK
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Example 13
OAEHDA>QL 11 1 1
0GDMLAGF

=?AF :Q H=J>GJEAF? L@= GH=J9LAGFK OAL@AF L@= 9:KGDML= N9DM= >AJk

Lo
1]

1}1 11

e

OM:LJ9;LAF? 1 >AJKL OADD D=9< LG AF;GJJ=;L J=KMDLK

FKO=J a

Try this! OAEHDAQ 1 1 1 1 11

FKO=J a

;DAC LG K== NA<=G

,H=J9LAGFK OAL@ /=9D +ME:=JK


http://www.youtube.com/v/DnaviQzLPA0

@9HL=J D?=:J9 #MF<9E=FL9DK

KEY TAKEAWAYS

X <<ALAGF AK ;GEEMLI9LAN= 9F< KM:LJ9;LAGF AK FGL #MJL@=JEGJ=
EMDLAHDA;9LAGF AK ;GEEMLILAN= 9F< <ANAKAGF AK FGL

X <<AF? GJ KM:LJ9;LAF? >J9;LAGFK J=IMAJ=K 9 ;GEEGF <=FGEAF9LGJ
EMDLAHDQAF? GJ <ANA<AF? >J9;LAGFK <G=K FGL

X $IGMHAF? KQE:GDK AF<A;9L= O@A;@ GH=J9LAGFK LG H=J>GJE >AJKL -
?2JGMH E9L@=E9LA;9D GH=J9LAGFK OAL@ H9J=FL@=K=K :J9;C=LK :J9;=
L@=>J9;LAGF :9J 4= 9DKG ?JGMH GH=J9LAGFK OAL@AF 9:KGDML= N9D
?JGMHAF?K @9N= L@= K9E= GJ<=J G> HJ=;=<=F;= L@= GH=J9LAGFK OA
AFF=JEGKL ?JGMHAF? 9J= H=J>GJE=< >AJKL

X 4@=F MKAF? =PHGF=FLA9D F&Q@@GEK:AK MK=<9K 9 >%I GJ
LAE=K -9J=FL@=K=K AF<A;9L=L@9L 9 F=?9LAN= FME:=J AK LG := MK=<9

:OK= #GJ =P9EHD=1 AK HGKALANZ9F<AK F=?9LAN=

X 1G =FKMJ= 9 KAF?D= ;GJJ=;L J=KMDL O@=F 9HHDQAF? GH=J9LAGFK OAL
:OD;MDI9LAGF >GDDGO L@= GJ<=J G> GH=JI9LAGFK #AJKL H=J>GJE GH:
L@= AFF=JEGKL H9J=FL@=K=K GJ 2JGMHAF?K +=PL KAEHDA>Q 9DD =P
-=J>GJE EMDLAHDA;9LAGF 9F< <ANAKAGF GH=J9LAGFK >JGE D=>L LG J/
#AFIDDQ H=J>GJE 9<<ALAGF 9F< KM:LJ9;LAGF GH=J9LAGFK >JGE D=>L

,H=J9LAGFK OAL@ /=9D +ME:=JK
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TOPIC EXERCISES

PART A: WORKING WITH REAL NUMBERS

Perform the operations. Reduce all fractions to lowest terms.

1 1 1

-1 1- 1-
1-1 1- 1-
-1 1- 1-
1-1-1 1—

OM:LJ9;L >JGE
OM:LJ9;L a >JGE

OM:LJ9:L1 — >JGE

OM:LJ9;L1 — >JGE-
9D;MD9L=L@=KME G>a 9F<
9D;MD9L=L@=KME G>a 9F<a
#AF< L@= <A>>=J=F;=G> O9F<

#AF< L@=<A>>=J=F;=G>a 9F<a

,H=J9LAGFK OAL@ /=9D +ME:=JK
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The formula E ]Cl @ives the distance between any two points on
a number line. Determine the distance between the given numbers on a
number line.

9F<
9F<
9F<
a 9F<
a 9F<a

a 9F<a

Determine the reciprocal of the following.

o@=JB"

o@=JBA"

olw w

BC

Perform the operations.

1 1 o
1 1 o1
1 o1 1
o 1 1
- 11—

,H=J9LAGFK OAL@ /=9D +ME:=JK
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#AF< L@=HJG<M;L G> 9F<
#AF< L@= HIG<M;L 6:9F<
#AF< L@= IMGLA=FL G>a 9F<
#AF< L@= IMGLA=HL-69F<

OM:LJ9;L >JGE L@=KME G> 9F< a
OM:LJ9;L a >JGE L@=KME G>a 9F< a

'G==9JFK H=J @GMJ 9F<"LAE= 9F< 9 @9D>_>GJ =N=JQ @GMJ @= OGJ
@GMJIK 4@9L AK @AK HI9Q >GJ @GMJIK G> OGJC L@AK O==C

ADDQ HMJ;@9K=< :GLLD=K G> 09L=J 9L H=J :GLLD= HGMF<K G> 9KK
;9F<Q 9L H=J HGMF< 9F< H9;C9?=K G> EA;JGO9N= HGH;GJF ;GKLAF?
=9;@ >GJ @AK H9JLQ 4@9L O9K @AK LGL9D :ADD

'9E=K 9F< *9JQ ;9JHGGD=< @GE= >JGE ;GDD=?=>GJ L@= 1@9FCK?ANAF? (
1@=Q K@9J=< L@= <JANAF? :ML *9JQ <JGN= LOA;=9K >9J 9K '9E=K &> *9Jt
>GJ EAD=K L@=F @GO E9FQ EAD=K O9K L@= =FLAJ= LJAH

— >GGL HD9FC AK LG := ;ML AFLG HA=;=K G> =IM9D D=F?L@ 4@9L OA
D=F?L@ G> =9;@ HA=;=
KLM<=FL =9JF=< 9F< HGAFLK GF @=J >AJKL >GMJ 9D?=:J9 =P9EK
4@9L O9K @=J 9N=J97= L=KL K;GJ= /=;9DD L@9L L@= 9N=J9?= AK ;9D;MD9
9<<AF? 9DD L@= N9DM=K AF 9 K=L 9F< <ANA<AF? L@9L J=KMDL :Q L@= FM
=D=E=FLK AF L@=K=L

,H=J9LAGFK OAL@ /=9D +ME:=JK
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1@=;GD<=KL L=EH=J9LMJ=GF "9JL@ a W# 09K J=;GJ<=<AF 9L 3GKLC
OL9LAGF FL9J;LA)9 1@= @GLL=KL L=EH=J9LMJ=GF"9JL@ W # O9K J=;C
9L D" RARAQ9@ )A:Q9 9D;MDI9L= L@= L=EH=J9LMJ= J9F?= GF "9JL@

PART B: GROUPING SYMBOLS AND EXPONENTS

Perform the operations.

1 1 11

-1 1-1-
1411 ]
TS
171
L
pl1p1

111]]1]1 1] ]

I1] 111

Perform the operations.

,H=J9LAGFK OAL@ /=9D +ME:=JK
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1 1-
1 1-
1 1-
1
1
11
11
1
1
Simplify.
1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1 1 1
1 1 1 11
— 0 — 1- —
- 1 - o1l
1
1
1 "1

,H=J9LAGFK OAL@ /=9D +ME:=JK
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1 1 1]
A R
11111
1 1 1]

1 111 1 ]1
1 1]1 111
LIl 1]
L1l
_ 1 11—1
1 1—0—1

9D;MD9L= L@= KME G> L@= KIM9J=K G> L@= >AJKL L@J==;GFK=;MLAN=F
AFL=?=JK

9D;MDI9L=L@= KME G> L@= KIM9J=K G> L@= >AJKL L@J==;GFK=;MLAN=F
AFL=?=JK

4@9L AK KM:LJ9;L=<>JGE L@= KME G> L@= KIM9J=K G> 9F<

4@9L AK KM:LJ9;L=<>JGE L@= KME G> L@= ;M:=K G> 9F<

PART D: DISCUSSION BOARD

4@9L AK -"*1 0 9F< O@9L AK AL EAKKAF?
IG=K @9N=9 J=;AHJG;9D "PHD9AF

"PHDY9AF O@Q O= F==<9 ;GEEGF <=FGEAFILGJ AF GJ<=J LG 9<< GJ KM:LJC
>J9;LAGFK

"PHD9AF 0O@h AK HGKALAN=19F< AK F=?9LAN=

,H=J9LAGFK OAL@ /=9D +ME:=JK
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ANSWERS

MFALK
MFALK
MFALK

,H=J9LAGFK OAL@ /=9D +ME:=JK
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EAD=K

HGAFLK

,H=J9LAGFK OAL@ /=9D +ME:=JK
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FKO=J E9Q N9JQ
FKO=J E9Q N9JQ

,H=J9LAGFK OAL@ /=9D +ME:=JK
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1.3 Square and Cube Roots of Real Numbers

1@9L FME:=J L@9L O@=F
EMDLAHDA=<:Q ALK=D> QA
GJA?AFID FME:=J

1@= KQE:GD MK=< LG <=FG
9 KIM9J= JGGL

1@= FGF F=?9LAN= KIM9J=J

1@=FME:=J OAL@AF 9 J9<A

el

LEARNING OBJECTIVES

9D;MDI9L= L@= =P9;L 9F< 9HHJGPAE9L= N9DM= G> L@= KIM9J= JGGL G>
FME:=J

9D;MD9L= L@= =P9;L 9F< 9HHIGPAE9L= N9DM= G> L@=;M:=JGGL G>9J
FME:=J

OAEHDA>Q L@= KIM9J= 9F< ;M:= JGGL G> 9 J=9D FME:=J

HHDQ L@= -QL@9?GJ=9F L@=GJ=E

The Definition of Square and Cube Roots

square root G>9 FME:=J AK9 FME:=J L@9L O@=F EMDLAHDA=<:Q ALK=D> Q.
GJA?AFID FME:=J #GJ =P9EHD= AK 9 KIM9J=JGGL G> :=9MF,;=

1 O=;9F K9Q L@9L a AK9 KIM9J=JGGL G> 9K O=DD "N=JQ HGKALA
FME:=J @9K LOG KIM9J= JGGLK GF=HGKALAN= 9F< GF= F=?9LAN= #GJ L@AK

L@radical sign 9 LG <=FGL= lg@ncipal (nonnegative) square root  9F<9
F=?9LAN= KA?F AF >JGFL G> LA@DIARALBIFGL= L@= F=?9LAN= KIM9J= JGGL

9 « 1 PIOWVFTRBI-SPPLPG
19 « 1 | AFBWFTRBI-FPUPG

6=JG AK L@= GFDQ J=9D FME:=J OAL@ =P9;LDQ GF= KIM9J=JGGL

(

D<K L@= 9

&> L@dicand L@= FME:=J AFKA<= L@= J9<A;9D KA?F AK FGFR=JG 9F< ;9F :=
L@= KIM9J= G> 9FGL@=J FGFR=JG FME:=J L@=F L@= KIM9J=JGGL G> L@=
9HHIJ=FL &F L@AK ;9K= O= @IN=L@= >GDDGOAF? HIGH=JLQ

9D
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9g(( B J®a

&L Q(é«? HGJL9FL LG HGAFL BKIU4I@A0-< LG := FGFF=?9LAN= +GL=L@9L
9 N1 =9MK= L@= J9<A;9D <=FGL=K L@= HJAF;AH9D KIM9J= JGGL &FK

L

1@AK <AKLAF;LAGF OADD :=;9J=>MDDQ ;GFKA<=J=< D9L=J AF L@= ;GMJK=

Example 1

#AF< L@= KIM9J= JGGL

(@
(@

«
e

9 9
9

OGDMLAGF

o (€ 4§«
o ((C 4

(o ((CCCCC
#- # T -

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 2

#AF< L@= F=?9LAN= KIM9J= JGGL

((
9 19
19 (
OGDMLAGF
9 19 « 19 ((((E« 1
19 ( 19 1

1@=J9<A;9F< E9Q FGL 9D0O9QK := 9 H=J>=;L KIM9J= &> 9 HGKALAN= AFL=?=J A
H=J>=;L KIM9J= L@=F ALK KIM9J=JGGL OADD := AJJ9LQG$:OD ; IERBRASAF
9F 9HHJIGPAEISLAGF :Q :GMF<AF? AL MKAF? L@= H=J>=;L KIM9J=K 9F< 9K >GI

(G

(

(

©

4AL@ L@AK O= ;GF;DM<8 E(@QKGE=O@=J= =LO==F 9F< 1@AKFME:=J AK

:=LL=J 9HHIGPAES9L=< GF EGKL ;9D;MDI9LGJK MKAF? L@= KIM9®- JGGL :MLLGF

(

9 "R CFDBVTR R

+=PL ;GFKA<=J L@= KIM9J=JGGL G> 9 F=?9LAN= FME:=J 1G <=L=JEAF=L@=K
G>a QGM EMKL >AF< 9 FME:=J L@9L O@=F KIM9J=< J=KMDLK AF a

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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1@=FME:=J L@9L O@=F
EMDLAHDA=<:Q ALK=D> L@
QA=D<K L@= GJA?AFID FMHE

<=FGL=<:@

1@= HGKALAN= ABFE®=
FGLILAGE L@9L AK MK=< LG
AF<A;9L= SE@ JGGL

P

o 1€ ps 1

%GO=N=J 9FQ J=9D FME:=J KIM9J=< 9D0O9QK J=KMDLK AF 9 HGKALAN= FME:=J

BORA

1@2« IM9J=JGGL G> 9 F=?9LAN= FME:=J AK ;MJJ=FLDQ D=>L MEs=>AF=< 1JQ;
9 S( GF QGMJ ;9D;MDILGJ O@9L <G=K AL K9Q #GJ FGO O=DADBKKEGIL=-9. @9
J=9D FME:=J 1@= KIM9J=JGGL G> 9 F=?9LAN= FME:=J AK <=>AF=< D9L=J AF L(

cube root G>9 FME:=J AK9 FME:=J L@9L O@=F EMDLAHDA=<:Q ALK=D> L@.
QA=D<K L@= GJA?AFID FME:=J #MIL@=JEGJ= O= <=FGL= 9 ;M:= JGGL MKAF?
9 O@=J= AK;9DD=imdéx= #GJ=P9EHD=

9(( CFDBVTEF

1@=HJIG<M;L G> L@J== =IM9D >9;LGJK OADD := HGKALAN= A> L@=>9;LGJ AK |
F=?9LAN= A> L@=>9;LGJ AK F=?9LAN= #GJ L@AK J=9KGF 9FQ J=9D FME:=J O/
GF=J=9D ;M:=JGGL %=F;= L@= L=;@FA;9DALA=K 9KKG;A9L=< OAL@ L@= HJIAF
FGL 9HHDQ #GJ =P9EHD=

9§«( 1 CFDBXMTF 1

J==LAE=K

=J

&F ?=F=J9D ?AN=F 9FQ J=9D FME==@9IN= L@=>GDDGOAF? HIGH=JLQ

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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4@=F KAEHDA>QAF? ;M:= JGGLK DGGC >GJ >9;LGJK L@9L 9J= H=J>=,L ;M:=K

Example 3

#AF< L@= ;M:= JGGL

N
o
(«
«
OGDMLAGF
(@ g
RN
R
#— # - -

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 4

#AF< L@=;M:=JGGL

(@
9 9
9 é«(
OGDMLAGF
(« (g«««
o o, 1
(N

&L E9Q :=L@=;9K=L@9L L@= J9<A;9F<s, AK FGL 9 H=J>=,L ;M:= &> L@AK AK L@:-
;M:= JGGL OADD := AJJ9LAGF9D #GJ%* FHIB-AJJOLAGFID FME:=J O@A;@ ;9F :
9HHJIGPAE9L=< GF EGKL ;9D;MDILGJIK MKAF? L@=9GQEHMEKBF? GF L@=

;9D;MDI9LGJ O=LQHA;9DDQ LQH= AF L@= AF<=P HJAGJ LG HMK@AF? L@=:ML
JI9<A;9F< 9K >GDDGOK

1@=J=>GJ= O= @9IN=

9((R CFDBVTF? R

4= OADD =PL=F< L@=K= A<=9K MKAF? 9FQ AFL=?=J 9K 9F AF<=P D9L=J AF L@A
AEHGJL9FL LG HGAFL GML L@9L 9 KIM9J=JGGL @Q9K AF<=P L@=J=>GJ= L@=
=IMAN9D=FL

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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$AN=F J=9D FME:ﬁé«gk
g
g (((.(g( g (((..g g(

$AN=F J= ?(? FME: glé(({—)F<
g ¥ o

J9<A;9D O@=J=L@=J9<A;9
<G=K FGL ;GFKAKL G> 9FQ >
L@IL ;9F := OJALL=F 9K H=J>
HGO=JK G> L@= AF<=P

F< (( .

9;LGJK 9

=L o (

ok oF

&F GL@=J OGJ<K A> FG AF<=P AK ?AN=F AL AK 9KKME=< LG := L@= KIM9J=JG
Simplifying Square and Cube Roots
&L OADD FGL 9DO9QK := L@= ;9K= L@9L L@= J9<A;9F< AK 9 H=J>='| KIM9J= &>

>GDDGOAF? LOG HIGH=JLA=K LG KAEHDA>Q L@= =PHJ=KKAG@ FJ=9D F
g #o@=J# "

Product Rule for Radicals | § (««(g( 9 (. Qg

Quotient Rule for Radicals #‘E

simplified radical AK GF= 0@=J=L@= J9<A;9F< <G=K FGL ;GFKAKL G> 9FQ >9
L@9L ;9F := OJALL=F 9K H=J>=;L HGO=JK G> L@= AF<=P $AN=F 9 KIM9J=JGGL
LG A<=FLA>Q L@= D9J?=KL KIM9J= >9¢q JG> L@= J9<A;9F< 9F< L@=F 9HHDQ L
K@GOF 9:GN= K 9F =P9EHD= LG KA EZG!Q\ L@9L AKFGL 9 H=J>=L
KIM9J= %GO=N=J <G=K @9N=9 H=J>=;L KIM9J=>9;LGJ HHDQ L@=
HJGH=JLQ 9K >GDDGOK

9 « 9 (( " QMU FCBPEVDBWA GPSBETBM

€ inoxz

9
9

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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(

1@=FME:=J 9 "AK 9 KAEHDA>A=< AJJ9LAGF9D FME:=J 5GM 9J= G>L=F 9KC=< |
9HHJIGPAEIL= 9FKO=J JGMF<=< G>> LG 9 ;=JL9AF <=;AE9D HD9;= &F L@9L ;9K=
;9D;MDOLGJ LG >AF< L@= <=;AE9D 9HHIGPAEILAGF MKAF? =AL@=J L@= GJA?/
L@= KAEHDA>A=< =IMAN9D=FL

o (o4

9

K9;@=,C ;9D;MD99.=((«9F< 9 «GF 9,;9D;MDILGJ 9F< N=JA>Q L@I9L L@= J=KMD
:GL@ 9HHIGPAESL=DQ

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 5

OAEHDAXD (@

OGDMLAGF

=?AF :Q >AF<AF? L@= D9J?=KL H=J>=;L KIM9J=>9;LGJ G>

1@=3=>GJ=

o (C 4 (@

NEN

- (

" QMU FQPEVDBM GPSBETRM
INQIZ

(((

FKO=J 9

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 6

(@
OAEHDAZQ—

OGDMLAGF

4=:=?AF :Q >AF<AF? L@= HJAE=>9;LGJARILAGFK G> :GL@ 9F< 1@AK O/
=F9:D= MK LG =9KADQ <=L=JEAF= L@= D9J?=KL H=J>=;L KIM9J= >9;LGJK

1@=3=>GJ=

@
" QYU FQEPEVDLBCE RVPUFOUBNVE GPSBETBMVI

o (g (C.4(
ANQIZ

o (

g (

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 7
OAEHDAXQ 9 («
OGDMLAGF
109 (@ 19 (@@«
1 o (g€
1+ gl
1 -9 (
1 9 (
FKO=J 1 9 (
(€

Try this OAEHDA>Q®

(

FKO=J 9

;DAC LG K== NA<=G

;M:= JGGL AK KAEHDA>A=< A> AL <G=K FGL ;GFL9AF 9FQ >9;LGJK L@9L ;9F :=(
H=J>=L ;M:=K 1@=A<=9 AK LG A<=FLA>Q L@= D9J?=KL ;M:=>9;LGJ G> L@= J9<
L@zF 9HHDQ L@= HIG<M;L GJ IMGLA=FL JMD=>GJ J9<A;9DK K 9F =P9EHD= L
9 (« FGLA;=L@9L AKFGL 9 H=J>=,L ;M:= %G0O=N=J 9F< O=;9F OJAL=

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK


http://www.youtube.com/v/4xmFtj_FxiU
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g (€ 4 (@

" QMU FGBPEVDLB/MW GPSSBEIBT
9 ( ‘9 (({ ANQUIZ
‘9 (({
Example 8
0AEHDA>SD((«((
0GDMLAGF

=?AF :Q >AF<AF? L@= D9J?=KL H=J>=;L ;M:=>9;LGJ G>

1@=J=->GJ=

N(@N
o (o (
(

" QU FQPEVDLBV GPSBETRM
INQIZ
‘g

(

FKO=J 9

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 9
(e
OAEHDA%@ 1—
OGDMLAGF
(@ o g(((((((((.(((
1 5t
o (g (g (
S
L g
1 9
FKO=] =2

((

Try this OAEHDA> 9

(

FKO=J 9

;DAC LG K== NA<=G

GFKA<=J L@=>GDDGOAF? LOG ;9D;MDI9LAGFK

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK


http://www.youtube.com/v/oEzfrahfb0A
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o (C 4

o (5«

9

+GLA;= L@9L AL <G=K FGL E9LL=J A> O=9HHDQ L@= =PHGF=FL >AJKL GJ L@=
1@AK AK LIM=>GJ 9FQ HGKALAN=J=9D FME:=J 4= @9N=L@=>GDDGOAF?

ol o6 BIma

Example 10

(((

OAEHDA>@®
0GDMLAGF

HHDQ L@= >9;L L@* B\> AK FGFF=?9LAN=

o (

LJA9F?D= OAL@ 9F 9F?D= L@9L
E=9KMJ=K W

1@= DGF?=KL KA<= G> 9 JA7@,

LIA9F?D= AL OADD 9DO9QK :J-?_&;bagorean Theorem

KA<= GHHGKAL= L@=JA?@L 9F?D=

L@9L 9J= FGL L@= @QHGL=FMBHHGKAL=L@= JA?@L 9F?D= AK L@= DGF?=KiypdtenuD D8R4 @@= GL@=J
1@= @QHGL=FMK= G> 9FQ JAJ?_ E—J KA<=K 9J=;9Bfs-< +ME=JGMK J=9D OGJID< 9HHDA;9LAGFK AFNGDN= L@AL
LJA9F?D= AK =IM9D LG L@= ,(”a ‘]?__MJz l@l-thagorean theorem KL9L=K L@gL ?AN=F gFQ JA’?@L LJA9F?D= OAL(
JGGL G> L@= KME G> L@= KIMBFAKMIAFBF< MFALK L@= KIM9J= G> L@= E=9KMJ= G> L@=-ARCGHBI-EGIK=

Sf,)LK@: D=F?L@K G>L@= LIAYFERAIME G> L@= KIM9J=K G> L@= E=9KMJ=B G> C@= D=8R GL@=J OGJ<K

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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L@= @QHGL=FMK= G> 9FQ JA?@L LJA9F?D= AK =IM9D LG L@= KIM9J=JGGL G>
KIM9J=K G> ALK D=?K

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Example 11

9D;MDI9L= L@= <A9?GF9D G> 9 KIM9J= OAL@ KA<=K E=9KMJAF? MFALK
OGDMLAGF

1@= <A9?GF9D G> 9 KIM9J= OADD >GJE 9F AKGK;=D=K JA?@L LJA9F?D= O@-
=IM9D D=?K E=9KMJ= MFALK =9;@

4= ;9F MK= L@=-QL@9?GJ=9F L@=GJ=E LG <=L=JEAF=L@=D=F?L@ G> L@=
@QHGL=FMK=

5 o
o (@

(@
(«
(
(4
(

© © O ©

"9

FKO=J 9 ((I\/IFALK

1@=-QL@9?7GJ=9F L@=GJ=E 9;LM9DDQ KLIL=K L@9L @9INAF? KA<= D=F?L@K
HIGH=JLB C DAK 9 F=;=KK9JQ 9F< KM>>A;A=FL ;GF<ALAGF G> JA?@L LJA
GL@=J OGJ<K A>0=;9F K@GO L@9L L@= KME G> L@= KIM9J=K G> L@= D=F?I

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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L@= LJA9F?D= AK =IM9D LG L@= KIM9J= G> L@= @QHGL=FMK= L@=F AL EMKL
LJA9F?D=

Example 12

I=L=JEAF= 0@=L@=J GJ FGL 9 LIA9F?D=B®OAL @ PEKC ;E 9F<
@QHGL=FMK= 9 “;E AK 9 JA?@L LJA9F?D=

OGDMLAGF

&> L@= D=?K K9LAK>Q L@=BGFALAAPL@=F L@= -QL@9?GJ=9F L@=GJ=E
?M9J9FL==K L@9L L@= LJA9F?D= AK 9 JA?@L LJA9F?D=

(

FKO=J 5=K L@= <=K;JA:=< LJA9F?D= AK 9 JA?@L LJA9F?D=

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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KEY TAKEAWAYS

X 1@= KIM9J= JGGL G> 9 FME:=J AK 9 FME:=J L@9L O@=F KIM9J=< J=KMDL
L@= GJA?AFID FME:=J 1@= HJAF;AHID KIM9J= JGGL G> 9 HGKALAN= J=
AK L@= HGKALAN= KIM9J= JGGL 1@= KIM9J=JGGL G> 9 F=?9LAN= FME:-
‘MJJ=FLDQ D=>L MF<=>AF=<

X 4@=F KAEHDA>QAF? L@= KIM9J= JGGL G> 9 FME:=J DGGC >GJ H=J>=;L |
>9;LGJIK G> L@= J9<A;9F< HHDQ L@= HIG<M;L GJ IMGLA=FL JMD= >GJ J
9F< L@=F KAEHDA>Q

X 1@= ;M:= JGGL G> 9 FME:=J AK 9 FME:=J L@9L O@=F ;M:=< J=KMDLK AF L
GJA?AFID FME:=J "N=JQ J=9D FME:=J @9K GFDQ GF=J=9D ;M:= JGGL

X 4@=F KAEHDA>QAF? ;M:= JGGLK DGGC >GJ H=J>=;L ;M:= >9;LGJK G> L@
J9<A;9F< HHDQ L@= HIG<M;L GJ IMGLA=FL JMD= >GJ J9<A:9DK 9F< L@-
KAEHDA>Q

X 1@= -QL@9?GJI=9F L@=GJ=E ?AN=K MK 9 F=;=KK9JQ 9F< KM>>A;A=FL ;GF
G>JA?@L LIAOFBD=KC  DA> 9F< GFDQ ASF< J=HJ=K=FL L@=
D=F?L@K G> L@= KA<=K G> 9 JA?@L LJA9F?D=

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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TOPIC EXERCISES
PART A: SQUARE AND CUBE ROOTS

Simplify.

o (
o (
Lo (@

Lo (@
(@

(((«
(((
(((

o
o

g
g

(e
# 1

(e
# 1

5 (
o (

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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Lo
N

o (
o (
o
o

o (

o (€
o (€

1o 4
19 (CCcc

(@
1

@@
# 1
(W«

((«

(@
1—

(@
1—

o (
o (

Lo
Lo @

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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o

Use a calculator to approximate to the nearest hundredth.

o (
(«
(«

9
9
o (

(«
(«

o (
Lo

I=L=JEAF= L@= K=L ;GFKAKLAF? G> L@= KIM9J=K G> L@=>AJKL LO=DN=H

© © © oo

I=L=JEAF= L@= K=L ;GFKAKLAF? G> L@= ;M:=K G> L@= >AJKL LO=DN=HGK

PART B: SIMPLIFYING SQUARE ROOTS AND CUBE RO

Simplify.
o (
o (

o (

o (

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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o (
5 (
N
Lo
o
o
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o (
5 (
N
o

5 (

5 (

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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((
((

PART C: PYTHAGOREAN THEOREM

&> L@=LOG D=?K G> 9 JA?@L LJA9F?D= E=9KMJ= MFALK 9F< MFALK L@
D=F?L@ G>L@= @QHGL=FMK=

&> L@=LOG D=?K G> 9 JA?@L LJA9F?D= E=9KMJ= MFALK 9F< MFALK L@
D=F?L@ G>L@= @QHGL=FMK=

&> L@= LOG =IM9D D=?K G> 9F AKGK;=D=K JA?@L LIJA9F?D= E=9KMJ= MF/
L@=D=F?L@ G> L@= @QHGL=FMK=

&> L@= LOG =IM9D D=?K G> 9F AKGK;=D=K JA?@L LJA9F?D= E=9KMJ= MF
L@=D=F?L@ G> L@= @QHGL=FMK=

9D;MDI9L= L@= <A9?GF9D G> 9 KIM9J= OAL@ KA<=K E=9KMJAF? ;=FLAE=L

9D;MD9L= L@= <A9?GF9D G> 9 KIM9J= OAL@ KA<=K E=9KMJAF? ;=FLAE=I
9D;MDI9L= L@= <A9?GF9D G> 9 KIM9J= OAL@ KAQ:IQ(EZFQWEéAEK

9D;MD9L= L@= <A9?GF9D G> 9 KIM9J= OAL@ KA&é(g,ﬂ\H{MEAE.ﬂJK

9D;MDI9L=L@=D=F?L@ G> L@= <A9?GF9D G> 9 J=;L9F?D= OAL@ <AE=FKA
;=FLAE=L=JK:Q ;=FLAE=L=JK

9D;MDI9L=L@=D=F?L@ G> L@= <A9?GF9D G> 9 J=;L9F?D= OAL@ <AE=FKA
E=L=JK

9D;MD9L=L@=D=F?L@ G> L@=<A9?GF9D G> 9 J=;L9F?D=Q)/£$@ <AE=FKA
E=L=JK:Q E=L=JK

9D;MD9L= Lg(: D=F?L@ G> L@= <A9?GF9ID G> 9 J=;L9F?D=DAL@ <AE=FKA
E=L=JK :Q9 =L=JK

1G =FKMJ= L@9L 9 F=0DQ :MADL ?9L= AK KIM9J= L@= E=9KMJ=< <A9?GFII
L@= <AKL9F;=;9D;MD9L=< MKAF? L@= -QL@9?GJ=9F L@=GJ=E &> L@= ?9I
>==L:Q >==L O@9L EMKL L@=<A9?GF9D E=9KMJ= AF AF;@=K /GMF< G>:
F=9J=KL L=FL@ G> 9F AF;@

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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&> 9 <GGJI>J9E= E=9KMJ=K >==L:Q >==L O@9L EMKL L@=<A9?GF9D E
=FKMJ= L@9L L@= >J9E= AK 9 H=J>=;L J=;L9F?D=

Determine whether or not the given triangle with legs aand b and
hypotenuse cis a right triangle or not.

B C o9<D

B C o9F< D

B C o9F< D

B C oF< D

B C o9<D 9 «

B 9 ((C oF<D 9 «

B C 9 ((9F< D 9 («

5 o(c o 5 4

PART D: DISCUSSION BOARD

4@9L <G=K QGMJ ;9D;MDILGJ K9Q 9>L=J LOCAF? L@= KIM9J=JGGL G> 9 F=
FME:=J 0@9J= QGMJ J=KMDLK GF L@= <AK;MKKAGF :G9J< 9F< =PHD9AF O
L@9L

1=K=9J;@ 9F< <AK;MKK L@= @AKLGJIQ G> L@=-QL@9?GJ=9F L@=GJ=E
1=K=9J;@ 9F< <AK;MKK L@= @AKLGJQ G> L@= KIM9J= JGGL

IAK;MKK L@= AEHGJL9F;= G> L@= HJAF;AH9D KIM9J=JGGL 4@Q AKALL@
AKKM= <G=K FGL ;GE= MH OAL@ ;M:= JGGLK -JGNA<= KGE==P9EHD=K OA
=PHDY9FIOLAGF

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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ANSWERS

+GL 9 J=9D FME:=J

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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(
(

o (

1 ol

+GL 9 J=9D FME:=J

o (

o (

((

((
((

MFALK

((

9 “MFALK

((

9 “=FLAE=L=JK

((

O ““=FLAE=L=JK

((

9 “=FLAE=L=JK
9 ((E:L:JK

1@=<A9?GF9D EMKL E=9KMJ= 9HHIGPAESL=DQ AF;@=K

+GL 9 JA?@L LJA9F?D=

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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IA?@L LIA9F?D=
IA?@L LIA9F?D=
IA?@L LIA9F?D=
FKO=J E9Q N9JQ
FKO=J E9Q N9JQ

0IM9J= 9F< M:=/GGLK G>/=9D +ME:=JK
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FLODK

1.4 Algebraic Expressions and Formulas

GE:AF9LAGFK G> N9JA9:D=K
FME:=JK 9ODGF? OAL@
E9L@=E9LA;9D GH=J9LAGFK
LG ?=F=J9DAR= KH=;A>A,;
9JAL@E=LA; GH=J9LAGFK

GEHGF=FLK G> 9F 9D?=:J9A;

=PHJ=KKAGF K=H9J9L=<:Q
9<<ALAGF GH=J9LGJK

GEHGF=FLK G>9 L=JE
K=H9J9L=<:Q EMDLAHDA;9L
GH=J9LGJK

1@=FME=JA;9D >9;LGJ G>9

DD L@= N9JA9:D=>9;LGJK d
L@=AJ =PHGF=FLK

L=JE OJALL=F OAL@GML 9
N9JA9:D=>9;LGJ

LEARNING OBJECTIVES

&<=FLA>Q L@= H9JLK G> 9F 9D?=:J9A; =PHJ=KKAGF
HHDQ L@= <AKLJA:MLAN= HIJGH=JLQ

"N9DMIL= 9D?=:J9A,; =PHJ=KKAGFK

2K=>GJEMD9K L@9L EG<=D ;GEEGF 9HHDA;9LAGFK

Algebraic Expressions and the Distributive Property

&F 9D?=:J9 D=LL=JK ;9DD=< N9JA9:D=K 9J= MK=< LG J=HJ=K=FL FME:=JK GE:A
N9JA9:D=K 9F< FME:=JK 9DGF? OAL@ E9L@=E9LA;9D GHadebr@FrK >GJE
expressions GJ BM&tpressions 1@=>GDDGOAF? 9J= KGE= =P9EHD=K G> =PHJ-
OAL@ GF=N9JAXD=

o b

<

Terms AF 9F 9D?=:J9A; =PHJ=KKAGF 9J= K=H9J9L=<:Q 9<<ALAGF GH=J9LGJK ¢
gflggtors 9J= K=H9J9L=<:Q EMDLAHDA;9LAGF GH=J9LGJK 1@=FME=JA;9D >9;LC(
AK ;9DD=< ta@@fficient #GJ=P9EHD= L@=9D?=:J9A; =PHY=KKAGHZ 1
M§F<= L@GM?@L GY IK YZ 1 9F<@9K L@J==L=JEK 1@=>AJKL L=JE
Y Z J=HJ=K=FLK L@= IMOFDMAILQ Y'Y ZTZ0@=)= AKL@=;G=>>A;A=FL
9F<09F<19J=L@=N9JA9:D=K DD G> L@=N9JA9:D=>9;LGJK OAL@ L@=AJ =PI
L@wariable part of aterm &> 9 L=JE AK OJALL=F OAL@GML 9 N9JA9:D=>9;LGJ
AK ;9DD=so@istant term  GFKA<=J L@= ;GEHGF=FYKAG> YZ1
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Wk | vre | g x
Y Z Y Z

YZ YZ
a a

1@=L@AJ< L=JE AF L@AK =PHJ=KKAGF a AK ;9DD=<9 ;GFKLIFL L=JE :=;9MK-=
OAL@GML 9 N9JA9:D=>9;LGJ 4@AD=9 N9JA9:D= J=HJ=K=FLK 9F MFCFGOF IM¢
E9Q ;@9F?= L@=;GFKL9FL L=JE <G=K FGL ;@9F?=

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 1
)AKL 9DD ;G=>>A;A=FLK 9F< N9JA9:D= HOJLK G>B-d@ BEIEC
OGDMLAGF

4= O9FL LG L@AFC G> L@= L@AJ< L=JE AF LE@RK-PDEKD=

spr | v | g x
B B
1 Bl a BC
1@ a C
FKO=J G=>>AA=FLK 1 39JA9:D=H9JLKB BC C

&F GMJ KLM<Q G> 9D?=:J9 O= OADD =F;GMFL=J 9 OA<=N9JA=LQ G> 9D?=:J9A;
1QHA;9DDQ =PHJ=KKAGFK MK= L@= LOG EGKL ;GEBGE NIIBDENKI
=PHJ=KKAGFK E9Q MK=9FQ D=LL=J GJKQE:GD >GJ 9 N9JA9:D= =N=F $J==CLC
9K 9DH@@OF< :=L9 * 0GE= D=LL=JK 9F< KQE:GDK 9J= J=K=JN=<>GJ ;GFKL9FLI
9K»> R 9F< FR 0AF;= L@=J= AK GFDQ 9 DAEAL=< FME:=J G> D=1
QGM OADD 9DKG MK= KNYK;YAHYK Y O LG AF<A;9L= <A>>=J=FL N9JA9:D=K

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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$AN=F 9FQ J=9D FME:=JK
9F< B C D BC
g C DB B B

1@= HIGH=JLA=K G> J=9D FME:=JK 9J= AEHGJLIFL AF GMJ KLM<Q G> 9D?=:J9 :
N9JA9:D= AK KAEHDQ 9 D=LL=J L@9L J=HJ=K=FLK 9 J=9D FME:=J &F HIJLA;MD!
distributive property  KLIL=K L@9L A> ?AN=F 9FQ J=9D FMIFs=JK@=F

BC D BC BD

1@AK HIGH=JLQ AK GF=L@9L O= 9HHDQ G>L=F O@=F KAEHDA>QAF? 9D?=:J9
<=EGFKLJ9L= @GO AL OADD := MK=< O= KAEHBA}+QG 09QK 9F< G:K=JN=L@=
K9E=;GJJ=;L J=KMDL

G (X&) A R | A& A (5L

=JL9AFDQ A>L@=;GFL=FLK G> L@= H9J=FL@=K=K ;9F := KAEHDA>A=< O= K@
>AJKL FL@=GL@=J @I9F< O@=F L@=;GFL=FLK G> H9J=FL@=K=K ;9FFGL := K
>MIL@=J O= EMDLAHDQ =N=JQ L=JE OAL@AF AL :Q L@=>9;LGJ GMLKA<= G> /
<AKLJA:MLAN= HIGH=JLQ HHDQAF? L@= <AKLJA:MLAN=HJGH=JLQ 9DDGOK N
J=EGN= L@= H9J=FL@=K=K

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 2

0AEHDA>Q1 B C 1 D

OGDMLAGF

*MDLAHDQ GFDQ L@= L=JEK ?JGMH=< OAL@AF L@= H9J=FL@=K=K >GJ O@/
9HHDQAF? L@= <AKLJA:MLAN= HIJGH=JLQ

1 B Cl1 D

FKO=J 1 B Ci1 D

/=;9DD L@9L EMDLAHDA;9LAGF AK ;GEEMLILAN= 9F< L@=J=>GJ= O=;9F OJAL=
<AKLJA:MLAN= HIJGH=JLQ AF L@=>GDDGQAFDEBFFB [B

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 3

0AEHDA>Q Y1 Z

OGDMLAGF

*MDLAHDQ 9DD L=JEK OAL@AF L@= H9J=FL@=KAK :Q

Y1 7 . v 1 7
Y1 Z

FKO=J Y1 Z

1=JEK O@GK= N9JA9:D= H9JLK @9N=L@= K9E= N9JA9:D=K OAL@ L@= K9E==
:9DD4ike terms  GXksimilar terms #MJIL@=JEGJ= ;GFKL9FL L=JEK 9J=
:GFKA<=J=< LG := DAC= L=JEK &> 9F 9D?=:J9A; =PHJ=KKAGF ;GFL9AFK DAC= L=
<AKLJA:MLAN= HJGH=JLQ 9K >GDDGOK

GFKL9FL L=JEK GJ L=JEK O@GK=

N9JA9:D= HIJLK @IN=L@= KIF GL@=J OGI<K A>L@= N9JA9:D= HIJLKGG;$L=UHBIA @=F O= :9F 9<< GJ

N9JA9:D=K OAL@ L@= K9E= . . i~ A . o~ A 2P=| =

CPHGE=FLK KM:LJ9:L L@= ;:G=>>A:A=FLK LG G:L9AF L@= :G=>>A:A=FL G> 9 KAF?D= L=JE OA
N9JA9:D= HOJL 1@AK HJIG;=KKcaktdfibgtke terms  #GJ =P9EHD=

2K=< O@=F J=>=JJAF? LG DAC=

L=JEK

<<AF? GJ KM:LJ9;LAF? DACH
L=JEK OAL@AF 9F 9D?=:J9A:;
=PHJ=KKAGF LG G:L9AF 9 KAF?D= Y Z YZ Y Z
L=JE OAL@ L@= K9E= N9JAY9:D=

H9JL

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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+GLA;=L@9L L@= N9JA9:D=>9;LGIK 9F< L@=AJ =PHGF=FLK <G FGL ;@9F?= G
L=JEK AF L@QAK E9FF=J KG L@9L L@= =PHJ=KKAGF ;GFL9AFK FG GL@=J KAEA
;9DD=gimplifying the expression  2K=L@AK A<=9 LG KAEHDA>Q 9D?=:J9A; =PHJ:-
OAL@ EMDLAHD= DAC= L=JEK

Example 4

OAEHDAQ 1 Y Y1 Y1

OGDMLAGF

&<=FLA>Q L@= DAC= L=JEK 9F< 9<< L@= ;GJI=KHGF<AF? ;G=>>A;A=FLK

I,Yl Y Y1 Y1 . S$SPNCOFMFWENT

I A

FKO=J Y 1 Y

1@=HJG;=KK G> ;GE:AFAF? DAC=
L=JEK MFLAD L@= =PHJ=KKAGF

;GFLO9AFK FG EGJ= KAEAD9J
L=JEK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 5

OAEHDA)C 1 BC1 BC1 BC

OGDMLAGF

IAKLJA:ML= a 9F< L@=F ;GE:AF=DAC= L=JEK

BC 1BC1 BC1 BC BC1BCl1 BC BC1
1 BC BC1

FKO=J 1 BC BC1

Evaluating Algebraic Expressions

F 9D?=:J9A; =PHJ=KKAGF ;9F := L@GM?@L G> 9K 9 ?=F=J9DARILAGF G> HI9JLA

9JAL@E=LA; GH=J9LAGFK -=J>GJEAF? L@=K= GH=J9LAGFK 9>L=J KM:KLALMLA
>GJ N9JA9:D=K AKeé8@albating &F 9D?=:J9 9 N9JA9:D= J=HJ=K=FLK 9F MFCFGOI
N9DM= %GO=N=J A>L@= HJG:D=E KH=;A>A;9DDQ 9KKA?FK 9 N9DM= LG 9 N9J,
;9F J=HD9;= L@9L D=LL=J OAL@ L@= ?AN=F FME:=J 9F< =N9DM9L= MKAF? L@=
GH=J9LAGFK

1@=HJG;=KK G> H=J>GJEAR? L@=
GH=J9LAGFK G> 9F 9D?=:J9A;
=PHJ=KKAGF >GJ ?AN=F N9DM=K G>
L@= N9JA9:D=K

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 6

"NODM9L=

9 Y1 o@=J¥ -
Z 171 o@=JZ 1

OGDMLAGF

1G 9NGA< ;GEEGF =JJGJK AL AK 9 :=KL HJ9;LA;= LG >AJKL J=HD9;= 9DD N9JA(
H9J=FL@=K=K 9F< L@=F J=HaMpistitGte = L@= 9HHIGHJA9L= ?AN=F N9DM=

Y1l 1

1@=9;L G> J=HD9;AF? 9 N9JA9:D=
OAL@ 9F =IMAN9D=FL IM9FLALQ

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Z 171 1 1

FKO=J

,>L=F 9D?=:J9A; =PHJ=KKAGFK OADD AFNGDN= EGJ= L@9F GF=N9JA9:D=

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 7
"NODMIIB 1 CO@=JB 1 9F<C -
OGDMLAGF

>L=J KM:KLALMLAF? AF L@= 9HHJGHJA9L= N9DM=K O= EMKL L9C=;9J=LG K
MKAF? L@= ;GJJ=;L GJ<=J G> GH=J9LAGFK

B1 C 1 3 FQBLFVESBOWTX W BFQU FTFT
1 1 — 4VCIUWFDUFBQEPCSBFVRNFT
11 - 4ANQIZ
11
1

FKO=J a

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 8

"Ngomgll%O@:Jﬁf 1-9F<Z 1

OGDMLAGF

Y 1Z 1
Y1l 1

1- 11

L L@QAK HGAFL O= @9N= 9 ;GEHD=P >J9;LAGF 0AEHDA>Q L@= FME=J9LGJ 9}
EMDLAHDQ :Q L@= J=;AHJG;9D G> L@= <=FGEAFILGJ

FKO=J —

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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1@=9FKO=J LG L@= HIJ=NAGMK =P9EHD= ;9F := OJALL=F 9K 9 EAP=< FME:=J
2FD=KK L@= GJA?AF9D HJG:D=E @9K EAP=< FME:=JK AF AL GJ AL AK 9F 9FKO:
OGJID< 9HHDA;9LAGF KGDMLAGFK OADD := =PHJ=KK=< 9K J=<M;=< AEHIGH=J

Example 9
"N9DM9L9$(«£««5E(D@=J=B 1 C 1 9/<D -

OGDMLAGF

OM:KLALML= AF L@= 9HHJGHJA9L= N9DM=K 9F< L@=F KAEHDA>Q

o QU , (((((((((((i(((((((((((((((((((

(@@
1 1 1 -

(@@

o (W
NG
o (C

o (

(

FKO=J 9

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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> 71

Try this! "N9DM9L9—>| o@=J=/ >OF< |

FKO=J

:DA;C LG K== NA<=G

Using Formulas

1@= E9AF <A>>=J=F;= :=LO==F 9D?=:J9 9F< 9JAL@E=LA; AK L@= GJ?9FAR=< MK
N9JA9:D=K 1@AK A<=9 D=9<K L®InMED:D-O0@A;@ 9J= E9L@=E9LA;9D EG<=DK
MKAF? 9D?=:J9A,; =PHJ=KKAGFK LG <=K;JA:= ;GEEGF 9HHDA;9LAGFK #GJ =P9E|
NGDME= G> 9 JA?@L ;AJ;MD9J ;GF= <=H=F<K GIRAL @ 3I2AMPIR< AK EG<=D=<

:Q L@=>GJEMD9

7 —>SlI

&F L@AK =IMILAGF N9JA9:D=K 9F< ;GFKL9FLK 9J= MK=< LG <=K;JA:= L@= J=D9
:=LO==F NGDME= 9F< L@= D=F?L@ G> L@=:9K= 9F< @=A?@L &> L@= J9<AMK
E=9KMJ=K E=L=JK9F<L@= @=A?@L E=9KMJ=K E=L=JK L@=F L@= NGDME=
;9D;MD9L=< MKAF? L@=>GJEMD9 9K >GDDGOK

J=MK9:D= E9L@=E9LA;9D EG<=D
MKAF? 9D?=:J9A; =PHJ=KKAGFK LG
<=K;JA:= 9 :GEEGF
9HHDA;9LAGF

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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7 —>Sl
—> N N
7 , / SN
> N
2KAF?> R O=;9F 9HHJIGPAE9L= L@= NGDRE= IMIA,

E=L=JK

DAKL G>>GJEMD9K L@9L <=K;JA:= L@= 9J=9 9F< H=JAE=L=J G> ;GEEGF HD9F
>GDDGOK 1@= D3H33K=FLK H=JAE=L=J 9F< AK E=9KMJ=< AF DAF=9J MFALK
J=HJ=K=FLK 9J=9 9F< AK E=9KMJ=< AF KIM9J= MFALK

DAKL G>>GJEMDYK L@9L <=K;JA:= L@= KMJ>9;= 9J=9 9F< NGDME= G> ;GEEGF
>GDDGOK %=J=HJ=K=FLK KMJ>9;= 9J=9 9F< AK E=9KMJ=< AF KIM9J= MFALK 1
J=HJ=K=FLK NGDME= 9F< AK E=9KMJ=< AF ;M:A; MFALK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 10

1@=<A9E=L=J G> 9 KH@=JA;9D :9DDGGF AK AF;@=K !=L=JEAF=L@= NGDM
G>> LG L@= F=9J=KL @MF<J=<L@

OGDMLAGF

1@=>GJEMD9 >GJ L@= NGDME= G> 9 KH@=J= AK

1@AK >GJEMD9 ?AN=K L@= NGDME= AF L=JER G&EG—E<ANKNA<=L@=
<A9E=L=]:Q 9F<L@=F KM:KLALML=AFLG L@=>G3EMB9 %aF:@=K
9F< O= @9N=

7 —>S
—> JO
- JO

JOR JO

FKO=J 1@= NGDME= G> L@=:9DDGGF AK 9HHJGPAESL=DQ M:A; AF; @=F

1@= <AKL9F:9>L=J LION=DAF?#GJIEMDIK ;9F := >GMF< AF 9 EMDLALM<= G> KM:B=;LKu#it@imPaaidD—

9L 9F 9N=J9?7=J9I=GJ KGE= | AK EG<=D=< QL@= >G%M[3§D@A;@ =PHJ=KK=K <AKRFH.=JEK G> L@=
LAES ;9F :=;9D;MD9L=< MKAFR?
L@=>GJEMO SJ

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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9N=J97= J9L= GJ KH=8R< L@= LAE= LI9N=D=< 9L L@A@AK->GIEMB9 SJ
AK MK=< G>L=F 9F< AK'J5% - $+*, "% +,"% _

Example 11

'AE"K JG9< LJAH LGE®GMJIK 9L 9F 9N=J9?= KH==< G> EAD=K H=J @GMJ %G
<A< @= LJON=D

OGDMLAGF

OM:KLALML= L@= 9HHIGHJA9L= N9DM=K AFLG L@= >GJEMD9 9F< L@=F KAE}

FKO=J 'AE LJON=D=< EAD=K

Simple interest  *AK ?AN=F :Q L@= >GIJEMQBO @=JJ=HI=K=FLK L@=
HJAF;AHOD 9EGMFL AFN=KL=< 9L 9F 9FFM9D ABGIIBQKAIIOL=

*G<=D=<:Q L@=>GJEMD9

* (Bh@=3I=HI=K=FLK
L@= HJAF;AH9D 9EGMFL AFN=KL=<
9L 9F 9FFM9OD AFL=J=K{xIBl 3
, Q=9JK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Example 12

9D;MDI9L= L@= KAEHD= AFL=J=KL =9JF=< GF 9 Q=9J AFN=KLE=FL G> 9L ¢
9FFM9D AFL=J=KL J9L= G>

OGDMLAGF

GFN=JL — LG 9<=,AE9D FME:=J :=>GJ= MKAF? AL AF L@=>GJEMD9

2K=L@QAKIF< L@=>9(LL@AF< , Q=9JKLG ;9D;MDI9L=L@=KAEHD=
AFL=J=KL

FKO=J 1@= KAEHD= AFL=J=KL =9JF=< AK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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KEY TAKEAWAYS

X 1@AFC G> 9D?=:J9A; =PHJ=KKAGFK 9K ?=F=J9DARILAGFK G> :GEEGF 9J
GH=J9LAGFK L@9L 9J= >GJE=< :Q :GE:AFAF? FME:=JK N9JA9:D=K 9F<
E9L@=E9LA;9D GH=J9LAGFK

X 1@= <AKLJA:MLAN= HIBHELQD BC BIAK MK=<0@-=F
EMDLAHDQAF? 2JGMH=< 9D?=:J9A; =PHJ=KKAGFK HHDQAF? L@= <AKL.
HJGH=JLQ 9DDGOK MK LG J=EGN= H9J=FL@=K=K

X GE:AF=DAC= L=JEK GJL=JEK O@GK= N9JA9:D= H9JLK @9N= L@= K9E=
N9JA9:D=K OAL@ L@= K9E= =PHGF=FLK :Q 9<<AF? GJ KM:LJ9;LAF? L@=
:G=>>A;A=FLK LG G:L9AF L@= ;G=>>A:A=FL G> 9 KAF?D= L=JE OAL@ L@-=
N9JA9:D= H9JL /=E=E:=J L@9L L@= N9JA9:D= >9;LGJK 9F< L@=AJ =PHGF:
<G FGL ;@9F?=

X 1G 9NGA< ;GEEGF =JJGJK O@=F =N9DMILAF? AL AK 9 :=KL HJ9;LA;= LG .
9DD N9JA9:D=K OAL@ H9J=FL@=K=K 9F< L@=F KM:KLALML= L@= 9HHJIG
N9DM=K

X 1@= MK= G> 9D?=:J9A; =PHJ=KKAGFK 9DDGOK MK LG ;J=9L= MK=>MD 9F
>GJEMDIK L@9L EG<=D ;GEEGF 9HHDA;9LAGFK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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TOPIC EXERCISES

PART A: ALGEBRAIC EXPRESSIONS AND THE

DISTRIBUTIVE PROPERTY

List all of the coefficients and variable parts of each term.
1Y Y1
Z1 Z
Y1 YZ Z
BC BC1
YZ Y21 YZ
Y1Y Y 1Y

Multiply.
Y1
Y1
1 Y1Y
1 Y 1 Y1
- Z Z1
1- Z Z
—Bl1l1-B —
1 —-B1-B
B1 C
1 Y 17

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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B1 BC C
BC1 BC1
1 Y1YZ Z
1 YZ1 YZ1

Combine like terms.

Y1 Y Y

Y1 Y Y

Z1 Z1

Z 1 Z1
Y1Y Y1Y

Y Y1 1 Y1

~-Bl- —-B -
- B —1-B1-
—z —-71 -7 —7Z71-

—Y —Y1 1-Y —Y1-—

BC BC1 BC1 BC
B1 BC C1 B BC1 C

Y Z YZ1 YZ YZ1 Y Z YZ

YZ YZ1 YZ YZ1 YZ Y.

N Ol NO NO1 N O NO1 NO
NOlI NO NO1 NO NO NO
YOo1 Y° YO1 Y1

z%1 ° 1 z°1 21

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Simplify.

1 Y

1 Y1l

Y1Y Y1l
1Y Y1 Y 1
BC1 BC

1 BC BC
1B B

1z z1 z1
Y1vYlL Y Y1
121 z1Z

BC 1 BC 1 BC
B1 BCl B1BC

z 1 z z

N 1 NO1L N1 NO O
Y1 ¥ YC1Y

1 z°1 P Z°1

PART B: EVALUATING ALGEBRAIC EXPRESSIONS

Evaluate.
1Y o@=3=Y 1
Y1l o@=)=Y 1
Y 1Y o@=3=Y 1

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Y 1Y o@=J=Y

Y 1Y e B
T O@—J—Y 1

Y 11 . _
7 o@=J=Y 1

Z1 Z o0@=J=Z -
Y Y o@=J=Y 1-
Y1 Y1 o@==Y 1
Z Z o@=3=Z 1
Z 17 o@=3=Z 1
Z Z1 o@=Z 1
Bl Co@=-B 1 o9r<C 1
Bl Co@=3-B 1 9r< C
Y1 Z Y Z o@=)Y ogF< Z 1
Y1 Z Y1Z o@=)=Y 1 9r<Z 1
B1BC Co@=-B 1 9r< C 1
YZ1YZ o@==Y 1 92 1
B1Co@=-B 1 9r< C 1
B1l1 BC1Co@=-B 9r<C 1

Evaluate 9 g«(&«(«gaiven the following values.
B C 9D 1

B C 9D 1
B -C 19D 1
B -C 19D 1

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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B C 9D 1

B C 1o9<D 1
B C 19<D 1—
B 1 C 1-9<D

PART C: USING FORMULAS

Convert the following temperatures to degrees Celsius given

$ - 1 where Frepresents degrees Fahrenheit.

W
W#
W#

a W#

9D;MD9L= L@= H=JAE=L=J 9F< 9J=9 G> 9 J=;L9F?D= OAL@ <AE=FKAGFK >
>==|_

9D;MDI9L= L@= H=JAE=L=J 9F< 9J=9 G> 9 J=;L9F?D= OAL@ <AE=FKAGFK E
E=L=J

9D;MDI9L= L@= KMJ>9;=9J=9 9F< NGDME= G> 9 KH@=J= OAL@ J9<AMK ;=

1@=J9<AMK G> L@= :9K= G> 9 JA?@L ;AJ;MD9J ;QDAF<=J E=9KMJ=K AF;@
@=A?@L E=9KMJ=K AF;@=K 9D;MD9L=L@=KMJ>9;=9J=9 9F< NGDME=

9D;MD9L= L@= NGDME= G> 9 KH@=J= OAL@ 9 <A9E=L=J G> ;=FLAE=L=JK

1@=<A9E=L=J G> L@=:9K= G> 9 JA?@L ;AJ;MD9J ;GF= E=9KMJ=K AF;@=K
@=A?@L AK>==L L@=F ;9D;MD9L= ALK NGDME=

$AN=F L@9L L@= @=A?@L G> 9 JA?@L ;AJ;MD9J ;QDAF<=J AK =IM9D LG L@
:9K= <=JAN= 9 >GJEMD9 >GJ L@= KMJ>9;= 9J=9 AF L=JEK G> L@= J9<AMK (

$AN=F L@9L L@= 9J=9 G> L@= :9K= G> 9 JA?@L :AJ;:MDIKMDAE<=] AK
AF:@=K >AF<L@= NGDME=A>L@= @=A?@L AK >GGL

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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'GK= 09K 9:D= LG <JAN= >JGE 1M;KGF LG -@G=FAP AF @GMJK 9L 9F 9N=J
EH@ %GO >9J AK -@G=FAP >JGE 1M;KGF

&> 9 :MDD=L LJ9AF ;9F 9N=J9?= EH@ L@=F @GO >9J ;9FA>9IBN=D AF
@GMJ

*9J?9J=L LIIN=D=<>GI@GMJ 9L 9F 9N=J97?= KH==< G> EAD=K H=J @GMJ
>9J <A< K@= LJ9N=D

1@= LJAH >JGE #D97KL9>> 6 LG L@= $J9F< 9FQGF FILAGFOGHONIBK GGC

9L 9F 9N=J9?= KH==< G> EH@ %GO >9J AK L@= $J9F< 9FQGF FOLAGF9D
>JGE #D9?KL9>>

9D;MD9L= L@= KAEHD= AFL=J=KL =9JF=< GF 9 Q=9J AFN=KLE=FL G> S
9FFM9D AFL=J=KL J9L= G>

9D;MDI9L= L@= KAEHD= AFL=J=KL =9JF=< GF 9 Q=9J AFN=KLE=FL G> 9
9FFM9D AFL=J=KL J9L= G>

4@9L AK L@= KAEHD= AFL=J=KL =9JF=<GF 9 Q=9J AFN=KLE=FL G> oL
9FFM9D AFL=J=KL J9L= G>

4@9L AK L@= KAEHD= AFL=J=KL =9JF=< GF 9 Q=9J AFN=KLE=FL G> oL
9FFM9D AFL=J=KL J9L= G>

1@= LAEAF K=;GF<K 9F G:B=;L AK AF >J==>9DD AK ?AN=F :{d L@?ET>GJEMD‘
O0@=J%=J=HJ=K=FLK L@= <AKL9F;= AF >==L L@= G:B=;L @9K >9DD=F %GO L
L9C=9F G:B=,LLG >9DD >==L $AN=L@==P9;L 9FKO=J 9F< L@= 9HHJGPA
9FKO=J LG L@= F=9J=KL @MF<J=<L@

(

1@=;MIJ=FE=9KMJ=< AF 9EH=J=K AK ?AN=F :Q L@:*>G$5§ D@=J=

AK L@= HGO=J MK97?= E=9KMJ=< AF O K@FJI=KAKLIF;= E=9KMJ=< AF
G@EK &>9 DA?@L :MD: MK=K O9LLK G>HGO=J 9F< @9K G@EK G> J=K
L@=F @GO E9FQ 9EH=J=K G> ;MJJ=FL 9J= J=IMAJ=<

PART D: DISCUSSION BOARD

#AF< 9F< HGKL 9 MK=>MD E9L@=E9LA;9D EG<=D !=EGFKLJI9L= ALK MK= O/
NODM=K

/=K=9J;@ 9F< <AK;MKK L@= @AKLGJQ G> L@= N9JA9:D= 4@9L ;9F O= MK=
G>D=LL=JK

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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#AF< 9F< HGKL 9 DAFC LG 9 MK=>MD J=KGMJ;= <=K;JA:AF? L@= $J==C 9DH

$AN=F L@= 9D?=:J9A; =PHJ=KKAGF Y1 =PHD9AF O@Q O= <G FGL
KM:LJ9:.L 9F< >AJKL

IG O= F==< 9 K=H9J9L= <AKLJA:MLAN= HIGH=JLQ >GJ EGJ= L@9F LOG L=JE
=PoEHD-B C D E BC BEPHD9AF

%GO ;9F O=;@=;C LG K== A> O= @9N= KAEHDA>A=< 9F =PHJ=KKAGF ;GJJ=

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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ANSWERS

G=>>A:A=FLKL 1 N9JA9:D=HAJLK Y
G=>>A:A=FLK 1 N9JA9:D=HILKY YZ Z

G=>>A:A=FAK 1 NN9JA9:D=HILK ZYZ YZ

Y1l

1Y Y1

Z Z1

B1 B

B1 C

B1 BC C

1Y YZ1Z

Y

Z1

Y1Y
— B —
— 7Z Z1—

BC 1BC

1YZ YZ1 YZ
N O1 NO1 NO

YO1 Y°
1Y1
Y1 Y1
BC1

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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Y1 Y
BC1 BC
Z1 7
YO1 Y°

o (

9
\W
w
>==L KIM9J= >==L
\ KIM9J=;=FLAE=L=JK  \;M:A;;=FLAE=L=JK

> ;M:A; ;=FLAE=L=JK

4" >S

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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EAD=K

EAD=K

o (

FKO=J E9Q N9JQ

R K=;GF<K

FKO=J E9Q N9JQ
FKO=J E9Q N9JQ

D?=:J9A; "PHJ=KKAGFK 9F< #GJEMD9K
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1.5 Rules of Expone

YWY WO g

nts and Scientific Notation

LEARNING OBJECTIVES

/I=NA=0O L@= JMD=K G> =PHGF=FLK
I=NA=0O L@= <=>AFALAGF G> F=?9LAN= =PHGF=FLK 9F< R=JG 9K 9F =PH(
4GJC OAL@ FME:=JK MKAF? K;A=FLA>A; FGLOLAGF

Review of the Rules of Exponents

&F L@AK K=;LAGF O=J=NA=0 L@= JMD=K G> =PHGF=FLK /=;9DD L@9L A>9 >9
EMDLAHD= LAE=K L@=F L@= HJG<M;L ;9F := OJALL=F AF =PHamELAID >GJE
HGKALAN= AFL=?=] =P&I&F<&PL=K L@= FME:=J G> LAE=K Q@K-J8K=9L=< 9K
9>9;LGJ

GFKA<=J L@= HIG<WYLIBx Y

"PHIF<AF? L@= =PHJ=KKAGF MKAF? L@= <=>AFALAGF HJG<M;=K EMDLAHD= >
O@A;@ AK IMAL= ;ME:=JKGE= HOJLA;MDRAB@AR=F+GJ L@AK J=9KGF O= @9N
MK=>MD JMD=K LG @=DH MK KAEHDA>Q =PHJ=KKAGFK OAL@ =PHGF=FLK &F
L@9L O= ;GMD< G:L9AF L@= K9E= J=KMDL :Q 9<<AF? L@= =PHGF=FLK

YUY Y Y 1PEVDBMGSFYRORAT

&F ?=F=J9D L@AK <=K;JApradud@rule for exponents &F GL@=J OGJ<K O@=F
EMDLAHDQAF? LOG =PHJ=KKAGFK OAL@ L@= K9E=:9K= O= 9<< L@= =PHGF=F

HIG<MiL G> LOG =PHJ=KKAGFK@AK LG J9AKAF? 9 >9;LGJ AFNGDNAF? 9F =PHGF=FL LG ¥HGO=J KM;@ 9K

OAL@ L@=K9E=:9K=:9F :=
KAEHDA>A=<:Q 9<<AF? L@7
=PHGF=FLK
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%=J= 0= @IN= >9;LGIK @QA;@ AK =IMAN9ID=FL LG EMDLAHDQAF? L@= =PHC

Y Y Y 1PXFSSWNEGSFYQPCFOT

1@AK <=K;JA:=Kplo@er rule for exponents +GO O= ;GFKA<=J J9AKAF? ?JGMH=<
HIG<M;LK LG 9 HGO=J #GJ =P9EHD=

Y Z YZ "YZ "YZ "YZ
Y'Y Y'Y "Z27Z7Z"Z  $SPNNVBWFCEFRSZ
Y 4
Y Z

>L=J =PHI9F<AF? O=9J= D=>L OAL@ >GMJ >9;LGJK Gt L QI-a-NIGANI;L
=IMAN9D=FL LG J9AKAF? =9;@ G> L@= GJA?AF9ID ?JGMH=<>9;LGIK LG L@= >C
9HHDQAF? L@= HGO=J JMD=

Y Z Y <Z YZ

&F ?=F=J9D L@AK <=K;JA:=KL@= MK=G> L@=HGO=J JMD=>GJ 9 HIG<M;L 9K
HGO=J JMD= >GJ =PHGF=FLK &F KMEE9JQ L@= JMD=K G>=PHGF=FLK KLJ=9E
HJG;=KK G> OGJCAF? OAL@ 9D?=:J9A; =PHJ=KKAGFK 9F< OADD := MK=< =PL=F

O
Y YNO9 HGOo=J EGN=L@JGM?@ GMJ KLM<Q G> 9D?=:J9 $AN=F 9FQ HBRAKAIGNI="=IK

J9AK=< LG 9 HGO=J ;9F := A e _
KAEHDA>A=< :Q EMDLAHDQ F?YLé): 0= @9N=
=PHGF=FLK

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Product rule for exponents: | YN Y0 W O

Quotient rule for exponents:

<<

YNlO

Power rule for exponents: WO WO

O
Power rule for a product YZ Yo

Power rule for a quotient

NI<
RS

1@=K=JMD=K 9DDGO MK LG =>>A;A=FLDQ H=J>GJE GH=J9LAGFK OAL@ =PHG

0
YZ YOZCA> 9 HIG<M:L

AK J9AK=< LG 9 HGO=J L@=F 9HHDQ
L@9L HGO=J LG =9;@ >9;LGJ AF

L@= HIG<M:;L
o
Y YO _
= — A>9IMGLA=FL AK

J9AK=< LG 9 HGO=J L@=F 9HHDQ
L@9L HGO=J LG L@= FME=J9LGJ
IF< L@= <=FGEAFILGJ

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 1
OAEHDA>S—
OGDMLAGF
1 PEVDLBNVE
! 2 VPUFOLB/VF
FKO=J

&F L@=HJ=NAGMK =P9EHD= FGLA;=L@9L O= <A< FGL EMDLAHDQ L@= :9K=
4@=F 9HHDQAF? L@= HIG<M;L JMD= 9<< L@= =PHGF=FLK 9F< D=9N= L@= :9K:

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 2
OAEHDA>Y Y Y

OGDMLAGF

/=;9DD L@9L L@= NOOAKDEKKME=< LG @9N= 9F =PHGF=FY. GGF=

FKO=J Y

1@=:9K=;GMD< AF >9;L := 9FQ 9D?=:J9A; =PHJ=KKAGF

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 3
OAEHDA>Y Z Y Z
OGDMLAGF

1J=9L L@==PHJ=KKKGF 9K L@= :9K=

Y Z2 Y Z Y

FKO=J Y Z

1@=;GEEMLI9LAN= HIGH=JLQ G> EMDLAHDA;9LAGF 9DDGOK MK LG MK= L@=I
=PHGF=FLK LG KAEHDA>Q >9;LGJK G> 9F 9D?=:J9A,; =PHJ=KKAGF

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 4
OAEHDASRY 2~ Y Z

OGDMLAGF

*MDLAHDQ L@= ;G=>>A;A=FLK 9F< 9<< L@= =PHGF=FLK G> N9JA9:D= >9;LGJK
KOE= :9K=

1Yyz” YZ 17" "Y'Y "Z7"Z $PNNVBWEFSZ
1 Y “Z 1 PXFSSWA GPSHYCPCHOT

FKO=J 1 Y Z

IANAKAGF AFNGDN=K L@= IMGLA=FL JMD= >GJ =PHGF=FLK

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 5

YZ Y1Z
OAEHDA>O—————

YZYLZ

OGDMLAGF

YZ Y1Z
. Yl ..Z]_ "Y1 7 1
YZY1Z

FKO=J YZ Y1Z

1@=HGO=J JMD=>GJ 9 IMGLA=FL 9DDGOK MK LG 9HHDQ L@9L =PHGF=FL LG |
9F< <=FGEAFILGJ 1@AK JMD=J=IMAJ=K L@9L L@= <=FGEAF9LGJ AK FGFR=JC
E9C= L@AK 9KKMEHLAGF >GJ L@= J=E9AF<=J G> L@= K=;LAGF

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 6

0AEHDA>(31TBC

OGDMLAGF

#AJKL 9HHDQ L@= HGO=J JMD= >GJ 9 IMGLA=FL 9F< L@=F L@= HGO=J JMD=

1 PXFSS/WEGPSBRVPLFOU
( D) D
1
1PXFSS/WGPSBEPEVIU
D
1 BC
D
_ BC
FKO=J 1T

2KAF? L@= IMGLA=FL JMD=>GJ =PHGF=FLK O=;9F <=>AF= O@9L AL E=9FK LG
9F =PHGF=FL GFKA<=JL@=>GDDGOAF? ;9D;MD9LAGF

10=FLQ >AN= <ANA<=< :Q LO=FLQ >AN= AK ;D=9JDQ =IM9D LG GF= 9F< O@=F L
JMD= >GJ =PHGF=FLK AK 9HHDA=< O= K== L@9L 9 R=JG =PHGF=FL J=KMDLK ¢
9FQ FGFR=JG J=9D FMESEX AFL=?2J

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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VO
— Yo v
YO
1@AK D=9<K MK LG L@= <=z&Fd\hs @i &ponent
&L AK AEHGJIL9FL LG FGL=AK®H<=L=JEAFIL= &> L@=:9K= AK F=?9LAN= L@=F

J=KMDL AK KLADD HGKALAN= GF= &F GL@=J OGJ<K 9FQ FGFR=JG :9K= J9AK=
HGO=J AK <=>AF=< LG := =IM9D LG GF= &F L@=>GDDGOAF? =P9EHD=K 9KKME

9J= FGFR=JG
Y 9FQ FGFR=JG :9K=
J9AK=< LG L@= HGO=J AK 4=>AF=<
LG :=

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF



@9HL=J D?=:J9 #MF<9E=FL9DK

Example 7

OAEHDA>Q

OGDMLAGF

9 FQFGFR=JG IMIFLALQ J9AK=< LG L@= R=JG HGO=J AK =IM9D LG

1Y

&F L@==P9EHD=Y L@=:9K=AQ\KGL &

+GLAF? L@9L  O=;9F OJAL=

&F ?=F=J9D ?AN=F 9FQ FGFR=JG J=90IVMEAEN="7&J

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Y10 viOyna

_ X
v Y

1@AK D=9<K MK LG L@= <=>ndgativeséx@onents

YO — vA

F =PHJ=KKAGF AK ;GEHD=L=DQ KAEHDA>A=< A> AL <G=K FGL ;GFLIAF 9FQ F=
=PHGF=FLK

Y'O  — ?AN=F 9FQ AFL=p=J
& O@=J8AK FGFR=JG

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 8
OAEHDA>Q Y Z1

OGDMLAGF

/I=0JAL= L@= =FLAJ= IMOFLALQ AF L@= <=FGEAFILGJ OAL@ 9F =PHGF=FL G>
KAEHDA>Q >MIL@=J

1YZ _—
1YZ

Y Z

FKO=J v

OGE=LAE=K F=?9LAN= =PHGF=FLK 9HH=9J AF L@= <=FGEAF9LGJ

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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10 N
In o ?AN=FOFQ

AFL=?=9K9F<& O@=J=
YN 9oF< ZAN

Example 9
OAEHDA%
0GDMLAGF
\a v z Z
2 — Y Y
Z
FKO=J é

1@= HJ=NAGMK =P9EHD= KM??=KLK 9 fli@idnti ®itGrnegative
exponents  $AN=F 9FQ AFL=%9R<&O0@=JY" O9F<Z”" L@=F

e = _.z

ZLN

z
- Yo

1@AK D=9<K MK LG L@= HIGH=JLQ

YlO

<| ™

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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&F GL@=J OGJ<K F=?9LAN= =PHGF=FLK AF L@= FME=J9LGJ ;9F := OJALL=F 9K
=PHGF=FLK AF L@= <=FGEAF9LGJ 9F< F=?9LAN= =PHGF=FLK AF L@= <=FGEAF
OJALL=F 9K HGKALAN= =PHGF=FLK AF L@= FME=J9LGJ

Example 10

1
0AEHDA>1Q[Y1—Z

OGDMLAGF

19C=;9J= OAL@ L@=;G=>>A;A=FL a J=;G?FAR=L@9L L@AK AK L@= :9K= 9F<
=PHGF=FL AK 9;LM9DDQ HGKALAN= GF= %=F;= L@= JMD=K G> F=?9LAN=
=PHGF=FLK <G FGL 9HHDQ LG L@AK ;G=>>A;A=FL D=9N= AL AF L@= FME=J9

1YYz 1 Yz
[* [*

12

FKO=J <

&F KMEE9JQ ?AN=F AFL%BEHRQO@=JY Z" O= @9N=

Zero exponent | Y

Negative exponent YO

<

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Quotients with negative exponents | =y <o

#MIL@=JEGJ= 9DD G> L@= JMD=K G> =PHGF=FLK <=>AF=< KG >9J =PL=F< LG
=PHGF=FLK 4= OADD =PH9F< L@= K;GH= G> L@=K= HIGH=JLA=K LG AF;DM<=¢
=PHGF=FLK D9L=J AF L@= ;GMJK=

. vz 1
Try this! 0AEHDA>Q[—

—1_YI
FKO=J =

:DA;C LG K== NA<=G

Scientific Notation

/=9D FME:=JK =PHJ=KK=< M#&ARtfic notation @9N=L@=>GJE

Bm ©
O@=J&AK 9F AFL=?=J 9F< B 1@AK >GJE AK H9JLA;MD9JDQ MK=>MD O@=
FME:=JK 9J= N=JQ D9J?= GJ N=JQ KE9DD #GJ =P9EHD=

N m N 0 GFNH UZBS
N m ! N 3BENTPGBI ZEFHOBWPN

&L AK :ME:=JKGE= LG OJAL= 9DD L@= R=JGK AF :GL@ G> L@=K=:9K=K 0:A=FL,
9F 9DL=JF9LAN= :GEH9;L J=HJ=K=FL9LAGF G> L@=K= FI\/IE:ZJIQA'K@A;QB?UGJ
L@= HGO=J G> L=F LG EMDLAHDQ L@= ;G=>>A;A=FL :Q LG ;GFN=JL :9;C LG <=/

/=9D FME:=JK =PHJ=KK=< L@=

>GJEBM Co@=J&AK 9F

AFL=2=]9F< " B

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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1@AK AK =IMAN9D=FL LG EGNAF? L@= <=;AE9D AF L@= ;G=>>A;A=FL >A>L==F |
JA?@L

F=?9LAN= =PHGF=FL AF<A;9L=K L@9L L@= FME:=J AK N=JQ KE9DD

1@AK AK =IMAN9D=FL LG EGNAF? L@= <=;AE9D AF L@= ;G=>>A;A=FL =D=N=F |-

GFN=JLAF? 9 <=;AE9D FME:=J LG K;A=FLA>A; FGLILAGF AFNGDN=K EGNAF? L(
O=DD GFKA<=J9DD G> L@= =IMAN9D=FL >GIBAXL@E>>9;LGIK G> L@9L >GDDG

m 1

1
1
1

m
m
m
m 1

4@AD=9DD G> L@=K= 9J= =IM3D 1 AK L@= GFDQ >GJE =PHJ=KK=< AF ;GJJ=;L
K;A=FLA>A; FGLILAGF 1@AK AK :=,9MK=L@=;G=>>A;A=FL AK:=LO==F 9F<
J=IMAJ=< :Q L@= <=>AFALAGF +GLA;=L@9L O=;9F ;mFN]:JB;C LG <=,AE9D
>GJE 9K 9 ,;@=;C :Q EGNAF? L@= <=;AE9D L@J==HD9;=K LG L@= D=>L

% Y10 @= IMGLA=FL &>

LOG =PHJ=KKAGFK OAL@ L@= K9E=
:9K=;9F := KAEHDA>A=<:Q
KM:LJO;LAF? L@= =PHGF=FL

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 11

4JAL= MKAF? K;A=FLA>A; FGLILAGF

OGDMLAGF

%=J= O= ;GMFL LO=DN= <=;AE9D HD9;=K LG L@= D=>L G> L@= <=;AE9D HGAF

L@= FME:=J
m
FKO=J m
Example 12
4JAL= MKAF? K;A=FLA>A; FGLILAGF
OGDMLAGF

%=J= O= ;GMFL KAP <=;AE9D HD9;=K LG L@= JA?@L LG G:L9AF

FKO=J m

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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>L=F O= OADD F==< LG H=J>GJE GH=JILAGFK O@=F MKAF? FME:=JK AF K;A=F
FGLILAGF DD L@= JMD=K G> =PHGF=FLK <=N=DGH=< KG >9J 9DKG 9HHDQ LC
K:A=FLA>A; FGLOLAGF

Example 13

*MDLAHDQ m 1! m

OGDMLAGF

2K= L@=>9;L L@9L EMDLAHDA;9LAGF AK ;GEEMLILAN= 9F< 9HHDQ L@= HJC
=PHGF=FLK

3 3 3 3
3

FKO=J m

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 14

IANA<= m (0]

OGDMLAGF

FKO=J m

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 15

1@= KH==< G> DA?@L AK 9HHJGPARIL-PAD=K H=J @GMJ "PHJ=KK L@AK
KH==< AF EAD=K H=J K=;GF<

OGDMLAGF

MFAL 9F9DQKAK AF<A;9L=K L@9L O= EMKL <ANA<=L@= FME:=J :Q

m NIMFT JPUSE ! NIOVRFT
UPVS NaoVUFT TFDPOET

m NJIMFT
TFDPOET

m NJIJMFABVS

R m PVEEHE P X P THAGEBOLEHUT

FKO=J 1@= KH==< G> DA?@L AK 9HHJGPAESLHAD=K H=J K=;GF<

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Example 16

1@=O0MF EGN=K 9JGMF< L@=;=FL=J G> L@= ?9D9PQ AF 9 F=9JDQ ;AJ;MD9J C
<AKL9F;=>JGE L@= ;=FL=J G> GMJ ?9D9PQ LG L@= OMF AK 9HHJGPAESL=DQ
Q=9JK 4@9L AK L@=;AJ;ME>=J=F;=G>L@= GJ:AL G> L@=0MF 9JGMF< L@="
E=L=JK

OGDMLAGF

,F= DA?@L Q=9J E=9KMJ=Km E=L=JK 1@=J=>GJ= EMDLAHDQ L@AK :Q

GJ m LG>AF<L@=D=F?L@ G> DA?@L Q=9JK AF E=L=JK
m m m
R m
m
m

1@= J9<AMB> L@AK N=JQ D9J?=;AJ;D= AK OHHIGPAREIL=BOL=JK 2K=
L@=>GJEMP9 > %G ;9D;MDI9L=L@=;AJ;ME>=J=F;= G>L@= GJ:AL

FKO=J 1@=;AJ;ME>=J=F;= G> L@= OMF K GJ:AL AK 9HHJGRAESL=DQ
E=L=JK

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Try this! IANA<= m ! o m

FKO=J m

:DA;C LG K== NA<=G

KEY TAKEAWAYS

X 4@=F EMDLAHDQAF? LOG IMOFLALA=K OAL@ L@= K9E=:9K= 9<< =PHGF

VAIRSVERRRVR

X 4@=F <ANA<AF? LOG IM9FLALA=K OAL@ L@= K9E=:9K= KM:LJ9;L =PHGF
YW YNlO
0

X 4@=F JOAKAF? HGO=JK LG HGO=JK EMDLAHDOYNPRGFYR
X 4@=F 9 2JGMH=< IMOFLALQ AFNGDNAF? EMDLAHDA:9LAGF 9F< <ANAKA(
LG 9 HGO=J 9HHDQ L@9L HGO=J LG 9DD G> L@= >9:LGIK AF L@= FME=.

(@)
(@)
L@= <=FGEAFILCW YOZDE< ‘}( lzg

X FQ FGFR=JG IMOFLALQ J9AK=< LG L@= HGO=J AK <=>AF=< LG :==IM9D
Y

X "PHJ=KKAGFK OAL@ F=?9LAN==PHGF=FLK AF L@= FME=J9LGJ ;9F := J=(
9K =PHJ=KKAGFK OAL@ HGKALAN= =PHGF=FLK AF L@= <=FGEAF9LGJ
YlO .

YO

X "PHIJ=KKAGFK OAL@ F=?9LAN==PHGF=FLK AF L@= <=FGEAF9LGJ ;9F :=
J=0JALL=F 9K =PHJ=KKAGFK OAL@ HGKALAN= =PHGF=FLK AF L@= FME:
v W

X 19C=;9J= LG <AKLAF?MAK@ F=?9LAN=;G=>>A;A=FLK >JGE F=?9LAN= =P

X 0;A=FLA>A; FGLILAGF AK H9JLA;MD9JDQ MK=>MD O@=F OGJCAF? OALE
L@9L 9J= N=JQ D9J?= GJ N=JQ KE9DD

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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PART A: RULES OF EXPONENTS

TOPIC EXERCISES

Simplify. (Assume all variables represent nonzero numbers.)

Z "Z
B "B
B
C"C
YOoryo
YO
W..YO
YO
Y
y4
Y Z
Y Z
Y Z ]
YZ [

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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1Y7
1 YZ[
Y
YZ [
vy oy

7 w7 7

Y Y
Z1 Z1

B C B C

Y1 Z Y1 Z
YZ Yz

1 YZ" Y

1YZ " vz

Y4 1YZ]
YozO" v 7

YO+ yOz

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF

Y Z ]

Y Z ]

Y Z [
Y 4
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BC B1 C
BC B1 C
NON O
N ON O
1YZ]
1 YZ ]
1 BC
( D)
1 BC
( D)
1 Y
( [ )
1VYZ
([ )
(@]
YZ
( [)
(@]
Y Z
( [)
1Y
Y Z
1Y
Y Z
1 BCD
1 BCD

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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1Y
1 v?
g v
S

Yz
1\t A
Ytz [
1Yt 2

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF

Y Z ]

1YZ]
Z [

( Z)

Y Z [
( YZ)
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YZ |

( YZ[)
1B CD
( BCD )

1 BCD
( B CD)

The value in dollars of a new mobile phone can be estimated by using

the formula 7 u 1
purchase.

, Where t is the number of years after

%GO EM;@ O9K L@= H@GF= 0GJL@ F=0

%GO EM;@ OADD L@=H@GF=:=0GJL@ AF Q=9J

%GO EM;@ OADD L@=H@GF=:=0GJL@ AF Q=9JK

%GO EM;@ OADD L@=H@GF=:=0GJL@ AF Q=9JK

%GO EM;@ OADD L@=H@GF=:=0GJL@ AF Q=9JK

11GI<AF? LG L@=>GJEMD9 OADD L@=H@GF==N=J := OGJL@D=KK "PHD:!

1@= @=A?@L G> 9 H9JLA;MD9J JA?@L ;AJ;MD9J ;GF= AK =IM9D LG L@= KIN
J9<AMK G> L@= BK= S #AF< 9 >GJEMD9 >GJ L@= NGDME= AF L=JEK G>

KH@=J= @9K 9 J9BMK Y #AF<L@= NGDME= AF LEJEK G>

PART B: SCIENTIFIC NOTATION

Convert to a decimal number.

m

Rewrite using scientific notation.

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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Perform the operations.

m m
m 1 m
m m
m m 1
m
ml
ml
ml
ml
m
m
ml
m
m
0
0

1@= HGHMDI9LAGF <=FKALQ G>"9JL@ J=>=JK LG L@= FME:=J G> H=GHD=
G> D9F< 9J=9 &> L@= LGL9D D9F< 9J=9 GF "9J0® AKKIM9J= EAD=K 9F<

L@= HGHMDOLAGF AF  O9K =KLAE9L=<L@®1= H=GHD= L@=F
;9D;MD9L= L@= HGHMDY9LAGF <=FKALQ G>"9JL@ 9L L@9L LAE=

&F L@=HGHMDI9LAGF G> +=0 5GJC ALQ O9K =KLAE9L=<LG := EADD.
H=GHD= 1@=LGL9D D9F< 9J=9 AK KIM9J= EAD=K 9D;MD9L=L@= HGHM
<=FKALQ G>+=05GJC ALQ

IMD=K G> "PHGF=FLK 9F< 0;A=FLA>A; +GLOLAGF
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1@=E9KK G>"9JL@ AK M CADG?J9EK 9F< L@= E9KK G> L@=*GGF AK

m CADG?J9EK Q O@9L >9;LGJ AK L@= E9KK G>"9JL@ ?J=9L=J
E9KK G> L@=*GGF

1@=E9KK G> L@= OMF AN CADG?J9EK 9F< L@= E9KK G>"9JL@ AK

m CADG?J9EK Q O@9L >9;LGJ AK L@= E9KK G> L@= OMF ?J=9L
L@=E9KK G>"9JL@ "PHJ=KK QGMJ 9FKO=J AF K;A=FLA>A; FGLILAGF

1@=J9<AMK G> L@= OMF AKIN EAD=K 9F< L@= 9N=J9?= <AKL9F;= >JGE

"9JL@ LG L@=*GGF AK m EAD=K Q O@9L >9;LGJ AK L@= J9<AMK G>
OMF D9J?=J L@9F L@= 9N=J9?= <AKL9F;=>JGE "9JL@ LG L@= *GGF

,F= DA?@L Q=9J m E=L=JK AKL@= <AKL9F;=L@9L DA?@L LION=C
N9;MME AF GF=Q=9J &> L@= <AKL9F;=>JGE GMJ OMF LG L@= F=9J=KL KL!

=FLOMJA AK =KLAE9L=<LG:= M E=L=JK L@=F ;9D;MD9L=L@=
FME:=J G> Q=9JK AL OGMD< L9C= DA?@L LG LION=D L@9L <AKL9F;=

&L AK =KLAEOL=< L@9L L@=J=9J=9:GML EADDAGF 9FLK H=J H=JKGF GF I
L@= OGJD< HGHMDYOLAGF O9K =KLAE9L=<LG := :ADDAGF H=GHD= AF
=KLAE9L= L@= OGJD< 9FL HGHMD9LAGF 9L L@9L LAE=

1@=J9<AMK G> L@= =9JL@NAK E=L=JK 9F< L@= J9<AMK G> L@= KMF AK
m E=L=JK QO@9L >9;LGJ AK L@= J9<AMK G> L@= OMF D9J?=J L
J9<AMK G> L@="9JL@

?A?9:QL=AKM ‘QL=K 9F< 9 E=?9:QL= AR ‘QL=K &> L@=9N=J97?=

KGF? AF L@=*- >GJEIL ;GFKME=K 9:GML E=79:QL=K G> KLGJ9?= L@=F (
E9FQ KGF?K OADD >AL GF 9 7?A?9:QL=E=EGJQ ;9J<

49L=J O=A?@K 9HHIGPAESL=DQ ?J9EK H=J EGD= &> GF=EGD= AK 9:GML
m EGD=;MD=K L@=F 9HHJGPAEI9L=L@= O=A?@L G> =9;@ EGD=;MI

PART C: DISCUSSION BOARD

0
2K= FME:=JK LG K@GOo L®oLZ ~ N YO Z°
4@Q AK AF<=L=JEAF9L=

"PHDYAF LG 9 :=?AFFAF? 9D?=:J9 KLM<=FL' 0@®
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:GML H=GHD= H=J KIM9J= EAD=

m 9FLK
HHJGPAEIL=DQ KGF?K
FKO=J E9Q N9JQ
FKO=J E9Q N9JQ
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1.6 Polynomials and Their Operations

F 9D?=:J9A; =PHJ=KKAGF
‘GFKAKLAF? G> L=JEK OAL@
FME:=J ;G=>>AA=FLK 9F<
N9JA9:D=K OAL@ O@GD= F\
=PHGF=FLK

1@= =PHGF=FL G> L@= N9JA
L@=J= AK EGJ= L@9F GF= N
AF L@= L=JE L@= <=?J== G
L=JE AK L@= KME L@=AJ
=PHGF=FLK

*% *
J=9D
Y
NE:=J
\9:D= &>
DJA9:D=
el B

LEARNING OBJECTIVES

&<=FLA>Q 9 HGDQFGEA9D 9F< <=L=JEAF= ALK <=?J==
<< 9F< KM:LJ9;L HGDQFGEA9DK
*MDLAHDQ 9F< <ANA<= HGDQFGEA9DK

Definitions

polynomial AK 9 KH=;A9D 9D?=:J9A; =PHJ=KKAGF OAL@ L=JEK L@9L ;GFKAK
FME:=J ;G=>>A;A=FLK 9F< N9JA9:D=>9;LGJK OAL@ O@GD= FME:=J =PHGF=FLK
=P9EHD=K G> HGDQFGEA9DK >GDDGO

Y| YZ -Y Y 1-Y YZ1 YZ

l@=egree of aterm AF 9 HGDQFGEA9D AK <=>AF=< LG := L@==PHGF=FL G> L
N9JA9:D= GJA> L@=J=AK EGJ=L@9F GF=N9JA9:.D= AF L@=L=JE L@=<=?J==
L@=AJ =PHGF=FLK /=;9D® L@9I9FQ ;GFKL9FL L=JE ;9F := OJALL=F 9K 9 HIG<M;
G>Y 9F< ALK=D> %=F;= L@= <=?J== G> 9 ;GFKLIFL L=JE AK
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*% *

BC

KAF:= Y

Y| KAF= Y Y

1l@=egree of a polynomial AKL@=D9J?=KL <=?J==G>9DD G> ALK L=JEK

'$1&'%" $ *
Y1Y Y1
YZ1 YZ =:0MK= YZ @9K <=?J=5
-Y - =9MK=—Y -Y

G,>>A—||_%JLA;MD9J AFL=J=pd/@iemials with one variable O0@=J==9;@ L=JE AK G>
L@= >GJE;YO %=J=BHAK 9FQ J=9D FME:=J®FK 9FQ O@GD= FME:=J OM;@
L_I-\|](€DQFGEA9DK @9N=L@= KL9F<9J< >GJE

1@= D9J?=KL <=?J== G> 9DD
L=JEK

HGDQFGEA9D O@=J==9;@
@K L@=>EpCo@=15
AK 9FQ J=9D FME:=J&FK 9FQ
O@GD=FME:=J

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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BY B Y E BY B

1QHA;9DDQ O= 9JJ9F?= L=JEK G> HGDQFGEA9DK AF <=K;=F<AF? GJ<=J :9K=< (
<=2J== G> =9;@ L=JE le@ting coefficient AK L@=;G=>>A;A=FL G>L@= N9JA9:D
OAL@ L@= @A?@=KL HGO=J ARy @AK ;9K=

Example 1

AJAL= AF KLOF<9J<>GXL Y Y 1Y

OGDMLAGF

O0AF;= L=JEK 9J= <=>AF=< LG := K=H9J9L=< :Q 9<<ALAGF O= OJAL=L@=>GDD

Y1 Y Y 1Y

&F L@AK >GJE O=;9F K== L@9L L@= KM:LJ9;LAGF AF L@= GJA?AF9D ;GJJ=KI
F=?9LAN= ;G=>>A;A=FLK =;9MK=9<<ALAGF AK ;GEEML9LAN= O=:;9F OJAL=L
AF <=K;=F<AF? GJ<=J :9K=< GF L@= <=?J== 9K >GDDGOK

1Y Y 1Y Y
1Y Y1Y Y

FKO=J 1 Y Y1Y Y

=" : = = = =<=?]==
1@= :G=>>AA=FL G> L@=L ;&= 'DIKKA>Q HGDQFGEAIDK :Q L@= FME:=J G> L=JEK 9F< L@= <=?J
OAL@ L@=D9J?=KL <=?J==

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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O(* ++"& $++"" "8 *
Y Monomial GF=L=JE
Y 1 Binomial LOG L=JEK
1Y Y1 Trinomial L@J==L=JEK
Y1Y Y1 |Polynomial E9FQ L=JEK

4=;9F >MIL@=J ;DIKKA>Q HGDQFGEA9DK OAL@ GF=N9JA9:D=:Q L@=AJ <=7?J:

'$1&'%" $ %

Constant <=?J==

-GDQFGEA9D OAL@ GF=L=JE

i =2]==
-GDQFGEAID OAL@ LOG L=JEK Y Linear <=7?J

-GDQFGEA9D OAL@ L@J== l|=JEK

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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'$1&'%" $ %

Y Y1 Quadratic <=?J==

Y Y Y Cubic <=?J==

Y Y1Y #GMIL@ <=?J== HGDQIFGEA9D

&F L@AK L=PL O=;9DD 9FQ HGDQFGEAORB GK&A@-==?J== HGDQFGEA9D &F
GL@=J OGJ<K A>L@=<=?)J==AK O=;9DD L@=HGDQFGEA9D 9 >GMJIL@ <=?J
&> L@=<=?J==AK O=;9DD AL 9 >A>L@ <=?J==HGDQFGEA9D 9F< KG GF

HGDQFGEA9D OAL@ <=?J=

HGDQFGEA9D OAL@ <=?J=

HGDQFGEA9D OAL@ <=?J=

HGDQFGEA9D OAL@ <=?J=

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 2

OL9L= 0@=L@=J L@=>GDDGOAF? HGDQFGEA9D AK DAF=9J GJ IM9<J9LA,; 9F
D=9<AF? :G=>>A:A=FL Y1Y

OGDMLAGF

1@= @QA?@=KL HGO=J AK L@=J=>GJ= AL AK 9 IM9<J9LA; HGDQFGEA9D /=C
KL9F<9J< >GJE O= @9N=

1Y Y

%=J=1Y 1 Y 9F<L@MK L@=D=9<AF? ;G=>>A;A=FL AK a

FKO=J .M9<J9LA; D=9<AF? ;G=>>AA=FL a

Adding and Subtracting Polynomials

4= :=?AF :Q KAEHDA>QAF? 9D?=:J9A; =PHJ=KKAGFK L@® DGGC DAC=

1 B C %=J= L@=;G=>>A;A=FLK 9J=9;LM9DDQ AEHDA=< LG := 9F<a J=KH
IF< L@=J=>GJ= L@= <AKLJA:MLAN= HIGH=JLQ 9HHDA=K *MDLAHDQ =9;@ L=Jt
HOJ=FL@=K=K :Q L@=K=>9;LGJK 9K >GDDGOK

C B C B cCB C
1B C1 B C 1 B 1 Ci1B1C

2K=L@AK A<=9 9K 9 E=9FK LG =DAEAFI9L= H9J=FL@=K=K O@=F 9<<AF? 9F< KV
HGDQFGEA9DK

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 3

<< Y Y 1
OGDMLAGF

1@=HJGH=JLQB C B GDDGOK MK LG =DAEAF9L= L@= H9J=FL@=K=K
O@A;@ O=,9F L@=F ;GE:AF= DAC= L=JEK

FKO=J Y 1

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 4

<< YZ1 YZ YZ 1 YZ1

OGDMLAGF

[=E=E:=] L@9L L@= N9JA9:D=H9JLK @9N= LG :==P9;LDQ L@= K9E=:=>GJ= O
<< L@=;G=>>A;A=FLK

YZ1 YZ YZ1 YZ1
Y.Z2 1 XZ YZ 1 ¥Z1 .
I [ [ I [ [
YZ1 YZ

FKO=J YZ 1 YZ

4@=F KM:LJ9;LAF? HGDQFGEA9DK L@= H9J=FL@=K=K :=;GE= N=JQ AEHGJL9F

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 5

oM:LJ9L Y 1 Y Y
OGDMLAGF

1@=HJGH=J1QB C 1B1 GDDGOK MK LG J=EGN= L@= H9J=FL@=K=K 9>
KM:LJ9;LAF? =9;@ L=JE

Y1 Y Y Y1 Y1Y

FKO=J Y 1 Y

OM:LJ9;LAF? 9 IMOFLALQ AK =IMAN9D=FL LG EMDLAHDQAF? AL :Q a

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 6

oMmLyoL Y1 YZ Z 1 Y 1YZ Z

OGDMLAGF

IAKLJA:ML=L@=a J=EGN=L@=H9J=FL@=K=K 9F< L@=F ;GE:AF= DAC= L=JE
*MDLAHDQAF? L@= L=JEK G> 9 HGDQFGEA9D :Q a ;@9F?=K 9DD L@= KA?FK

Y1 YZ 21 Y Y1 Z
Y 1YZ1 Z

FKO=J Y 1YZ1 Z

Trythistom:LJ9L B1 BC C 1 B1 BC C

FKO=J B 1 C

;DAC LG K== NA<=G

Multiplying Polynomials

2K= L@= HIG<M;L JMD=>GJ =PHEF=F K YN © LG EMDLAHDQ 9 EGFGEA9D LAE
9 HGDQFGEA9D &F GL@=J OGJ<K O@=F EMDLAHDQAF? LOG =PHJ=KKAGFK C
:9K= 9<< L@= =PHGF=FLK 1G >AF< L@= HJG<M;L G> EGFGEA9DK EMDLAHDQ
:G=>>A;A=FLK 9F< 9<< L@= =PHGF=FLK G> N9JA9:D=>9;LGJK OAL@ L@= K9E=
=P9EHD=

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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YUY 'Y 'Y $PNNVBUIFQRGSZ
Y 1 PEVOLBMGSFYQPCRAT

1G EMDLAHDQ 9 HGDQFGEA9D :Q 9 EGFGEA9D 9HHDQ L@= <AKLJA:MLAN=HJ
KAEHDA>Q =9;@ L=JE

Example 7
*MDLAHDQZ Y Z 1YZ
OGDMLAGF

HHDQ L@= <AKLJA:MLAN= HIGH=JLQ 9F< L@=F KAEHDA>Q

Y2 YZ1 YZ"YZ YZ~
YZ1 YZ YZ

FKO=J Y Z 1 YZ YZ

1G KMEE9JAR= EMDLAHDQAF? 9 HGDQFGEA9D :Q 9 EGFGEA9D AFNGDN=K L@
HJGH=JLQ 9F< L@= HJG<M;L JMD= >GJ =PHGF=FLK *MDLAHDQ 9DD G> L@= L=
HGDQFGEA9D :Q L@= EGFGEA9D #GJ =9;@ L=JE EMDLAHDQ L@= ;G=>>A;A=FI
=PHGF=FLK G> N9JA9:D=K O@=J=L@= :9K=K 9J= L@= K9E=

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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&F L@=K9E=E9FF=J L@9L O= MK=< L@= <AKLJA:MLAN= HJGH=JLQ LG <AKLJA:
EGFGEA9D O= MK= AL LG <AKLJA:ML=9 :AFGEA9D

%=J= O= 9HHDQ L@= <AKLJA:MLAN= HIGH=JLQ EMDLAHD= LAE=K LG HIG<M;=
1@AK K9E= J=KMDL AK G:L9AF=< AF GF= KL=H A> O= 9HHDQ L@= <AKLJA:MLAR
9F< K=H9J9L=DQ 9K >GDDGOK

1@AK AK G>L=F ;9DD=< L@=#,&) E=L@G< *MDLAHDQ L@=>AJKL GML=J AFF=
L=JEK

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 8
*MDLAHDQY 1 Y1
OGDMLAGF

IAKLJA:MLE9F< a 9F< L@=F ;GE:AF= DAC= L=JEK

Y1 Y1 Y* Y1l Y 1 "Y1l 1
Y1 Y1Y
Y1 'Y

FKO=J Y 1 Y

GFKA<=J L@=>GDDGOAF? LOG ;9D;MD9LAGFK

B C B C B C B1C B1C B1lC
B BC B C B1BC1®B C
B BC BC C B1BC1BC C
B BC C B1 BC C

1@AK D=9<K MK LG LOG >GJEMD9K Ljg@fkctsqLke-trinomials

1@= LIJAFGEA9DK G:L9AF=<[Q
KIM9JAF? L@= :AFGEA9DK

B C B BC C
9F<

B1C B1 BC C

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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B C B B C
B1C B1 BC C

4= ;9F MK= L@=K=>GJEMD9K LG IMA;CDQ KIM9J= 9 :AFGEA9D

Example 9
*MDLAHDQY

OGDMLAGF

%=J=B YoF< C HHDQ L@=>GJEMD9

FKO=J Y Y

1@AK HJIG;=KK K@GMD< :=;GE= JGMLAF==FGM?@ LG := H=J>GJE=< E=FL9DDC
KH=;A9D HJG<M;L >GDDGOK

B C B1C B1BC B1C

B1BC BC1C
B1C

1@AK HIG<M;L AK dbifdderce of squares

1@= KH=;A9D HIG<M;L G:L9AF=<

:Q EMDLAHDQAF? ;GFBM?9L

:AFGEA9DK B C BIC B1C
B C BIC B1

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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1@=:AFGEA9K C9F< B1 C9J=;9DD=enjugate binomials 4@=F
EMDLAHDQAF? ;GFBM?9L=:AFGEA9DK L@= EA<<D= L=JEK 9J= GHHGKAL=K 9F:
R=JG L@=HJG<M;L AK ALK=D> 9 :AFGEA9D

Example 10
*MDLAHDQ YZ YZ1
OGDMLAGF
YZ YZ1 Y2 1 Y2 YZ1
YZ1
FKO=J Y Z 1

Try this! *MDLAHDY Z Y 1 Z

FKO=J Y 1 [Z

;DAC LG K== NA<=G

1@=:AFGEAIDB CoF<
Bl C

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 11
*MDLAHDQY1

OGDMLAGF

%=J= O= H=J>GJE GF=HJG<M;L 9L 9 LAE=

FKO=J Y 1 Y Y1

Dividing Polynomials

2K= L@= IMGLA=FL JMD= >GJ :P%FzﬁﬂkoLG <ANA<= 9 HGDQFGEA9D :Q 9
EGFGEA9D &F GL@=J OGJ<K O@=F <ANA<AF? LOG =PHJ=KKAGFK OAL@ L@=
KM:LJ9;L L@= =PHGF=FLK &F L@AK K=;LAGF O= OADD 9KKME= L@9L 9DD N9J,
<=FGEAF9LGJ 9J= FGFR=JG

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 12

YZ

IANA<= >

OGDMLAGF

IANA<= L@= ;G=>>A;A=FLK 9F< 9HHDQ L@= IMGLA=FL JMD= :Q KM:LJ9;LAF? L1
=PHGF=FLK G> L@= DAC=:9K=K

FKO=J Y Z

4@=F <ANA<AF? 9 HGDQFGEA9D :Q 9 EGFGEA9D O=E9Q LJ=9L L@= EGFGEA9I
;GEEGF <=FGEAF9LGJ 9F< :J=9C MH L@= >J9;LAGF MKAF? L@= >GDDGOAF? HJ

B C B C
D D D
HHDQAF? L@AK HIGH=JLQ OADD J=KMDL AF L=JEK L@9L ;9F := LJ=9L=< 9K IM(

EGFGEA9DK

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 13
!ANA<_1 Y Y1 'Y
OGDMLAGF

J=9C MH L@= >J9;LAGF :Q <ANA<AF? =9;@ L=JE AF L@= FME=J9LGJ :Q L@=E
AF L@= <=FGEAF9LGJ 9F< L@=F KAEHDA>Q =9;@ L=JE

1Y Y1 vy Y Yo, Y
Y Y Y Y
1- vyt — vyt 11—yt

1Y Y1Y
1Y Y1

FKO=J 1Y Y1

4= ;9F ;@=;C GMJ <ANAKAGF :Q EMDLAHDQAF? GMJ 9FKO=J L@= IMGLA=FL :Q
EGFGEA9D AF L@=<=FGEAFILGJ L@=<ANAKGJ LG K==A> 0= G:L9AF L@= GJ
FME=J9LGJ L@= <ANA<=F<

YNERCE 1Y Y1 'Y
EE 2 VRURQU S 1Y v1

GJ GJ

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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YWAEFE %WIPS 2 VAUFQUL Y Y1 Y Y 1Y

1@= K9E= L=;@FAIM= GMLDAF=< >GJ <ANA<AF? :Q+{98EGEGHAE5 ]
HGDQFGEA9DK OAL@ LOG GJ EGJ= L=JEK AF L@= <=FGEAFILGJ &F L@AK K=;
GMLDAF= 9 HJG;=KKp8lyberaial long division O@A;@ AK :9K=< GF L@= <ANAK
9D?GJAL@E >GJ J=9D FME:=JK #GJ L@= K9C= G> ;D9JALQ O= OADD 9KKME=L
=PHJ=KKAGFK AF L@= <=FGEAF9LGJ 9J= FGFR=JG

1@=HJG;=KK G> <ANA<AF? LOG
HGDQFGEA9DK MKAF? L@= <kANAKAGF
9D?GJAL@E

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 14
IANA<=—C1

OGDMLAGF

%=J=Y1 AKL@=<ANAKGJOF<Y 1 Y1 AKL@=<ANA<=F< 1G <=L=JEAF=
L@=>AJKL L=JE G> L@= IMGLA=FL <ANA<=L@= D=9<AF? L=JE G> L@= <ANA
D=9<AF? L=JE G> L@= <ANAKGJ

*MDLAHDQ L@= >AJKL L=JE G> L@= IMGLA=FL :Q L@= <ANAKGJ J=E=E:=JAF"
<AKLJA:ML= 9F< DAF= MH DAC= L=JEK OAL@ L@= <ANA<=F<

OM:LJ9;L L@= J=KMDLAF? IMOFLALQ >JGE L@= <ANA<=F< 19C=;9J= LG KM:LJ
L=JEK

JAF? <GOF L@= J=E9AFAF? L=JEK 9F< J=H=9L L@= HJG;=KK

+GLA;= L@9L L@= D=9<AF? L=JE AK =DAEAFIL=< 9F< L@9L L@= J=KMDL @9K
AK GF=D=KK 1@=;GEHD=L= HJG;=KK AK ADDMKLJ9L=< :=DGO

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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-GDQFGEA9D DGF? <ANAKAGF =F<K O@=F L@= <=?J== G> L@= J=E9AF<=J Al
L@=<=?J== G> L@= <ANAKGJ %=J= L@=J=E9AF<=J AK 1@=J=>GJ= L@=:/
<ANA<=K L@= HGDQFGEA9D =N=FDQ 9F< L@= 9FKO=J AK L@= IMGLA=FL K@
<ANAKAGF :9J

Y Y1 Yl
Y1

1G ;@=;C L@=9FKO=J EMDLAHDQ L@=<ANAKGJ :Q L@=IMGLA=FL LG K== A
L@= <ANA<=F< 9K ADDMKLJ9L=<:=DGO

Y Y1 Yl Y1 Y Y

1@AK AK D=>L LG L@= J=9<=J 9K 9F =P=J;AK=

FKO=J Y Y

+=PL O=<=EGFKLJIL=L@=;9K= 0@=J=L@=J= AK 9 FGFR=JG J=E9AF<=J

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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'MKL 9K OAL@ J=9D FME:=JK L@=>AF9D 9FKO=J 9<<K LG L@= IMGLA=FL L@=:
L@=J=E9AF<=J AK L@= FME=J9LGJ 9F< L@= <ANAKGJ AK L@= <=FGEAF9LGJ ¢
O@=F <ANA<AF? O= @9N=

YaMEFCE SANBIERS
— 2WFJ —
YNITPS YIWITPS

&> O= EMDLAHDQ :GL@ KA<=K :Q L@= <ANAKGJ O= G:L9AF

YMNEFE 2 VPUFOUM%IWIPS  3FNBIERS

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 15

IANA<=—LY

OGDMLAGF

O0AF;= L@= <=FGEAF9LGJ AK 9 :AFGEA9D :=?AF :Q K=LLAF? MH HGDQFGEA9D
<ANAKAGF

1G KL9JL <=L=JEAF= O0@9L EGFGEA9LY IAEHKMDLK AF 9 D=9<AF?Y =JE
1@AK AK L@= IMGLA=FL G> L@= ?AN=F D=%AF? L=YEK Y*MDLAHDQ

YLAE=K L@= <ANAKGJ 9F< DAF= MH L@= J=KMDL OAL@ DAC=L=JEK G> L@
<ANA<=F<

OM:LJI9;L L@= J=KMDL >JGE L@= <ANA<=F< 9F< :JAF? <GOF L@= ;GFKL9FL L=

3x ?

2x—1)6x* —5x+3

OM:LJ9;LAF? =DAEAFIL=K L@= D=9<AF? L=JEY*MDIQ\&IBB< DAF= MH L@=
J=KMDL

3x-1

2x—1)6x% —5x+3

OM:LJ9;L 9?9AF 9F< FGLA;= L@9L O= 9J= D=>L OAL@ 9 J=E9AF<=J

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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3x-1

2x—1)6x> =5x+3

—(6x2 —3x)

—-2x+3
—(—2x+1)
2

1@=;GFKL9FL L=JE @9K <=?J== 9F<L@MK L@= <ANAKAGF =F<K 1@=J=>G

Y1Y
Y1l v Y1l

1G ;@=;C L@IL L@AK J=KMDL AK ;GJJ=;L O= EMDLAHDQ 9K >GDDGOK

RPUFOUMBIWIPS SNBIERS Y1 Y1l
Y1 YlY
Y1Y EMERCE -

FKO=J Y1 —

19KAGFIDDQ KGE=G> L@=HGO=JK G> L@= N9JA9:D=K 9HH=9J LG := EAKKAF
HGDQFGEA9D 1@AK ;9F D=9< LG =JJGJK O@=F DAFAF? MH DAC= L=JEK 1@=J
D=9JFAF? @GO LG <ANA<= HGDQFGEA9DK MKAF? DGF? <ANAKAGF >ADD AF L
OAL@ R=JG ;G=>>A;A=FLpla@Dicers

1=JEK OAL@ R=JG ;G=>>A;ArFLK
MK=< LG >ADD AF 9DD EAKKAF?
=PHGF=FLK OAL@AF 9 HGDQFGEA9D

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 16

IANA<=—

OGDMLAGF

+GLA;=L@9L L@= :AFGEA9D AF L@= FME=J9LGJ <G=K FGL @9N= L=JEK OAL(
1@= <ANAKAGF AK KAEHDA>A=< A> O= J=0JAL= L@= =PHJ=KKAGF OAL@ H

0=L MH HGDQFGEA9D DGF? <ANAKAGF

9

3x+4)27x° +0x* +0x + 64

4= =?AFOAL@ Y 0 Y Y 9F< OGJC L@= J=KL G> L@= <ANAKAGF 9D?GJA

9x* —12x+16

3x+4m
—(27x° +36x7)
—-36x"+ Ox+64
—(-36x> —48x)
48x+64
—(48x +64)
0

FKO=J Y 1 Y

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Example 17

Y Y YL

IANA<=—L ——

OGDMLAGF

2

Xt —2x+ 5>3x“ 220 +6x2+23x—7

=?AF L@= HJG;=KK :Q <ANA<AF? L@= D=9<AF? L=JEK LG <=L=JEAF= L@= D=¢
G>L@=IMGLAFLO Y Y 19C=;9J= LG <AKLJA:ML= 9F< DAF= MH L@= DAC
L=JEK GFLAFM=L@= HJG;=KK MFLAD L@= J=E9AF<=J @9K 9 <=?J== D=KK L(

3x% + 4x -1
¥ —2x+5)3x‘ 2% +6x7 +23x—7

-(3x* - 6x* +15¢%)
4y’ —9x* +23x-7
—(4x 82" +20x)
B
—(—x2 + 2x—5)
x-2

1@=J=E9AF<=JYAK 4JAL=L@=9FKO=J OAL@ L@= J=E9AF<=J

Y1Y Y Y1l v Vi Y1l
Y1Y Y1Y
_ !
FKO=J Y Y1 v

-GDQFGEA9D DGF? <ANAKAGF L9C=K LAE= 9F< HJ9;LA;= LG E9KL=J 4GJC DGL}
9F< J=E=E:=J L@9L QGM E9Q ;@=;C QGMJ 9FKO=JK :Q EMDLAHDQAF? L@= IMG
<ANAKGJ 9F< 9<<AF? L@= J=E9AF<=J A> HJ=K=FL LG G:L9AF L@= <ANA<=F<

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK



@9HL=J D?=:J9 #MF<9E=FL9DK

Y1 Y Y1 Y
Yl

Try this! |ANA<=

FKO=J Y 1 Y Y1 1——

:DA;C LG K== NA<=G

KEY TAKEAWAYS

X -GDQFGEA9DK 9J= KH=;A9D 9D?=:J9A; =PHJ=KKAGFK 0@=J= L@= L=JEK
HJG<M;LK G> J=9D FME:=JK 9F< N9JA9:D=K OAL@ O@GD= FME:=J =PHGF

X 1@= <=?J== G> 9 HGDQFGEA9D OAL@ GF= N9JA9:D= AK L@= D9J?=KL =F
L@= N9JA9:D= >GMF< AF 9FQ L=JE &F 9<<ALAGF L@= L=JEK G>9 HGDQ
9J= LQHA;9DDQ 9JJ9F?=< AF <=K;=F<AF? GJ<=J :9K=< GF L@= <=?J== G>
L=JE

X 4@=F 9<<AF? HGDQFGEA9DK J=EGN= L@= 9KKG;A9L=< H9J=FL@=K=K 9
‘GE:AF= DAC= L=JEK 4@=F KM:LJ9;LAF? HGDQFGEA9DK <AKLJA:ML=L@
J=EGN= L@= H9J=FL@=K=K 9F< L@=F ;GE:AF= DAC= L=JEK

X 1G EMDLAHDQ HGDQFGEA9DK 9HHDQ L@= <AKLJA:MLAN= HIGH=JLQ E
L=JE AF L@= >AJKL HGDQFGEA9D OAL@ =9;@ L=JE AF L@= K=;GF< HGD!
1@=F ;GE:AF= DAC= L=JEK

X 4@=F <ANA<AF? :Q 9 EGFGEA9D <ANA<= 9DD L=JEK AF L@= FME=JOLGJ
EGFGEA9D 9F< L@=F KAEHDA>Q =9;@ L=JE

X 4@=F <ANA<AF? 9 HGDQFGEA9D :Q 9FGL@=J HGDQFGEA9D 9HHDQ L@:
9D?GJAL@E

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK


http://www.youtube.com/v/K9NRVMreKAQ
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TOPIC EXERCISES
PART A: DEFINITIONS

Write the given polynomials in standard form.

1Y1Y
Z1 Z
Z1 7 17
1 B B1B

1Y Y1 Y Y
B1 B B1B B

Classify the given polynomial as a monomial, binomial, or trinomial
and state the degree.

Y 1Y

1 Y
Y Z YZ1
1YZ
Y 1

State whether the polynomial is linear or quadratic and give the
leading coefficient.

1Y

Y
Y1
Y

Y Y1

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Y1l

Y1 1Y
1Y

Simplify.
Y 1 Y1 Y 1Y
Y Y1 Y 1Y
Y Y Y 1
Y 1 Y

-Y -Y1 1 -Y -Y1-

-Y1-Y — 1 —Y 1-Y -

Y Z Y21 1 Y Z YZ1

Y12 1 Y YZ Z

BC BC1 BC1 1 1BC

B BC1 C 1 B1C BC
YZ1 Y2 YZ 1 Y Z1 YZ YZ YZ
NOl NO NO 1 NO NO 1N O
YZ 1 YZ 1 YZ YZ1
Y12 1 Y1 Y2172 1 Y 1 YZ
-B1 B -C 1 -B -C — BC

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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-Y12 1 -Y1-Y2Z -2 1-YZ
YO Y1 YO1 Y1
YO1 Y 1 Y©P1Y1

oMm:LI9.L Z1 >JGEZ Z1

oM:LJ9;.LY Y1l >JGE Y Y1

JA?@L ;AJ;MD9J ;QDAF<=J @9K 9 @=A?@L L@9L AK =IM9D LG L@= J9<AM
| SHAF< 9 >GJEMDY >GJ L@= KMJ>9:= 9J=9 AF L=JEK G>

J=;L9F?MD9J KGDA< @9K 9 OA<L@ L@I9L AK LOA;= L@= @=A?@L 9F< 9 D=
LAE=K L@9L G> L@= @=A?@L #AF< 9 >GJEMD9 >GJ L@= KMJ>9;=9J=9 AF |
@=A?@L

PART C: MULTIPLYING POLYNOMIALS

Multiply.
1Y "Y
1 YZ" YZ
Y Y1
1Y Yl
Y Y1
1Y Y1Y
1272 21 Z
- B B1 B

YZY 1 Y2 Z
1 BCB1 BC C
YvYy Y

YO YO1Y01

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Y Y1l

Y1 Y1
Y1 Y1
Y Y

Y1Z Y 1 Z
Z 1Y Z1Y

Y Y1

Y Y1
B1C B C
BC BC1

Y1 Z Y 17

YZ Y1Z
Y1 Y1Y
Y1 Y 1Y

Y Y1 Y 1 Y1l

Y 1Y Y 1 Y1l
Y

Y1

Y1

Y

Bl C

B1C

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Y Z
Y1 Z
B1B
Y 1 Y1l
Y1
Y
Y
Y1
Y
Y1
Y1
Y1
Y © YO1
YO 1 YO Y1
Y©1
YO

#AF< L@=HJG<M:LY: oF<Y 1 Y1
#AF< L@=HJG<MYG> 9F<Y 1
"9:@ KA<= G> 9 KIM9J= E=9KMIMFALK '=L=JEAF= L@= 9J=9 AF IG-JEK G>

"9;@ =<?= G> 9 ;M:= E=9KMJXK MFALK !=L=JEAF= L@= NGDME= ARL=JEK G

PART D: DIVIDING POLYNOMIALS

Divide.

Y Z
Y Z

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK

Y1

Y1 Y1lY

Y Y1 'Y

Y1 Y Y
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Y
Y
Z
Z
Z
Z
Y1Y Y 1 Y1l
Y 1Y
Y Y1 Y
Y 1Y
Y1Y Y1
Y1Y
Y Y1 Y1lY
Y Y1
Y Y1 Y1lY
Y 1
Y Y1
Y
Y YZ YZ 1Z
Y Z
Y1 YZ Y21 Z
Y1Z
B1C
B1C
B C
B C

BAF< L@=IMGLA=FLE&>1 Y 9F< Y1

#AF<L@=IMGLA=FLY®> Y1 o9F< Y1

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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ANSWERS

1Y 1Y
121 2 <7
Y1 Y1lY Y

1JAFGEA9D <=?J==
1JAFGEA9D <=?J==
AFGEA9D <=?J==
.M9<J9LA; a
YAF=9J

.M9<J9LA;

.M9<J9LA; a
Y1Y

Y Y

Y Y1
-Y 1-Y1-
1Y Z YZ1
BC BC1
YZ YZ
YZ 1 YZ1
1-B1-BC1— C
YO YO1

4" > |
1Y

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Y 1Y
Y1 Y
1Z Z 1
YZ1 Y!Z
Yo\
Y 1Y1
Y1 Y

Z
YZ

Y Y Y

Y Y Y
Y1 Y Y

YO1

YO1 Y©

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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Y1 Y | Y

Y KIM9J= MFALK
Y

Y1Y
B Ci1

Y1y
Y 1Y
Y oYl 1

Y Y1y
Y Y Y
Y Y Y —
Y Y 1
Z1z 7212
Y1Y 1—
Y 1Y
Y1
Y v1
Y Y1z
B BC C
Y1

-GDQFGEA9DK 9F< 1@=AJ ,H=J9LAGFK
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1.7 Solving Linear Equations

LEARNING OBJECTIVES

2K=L@= HIGH=JLA=K G> =IM9DALQ LG KGDN= :9KA; DAF=9J =IMILAGFK
&<=FLA>Q 9F< KGDN= ;GF<ALAGF9D DAF=9J =IMOLAGFK A<=FLALA=K 9F
;GFLJ9<A;LAGFK

D=9J >J9;LAGFK >JGE =IM9LAGFK

0=L MH 9F< KGDN= DAF=9J 9HHDA;9LAGFK

Solving Basic Linear Equations

F equation AK 9 KL9L=E=FL AF<A;9LAF? L@9L LOG 9D?=:J9A; =PHJ=KKAGFK ¢
linear equation with one variable 0 AK 9F =IM9LAGF L@9L ;9F := OJALL=F AF L@
KL9F<9J<>GIRY C O@=J=9F< 9J=J=9D FME:=JK 9B<* #GJ =P9EHD=

Y1

solution LG 9 DAF=9J =IMOLAGF AK 9FQ N9DM= L@9L ;9F J=HD9;= L@= N9JAC
HIG<M;=9 LIM= KL9L=E=FL 1@= N9JA9:D= AF L@= DAF£RJ =IMILABBF<
L@= KGDMLAGF AKLG N=JA>Q L@AK KM:KLALML= L@= 0I9BM@-AE :@DPL
QGM G:L9AF 9 LIM= KL9L=E=FL

Y1
OL9L=E=FL AF<A;9LAF? L@9LL LOG 1
9D?=:J9A,; =PHJ=KKAGFK 9J= 1

=IM9D

F =IMILAGF L@9L ;9F :=
OJALL=F AF L@= KL9F<9J< >GJE
By C O0@=J=9F<
9J= J=9D FME:=JK 9B
DL=JFOLAN=DQ O@=F 9F =IMI9LAGF AK =IM9D LG 9 ;GFKL9FL O=E9Q N=JA>Q ¢
FQ N9DM= L@9L ;9F J=HD9;3 LKIM:KLALMLAF? L@= N9DM= AF >GJ L@= N9JA9:D= 9F< K@GOAF? L@9L L@= J=I

N9JA9:D= AF 9F =IMILAGF LG -GEKLOFL &F L@AK K=FK= O=K9Q L@9L KGDMLAGFK "KILAK>Q L@= =IMILAG
HJIG<M;= 9 LIM= KL9L=E=FL
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Example 1

&KB 1-9KGDMLAGE LA

OGDMLAGF

/=;9DD L@9L O@=F =N9DMILAF? =PHJ=KKAGFK AL AK 9 ?GG< HJ9;LA;= LG >A
N9JA9:D=K OAL@ H9J=FL@=K=K 9F< L@=F KM:KLALML= L@=9HHJGHJA9L= N
E9CAF? MK= G> H9J=FL@=K=K O=9NGA< KGE= ;GEEGF =JJGJK O@=F OGJC/
GJ<=J G> GH=J9LAGFK

FKO=J +GB 1-<G=K FGL K9LAK>Q L@==IMILAGF

I=N=DGHAF? L=;@FAIM=K >GJ KGDNAF? N9JAGMK 9D?=:J9A; =IMILAGFK AK GF
?GI9DK AF 9D?=:J9 1@AK K=;LAGF J=NA=OK L@=:9KA, L=;@FAIM=K MK=< >GJ K
=IMILAGFK OAL@ GF= N9JA9:D= 4= :=?AF :@quivdlentrcuations 9K
=IMILAGFK OAL@ L@= K9E= KGDMLAGF K=L

Y1 1
% 0 &RIVBVIOLFRRBUPOT
Y /

"IMOLAGFK OAL@ L@= K9E=
KGDMLAGF K=L

-JGH=JLA=K L@9L 9DDGO MK 196=J= O= ;9F K== L@9L L@= L@J== DAF=9J =IMILAGFK 9J= =IMAN9D=FL :=;9MK=
G:L9AF =IMANID=FL =IMSLAGFK &= K9E= KGDMLAGF K=L FO9E=DQ S U 1G G:L9AF =IMAN9D=FL =IMOLAGFK M|

2 KM:LJO:LAF?
EVDLAHDOAR? OF< <ANA<ARAERItIES Of equality  SAN=F 9D?=1J9A; =PHI=KKBBFKO@=J=AK 9 FGFR=JG

KA<=K G> 9F =IMILAGF :Q FME:=J
FGFR=JG J=9D FME:=JK

OGDNAF? )AF=9J "IMOLAGFK
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Note: *MDLAHDQAF? GJ <ANA<AF? :GL@ KA<=K G> 9F =IMILAGF :Q AK ;9J=>MC
IANA<AF? :Q AK MF<=>AF=< 9F< EMDLAHDQAF? :GL@ KA<=K :Q J=KMDLK AF |

4= KGDN=9D?=:J9A,; =IMILAGFK :Q AKGDIOLAF? L@= N9JA9:D= OAL@ 9 ;G=>>A;/
?AN=F 9 DAF=9J =IMILAGF G> LB¥= XGJEDL@=F O= ;9F KGDN= AL AF LOG KL=Hk
#AJKL MK=L@=9HHJIGHJA9L= =IM9DALQ HIGH=JLQ G> 9<<ALAGF GJ KM:LJ9;L.
N9JA9:D= L=JE +=PL AKGD9L=L@= N9JA9:D= MKAF? L@= =IM9DALQ HIGH=JLC
EMDLAHDA;9LAGF GJ <ANAKAGF @=;CAF? L@= KGDMLAGF AF L@=>GDDGOA

Addition property of

| *G UFO D #
equality:
Subtraction property of | . G UFO 1D #1D
equality:
Multiplication property of % ,
equality: G UF® o
Division property of | . G UE G— #

equality: D D

L@=J=9<=J

OGDNAF? )AF=9J "IMOLAGFK
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OGDNAF? )AF=9J "IMOLAGFK

Example 2
0GDN=Y1
OGDMLAGF
Y1
Y1 "BEE WPV TEFT
Y
Y
—_ — YINEFCPU THEFTCZ
Y

FKO=J 1@= KGDMLAGF AK
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Example 3
0GDN= Z
OGDMLAGF

4@=F FG KA?F HJ=;=<=K L@= L=JE AL AK MF<=JKLGG< LG := HGKALAN= &F C
L@AFC G> L@AK 9K Z1@=J=>GJ= O=:=?AF :Q KM:LJ9;LAF? GF :GL@
KA<=K G> L@= =IM9D KA?F

&L <G=K FGL E9LL=J GF O@A;@ KA<= 0= ;@GGK= LG AKGD9L=L@= N9JA9:D=
symmetric property  KL9L=K L@9L ZAK =IMAN9D=FZ LG

FKO=J 1@= KGDMLAGF AK

DDGOK QGM LG KGDN=>GJ L@=
N9JA9:D= GF =AL@=J KA<= G> L@=
=IM9ID KA?F :=9M¥= AK
=IMANOD=FL LG Y

OGDNAF? )AF=9J "IMOLAGFK
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Example 4

OGDN= Y 1

OGDMLAGF

&KGDI9L= L@= N9JA9:D= L=JE MKAF? L@= 9<<ALAGF HIGH=JLQ G> =IM9DALQ
EMDLAHDQ :GL@ KA<=K G> L@= =IMILAGF :Q L@= J=;AHJG;9D G> L@= ;G=>>

-Y 1 11 ANAIBDJ POCPU THEFT

FKO=J 1@= KGDMLAGF AK a

&F KMEE9JQ LG J=L9AF =IMAN9D=FL =IMILAGFK O= EMKL H=J>GJE L@= K9E=
GF :GL@ KA<=K G> L@= =IMILAGF

OGDNAF? )AF=9J "IMOLAGFK
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Try this! 0GDN= Y - 1-

FKO=J Y 1

:DA;C LG K== NA<=G

General Guidelines for Solving Linear Equations

1QHA;9DDQ DAF=9J =IMIOLAGFK 9J= FGL ?AN=F AF KL9F<9J< >GJE 9F< KG KGDI
J=IMAJ=K 9<<ALAGF9D KL=HK 4@=F KGDNAF? DAF=9J =IMILAGFK L@= ?G9D £
O@9L N9DM= A>9FQ OADD HJG<M;=9 LIM= KL9L=E=FL O@=F KM:KLALML=< A
=IMILAGF !G L@AK :Q AKGDILAF? L@= N9JA9:D= MKAF? L@=>GDDGOAF? KL=

X Step 1:0AEHDA>Q :GL@ KA<=K G> L@= =IMILAGF MKAF? L@= GJ<=J
GH=J9LAGFK 9F< ;GE:AF=9DD DAC= L=JEK GF L@= K9E= KA<= G> L(
KA?F

X Step 2:2K=L@= 9HHIGHJA9L= HIGH=JLA=K G> =IM9DALQ LG ;GE:AF:
L=JEK GF GHHGKAL= KA<=K G> L@= =IM9D KA?F 1@=?G9D AK LG C
N9JA9:D= L=JE GF GF= KA<= G> L@= =IMILAGF 9F< L@= ;GFKL9FL L=
GL@=J

X Step 3:!ANA<= GJ EMDLAHDQ 9K F==<=< LG AKGD9L= L@= N9JA9:D=

X Step 4: @=;C LG K== A> L@= 9FKO=J KGDN=K L@= GJA?AF9D =IM9LA

4= OADD G>L=F =F;GMFL=J DAF=9J =IMOLAGFK O@=J= L@= =PHJ=KKAGFK GF =
=IM9ID KA?F ;9F := KAEHDA>A=< &> L@AK AK L@=;9K= L@=F AL AK :=KL LG KAL
>AJKL :=>GJ= KGDNAF? +GJE9DDQ L@AK AFNGDN=K ;GE:AFAF? K9E= KA<= DA

Note: L L@AK HGAFL AF GMJ KLM<Q G> 9D?=:J9 L@= MK= G> L@= HIGH=JLA=K
K@GMD< K==E JGMLAF= 1@=J=>GJ= <AKHD9QAF? L@=K= KL=HK AF L@AK L=
:=,GE=K GHLAGF9D

OGDNAF? )AF=9J "IMOLAGFK


http://www.youtube.com/v/cQwqXs9AD6M
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Example 5
OGDNd B 1B
OGDMLAGF

#AJKL ;GE:AF= L@= DAC= L=JEK GF L@= D=>L KA<= G> L@= =IM9D KA?F

1B 1B $PNCIFTBNF TEFMLFIFNT
1B ANABBDJ POCRU TEFT
1B1 YIAEFCPU TEFTCZ 1
1
B — —
1

DO9QK MK= L@= GJA?AF9D =IMILAGF LG ;@=;C LG K== A> L@= KGDMLAGF A

1B 1B 1 - 1—
1- — "— 1-—
1

FKO=J 1@= KGDMLAGF AK

$AN=F 9 DAF=9J =IMILAGF AF LBY= >GJEDY EO=:=?AF L@= KGDNAF? HJG;=Kt
:Q ;GE:AFAF? DAC= L=JEK GF GHHGKAL= KA<=K G> L@==IM9D KA?F 1G<G L@

OGDNAF? )AF=9J "IMOLAGFK
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9<<ALAGF GJ KM:LJ9;LAGF HIGH=JLQ G> =IMODALQ LG HD9;= DAC= L=JEK GF L
L@IL L@=Q ;9F := ;GE:AF=< &F L@==P9EHD=K L@9L J=E9AF L@=;@=;C AK D=
J=9<=J

Example 6

OGDN4 Z1 Z
OGDMLAGF

OM:LJ9;L ZGF :GL@ KA<=K KG L@9L O= ;9F ;GE:AF= L@= L=JBEGARANGDNAF?
D=>L KA<=

1721 1 2 Z 1 27
171

#JGE @=J= KGDN= MKAF? L@= L=;@FAIM=K <=N=DGH=< HJ=NAGMKDQ

171 "EE WP TEFT

T YNEFCPU TEFT(Z 1
1

FKO=J 1@= KGDMLAGF AK a

OGDNAF? OADD G>L=F J=IMAJ= L@= 9HHDA;9LAGF G> L@= <AKLJA:MLAN=HJG

OGDNAF? )AF=9J "IMOLAGFK
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Example 7
OGDN4 - Y1 1Y

OGDMLAGF

OAEHDA>Q L@= DAF=9J =PHJ=KKAGFK GF =AL@=J KA<= G> L@= =IM9D KA?F

1-— Y1 1Y YIMBIOVF
1Y 1Y $ PNCIFTBNF TEFMLFWESNT
1Y 1Y $ PNCIFPQRPTIF TEFMLFWBSNT
Y AP\
Y — —

FKO=J 1@= KGDMLAGF AK

OGDNAF? )AF=9J "IMOLAGFK
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Example 8
OGDN= 1B 1 1 B
OGDMLAGF

=?AF :Q 9HHDQAF? L@= <AKLJA:MLAN= HIGH=JLQ

1B1 1B

1 B1 B
1B
1B 1

%=J= O= HGAFL GMLILBKI=IMAN9D=FL LBl @=J=>GJ= O=;@GGK= LG <ANA<=
:GL@ KA<=K G> L@= =IMILAGF :Q a

DL=JF9LAN=DQ O=;9F EMDLAHDQ :GU@ KAX=KQE=?9LAN= GF= 9F<
9;@A=N=L@= K9E= J=KMDL

1B 1
1 1B 1 1

OGDNAF? )AF=9J "IMOLAGFK
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"IMOLAGFK L@9L 9J= LIM= >
H9JLA;MD9J N9DM=K

F =IMOLAGF L@9L AK LIM= >
HGKKA:D= N9DM=K

F =IMILAGF L@9L AK F=N=J
9F< @9K FG KGDMLAGF

5J

FKO=J 1@= KGDMLAGF AK

Try this! OGDN= 1 Y1l Y1l

FKO=J Y

;DAC LG K== NA<=G

1@=J=9J=L@J==<A>>=J=FL LQH=K G> =IMILAGFK 2H LG L@AK HGAFL O= @
conditional equations 1@=K=9J==IMILAGFK L@9L 9J= LIM=>GJ H9ILA;MD9J |
F identity AK 9F =IMOLAGF L@9L AK LIM=>GJ 9DD HGKKA:D= N9DM=K G> L@
=P9EHD=

Y Y *EOM

@9K 9 KGDMLAGF K=L ;GFKAKLAF? G> 9DD J=8bnsidictidh  AK 9F
=IMILAGF L@9L AK F=N=J LIM=9F< L@MK @9K FG KGDMLAGFK #GJ =P9EHD=

Y Y $PASBEDJFO

@9K FG KGDMLAGF 4= MK= L@= =EHG@Q\R<R;9L= L@9L L@=J= 9J= FG KGDMLAC

&> L@= =F< J=KMDL G> KGDNAF? 9F =IMILAGF AK 9 LIM= KL9L=E=FL DAC=
=IMOLAGF AK 9F A<=FLALQ 9F< 9FQ J=9D FME:=J AK 9 KGDMLAGF &> KGDNAF?
KL9L=E=FL DAC= L@=F L@==IMILAGF AK 9 ;GFLJ9<A;LAGF 9F< L@=J= AKF

GJ 9DD

LIM=

OGDNAF? )AF=9J "IMOLAGFK


http://www.youtube.com/v/NAIAZrFjU-o
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Example 9

OGDN= Y Y

OGDMLAGF

<
<

OGDNAF? D=9<K LG 9 >9DK= KL9L=E=FL L@=J=>GJ= L@= =IMILAGF AK 9 ;GF!
L@=J= AK FG KGDMLAGF

FKO=J

OGDNAF? )AF=9J "IMOLAGFK
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Example 10

OGDN= Z Z 17

OGDMLAGF

Z Z 17
Z Z 17
z Z
Z Z

OGDNAF? D=9<K LG 9 LIM= KL9L=E=FL L@=J=>GJ= L@= =IMILAGF AK 9F A<=
J=9D FME:=J AK 9 KGDMLAGF

FKO=J

1@=;G=>>A;A=FLK G> DAF=9J =IMILAGFK E9Q := 9FQ J=9D FME:=J =N=F <=;AE'
>J9;LAGFK 4@=F L@AK AK L@= ;9K= AL AK HGKKA:D= LG MK= L@= EMDLAHDA!
=IMIODALQ LG ;D=9J L@= >J9;LAGFID ;G=>>A;A=FLK 9F< G:L9AF AFL=?=J ;G=>>A
KAF?D=KL=H &> ?AN=F >J9;LAGF9D ;G=>>A;A=FLK L@=F EMDLAHDQ :GL@ KA
:Q L@=D=9KL ;GEEGF EMDLAHD= G> L@= <=FGEAFILGJK ) !

OGDNAF? )AF=9J "IMOLAGFK



@9HL=J D?=:J9 #MF<9E=FL9DK

Example 11
OGDN= Y - =-Y1

OGDMLAGF

D=9J L@= >J9;LAGFK :Q EMDLAHDQAF? :GL@ KA<=K :Q L@= D=9KL ;GEEGF E
L@= ?AN=F <=FGEAFILGJK &F L@AK ;9K$%AL AK L@=

-Y - Co=Y1 . WM QU TEFTCZ
oy o SRV ANQUZ
Y Y1l 4P\
Y 1
Y £ 1

FKO=J 1@= KGDMLAGF AK a

&L AK AEHGJLOFL LG CFGO L@9L L@AK L=;@FAIM= GFDQ OGICK1>GJ =IMILAG
$*x &1 & +U($" 18 O(F ++"&+ K 9 J=EAF<=]

"PHI=KKAGF "IMOLAGF

OGDNAF? )AF=9J "IMOLAGFK
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4= KAEHDA>Q =PHJ=KKAGFK 9F< KGDN= =IMOLAGFK &> QGM EMDLAHDQ 9F =F
QGM OADD ;@9F?= L@=HJG:D=E %GO=N=J A>QGM EMDLAHDQ :GL@ KA<=K
QGM G:L9AF 9F =IMAN9D=FL =IMOLAGF

&F;GJJ=;L GJJ=L
-Y - ~Y -
ALY - -Y -

Y Y

Applications Involving Linear Equations

D?=:J9 KAEHDA>A=K L@= HJG;=KK G> KGDNAF? J=9D OGJD< HJG:D=EK 1@AK
D=LL=JK LG J=HJ=K=FL MFCFGOFK J=KL9LAF? HJG:D=EK AF L@=>GJE G> =IM¢
G>>=JAF? KQKL=E9LA; L=;@FAIM=K >GJ KGDNAF? L@GK= =IMILAGFK 1G KGDI
9D?=:J9 >AJKL LI9FKDIL=L@= OGJ<AF? G> L@= HJG:D=E AFLG E9L@=E9LA;9L
L@IL <=K;JA:= L@= J=DILAGFK@AHK :=LO==F L@= ?AN=F AF>GJE9LAGF 9F< L
2KM9DDQ L@AK LI9FKDILAGF LG E9L@=E9LA;9D KLIL=E=FLK AK L@= <A>>A;!
HJG;=KK 1@= C=Q LG L@= LI9FKDILAGF AK LG ;9J=>MDDQ J=9< L@= HJG:D=E
;=JL9AF C=Q OGJ<K 9F< H@J9K=K

(=Q 4GJ<K 1J9FKDIOLAGF

Sum AF;J=9K=<:Q EGJ=L@9F HDMK 9<<=< LG| LGL9D

Difference <=;J=9K=<:Q KM:LJ9;L=<>JGE D=KK|BAFMK

OGDNAF? )AF=9J "IMOLAGFK
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(=Q 4GJ<K 1J9FKDI9LAGF

Product EMDLAHDA=<:Q G> LAE=K LOA;=

Quotient <ANA<=<:Q J9LAG H=J 0]

Is LGL9D J=KMDL

4@=F LI9FKDILAF? K=FL=F;=K AFLG E9L@=E9LA;9D KLIL=E=FLK := KMJ= LG J=
K=FL=F;= K=N=J9D LAE=K 9F< H9JK= GML L@= C=Q OGJ<K 9F< H@J9K=K &L AK
>AJKL A<=FLA>Q L@= NBJAF: D=+ &,3_ 9F< KL9L= AF OGJ<K O@9L L@= MFCFGO
IMOFLALQ AK 1@AK KL=H FGL GFDQ E9C=K GMJ OGJC EGJ= J=9<9:D= :ML 9DK
L@AFC 9:GML O@9L O=9J= DGGCAF? >GJ

OGDNAF? )AF=9J "IMOLAGFK
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Example 12

4@=F AKKM:LJ9;L=<>JGE LOA;=L@=KME G>9 FME:=J 9F< L@= J=KMDL AK
L@=FME:=J

OGDMLAGF

)=L&J=HJ=K=FL L@= MFCFGOF FME:=J

"6 i
is
"the sum of a  subtracted
npice” humber and 8" from" Mresylt is"
——

==
2. (n+8) - 6 - 5

1G MF<=JKLI9F< O@Q O= AF;DM<=< L@= H9J=FL@=K=K AF L@= K=L MH QGM
L@= KLIM;LMJ= G> L@=>GDDGOAF? LOG K=FL=F;=K 9F< L@=AJ LI9FKD9LAC

AT +% T &% Y& O

Al +-%' twiceanumber& | O

1@=C=Q O9K LG >G;MK GF L@7H@I98& *_ L@AK HIGEHL=< MK LG ?JGMH
L@= KME OAL@AF H9J=FL@=K=K 9F< L@=F EMDLAHDQ :Q >L=J LJ9FKD9LA
K=FL=F;= AFLG 9 ESL@=E9LA;9D KLI9L=E=FL O= L@=F KGDN=

OGDNAF? )AF=9J "IMOLAGFK
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O 1
(@) 1
O
1
1
@=,C
(@) 1 1-— 1
— 1
1

FKO=J 1@=FME:=J Ak-

$=F=J9D ?MA<=DAF=K >GJ K=LLAF? MH 9F< KGDNAF? OGJ< HJG:D=EK >GDDGC

X Step 1:/=9< L@= HJIG:D=E K=N=J9D LAE=K A<=FLA>Q L@= C=Q OGJ<
H@J9K=K 9F< GJ?9FAR=L@= ?AN=F AF>GJE9LAGF

X Step 2:&<=FLA>Q L@= N9JA9:D=K :Q 9KKA?FAF? 9 D=LL=J GJ =PHJ=K
MFCFGOF IMOFLALA=K

X Step 3:1J9FKD9L= 9F< K=L MH 9F 9D?=:J9A; =IMILAGF L@9L EG<=DK
HJG:D=E

X Step 4:0GDN=L@= J=KMDLAF? 9D?=:J9A; =IMOLAGF

X Step 5:#AF9DDQ 9FKO=J L@= IM=KLAGF AF K=FL=F;=>GJE 9F< E9C-
E9C=K K=FK= ;@=;C AL

OGDNAF? )AF=9J "IMOLAGFK
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#GJ FGO K=L MH 9DD G> QGMJ =IMILAGFK MKAF? GFDQ GF= N9JA9:D= NGA<
DGGCAF? >GJ 9 J=DILAGFK@AH :=LO==F L@= MFCFGOFK

OGDNAF? )AF=9J "IMOLAGFK
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Example 13

J=;L9F?D= @9K 9 H=JAE=L=J E=9KMJAF? E=L=JK 1@=D=F?L@ AK E=L=JK
L@9F LAE=KL@=OA<L@ #AF<L@=<AE=FKAGFK G>L@=J=;L9F?D=

OGDMLAGF

1@=K=FL=F* 8% &,!"+ %,*+$+4!& "%+, /", _?2AN=KMKL@=
J=DILAGFK@AH :=LO==F L@= LOG N9JA9:D=K

)=L/ J=HJ=K=FL L@= OA<L@ G> L@= J=;L9F?D=

=L X1 J=HJ=K=FL L@=D=F?L@

I=3w-2

1@=K=FL=F;=", &$ '+ (*%,* % +*'& %, *+_ KM??=KLK 9F
9D?=:J9A; K=L MH OM:KLALML= >GJL@= H=JAE=L=J 9F< L@EEPHEGKKAGF
L@=D=F?L@ AFLG L@=9HHJIGHJA9L= >GJEMD9 9K >GDDGOK

,F;:= QGM @9N= K=L MH 9F 9D?=:J9A; =IMOLAGF OAL@ GF=N9JA9:D= KGDN=":
OA<L@

OGDNAF? )AF=9J "IMOLAGFK
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OGDNAF? )AF=9J "IMOLAGFK

X1 X %JNECUF
X1 X $PNCIFMLFUSNT
X1 APMIFGPSX
X

X

2K= X1 LG>AF<L@=D=F?L@

1G ;@=;C E9C=KMJ=L@=H=JAE=L=J AK E=L=JK

FKO=J 1@= J=;L9F?D=E=9KMJ=K E=L=JK:Q E=L=JK
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Example 14

$AN=F 9 — 9FFM9ID AFL=J=KL J9L= @GO DGF? OADD AL L9C= LG QA=D<
AF KAEHD= AFL=J=KL

OGDMLAGF

)=L, J=HJ=K=FL L@= LAE= F==<=< LG =9JF -9L ,J?9FAR=L@=
AF>GJE9ILAGF F==<=< LG MK= L@= >GJEMD9 >GJ KAEHQBUAFL=J=KL

$AN=F AFL=J=KL >GJ | @=
LAE= H=JAG<

$AN=F HJAF;AHID Q

$AN=F JOL= S -

+=PL KM:KLALML=9DD G> L@= CFGOF IMIFLALA=K AFLG L@=>GJEMD9 9F<
L@= GFDQ MFCFGOF

OGDNAF? )AF=9J "IMOLAGFK
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FKO=J &L L9C=K Q=9JK >GJ AFN=KL=< 9LG =9JF AF KAEHD=
AFL=J=KL

OGDNAF? )AF=9J "IMOLAGFK
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Example 15

OMK9F AFN=KL=< @=J LGL9D K9ONAF?K G> AF LOG 9;;,GMFLK =9JFAF? KAE
AFL=J=KL %=J EMLM9D >MF< 9;;GMFL =9JF=< D9KL Q=9J 9F< @=J ! =9JF=<
&> @=J LGLID AFL=J=KL >GJ L@=Q=9J 09K @GO EM;@ O9K AF =9;@ 9;;GI

OGDMLAGF

1@=J=DILAGFK@AH :=LO==F L@= LOG MFCFGOFK AK L@9L L@=Q LGL9D
LGL9D AK AFNGDN=< 9 ;GEEGF L=;@FAIM= MK=< LG 9NGA< LOG N9JA9:D=K £
J=HJ=K=FL L@= K=;GF< MFCFGOF 9K L@= <A>>=J=F;= G> L@= LGL9D 9F< L@:
MFCFGOF

)=L0J=HJ=K=FL L@= 9EGMFL AFN=KL=< AF L@= EMLM9D >MF<
)=L a 0J=HJ=K=FL L@= J=E9AFAF? 9EGMFL AFN=KL=< AF L@=!

J?9FAR=L@= <9L9

* QHJ
&FL=J=KL =9JF=< AF L@=H MLM%Z).
>MF<
Y

&FL=J=KL =9JF=< AF L@= 1Y~
1Y

1GL9D AFL=J=KL

OGDNAF? )AF=9J "IMOLAGFK
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1@=LGLI9D AFL=J=KL AK L@= KME G> L@= AFL=J=KL =9JF=< >JGE =9;@ 9;;GM

NVYBMB/CE JOFS-TU $% JOFFTU UWPBMOSFS-TU

1@AK =IMILAGF EG<=DK L@= HJG:D=E OAL@ GF= N9DA9:D= 0GDN=>GJ

Y 1Y
Y 1 Y
Y
Y
Y ——
Y
2K= 1 LG >AF< L@=9EGMFL AF L@= !
1Y 1

FKO=J OMK9F AFN=KL=< 9L AF 9 EMLM9D >MF< 9F< 9L AF9

OGDNAF? )AF=9J "IMOLAGFK
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KEY TAKEAWAYS

OGDNAF? )AF=9J "IMOLAGFK

X OGDNAF? ?=F=J9D DAF=9J =IMOLAGFK AFNGDN=K AKGDILAF? L@= N9JA
;G=>>A;A=FL GF GF=KA<=G>L@==IM9D KA?F 1G <G L@AK >AJKL MK:
9HHIGHJA9L= =IMI9DALQ HIGH=JLQ G> 9<<ALAGF GJ KM:LJ9;LAGF LG AK
N9JA9:D= L=JE GF GF= KA<= G> L@= =IM9D KA?F +=PL AKGD9L=L@= N9
MKAF? L@= =IM9DALQ HIGH=JLQ G> EMDLAHDA;9LAGF GJ <ANAKAGF #,
LG N=JA>Q L@9L QGMJ KGDMLAGF KGDN=K L@= GJA?AF9D =IMI9LAGF

X &> KGDNAF? 9 DAF=9J =IMOLAGF D=9<K LG 9 LIM= KL9L=E=FL DAC= L
=IMILAGF AK 9F A<=FLALQ 9F< L@= KGDMLAGF K=L ;GFKAKLK G> 9DD J-

X &> KGDNAF? 9 DAF=9J =IMOLAGF D=9<K LG 9 >9DK= KL9L=E=FL DAC=
=IMILAGF AK 9 ;GFLJ9<A;LAGF 9F< L@=J= AK FG KGDMLAGF

X D=9J >J9;LAGFK :Q EMDLAHDQAF? :GL@ KA<=K G> 9F =IMILAGF :Q L@=
;GEEGF EMDLAHD= G> 9DD L@= <=FGEAFILGJK !'AKLJA:ML= 9F< EMDLAI
L=JEK :Q L@=) ! LG G:L9AF 9F =IMAN9D=FL =IM9LAGF OAL@ AFL=?=J
;G=>>A;A=FLK

X OAEHDA>Q L@= HJG;=KK G> KGDNAF? J=9D OGJD< HJG:D=EK :Q ;J=9LAF
E9L@=E9LA;9D EG<=DK L@9L <=K;JA:= L@= J=DILAGFK@AH :=LO==F MF
2K=9D7?=:J9 LG KGDN= L@= J=KMDLAF? =IMILAGFK



@9HL=J D?=:J9 #MF<9E=FL9DK

TOPIC EXERCISES
PART A: SOLVING BASIC LINEAR EQUATIONS

Determine whether or not the given value is a solution.

1Y 1 Y 1
Y1 1 Y 1
Z1 Z -
1Z Z 1-
B1 1BB 1
Ul 1UU

BY1C Y
BY C CY

wlo

Solve.

OGDNAF? )AF=9J "IMOLAGFK
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17

17
0GDN=xBY1 C D
0GDN=>GBY C

PART B: SOLVING LINEAR EQUATIONS

Solve.
Y1 Y
1Y
Y1 1Y Y
1 Y1l 1Y
Z1 1 Z 1 Z
1 Z Z 1 2z
B1 Bl 1 B
1 B B 1 B
-Yl- -Y -Y -
- -Y1- —Y1-
Y1 1 Y 1 Y
1 Y 1 Y1

1 Y Y 1Y
Y1 1 Y Y1

Z Z1
Z1 Z 1
1 ul

OGDNAF? )AF=9J "IMOLAGFK
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OGDNAF? )AF=9J "IMOLAGFK

1 U
1Y 1 Y1
Y1 Y Y1
B1 B1 B1
c1 C c1
- Y - v1
~Yl- Y1 -
Y Y
Y1 Y
y4 z 1 zZ
121 Z 17
- B 1- -B —
- B - Bl1- B
1 Y 1Y

-1- Z1 - Z1

1 Y 1 VYl 1Y
Y 1 Y

0GDN=%GJ1 M X

ocbN=>cl B C D

OGDN=>G%

0GDN= 5GJ/ Ml

0GDN=>GJ)' - d
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0GDN=>GJ - BU

oGDN=>GJ)' - | B C
OGDN=GJ/ - >SI
OGDN=>GJ$ - ' 1

ocDN=xBY C D

PART C: APPLICATIONS

OGDNAF? )AF=9J "IMOLAGFK

Set up an algebraic equation then solve.

Number Problems

4@=F AK KM:LJ9;L.=<>JGE L@=KME G>9 FME:=J9F< L@=J=KMDL AK #
FME:=J

1@=KME G> LAE=K9 FME:=J9F< AK=IM9D LG #AF<L@=FME:=J

1@J==LAE=K L@= KME G>9 FME:=J 9F< AK =IM9D LG LAE=K L@= FME:=J
L@=FME:=J

10A;=L@=KME G>9 FME:=J 9F< AK=IM9D LG LAE=KL@=KME G>L@= FI
#AF< L@= FME:=J

D9J?=J AFL=?=J AK EGJ=L@9F LAE=K9FGL@=J AFL=?=J &> L@= KME C
AFL=?=JK AK >AF<L@= AFL=?=JK

D9J?=J AFL=?=J AK EGJ=L@9F LOA;=9FGL@=J AFL=?=J &> L@= KME G>
AK >AF< L@= AFL=?=JK

,F= AFL=?=J AK D=KK L@9F LOA;= 9FGL@=J AFL=?=J #AF<L@= AFL=?=JK
AK

JF=AFL=?=J AK D=KKL@9F LAE=K9FGL@=J AFL=?=] #AF<L@= AFL=?=]
KME AK

1@= KME G> L@J== ;GFK=;MLAN= AFL=?=JK AK  #AF< L@= AFL=?=JK
1@= KME G> >GMJ ;GFK=;MLAN= AFL=?=JK AK  #AF< L@= AFL=?=JK
1@= KME G> L@J== ;GFK=;MLAN= =N=F AFL=?=JK AK  #AF< L@= AFL=?=J

1@= KME G> >GMJ ;GFK=;MLAN= =N=F AFL=?=JK AK  #AF< L@= AFL=?=JK
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OGDNAF? )AF=9J "IMOLAGFK

1@= KME G> L@J== ;GFK=;MLAN= G<< AFL=?=JK AK #AF<L@= AFL=?=JK

1@= KME G> >GMJ ;GFK=;MLAN= G<< AFL=?=JK AK  #AF<L@= AFL=?=JK

Geometry Problems

1@=D=F?L@ G> 9 J=;L9F?D= AK ;=FLAE=L=JK D=KK L@9F LOA;= ALK OA<L
H=JAE=L=J AK ;=FLAE=L=JK >AF< L@=D=F?L@ 9F< OA<L@

1@=D=F?L@ G> 9 J=;L9F?D= AK ;=FLAE=L=JK EGJ=L@9F LAE=K ALK OA«<
H=JAE=L=J AK ;=FLAE=L=JK >AF<L@=D=F?L@ 9F< OA<L@

1@= OA<L@ G> 9 J=;L9F?D= AK GF= @9D> L@9L G> ALK D=F?L@ &> L@=H
E=9KMJ=K AF;@=K >AF< L@= <AE=FKAGFK G> L@= J=;L9F?D=

1@= OA<L@ G> 9 J=;L9F?D= AK AF;@=K D=KK L@9F ALK D=F?L@ &> L@=
E=9KMJ=K AF;@=K >AF< L@= <AE=FKAGFK G> L@= J=;L9F?D=

1@=H=JAE=L=J G> 9 KIM9J= AK AF;@=K #AF<L@=D=F?L@ G> =9;@ KA<:

1@=H=JAE=L=J G> 9F =IMAD9L=J9D LJA9F?D= AK AF;@=K #AF<L@= D=F
KA<=

1@=;AJ;ME>=J=F;= G> 9 ;AJ;D= E=OKMIMKALK #AF< L@= J9<AMK

1@=;AJ;ME>=J=F;= G> 9 ;AJ;D= E=9KMJ=K ;=FLAE=L=JK #AF< L@= J9<AM!
JGMF<=<G>> LG L@= F=9J=KL @MF<J=<L@

Simple Interest Problems

#GJ @GO E9FQ Q=9JK EMKL ‘= AFN=KL=< %G =9JF AF KAEHD=
AFL=J=KL

#GJ @GO E9FQ Q=9JK EMKL = AFN=KL=< 9LG =9JF AF KAEHD=
AFL=J=KL

L O@9L 9FFM9D AFL=J=KL J9L= EMKL = AFN=KL=<>GJ Q=9JK LG QA=L

AF KAEHD= AFL=J=KL

L O@9L 9FFM9ID AFL=J=KL J9L= EMKL = AFN=KL=<>GJ Q=9J LG QA=D:
AF KAEHD= AFL=J=KL

&> L@= KAEHD= AFL=J=KL =9JF=<>GJ Q=9JK O9K 9F< L@= 9FFM9D AF
O9K O@9L O9K L@= HIAF;AH9D

&> L@= KAEHD= AFL=J=KL =9JF=<>GJ Q=9JK O9K 9F< L@= 9FFM9D AF
JOL= O9K — O@I9L O9K L@= HIAF;AH9D
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OGDNAF? )AF=9J "IMOLAGFK

%GO E9FQ Q=9JK OADD AL L9C= LG <GM:D= =9JFAF? KAEHD= AFL=J=KL
9FFM9D J9L= %AFL 1G <GM:D= L@= AFN=KLE=FL EMKL =9JF = AF KAEHL
AFL=J=KL

%GO E9FQ Q=9JK OADD AL L9C= LG <GM:D= =9JFAF? KAEHD= AFL=J=K
9FFM9D J9L= %AFL 1G <GM:D= L@= AFN=KLE=FL EMKL =9JF AF KAEF
AFL=J=KL

'AE AFN=KL=< AF LOG 9;;GMFLK ,F=9;;GMFL =9JFK KAEHD= AFL=J=KL
L@=GL@=J=9JFK &>L@=AFL=J=KL9>L=J Q=9J09K @GO EM;@ <A«
AFN=KL AF =9;@ 9;;GMFL

'OF= @9K @=J KONAF?K AFN=KL=< AF LOG 9;;GMFLK 0@= @9K H9JL G>
9L 9FFM9D AFL=J=KL 9F< L@= J=KL AF 9 KONAF?K 9;;GMFL L@9L =9JFK ¢
AFL=J=KL &> L@= KAEHD= AFL=J=KL =9JF=<>JGE :GL@ 9;;GMFLK AK  >C
L@=F @GO EM;@ <G=K K@= @9IN= AF =9;@ 9;;GMFL

'GK=HML D9KL Q=9J K :GFMK G> AFLG LOG 9;;GMFLK %= AFN=KL=< H9
OAL@ 9FFM9D AFL=J=KL 9F< L@= J=KL AF 9 EGF=Q E9JC=L >MF< OAL@
9FFM9D AFL=J=KL %AK LGL9D AFL=J=KL >GJL@=Q=9J 09K %GO EM;@
AFN=KL AF =9;@ 9;;GMFL

*9JQ AFN=KL=< @=J LGL9D KONAF?K G> AF LOG 9;,GMFLK %=J EMLMO9L
9;;GMFL =9JF=< D9KL Q=9J9F< @=J !=9JF=< &> @=JLGL9D AFL=J=KL
L@= Q=9J O9K @GO EM;@ O9K AF =9;@ 9;;GMFL

DA;= AFN=KLK EGF=Q AFLG LOG 9;;GMFLK GF=OAL@ 9FFM9D AFL=J=KL
IFGL@=J OAL@ 9FFM9D AFL=J=KL 0@= AFN=KLK LAE=K 9K EM;@ AF L@
QA=D<AF? 9;;,GMFL 9K K@= <G=K AF L@= DGO=J QA=D<AF? 9;;GMFL &> @-
>GJL@=Q=9JAK @GO EM;@ <A< K@= AFN=KL AF =9;@ 9;;GMFL

'OE=K AFN=KL=< 9F AF@=JAL9F;= AF LOG K=H9J9L= :9FCK ,F=:9FC G>>=J=:
9FFM9D AFL=J=KL J9L= 9F< L@=GL9%@=AFN=KL=< LOA;= 9K EM;@ AF L@=

@A?@=J QA=D<AF? :9FC 9;;GMFL L@9F @=<A<AF L@=GL@=J &> @AK LC
AFL=J=KL >GJ Q=9J O9K L@=F O@9L O9K L@= 9EGMFL G> @QAK AF@-=

Uniform Motion Problems

&> AL L9C=K'AE@GMJIK LG <JAN=L@= EAD=KLG OGJC L@=F O@9L AK s
9N=J9?7= KH==<

&L LGGC 'ABI@MGMIK LG <JAN=L@= EAD=K @GE=>JGE ;GDD=?= 4@9L C
9N=J9?7= KH==<

L O@9L KH==< K@GMD< 'AE <JAN= A> @= OAK@=K LG LISNEDGNVEKD=K AF
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'9E=K 9F< *QJLAF O=J=9:D=LG <JAN=L@=  EAD=K >JGE )GK F?=D=K LG
0=9LLD= &> L@=LGL9D LJIAHLGGC @GMJIK L@=F O@9L O9K L@=AJ 9N=

PART D: DISCUSSION BOARD

4@9L AK J=?9J)<=< 9K L@= E9AF :MKAF=KK G> 9D?=:J9 "PHDY9AF
4@9L AK L@= GJA?AF G> L= 0GJ<

J=9L= 9F A<=FLALQ GJ ;GFLJ9<A;LAGF G> QGMJ GOF 9F< K@9J=AL GF L@
:G9J< -JGNA<= 9 KGDMLAGF 9F< =PHD9AF @GO QGM >GMF< AL

-GKL KGE=L@AF? QGM >GMF< H9JLA;MD9JDQ MK=>MD GJ AFL=J=KLAF? Al
"PHD9AF O@Q

GF<M;L 9 O=: K=9J;@ >GJ "KGDNAF? DAF=9J =IMOLAGFK _ 0@9J= 9 DAFC L
NA<=G LMLGJA9D L@9L QGM L@AFC AK @=DH>MD

OGDNAF? )AF=9J "IMOLAGFK
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ANSWERS

+G
5=K
+G

5=K

OGDNAF? )AF=9J "IMOLAGFK
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4A<L@ ;=FLAE=L=JK D=F?L@ ;=FLAE=L=JK
4A<L@ AF,@=K D=F?L@ AF,@=K

AF,@=K

MFALK

Q=9JK

OGDNAF? )AF=9J "IMOLAGFK
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Q=9JK
%=AFN=KL=< 9L 9F< 9L
'GK= AFN=KL=<  AFL@= !9F<  AF L@= EGF=Q E9JC=L >MF<
DA:= AFN=KL=< 9L 9F< oL
EAD=K H=J @GMJ
EAD=K H=J @GMJ
FKO=J E9Q N9JQ
FKO=J E9Q N9JQ
FKO=J E9Q N9JQ

OGDNAF? )AF=9J "IMOLAGFK
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1.8 Solving Linear Inequalities with One Variable

LEARNING OBJECTIVES

&<=FLA>Q DAF=9J AF=IM9DALA=K 9F< ;@=;C KGDMLAGFK

OGDN= DAF=9J AF=IM9DALA=K 9F< =PHJ=KK L@= KGDMLAGFK ?J9H@A;9
FME:=J DAF= 9F< AF AFL=JN9D FGLOLAGF

O0GDN= ;GEHGMF< DAF=9J AF=IM9DALA=K 9F< =PHJ=KK L@= KGDMLAGFI
?J9H@A;9DDQ GF 9 FME:=J DAF= 9F< AF AFL=JN9D FGLOLAGF

OGDN= 9HHDA;9LAGFK AFNGDNAF? DAF=9J AF=IMODALA=K 9F< AFL=JHJ:

Linear Inequalities

linear inequality = AK 9 ESL@=E9LA;9D KLI9L=E=FL L@9L J=D9L=K 9 DAF=9J =P|
9K =AL@=J D=KK L@9F GJ ?J=9L=J L@Q9F 9FGL@=J 1@=>GDDGOAF? 9J= KGE=
DAF=9J AF=IM9DALA=K 9DD G> O@A;@ 9J= KGDN=< AF L@AK K=;LAGF

solution to a linear inequality AK 9 J=9D FME:=J L@9L OADD HJG<M;=9 LIM=
KLOL=E=FL O@=F KM:KLALML=< >GJ L@= N9JA9:D= )AF=9J AF=IM9DALA=K @9N
AF>AFAL=DQ E9FQ KGDMLAGFK GJ FG KGDMLAGF &> L@=J=9J= AF>AFAL=DQ
?J9H@ L@= KGDMLAGF K=L GF 9 FME:=J DAF= 9F< GJ =PHJ=KK L@= KGDMLAG!
FGLOLAGF

JAF=9J =PHJ=KKAGFK J=DIL#< OAL@
L@=KQE:GDK a 9F<

J=9D FME:=J L@9L HIG<M;3K 9
LIM= KL9L=E=FL O@=F ALK N9DM=
AK KM:KLALML=<>GJ L@= NPJA9:D=
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Example 1
J=Y 1 9F<Y KGDMLAGFKULG
OGDMLAGF

OM:KLALML= L@= N9DMBKKAEHBA>Q 9F<;@=;C LG K== A> O= G:L9AF 9 LIM=
KL9L=E=FL

rg Y 1 l# Y

FKO=J Y 1 AK9KGDMLAGF 9F<AK FGL

DD :ML GF=G> L@= L=;@FAIM=K D=9JF=< >GJ KGDNAF? DAF=9J =IMILAGFK 9F
DAF=9J AF=IM9DALA=K 5GM E9Q 9<< GJ KM:LJ9;L 9FQ J=9D FME:=J LG :GL@ KA
AF=IMIODALQ 9F< QGM E9Q EMDLAHDQ GJ <ANA<= :Gt@.KA=<9KE FMEFE) LG
;J=9L= =IMAN9D=FL AF=IM9DALA=K #GJ =P9EHD=

1
1 11 ANVAIBDJ POCPU TEFT
1

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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1
1

—_ — YINEFCPU THEFTCZ
1 + 5SF

OM:LJ9;LAF? >JGE =9;@ KA<= 9F< <ANA<AF? =9;@ KA<=:Q HGKALAN= J=KMDI
AF=IMIODALQ L@9L AK LIM=

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 2
0GDN= 9F< 2J9H@ L@= KGDMMGF K=L

OGDMLAGF

&L AK @=DH>MD LG L9C= 9 EAFML= 9F< ;@GGK= 9 >=0 N9DM=K AF 9F< GML (
K=L KM:KLALML=L@=E AFLG L@= GJA?AFID AF=IMODALQ 9F< L@=F N=JA>(
AF<A;9L=< QGM K@GMD<Y=PHt&E KGDN=L@= GJA?AFID AF=IMIDALQ 9F< L
Y K@GMD< FGL

1 # Y r# Y

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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@=;CAF? AF L@AK E9FF=J ?AN=K MK 9 ?GG< AF<A;9LAGF L@9L O= @Q9N=KG
AF=IM9DALQ ;GJJ=;LDQ

4= ;9F =PHJ=KK L@AK KGDMLAGF AF LOG 09QK MKAF? K=L FGLILAGF 9F< A|
FGLOLAGF

\Yy ~ 4RPBJPO

&F L@AK L=PL O= OADD ;@GGK= LG HJ=K=FL 9FKO=JK MKAF? AFL=JN9D FGL

FKO=J 1

4@=F OGJCAF? OAL@ DAF=9J AF=IM9DALA=K 9 <A>>=J=FL JMD=9HHDA=K O@
<ANA<AF? :Q 9 F=?9LAN= FME:=J 1G ADDMKLJ9L= L@= HJG:D=E ;GFKA<=J L@:-
KL9L=E=FL 1 9F<<ANA<=:GL@ KA<=K:Qa

YAEFCPU TEFTCZ 1

1
1 ' BMF

1
1
1

IANA<AF? :Q a J=KMDLK AF 9 >9DK= KL9L=E=FL 1G J=L9AF 9 LIM= KL9L=E=FL |
EMKL := J=N=JK=<

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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SAFSIFU FIHRVBMZ

1
1 + 58F

1
1
1

1@= K9E= HJG:D=E G;;MJK O@=F EMDLAHDQAF? :Q 9 F=?9LAN= FME:=J 1@AK
>GDDGOAF? F=0/0¥P=$,"($1"& ™ """& 1 & ,". &% * *.*+ ||

"&)-$",1 &L AK =9KQ LG >GJ?=L LG <G L@AK KG L9C= KH=;A9D ;9J= LG O9L;@ >
;G=>>A;A=FLK &F ?=F=J9D ?AN=F 9D?=:J9A; =PHI=-KRQAEEKAK 9 HGKALAN=
FGFR=JG J=9D FME:=J O= @9N= L@= yeapeides\éfinequalities

Addition property of
inequalities:

*G #UFO" D # D

Subtraction property of
inequalities:

*G # UFO1D #1D

*G # UF@ B¢
Multiplication property of

inequalities:

*G # UFO1D 10¢#

*G # UFGy £

Division property of
inequalities:

{ it
"6 # UFGy 1o

“JGH=JLA=K MK=< LG G:L9AF 4= MK= L@=K= HIGH=JLA=K LG €qudssfedEinequality GF=0AL@ L@= K9E=
=IMAN9D=FL AF=IM9DALA=K [9F«GDMLAGF K=L O@=J=L@= N9JA9:D= AK AKGD9L=< 1@=HJG;=KK AK KAEADSY
MK=< 9K 9 E=9FK LG KGDN= L @F/I9LAGFK

&F=IMIDALA=K L@9L K@9J=|L@=
K9E= KGDMLAGF K=L

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=



@9HL=J D?=:J9 #MF<9E=FL9DK

Example 3

OGDN= 9F< ?J9H@ L@= KGDMLAGF K=L a

OGDMLAGF

1Yl

YJBICF
$PNCIFMLFWINT
APWFGPSY
YaMNEFCPU TEFTCZ 1

3RAFSIFU FIORBAZ

FKO=J &FL=JN9D FGLILIAGF 1

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 4
OGDN= 9F< 2J9H@ L@= KGDMLAGFYK=L 1 VY1
OGDMLAGF
1 Y1 1 Yl
1Y 1Y
1Y 1Y
1Y
1Y
- T 3RA¥SIFU FIOHRVBMZ
Y 1-
* I7 * IS ! I} * AI 5 7 )

FKO=J &FL=JN9D FGLILAGF

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 5

OGDN=9F< ?J9H@ L@= KGDMLAGF Kal- - Y1

OGDMLAGF
- Yl a— -—-Y1
- Yl a- Y1l-
- Yl- Yal-
1- Yal-
1-— 1-Y ° 1- 1- SAFSTFU FIORRVBMZ
Y

FKO=J &FL=JN9D FGLOLAGF

~

Try this! 0GDN= 9F< ?J9H@ L@= KGDMLAGF K=Y

FKO=J 1

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6’

;DA;C LG K== NA<=G

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=


http://www.youtube.com/v/COLLNtwYFm8
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Compound Inequalities

#GDDGOAF? 9J= KGE= =P9EHD=K G> ;GEHGMF< DAF=9J AF=IM9DALA=K

1 Y1 Y 1 PSY1l

1l@=Keompound inequalities  9J= 9;LM9DDQ LOG AF=IM9DALA=K AF GF= KL9L=E
BGAF=<:Q L@= &5J8J :Q L@= OGJI<#GJ =P9EHD=

1 Y1
AK 9 ;GEHGMF< AF=IMODALQ :=;,9MK= AL ;9F := <=;,GEHGK=< 9K >GDDGOK

1 Yl BOEY1

4= ;9F KGDN= =9;@ AF=IM9DALQ AF<ANA<M9DDQ L@= AFL=JK=;LAGF G>L@= L
KGDN=K L@= GJA?AF9D ;GEHGMF< AF=IM9DALQ 4@AD=L@AK E=L@G< OGJC
E=L@G< L@9L MKM9DDQ J=IMAJ=K >=0=J KL=HK HHDQ L@= HJGH=JLA=K G>
L@J== H9JLK G> L@= ;GEHGMF< AF=IM9DALQ OAt®)"K@E ?GCIB 'G>,!

%" $ G>L@=KLIL=E=FL LG <=L=JEAF=L@=:GMF<K G> L@= KGDMLAGF K=L

10G GJ EGJ= AF=IMODALA=K AF
GF= KL9L=E=FL BGAF=<:Q L[@=
OGJ<NF<_GJ:QL@=0GJ<
"GJ _

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 6
0GDN= 9F< 2J9H@ L@= KGDMLAGF KM1

OGDMLAGF

1 Y1
1 Y1
1 Y
1 Y
1 Y

FKO=J &FL=JN9D FGLILAGF

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 7

OGDN= 9F< ?J9H@ L@= KGDMLAGF K=LY

OGDMLAGF

=

/
<
=
=

-6 -5 -4 -3 -2 -1 0 1 2 3

FKO=J &FL=JN9D FGLOUAGF

&L AK AEHGJL9FL LG FGL= L@9L O@=F EMDLAHDQAF? GJ <ANA<AF? 9DD L@J-
;GEHGMF< AF=IM9DALQ :Q 9 F=?9LAN= FME:=J QGM EMKL J=N=JK=9DD G> L@
AF L@= KL9L=E=FL #GJ =P9EHD=

1Y
1Y
11
Y 1

1
1
1

1@=9FKO=J 9:GN= ;9F := OJALL=F AF 9F =IMAN9D=FL >GJE O@=J= KE9DD=J FN\
LG L@=D=>L 9F< L@= D9J?=J FME:=JK DA= LG L@= JA?@L 9K L@=Q 9HH=9J Gl

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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1 Y

2KAF? AFL=JN9D FGLILAGF 1DJAL=

Try this! 0GDN= 9F< ?J9H@ L@= KGDMLAGFXK=L Y1

FKO=J 1

s L L L . N— —— L L L L
7
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

:DA;C LG K== NA<=G

#GJ ;GEHGMF< AF=IMODALA=K OAL@*1.@BGMAIGIC :GL@ AF=IMIDALA=K
K=H9J9L=DQ 9F< L@=F ;GFKA<=J L@= MFAGF G> L@= KGDMLAGF K=LK 39DM=
KGDN==AL@=J AF=IM9DALQ

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=


http://www.youtube.com/v/BEXeGm_FGDc
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Example 8

OGDN= 9F< ?J9H@ L@= KGDMDLAGF K=I1 PSY1

OGDMLAGF

OGDN==9;@ AF=IM9DALQ 9F< >GJE L@= MFAGF :Q ;GE:AFAF? L@= KGDMLAG

Y "1 Y1
Y 1 |GJ Y
Y 1 Y

{10*9*8*7*6*5*4*3*2*1 0123456789 10’

FKO=J &FL=JN9D FGLILLGH F

Try this! OGDN=9F< ?J9H@ L@= KGDMLAGF K=L
Y1 1 ©PS 1Y

]
Y

;DAC LG K== NA<=G

Applications of Linear Inequalities

0GE=G> L@=C=Q OGJ<K 9F< H@J9K=K L@9L AF<A;9L= AF=IM9DALA=K 9J= KMI
:=DGO

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=


http://www.youtube.com/v/HdXp6Dabl4I
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(=Q -@J9K=K

1J9FKD9LAG

FME:=J AKat least

FME:=J AKmore than  noninclusive

Ya
FME:=J AK or more inclusive
FME:=J AKat most

v
FME:=J AK or less inclusive
FME:=J Akstrictly less than

Y
FME:=J AKess than noninclusive
FME:=J AKgreater than

Y

FME:=J AKn between 9F<

FME:=J AK 9L D=9kind 9L EGKL

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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(=Q -@J9K=K 1J9FKD9LAGF

FME:=J E9Qrange >JGE LG

K OAL@ 9DD 9HHDA;9LAGFK ;9J=>MDDQ J=9< L@= HJG:D=E K=N=J9D LAE=K 9I

OGJI<K 9F< H@J9K=K &<=FLA>Q L@= MFCFGOFK 9F< 9KKA?F N9JA9:D=K +=PL
OGJ<AF? AFLG 9 EQL@=E9LA;9D AF=IMODALQ #AF9DDQ MK=L@=HJGH=JLA=k
D=9JF=< LG KGDN=L@= AF=IMI9DALQ 9F< =PHJ=KK L@= KGDMLAGF ?J9H@A;9I
FGLOLAGF

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 9

0=N=F D=KK L@9F LAE=K L@=KME G>9 FME:=J 9F< AK 9L EGKL #AF<9DI
FME:=JK L@9L KO9LAK>Q L@AK ;GF<ALAGF

OGDMLAGF

#AJKL ;@GGK= 9 N9JA9:D=>GJ L@= MFCFGOF FME:=J 9F< A<=FLA>Q L@= C=
9F< H@J9K=K

)=L&J=HJI=K=FL L@= MFCFGOF AF<A;9&=%:® "

three times the sum of

a number and 5 seven less than s at most
—— ——— ==
3(n+5) - 7 < 11
OGDN=>%5J

@) 1 -

@) 1

O N

O\

O\

FKO=J FQ FME:=J D=KK L@9F GJ =IM9D LG OADD K9LAK>Q L@= KL9L=E=FL

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=
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Example 10

1G=9JF 9 AF 9 E9L@=E9LA;K ;GMJIK=L@= L=KL 9N=J9?= EMKL := 9L D=9KL
D=KKL@9F &> 9 KLM<=FL =9JF=< 9F< GF L@=>AJKL >GMJ L=KLK
O@9L EMKL K@= K;GJ=GF L@=>A>L@ L=KL LG =9JF 9

OGDMLAGF

0=L MH 9 ;GEHGMF< AF=IM9DALQ O@=J= L@= L=KL 9N=J9?= AK :=LO==F 9F
&F L@AK ;9K= AF;DM<=L@= DGO=J :GMF<

)=L0J=HJ=K=FL L@= K;GJ= GF L@=>A>L@ L=KL

FKO=J 0@=EMKL =9JF 9 K;GJ=G>9L D=9KL 9F<D=KK L@9F

&F L@= HJ=NAGMK =P9EHD= L@= MHH=J :GMF< O9K FGL H9JL G> L@= KGD|
4@9L OGMD< @9HH=F A> K@=<A<=9JF9 GFL@=>A>L@ L=KL
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K O=;9F K== @=J9N=J9?= OGMD<:= O@A;@ OGMD< =9JF @=J 9F

KEY TAKEAWAYS

X &F=IM9DALA=K LQHA;9DDQ @9N= AF>AFAL=DQ E9FQ KGDMLAGFK 1@=
HJ=K=FL=< ?J9H@A;9DDQ GF 9 FME:=J DAF= GJ MKAF? AFL=JN9D FGL9L!
GL@

X DD :ML GF=G> L@=JMD=K >GJ KGDNAF? DAF=9J AF=IM9DALA=K 9J= L@
KGDNAF? DAF=9J =IMOLAGFK &> QGM <ANA<= GJ EMDLAHDQ 9F AF=IM9
F=?9LAN= FME:=J J=N=JK=L@= AF=IM9DALQ LG G:L9AF 9F =IMAN9D=FL
AF=IM9DALQ

X GEHGMF< AF=IM9DALA=K AFNGDNAF? L@= 0GJ< *GJ_ J=IMAJ= MK LG K
AF=IM9DALQ 9F< >GJE L@= MFAGF G> =9;@ KGDMLAGF K=L 1@=K=9J=
L@9L KGDN= 9L D=9KL GF= G> L@= ?AN=F AF=IM9DALA=K

X GEHGMF< AF=IM9DALA=K AFNGDNAF? L@= OGJ< "9F<_ J=IMAJ=L@=
AFL=JK=;LAGF G> L@= KGDMLAGF K=LK >GJ =9;@ AF=IM9DALQ 1@=K=¢
L@9L KGDN=:GL@ GJ 9DD G> L@= ?AN=F AF=IMODALA=K

X 1@= ?=F=J9D ?MA<=DAF=K >GJ KGDNAF? OGJ< HJG:D=EK 9HHDQ LG 9H}
AFNGDNAF? AF=IM9DALA=K =909J= G> 9 F=0 DAKL G> C=Q OGJ<K 9F<
L@9L AF<A;9L=9 E9L@=E9LA;9D K=LMH AFNGDNAF? AF=IM9DALA=K
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TOPIC EXERCISES
PART A: LINEAR INEQUALITIES

Determine whether or not the given value is a solution.

Y1 1 Y 1

1Y 1 Y
Y1 1 Y
Y1 Y
Z1 a <7

(4 ’ Z 1

B "1 B 1-

Bl "1 B 1-
1 Y1 1 Y 1-
Y 1 PS Y1 Y

Graph all solutions on a number line and provide the corresponding
interval notation.

Y 1
Y 1

1 2 1

1 Z

1B
1B
Y-

Y -
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-7 - a-
— 7 = -
1
Z 1
1 zZ
1 1Y
1 B B
B 1B a
u 1 U
1 U 1 1U
- Y -Y 1-
— — Y1 a—
Y1 Y1 Y1
Y1 Y1 1Y
1 Za Z Z1
Z1 Z
1 u 1 1 U
1 W0 1 UlU
- Y 1- Y - Y —
1- Y1 — Y1l a— Y1-—
Y a Y 1Y
Y 1Y 1Y
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1 B a 1 B1B

PART B: COMPOUND INEQUALITIES

Graph all solutions on a number line and provide the corresponding
interval notation.

1 Y
1 Y
1 Z1
1 Z
1 Y
1 Y
1 1 U
1U
1- -B - -
1- -B - -
Y 1 PSYl1
Y "1 PSY1 al
YL ° PSY1l a
Y 1 PSY1 1
Y1 PSY
Y1 PSY a

Z PS 1 Z
17 PS1 zZ°

Y 1 PS 1Y
1-Y PS1-Y
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1 Y BOEY1
1Y BOE Ya
Z1 BOE1

Z a BOE Z
1Y BOE

1 Ya BOEY1

Z " BOEK a
1 Z BOH Z 1
1 Y1 1
Y
1 Z1
1 1 Z
1 U
1 1 U
1 Y 1 1Yy 1
1 Y1 1 Y
1- — Y1 —
1- — Y1 —
1 B Bl

PART C: APPLICATIONS

Find all numbers that satisfy the given condition.

OGDNAF? )AF=9J &F=IM9DALA=K OAL@ ,F= 39JA9:D=



@9HL=J D?=:J9 #MF<9E=FL9DK

1@J== D=KK L@9F LOA;= L@= KME G> 9 FME:=J 9F< AK 9L EGKL
#AN= D=KK L@9F LAE=K L@=KME G>9 FME:=J 9F< AK 9L EGKL
#AN= LAE=K L@= KME G> 9 FME:=J 9F< AK 9L D=9KL

1@J== LAE=K L@= <A>>=J=F;= :=LO==F 9 FME:=J 9F< AK 9L D=9KL
1@=KME G> LAE=K9 FME:=J 9F< AK :=LO==F 9F<

"A?@L D=KK L@9F LOA;=9 FME:=J AK :=LO==F a 9F<a

#GMJ KM:LJ9;L=< >JGE L@J== LAE=K KGE= FME:=J AK :=LO==F a 9F<

+AF= KM:LJ9;L=<>JGE LAE=K KGE=FME:=J AK :=LO==F 9F<

Set up an algebraic inequality and then solve.

4AL@ 9 ?GD> ;DM: E=E:=JK@AH ;GKLAF? H=JEGFL@ =9;@ JGMF< G> (
GFDQ %GO E9FQ JGMF<K G> ?GD> ;9F 9 E=E:=J HD9Q A> @= OAK@=K
@AK ;GKLK  H=JEGFL@ 9L EGKL

J=FL9D LJM;C ;GKLK H=J<9Q HDMK  H=J EAD= <JAN=F %GO E9FQ EA
;9F := <JAN=F GF 9 GF=<9Q J=FL9D LG C==H L@= ;GKL 9L EGKL

*9JC =9JF=< 9F< HGAFLK GML G> GFL@=>AJKLL@J==IMARR=K 4@
@=K;GJ= GF L@=>GMJIL@ IMAR LG 9N=J9?= 9L D=9KL

'G==9JF=< K;GJ=K G> 9F< GF @AK >AJKL >GMJ 9D?=:J9 =P9EK 4@9
EMKL @= K;GJ= GF L@=>A>L@ =P9E LG 9N=J9?= 9L D=9KL

?QEF9KL K;GJ=< 9F< GF L@=>AJKL >AN==N=FLK 4@9L
EMKL @= K;GJ= GF L@= KAPL@ =N=FL LG 9N=J9?= 9L D=9KL

<9F;=JK;GJ=< 9F< >JGEL@=>AJKL LOG BM<?=K 4@9L EMKL @=J K;G
>JGE L@=L@AJ< BM<?=;GE= AF 9K A> K@= AK LG 9N=J9?= GJ @A?@=J

&> LOG LAE=K 9F 9F?D= AK :=LO==F <=?J==K9F< <=?J==K L@=F O@9L
L@=:GMF<K G> L@= GJA?AF9D 9F?D=

1@=H=JAE=L=J G> 9 KIM9J= EMKL :=:=LO==F AF;@=K9F< AF;@=K #AF
D=F?L@ G> 9DD HGKKA:D= KA<=K L@9L K9LAK>Q L@AK ;GF<ALAGF

‘GEHML=J AK K=L LG K@ML <GOF A> L@= L=EH=J9LMJ==P;==<K W $AN:
=IMAN9D=FL KL9L=E=FL MKAF? <=?2J==K #9@J=P@=AL %AEL

;=JL9AF OFLA>J==R= AK =>>=;LAN=>GJ 9 L=EH=J9LMJ=J9F?=G>a W LG
L@= =IMAN9D=FL J9F?= AF <=?J==K #9@J=F@=AL
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PART D: DISCUSSION BOARD

>L=F KLM<=FLK J=N=JK= L@= AF=IM9DALQ O@=F KGDNAF? 4@Q <G
QGM L@AFC L@AK AK 9 ;GEEGF =JJGJ "PHD9AF LG 9 :=?AFFAF? 9D?=:J9 KIi
O=<G FGL

GF<M;L 9 O=: K=9J;@ >GJ "KGDNAF? DAF=9J AF=IMODALA=K _ 0@9J= 9 DAF
GJ NA<=G LMLGJA9D L@9L QGM L@AFC AK @=DH>MD

4JAL= QGMJ GOF C=Q L9C=909QK >GJ L@AK =FLAJ=;@9HL=J 4@9L <A< (
:=J=NA=0 9F< O@9L <A< QGM >AF< LG :=F=0 0@9J= QGMJ L@GM?@LK G
<AK;MKKAGF :G9J<
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ANSWERS

5=K
+G
5=K
+G

5=K

§10—9—8—?—6—!5 -4-3-2-1

=3 5
o bk
d =
Bk
L
=k
-] =
oo =
-0 3
=)

-10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 91

. | 'l L 'l L 'l 'l L L 'l L L

~10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 ]:l.:
EIIlII—‘;l—8—7—4!:’p—S—4—3—2—[ 0123 456728910
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~10-9-8-7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 ]:).:

-6 -5 -4 -3 -2 -1 0 1 2 4 5 6
1 1-
E'-' 5 k | | 1 3 5 7 2
—4—5—3_5'—2—5~]—2—051525354
Y
6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
1
1
1
1
1
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
1
-— 1
6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
1 1 F
e6—5—4—3—2—:10 1 2 3 4 5
1 - F -
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1

§]0—9—8—?—6—5—4—3—2—| 01 23 45 6 7829 IO'
1 1

—;5—30—25—20—15—10 =5 0 5 10 15 20 25 30 35’
1

L ! L S L L L e

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
1

—!;5—30—25—20—15—10 -5 0 5 10 15 20 25 30 35'
Y

"6 -5 4 -3 2 -1 0 1 2 3 4 5 6
a

6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
1_ —

< L l? 1 l$ 1 13 L H 1 ; L ; L :

—4—5—3—3—2_5—1_30 S | o 2 o 3 B 4
1

L 1 L y L S L L TR

= ORR=S A= = =) B =] 0 | 2 3 4 5 6
1 1

a1 L TS A A L T 1 L L L 1 1 1L L L L L 1 L L »

< =, D >

-10-9-8-7-6-5-4-3-2-101 2 3 4 5 6 7 8 910
1 1

‘—35—30—25—20—15—10 -5 0 5 10 15 20 25 30 35’
1

L L y L L — e L Ly

-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35
1_ —

L L L L L 1 1 1 L

h 4 2 1 1 2 4 5 7 8
233l 0 3 3 g 325 353
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*=E:=JK E9Q HD9Q JGMF<K GJ >=0=]

*9JC EMKL =9JF 9L D=9KL HGAFLK GF L@= >GMJL@ IMAR
%=EMKLK;GJ=9 GF L@=KAPL@ =N=FL

1@= 9F?D= AK :=LO==F <=?J==K OF< <=?J==K

1@= ;GEHML=J OADD K@ML <GOF O@=F L@= L=EH=J9LMJ= =P;==<K W#
FKO=J E9Q N9JQ

FKO=J E9Q N9JQ
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1.9 Review Exercises and Sample Exam
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REVIEW EXERCISES
REVIEW OF REAL NUMBERS AND ABSOLUTE VALUE

Reduce to lowest terms.

Simplify.
1 1-
11 1-

111B
1111B

Graph the solution set and give the interval notation equivalent.

Ya l

Y

1 Y

1 Y"

Y BOEal
Y BOFE

Y 1 PY 1
Y 1 PY

/I=NA=0 "P=J;AK=K 9F< 09EHD= "P9E
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Determine the inequality that corresponds to the set expressed using
interval notation.

1
1 1

I U S S
H
M
H

Simplify.
1
111 1- 1
1111 ]
1111 ]

Determine the values represented by a.

B
B
B 1
B B

OPERATIONS WITH REAL NUMBERS

Perform the operations.

- 1- —
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-1 1- 1—
_1_0_
1- o— —
1_
1_
1 1
1 1
1 1 1
1 1
1 1 11
1 1 1
1 1
11
1 11
1 1
1}111
1 111
1 11]
1 1]
1 1 1]
11111
Simplify.
9((
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5 (
o (

o
(«

,
(«

,

o (

o ((

o

o
(@

((

Use a calculator to approximate the following to the nearest
thousandth.

o (

o (

o (

5 (

#AF< L@= D=F?L@ G> L@= <A9?GF9D G> 9 KIM9J= OAL@ KA<=K E=9KMJAF

#AF< L@= D=F?L@ G> L@= <A9?GF9D G> 9 J=;L9F?D= OAL@ KA<=K E=9KM.
;=FLAE=L=JK 9F< ;=FLAE=L=JK
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ALGEBRAIC EXPRESSIONS AND FORMULAS

Multiply.

- Y Y1
1 —Z21—-272 —

B1 BC1 C 1
N 1 NO O

Combine like terms.
YZ1 Y21 YZ1 YZ
Y Z YZ 1 YZ1 Y1
BC1 BC 1BC BC1
NOlI NO NO1 (N1 N O NO

Simplify.
Y Y1 Y 1 Y1
Y Z Y21 1 YZ 1 YZ
B1C1 B BCl C
N NO1 N 1 O
Evaluate.

Y1 Y oe@)Y 1-
Y 1Yl o@=3 1-
B1Co@=3B 19<C 1

B1 BC Co@=3B 9<C 1
Y Y1l o@=3x 1
Y Y o@=J 1
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9 g«q««g{@@dﬁ C 1 o9<D 1

9 g«q««gb@:JB C 1 o9<D 1

>Slo@=3S 9 (gF< |

- >S0@=3S 9 (
A@9L AK L@= KAEHD= AFL=J=KL =9JF=< GF 9 Q=9J AFN=KLE=FL G> 9L
9FFM9D AFL=J=KL J9L= G>

'9E=K LJ9N=D=< 9L 9F 9N=J9?= KH==< G> EAD=K H=J-@@GNIHGI6GO >9
<A< @= LJON=D

((

1@= H=JAG< G> 9 H=F<MIPME;GF<K AK ?AN=F :Q L@= %JEMD& —
O0@=J=J=HJ=K=FLK ALK D=F?L@ AF >==L HHJGPAEO9L=L@=H=JAG< G>9 |
OAL@ D=F?L@ >==L /GMF< G>>LG L@=F=9J=KL L=FL@ G> 9 >GGL

1@= 9N=J9?= <AKL9FAF EAD=K 9 H=JKGF ;9F K== 9F G:B=;L AK ?AN=F :Q L@

9 |
>GJEMDE —— O@=JEJ=HJ=K=FLK L@= H=JKGF' K @=A?@L 9:GN=L@=?
E=9KMJ=< AF >==L 4@9L 9N=J97= <AKL9F;=;9F 9 H=JKGF K== 9F G:B=;L >JC(
@=A?@L G> >==L /GMF< G>>LG L@=F=9J=KL L=FL@ G> 9 EAD=

RULES OF EXPONENTS AND SCIENTIFIC NOTATIO

Multiply.
Y 7Y
Y
Y Y
Y
1YZ " YZ]
BCD1 B

1 BCD

B CD
1 Y+ 2]

Yz
1 Y2

1
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YZ
1 BC
( D)
1 N
( 0)
1B CD '
( BC D)
BE D
( BCD)
Perform the operations.
m m !
m ! m
m 1
—
o
1@= N9DM= G> 9 F=0 L9:D=L ;GEHML=J AF <GDD9JK ;9F := =KLAE9L=< MKA}
>GJEMD@V U ! 0@=32=HI=K=FLK L@= FME:=J G> Q=9JK 9>L=]

AK HMJ;@9K=< 2K=L@=>GJEMD9 LG =KLAE9L=L@= N9DM= G> L@&@= L9:D=
Q=9JK 9>L=J AL O9K HMJ;@9K=<

1@= KH==< G> DA?@L AK 9HHJGPAHBL=DRAD=K H=J @GMJ "PHJ=KK L@AI

KH==< AF EAD=K H=J EAFML= 9F< <=L=JEAF= L@= <AKL9F;= DA?@L LJ9N=C
EAFML=K

POLYNOMIALS AND THEIR OPERATIONS

Simplify.
Y YL 1 Y Y1
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Y1Y Y Y1
BC 1BC 1 BC BC1
Y1 2 1Y Y212 1 YZ Z
1-—- Y Y1
—Y1-Y -—
Y Y1
Y1 Y1Y
Y1Y Y 1Y
B C B1C
B C B1 BC C
Y1
Y1
Y
Y 17
Y Z
BC1 BC BC
BC
YZ1 YZ YZ
YZ
Y1Y Y1
Y1
Y Y 1 Y1l
Y
Y1 Y Y1
Y1
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SOLVING LINEAR EQUATIONS

Solve.

Y1l
Y1l

- Y1l —

1 Z 1 Z
Y1 1Y 1Y
1 VY1l Y 1 Y
Y 1 Y1
1 Y1 1 1Y
Y Y

O0GDN=>6GJ >S > ST
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oGDN=xG¥ NY C

D9J?=J AFL=?=J AK EGJ=L@9F LOA;= 9FGL@=J &> L@=AJ KME <ANA<=<
>AF< L@= AFL=?=JK

1@= KME G> L@J== ;GFK=;MLAN= G<< AFL=?=JK AK  #AF< L@= AFL=?=JK

1@=D=F?L@ G> 9 J=;L9F?D= AK E=L=JK D=KK L@9F LOA;= ALK OA<L@ &>
E=9KMJ=K E=L=JK >AF<L@=D=F?L@ 9F< OA<L@

%GO DGF? OADD AL L9C= LG =9JF AF KAEHD= AFL=J=KL =9JFAF? 9l
AFL=J=KL

&L LGGC 09DB@GMJIK LG <JAN=L@= EAD=K @GE=>JGE @=J ?J9F<EGL
@GMK= 4@9L O9K @=J 9N=J9?= KH==<
'=9FFAF= AFN=KL=< @=J :GFMK G> AF LOG 9;;,GMFLK ,F=9;;,GMFL =9JF=

— KAEHD= AFL=J=KL 9F< L@= GL@=J=9%YRAEHD= AFL=J=KL &> @=JLGL9
AFL=J=KL >GJ GF=Q=9J O9K @GO EM; @ <A< K@= AFN=KL AF =9;@ 9;;(

SOLVING LINEAR INEQUALITIES WITH ONE VARIABL

Solve. Graph all solutions on a number line and provide the
corresponding interval notation.

Y1

Y1
1Y
1 Ya
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Y BOEY1
Y1 ° BOEY a
Y1 1 PSY1
1 Y1 PS1 Ya
Y PSY1 1

Y1l 1 PS 1Y 1
'=3JQ K;GJ=< 9F< GF L@=>AJKL >GMJ 9D?=:J9 =P9EK 4@9L EMKL €
K;GJ= GF L@=>A>L@ =P9E KG L@9L @AK 9N=J9?= AK 9L D=9KL

&> <=2J==K D=KK L@9F LAE=K 9F 9F?D= AK :=LO==F <=?J==K 9F<
L@=F O@9L 9J= L@= :GMF<K G> L@= GJA?AFID 9F?D=

<=2,
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ANSWERS

1B
1

—60 —50 —40 —30 =20 —10 0 10 20 30 40 50 6?
1

14 -12 -10 -8 -6 -4 -2 0 2 4 6 8§ 10
1
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1_

a

N
i
> ««

1 9((

9

9 «;:FLAE:L:JK

Y Y1

1B BC C

YZ1 YZ

BC

1Y Y

1B1BC C
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((

K=;,GF<K

1Y 1Y
BC1 BC1l
1 Y1Y

Y 1 Y1l
Y1Y Y 1
B C

Y1 Y Y1
Y1 YZ [Z
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Y 1Y _—
Y1
B1B
Y
a
1-
||l)S
T NS
)=F?L@ E=L=JK 4A<L@ E=L=JK
EAD=K H=J @GMJ
1
gw —5 0 5 10 15 20 25
"2 -1 0 1 2 3 4 5 6 1 9 1
1
gw -5 0 5 10 1315 20 25
6 -5 -4 -3 -2 -1 0 1 2 5 6
1-
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1
+—1L L L w L L L -
-6 -5 -4 -3 -2 -1 0 | 2 3 4 5 6
1 -
L L 1 L Lt L L —
I e N L O - T SR A S
2 2 2 2 2 2 2 2
) i 3 5 7 1"
-1 — 0 ~ 1 B 2 B 3 - 4 3 5 Y 6
0 1 2 73 4 5 6
1 - F
1 1 1 Fan L L L
A _4_3_2_] 2 3 4 T 6 7 8 9 2>
55 55935 55 5 s 5 5 5

l-—ﬁ -5 -4 -3 -2 -1 0 1 2 3 4 5 6‘:|
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SAMPLE EXAM

Simplify.
1 1]1}
1— 1 1 ?—i
19 ((«
9 g(((((

#AF< L@= <A9?GF9D G> 9 KIM9J= OAL@ KA<=K E=9KMJAF? ;=FLAE=L=JK
Simplify.
1YY YZ]

1
1 B8 CD
( BCD)
BC BC1 1BC BC1

Y1Y 1 Y1

Y1
B1C B BC C
Y1 Y Y1 Y
Y1
Solve.
- Y1 —

- Yl 1- Y1

1 Y1l Y
— Y1 - Y1l
0GDN=>GBY & D
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Solve. Graph the solutions on a number line and give the corresponding
interval notation.

Y1 1 Y1 a
Y1 1 Y 1
1 - Y1
Y1 PSY1 1

Use algebra to solve the following.

1=2)==K #9@J=F@¥_?AN=F :Q L@=>GJEMD9 $ 0@=J=
J=HJ=K=FLK <=?J==K =DKAMK 4@9L AK L@= #9@J=F@=AL =IMAN9D=FL L(

1@=D=F?L@ G>9 J=;L9F?D= AK AF;@=K D=KK L@9F ALK OA<L@ &> L@=
AF;@=K >AF< L@=D=F?L@ 9F< OA<L@ G> L@= J=;L9F?D=

*=D9FA= AFN=KL=<  AF LOG K=H9J9L=9;;,GMFLK 0@= AFN=KL=< H9JL AF
=9JF=< KAEHD= AFL=J=KL 9F< L@= J=KL AF 9 KONAF?K 9;;GMFL L@9L =9,
KAEHD= AFL=J=KL &> L@= LGL9D KAEHD= AFL=J=KL >GJ GF= Q=9J O9K
<A< K@= AFN=KL AF =9;@ 9;;GMFL

J=FL9D ;9J ;GKLK H=J <9Q HDMK H=J EAD= <JAN=F &> L@=LGL9D;
GF=<9Q J=FL9D AK LG := 9L EGKL @GO E9FQ EAD=K ;9F := <JAN=F
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ANSWERS

L o
9 «;:FLAE=L=JK
BD
1_
C
1Y Y
B1C
BY
Z =<
{6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6’
1 1- F

< S S S o
5-4-3;/2-10 1 2 3 4 5 6 7 8 91
3

=F?L@ AF,@=K OA<L@ AF;,@=K

1@=;9J ;9F :=<JAN=F 9L EGKL EAD=K
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