N

Algebra 2
Chy1.2

different number systems.

i 1.2 — Properties of Real Numbers
Objective : To qaph = ovder real nhimbers. To idenhfy

Prop
Know the following vocabulary. Complete the diagram that illustrates the relationships between the

Name: K@%{

ecries of real numbers.
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X PARTNERS %
Classify in as many ways as possible:
56 5.6 56 5.616616661...
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* PARTNERS %
Graph each Elfﬁff)er on a number line.
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Properties of Real Numbers

For any real numbers a, b, and ¢ Examples
1. Commutative Property of k.
e Additon—> A +b= bip 24 =442
e Multiplication > O-b =k o 4= 204
2. Associative Property of
o Addiion—> (a+b)+c = a4 (\Dm) (z+d) + 5 = B4 (w _4)
e Multiplication — (ab) C=0Q- (b'C) (B'L\S'S o (LQ '5)

3. Identity — Think: v lnad W\d/m. w4 e nwumber dogsn 'y Cnanae the value, "

-

e Addition—> o+ 0O=Q 0" & denhdy for Al e
e Multiplication = (1 - | =Q \" is ‘:Oiefnkﬁ.j B WA ;:P\w‘;‘:ﬂ A

4. Inverse—Think: 'Yow do T aet 4o Ide,v\%"‘(&\,&('?_ .

e Addition—»> o + (-a)=0 &4 (-8)* &
* Multiplication — If@# 0 than o . ( _&) 2] 5 ()
P f)“ \
5. Distributive Property - Tf 0(b1C) then and (4 b = ab +bC
alo +al
Identify the opposite or additive inverse, and the reciprocal or multiplicative inverse, for each number
¥ PARTNERS % . . i s y »
2 e add: =
7 AM inverse: =1 —45 Add: 4.5 % pdd: — 3 _g g 7
Wi \“ { 1_‘-\,—‘/('.' A _‘_ (\}J )‘J( = 05 ;’_ M\/"'_\' : —:' ‘\"\ W “‘ r __,‘._
T = 3 (,,,
Jers
XPAR: al\;ﬁe thz(property of real numbers illustrated by each equation.
i(3+J§)=2-3+2-J§ 16 + (-13)=-13+ 16
Dist budive Commutative  Properdy of Addvhon
) -
Using Real Properties to Simplify Expressions
" i e % PARTNEES*
1. Simplify 4(3a-b)+2(b+3a) 2. Simplify 2(3x-y)—-4(2x+3y)
"':5\“\ "[“L) + 2 4 bﬁ\, ( Nt ’V [1\} —\?_\7[ -
\ | k—ir J }



oc Section 1.3 Algebraic Expressions
Objective: To exla.\uwre, ﬁ A i
Mp: iy bis, \:‘np \v a\gebraic expressicn
L Verbal Expressmns to Algebralc Expressions

A

<

A mathematical sentence containing one or more variables is called an _>pe Sentence, . dX
1
i
|

A mathematical sentence stating that two algebraic expressions are -Qa \al is called an egy ohov) 22X+ \=\2
)

Example: % PARTNERS*
1. Write an algebraic expression to represent

a. 7 less than the numbers - -+ = |

b. the square of a number decreased by the product of 5 and the number - X = &

X PARTNTZS x
2. Write an algebraic equation to represent

a. Thesumof2andanumberis5 = 2 +¥=5 o0 x4 S
b. You have 50 boxes of donuts and are eating 12 boxes amonth. =0 = 12 ¢

. k PAPTNERS A
3. Evaluate each expression for the given values of the variables.

a. —4v+3(w+2v) Sw; v——2andw 4 _
- 7)l 2((g) 4 ff *\ 7(4) 8 -2y 7‘1;.2 3
( f 2 )) - ~
x B{0) 20

b. c(3 a) C'a—4andc=—1
i 5 )
\g >
| - \ -
4. Simplify by combining like terms

a. Sx-3xX+16x"
| 5X + %24



" ki . Section 1.4 — Solving Equations

Objechive : To soNe egquostions o )

v A . qu q.w “o _sec:\ve. pProblems %5 “_“““’"‘(ﬁ e%u.ouhms,
Verbal Expressions to Algebraic Expressions

Write an algebraic equation to represent
a. Thesumof2and anumberis5 94y -5 or x+2:=5

b. The difference of 2 and three times a numberis 11 || = 2- 2K

Properties of Equality Examples
e Reflexive — For any real number a, & =Q\ - H=H
e Symmetric — For all real numbers a and b x=4 or H=x

If o=v ,then b =Q

e Transitive — For all real numbers a, b, and ¢ X=y ‘d=d Hhen y=4
Ifg=l and b-C ,then O°C S

e Substitution — If a = b, then a may be replaced by b and b may be replaced by a.

Example: 24 +4b=2b+rb; A2 20+ Hao = 3a + b
2(2)+4(2)-3(2) + b

¥ PAETNTPSName the property illustrated by each statement
H+8= b+l

1. a-2.03=a-2.03 Keflexie

2. f3=xandx=y,then3 =y Transhve

More Properties of Equality Examples
e  Addition > Ifa=b,thena+c=b+c i X=12, then x+3%\2+5

& e =\ ) -4 =\~ 4
e  Subtraction = If a=b,thena—c=b-c v %=12 then X-3F12-3

e  Multiplication — If a=b,thena-c=b-c W ox=12, then X°0° '2:3

ivisi : ‘el e L2 = \2+2
° Division —)Ifa:b,thena+c=b+c(wlthc¢()) W X =\Z, ¥hen RE3 L7 5

X PARTVERS ¥
Use the properties of you have learned so far to solve for unknown variables below

3. §-5.48=0.02 4.{18=—§—t -—25 X 53=®)— (3y—1)
+5.48 +5.48 . 53 = gj -l - [o\j-'« o &
(8- 5.5) 2 &= p 2 53= -2y -4 |

27= 4| 571=-3y



Equations with No Solutions and Identities

Is the equation 114 3x—7 =6x+5-3x always, sometimes, or never true?

CAHS T " S
%X -
[Never)

Is the equation 6x+5—-2x =4+4x+1 always, sometimes, or never true?
R+ Hywg
“H X X

pass v

| A\wWas }
! . am

Solving a Literal Equation

The equation C = g( F —32) relates temperatures in degrees Fahrenheit F and degrees Celsius C. What is

in terms of C?

q A s S 2 9
= i "’""‘“(F'L?)}"') ‘=
o A .
k- " .
h:: C % i f}.a;
—( ¥ 32
5 ]



% Proye es ot TVNeq ualyneés \

e i S—- in lities
objective: To Solve and r:)rzw)'-.s e;gtel(ggalt 3—1 e:ss.o‘!";l ugrl.gce qo?n%{ solve compound inequalities

MP: Make sense of problems < persevere IN solving Yo,

For any two real numbers, a and b, exactly one of the following statements is true: !
n<b azb ash
Inequalities can be written the following ways: 3 b 4
5 R {4 Seluwh en - Se e,
£ - \ess Yhan L - uss thoawnor 2gue = et o
: x|
oy 5 av-'eal,u +han > - (}ﬁ; ler thhewn oY £ qual 4o { ' }
’ ext % >4 §x| x>4}
Inequalities are solved using the same process as solving equations. Here are some additional tips:
il /%\( \.Li'/lhly The set AR
1. Reverse the inequality when you SOlve Uke 2x +4 =] ook Hasdk X 1S
ater than t

g M\AL%P\\:} or Diwvide b»j A N 9
2. When do you use an open dot vs. a solid dot when graphing an inequality?

° OP—EV\ c‘lnﬂ" F S\j mbols < or > =" pon'+ include

e Solid dot - SVJM‘DDL% < or > =" Tndude”

3. Which direction is the ray?

p
o e KLUJ (s‘mzv)eci Veonoy \; poinds in divechen 1negualit -\,)c)iv\*‘ S,
U o g \ ) ‘
s . " N i . - |
%1 /O \o D U s oN \ 0 -4 1 . 2\ae ., .
Examples: y 0p gy P 4 \> >
Write the inequality that represents the sentence. W 2 3 4
1. Four less than a number is greater than —28. l Nn-4H >-2 ]
; Z \~ \
2. Twice a number is at least 15. 798 2=
3. A number increased by 7 islessthan5. N+ ] < & |
i
4. The quotient of a number and 8 is at most—6. | 1\ Al (O‘
B o \



Solve each inequality. Graph the solution.

B 1. 2w+19<5
L -19 -14

/ 2w -4
2 =

kv 7|

P 1
~ i

R TR
-9 WSy -l 5

3. 2y+9<S5y+15
'67 'Sy

-2+ < 1S
. Lz

i
B o San
U s ke Qe

5. “Sw-N+3>w-1
—“20HY +BDW-|
—ZATER. > \A) — |
N T YT

2

-2W >-1%
i 5 ity
iRy«
2 O

Using an Inequality

3z+6

2.l <z ||

3z+lb < 2
57 TR

I A | O ! X
~ 1 I 1

“ - £ 2
3 & =

4. sBx+3)<Tx01)
\SX 10 £ v -4
=aiy =0 | D

dix < -1
i o o)

I

= a
- e

6. 5«%(7a—1)<2a+7 3

TJa-1< Lo+ 2)
~oq #1 Tled -
[he B 21\\

A movie rental company offers two subscription plans. You can pay $36 a month and rent as many movies

as desired, or you can pay $15 a month and $1.50 to rent each movie. How many movies must you rent ina
month for the first plan to cost less than the second plan?

& let N= e #

Vou must vent Mmore Firet plan
’BE,"'_’(\§ "( '\A'D‘\/“f(g th "ﬂ"\ f

{ 5 Cé’, A plan !
Month for 1t Gt {

5

.!3\",1 n 1o Ci , i,ff.",,

of movie venteds n one mondh

. AL 15 +l.en
>
; 21<41.9n
= 18 +]|.5n .o 1.5
4l <. 1)



X ‘)l')V l\l ‘ r' %
No Solution or All Real Numbers as Solutions e

Is the inequality always, sometimes, or never true? —2 (3x + 1) >—6x+7 Eale

~lox ~2..> ~{ex+7 : i :
+ (p X 4 {oX e da )
. e >
e > Tl
Is the inequality always, sometimes, or never true? 5(2x—3)-7x<3x+8 '_
IO% ~15=INE Bx + B 4 =16 ¥
5\3{_[5 'é; %XJ(% i ’\s ;;[V__ic { (AL
Compound Inequalities n > 10 a4 2 1 3
A compound inequality consist of _4vp ineq, ual Jomed by the word _ /1 1\ d or by the word __ (v~
To solve a compound inequality mvolvmg an 6‘ ,findthe | nteysection of the
wunctHon
apluhon se¥s  ofthe two 1nequa11t1es To solve a compound inequality involving _ OY~ , find
the W\ onN of _ Soluhon sel- of the two inequalities. <\ = u
Lolve in Poving s, reph togedhe
""" And Inequalitiet ~ What is the solution of 7 < 2x+1 and 3x < 18‘? Graph the solution. P
(ﬂ 2 /7 N > { >
2 sl Wi (o <) m:: >
3£ %l 510 2 NS N, T
AL XL
Or Inequalities — What is the solution of 7+k > 6 or 8+k <3? Graph the solutlon i
% Parhnecs X k2 or koSN SR BN
Examples: Solve the compound inequalities. Graph the solutions. N > .- B <
8. x>-2 and x<3 9. x<-2 or x>3 -
LS <— o>
Work: &4——dbfp—F+—~+—+—+—+—+> Work: €4+——4+—+——+—+—+—+—+>
0 3N R e 0.4 il 2, 3. 4 -3 2 ml e 2 -3 %
TR b sy
Answer: €+ e T D Answer: €———+——+——+——>
IR 0 1 2 34 S O ] o1 2 3=
x <
S J
pothes
10. Solve 10<3y 2 <19. Write your answer in B II e d ‘: . £
set notation. Graph the solution set SY 2 3 4 % el
"\ :: S5Y - .« il ! £ ,
32 a2 4 12 Ll} = “‘j it
12 £ 2y < 2] '
V,J -4 3 v A He y<& 7] &
\ oK { = ] atigy ) - —>
oA : ; T = o
%\)ﬂ« 11. Solve [2x-2|>4. Write your answer in £ & . 1
< y —7
set notation. Graph the solution set s =2 S R
2%-2 >4 or - ('z>< 2) >4 —
s v 2% +2 > 4
2X> L SR>

7

2 . -2 -

¥ 23 Y < _‘V £ gX) X>2dor X< 1}



... Section 1.6 Solving Absolute Value Equatlons and Inequalities
Objechve: o write and solve eguotiens  gund ineg ualites mvelwﬁ adogsolude vilue .
L. Solving Absolute Value Equations

***The absolute value of a number is its distance from _ O _ onthe number line

Since _distance is _pos i Y1ve. , then absolute value is posihve se of
[o(’?gs
Symbolically: For any real number a, !al =& ,ifa>0,and lOu‘ =-Q | ifa<0
2 s >
Graphically, [3| is represented by 6_3:-:\:(—‘ ;TAT; > il S ‘(3
some As ; 2/} A=
Note:

The solution set for an equation that has no solution is the emf)’ﬂ,{ sel

symbolized by { % or }5 . Always make sure to check your solutions!

An ¢xtvaneous Soluwhon is a solution derived from an original equation that is not
a solution of the original equation.

You must isolate the ab<plte  value  expression before rewriting as two equations.

Examples:
= Solve each equation. Check your answers.
3 1. |-3x|=18 .5 |2x 1y-
= 2 3 = Ig 2x: . eI
‘ 3 g L;] o iy / - Y
3p+7r“§ - ‘
Ly - LS) ,\- { 12
2304 ov -(2+7)=y : oy
Ry — 2=y e |
b ey =0 oY 1 Y Foy
— el ¥ 2y =% ’
Solve each equation. Check for extraneous solutions. N =Y 8
5. |x+5|=3x-7 2 6. |7y-3+1=0
\ X+5=2y- ov -(x¥S5)=3x7] Ty-3 = - e =y - WE
2 = “FINEREL ~% BB “'r
i | 2 + B¢ A8 +
; : 222X —]: B QMW set ( &Lb< val can't

& (o Xfy chd ;\7\__ no soluhon Yo ﬂes,drwe)

7. |J4w+3|-2=5 8. 2k+ﬂ—3=z 2
4w+n=T  ov ‘(HW*BZ_’ L
- _qw_g_; _J3212+|
- L\V\):L‘ —l:l—wfp /(2*'\— _,2‘—> oY -(2 L‘}; Ji'z+%
Oy e 22+2=2Z + | ~ 2 2
’/—:EJ —Z 22—z % LR T l=F )
—= s o o s e S
&K or -22:3 [z=-



N
&'
II. Solving Absolute Value Inequalities.
Describe the set of numbers that would make the following statement true: |x| < 2
X£2 and X2-2 "/
All real numbers behween -2 and Z includ \'flﬂ -2ond 2
Describe the set of numbers that would make the following statement true: |x| > 1
X >\ @ X <& -\
Rewrite [x]| >a: A >QA 0or x<-Q * Move 1 o ¥
Rewrite [x| <a:_ X< o oand X2 -4
You must isolate the Alp=0!uiA€  Value,  expression before rewriting as two inequalities.
Solve each inequality. Graph the solution.
1. |2r-3|<5 2. |48|-3>9
+3 +3
2t-245 and —(2t-2)¢s W SvE T s Eiokilaie
TR “PE¥3e 8 - e vy
2t¢g B A
e, b>3 oY be-3 \J
o and &—o0 o—>
t2-) i R
> - T T A
DI S S . (—-‘é"fq % 2 .
El. S T
3. Sly+3/<is 4. 2/4x+1|-5<1
T 5 +5 +g
Y+3<3 and -(\/+3>43 Eli’%llé.‘z_
-y-3<¢3 L B and -(dxrPe3
y<o g g S el
<l Ux e 2 yr “YyeH
4 el PO . ; b A —
N> -6 ’oava& e £ \-Iixﬁ
O— e T i e ___—_; el
o R ——t———t
5. Sfew-1-321 6. |-2x+424
sadal & "2 sz i ov —(-2x +1)> 4
28 \[= 2 SRR N ~I¥e e &
2 5 =3 4 s
i 20 2X > R
7w-| 28 or -{2w-1)2 8 e ot
2w 29 2W+| 2% N
W 2w 2 1 g .___;.)
7. = ‘< H ,_.._.‘,,_. ———
Z =l S
gt ot £ 2 -

w > 4.5 ovr \,\)é_g‘s & ]o



