1.1 Variables "and Expressions

@

e

Operation

Addition

Subtraction

Multiplication

Division

Example L/

Write a verbal expression for each algebraic e>’messmn

2 -18b

Example

Write an algebraic expression for each verbal expression.
) i
5 less than a number ¢ P

] -
9 plus the product of 2and d /. 7
D p ! {+)c

two fifths of the area a

Example
Mr. Nehu bought two adult c’flckets and three student t1ckets for the planetarium show. Write an algebraic

expression that represents the cost of the tickets. =

Example
Johnny bought a bag of peanuts for p dollars and gave the cashier a $20 bill. Write an expression for the

amount of change that Johnny will get back. ) {"“‘ - (E)



1.2 Order of Operations _ B - s “\
e Order of Operations B b t (8 4 }-"? -2 .\l j
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Example — Evaluate the following.

[(6% —9)+ 234

éq { 27 Jfﬁ} Lf
- Qe
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48 +2%3-3+5 3x—7ywhenx=4andy =15

o

¥ 5

A3 12-35

(4‘3):: b(g— whena = 4,b = 6,and c = 8
2+ 3 a?
N\ 7
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Example
Each side of the Great Pyramid of Giz ‘% ‘\&h %}ﬁj 18 2 tnangle The base of each triangle once measured 230
ne

meters. The height of each triangle is fié pc’oduct of the base b and its height h.
a) Write an expression that represents the area of one side of the Great Pyramid.

—(bh
7 (b
b) Find the area of one side of the Great Pyramid.

+(a30-18Ty (R1,S0O5m
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Examples — No Calculator

11 ~§ 8x —2ywhenx=2andy =1
1+7-2 B }

3 /1 b2
N s

i B = VT
0N UD

(4-3)2 x? —xywhenx=3andy = 4
943
W 9-34

Example
ERROR ANALYSIS Tara and Curtis are simplifying [4(10) — 321 + 6(4). Is either of
them correct? Explain your reasoning.

Tara Cuatis
[4(10) - 3] + 6(4) [#(10) -3*] + 6(4)
e
< - [4M 6(4) = [#(10) - 8] + 6(2)
/7 = 4,@)} 44 : =(40-2) +6(4)
/ =4+ 6{4) _ =37 + 6(%)
/‘F =474 =37 +2¢
=28 =55
Cuets 'S Corect
. TTouee Swottacea by
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1.3 Propertie_s of Numbers

Property Description

Example

Rofleyive, "Pfieiic

- second quantity, then the
" second quaniity equals
the fi ;si

Symmetric

Ef one qaan{ﬁy equdts a
: second quantity and the
- second quantity equals a third

TranSive.

- equais the third quantity.

V-jf}-\ﬂy quantity is equal to itself. j

=%  Xx=x

if one quantity equals a

b»hw,r b Q.
"“!0 hen 10283

quantity, then the first quantity

JnP y=3 and Q- Y,
“Hhan Y=y

j A qudmrty may be substituled

- for its equal in any expression.

TF x=3 han
Yx= 43

For any number a, the sum of
a and 0i %s a.

]

Addrive. :EC%Z’J‘:’&{*%

fkﬁj e TV,

A number and th opposne are
additive inverses of each
other.

a+t0=0c

A+-a=0

s

For any number a, the product of
aand 1 iS a

Mudt. jéﬂ’

For any rumher 4, the prcduci 0{
2 and J i50.

LHﬁfﬂ(‘* (0 m
Mt

For every numbe; whcre ab ;E G

#*@”ip

r ‘ ..‘3 z - i51
the product of 5 and 2 -8 1.

3= 3

30=0

there is exacily nne nambe: - sucn that |

Buze=]
O © )'=‘
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Example — No Calc

Evaluate and name the property used in each step.
1
1(12—8) +3(15+5-2)

-;;»(q)+3(rs;5« ) Sub

Q\ g\,b‘o
QU b

LS




Example

Maggie made a list of trail lengths to find the total miles she rodé. Find the total niiles she rode her horse.

"Erails ' B oy s
Name “ [ Miles | i}“zg”:i} (dg“}[’qumfe ZS

Bent Tree 425 [

Knob Hill | 6.5 | / Qi’fﬁg}(\{\@g

Meadowrun | 9

Pinehurst 7.75

Example — No Cale

J: 8487 3:7:10+2
N4 .
2401 AeZO
7. 780 e S
S (4205
;56
L N
(1+5)5-14
| - 4y




1.4 The Distributive Property - o
e Distributive Property p— : *’l | m
Y Groups of Fxv
4(3x + 1)
|Zx + Y

r R

o Like Terms — “i’efi} ‘j LA j K \ g ame Jﬂf}'f‘g O Q i’a{(_fn"
L

\/
10+ 3} N}, {}‘LQQJ ﬁ 3,(4’[/)( %@Z
Q,ﬂM Ayx

e Area Model 2(x+4) 4(x-2)
32+x=6+3x

Julio walks 5 days a week. He walks at a fast rate tor 7 minutes and cools down for 2 minutes. Use the
Distributive Property to write and evaluate an expression that determines the total number of minutes Julio
£

walks. — 1
5(7+2)
Example

The Ross family recently dined at an Italian restaurant. Each of the four family members ordered an Italian

dish that cost $11.50, a drink that cost $1.50, and a dessert that cost $2.75.

a) Write an expression that could be used to calculate the cost of the Ross’ dinner before the dinner.

4 (1:50+ ), 5D+ 275

b) What was the family’s meal? _i( ZQ,)J

Example
Use the Distributive Property to rewrite 12 * 82. Then evaluate.
12)




Example
Rewrite each expression using the Distributive Property. Then simplify.

A
a) 12(3} £ 1)

¢ \3“5}’/)
b) 4(y?+8y+2)

L}(jzﬂé' %2&8%(&)
¢) 3(x*+2x—1)
Bx=lox- 2
d) —3(x+7)

- 3x -\

g}y =2(x==5)

-0

Example
Simplify the following

a \q “f;
/ f:zf"‘ )‘5“}“ S"%’%ﬁ«b

12b* ~ 8b% + 6b

U b Z4(0

x* 4+ 3x — 6x°
2 .7
“r,_g}(

4ab — 2b +9ab + 7b

130b¥5b



1.5 Equations

® Open Sentence — Cj%,,é’ ' f’}fppf?gfn w@lﬁ\ (/é‘f ;ﬁi.b f& |
s Equation — S,Eﬂ\ien(_l u}% - QS VUb BX ‘k:;l EXP‘ES’S '

S (36,91, .. B =7 B

ewment element

(“element” or "member’ meer. The seme thing)
Example

Give three elements of the following sets
{teachers at Bridgman High School}

WS, Veldman me Miller, MeS. Heuedtey
{positions on a baseball team } "
p Ditcher, Catchat Kt Bade

{integers}

[ =35, 10
4
Example
Find the solution set of the equation 4a + 7 = 23 if the replacement set is {2, 3, 4, 5, 6}.

(D y()1=23 X () 4(s)+1=271 X

D O N OL Ol Y
@ ulye1= 237 o0 B

f%\/\-’\gpecial Situations - Solve

3x+2 =12 Ox—2=14 3x+9= 3 (x+3)

3x=10 O=1l 2y+4= 3x+9

D GeSD o0

(OStehen x-# (TRl 225
— (HSiyedion  X= R
~ No Sltten 523 (_Sm"zﬁﬁfigwﬁaf cein’ ke sense)

- M loal #S H=5 X=X (/Sam 2% éﬂ-f/z Licles




| Té Sl .
Example | fj{e«fff (Se. K%Af : é'/;e:“ .
Solve each equation: ' {}, ?lz - ,}(.-‘
4+(3*+7)+n=28 - Cr ﬁa{/’t f
$+i2 =9
H’l )
.,n 7:,. )
=0

n—(12+2)=n(6-2)-9

fé-/unf%

@S&;\M -

(5+8=+4)+3k=3(k+32)-89

“”7 ;% ;’“ = Z'?! K "'{?‘; 0 w?q

il 71/]! E"‘?va “WS)

Example _
Dalila pays $16 per month for a gym membership. In addition, she pays $2 per Pilates class. Write and

solve an equation to find the total amount Dalilia spent this month if she took 12 Pilates classes.

Jo*2:12 =0

fQQ+IQﬂ



1.6 Relations

Graph the foIlowmg points and name the quadrant each is in \:){}\:\f*

@7 Q( UD . ’
(4,2) =7 , \
(-5.-3) B f
-1,-6) EEEELE -Z
.QQ%MWMMME

s Domain— “{\ @g}( PR

Example

Express {(4, 3), (-2, -1), (2, -4), (0, -4)} as a table, a graph, and a mapping.

[ ||

Ranee -SELON HS N e
ange -

Independent Variable — V&QELQ S}(ﬁgﬂ@
Dependent Variable - (J ‘V"&QQI gS/; { Ol df?,,

State the domam and range of the relation above.

~ dndopencent Fisnabls X ( D?Jf)f miheS ol %

Dot ELE 2ZO§
-)Cf.ﬂ%ﬂ ,Jj ‘ﬁ«f‘.)

e Dependent Variable 3

X Y ‘E
a1 3 E :
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2 |-\ 0
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A4

g5

(5,2)

&

44444444444

_123456;X0\«¥ES

D 13,9
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Example ' - : B X SO
Identify the mdependent and dependent variables for each relation. e

a) In warm climates the average amount of electricity used rises as the daily average temperature increases
and falls as the daily average temperature decreases.

Jm«v o,
f A Use
— (Ut et e i
b) The number of calor1es you burmn increases as the number of minutes that you walk increases.

T0dop = mihukes mu
Q@gﬂ O Dpnes humea

c¢) The dance committee is selling tickets to the Fall Ball. The more tickets that they sell, the greater the
amount of money they can spend on decoratmns

Frdep- Heret Sold
 Dep- § frdec.
d) A store is having a sale over Labor Day weekend The more purchases, the greater the profits.
adlep - purchales
x\& - ‘;’*? T
Example = é{j p oriio

Describe what is happening in each graph.
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1.7 Functions
Not all relations are functions!

To be considgred a function, there ié exactly
O (€. output for each mput

funchicn ‘l M@‘ﬁﬂil’im; \

(2315 (a )|

[ ]

! (]
N T I .

Example

If /rff

Ve {LH\J TeSt=-

Relation #1

is a function

{(L,b)(5a), (@8b?}

i, Domain

Relation #2

is not a function

Wby, (5,2), (5.9

—
The same x value {5) has

2 dujferent ¥ values!

Range

A faw 2t

hifsS nue’

Determine whether each relation is a function, if i 1t is not explam why not.
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Dlscrete Functlons Continuous Functions
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Example

There are three lunch periods at a school. During the first period 352 students eat. During the second period
304 students eat. During the third period 391 students eat.

a) Make a table showing the numba of students for each of the three lunch periods.

(uﬁ«g o

|
: f
: i [
Sl u D ggo% EEQI[

b) Domain— | < 2 ‘
) Domain \ .\ 7 i e o
o e &
¢) Range— A7 . oM, O \ ,“,_ T N
371S
d) Write the data as a set of ordered pairs, then graph the data. 250 e
/ K : ) o sl
o~ ) 3 W ; o te
Lif 3§Q) (%tgéh)
. § ‘gr@ é
{- ; ¢ N ‘*:f "i > i 4
N 14

e) State whether the function is discrete or continuous.

Disrete, blc net
ccnnacker



e Function Notation M \\‘P OQ X “
LN Same oS Yo

“?(X\:?)x+& | lﬂ:— At

Example
For f(x) = 3x - 4, find each value.

2 354

) 15 3(-)-4
&) f2) 3(&\)—"{

For h(t) = 1248 — 160t + 16¢t* find each value.
91 1248-160(2) +6(3Y’

0o 1245-/60 (7) 205

(5%

1298 ) 6o(x) + 10 (2x)?
|24 8- 320X + u/xéj

¢) h(2x)




1.8 Interpreting Graphs of Functions .

,. rs 4
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X-Intercepts, Y-Intercept, Relative Maximum, Relative Minimum, Increasing, Decreasing
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Example

The graph shows the cost at a community college y as a function of the
number of credit hours takefx. Identify the function as linear or nonlinear.
Then estimate and interpret the intercepts of the graph of the function.

| oo
(\{@ )(wa\+ (oSt of (et NUEC 20 SN
yint (o, 2y 15D presSine g1 feo

__ College Costs

Cost ($)

Example

The graph shows the cost y to manufacture x units of a product. Describe and interpret any symmetry.

=30

8

oz
[]
[

Manufacturin
Cost ($)
g

“The coSt Ao predee A et o

Number of Units /.\ jﬁgc %M 5 ) U-)” 19
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Example

The graph shows the populati-oﬁ y of deer x years after the animals
are introduced on an island. Estimate and interpret where the
function is: ;

Positive AN e [ .
s 0 0 BU

Negative 5] (.Q C{qi] ﬂo et {3@1’,:

120

Number of Deer
b

Increasing \) r H04 T _ % -
Decreasing \{VA S L—l ‘]”O (_0 - Thwe {Yf) —

The x-coordinates of any relative extrema

4

!

Thg end behavior of the graph. WQ{{ ‘f@ MO bﬁ@(g f@]ifjérd/(faz,
t ﬂ i & f'\y;
0%‘({ (Slowrd, 4



