Friendship Junior High School
Seventh Grade Advanced Math Packet
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L In Algebra

Algebra Units 9-13
Foundation Skills
Simplifying Expressions
Radical Operations
Equations & Inequalities
Working With Monomials -



UNIT 9

Foundation SKills

1. INTEGERS & EXPONENTS

Demonstration
Adding an d subtracting .

Ay (~6)+(Hy+(7)+(2)

-1o0)+(q) = -

B) (-3) —(-L{) +(2)-(5)
) + (D +()Y+(5)
DN+ =-6 |

Demonstration

Mult+plying and dividing !

&) CPHEDDER) = -2y
o) FIR)FEN=3

E) (-6)E)E)E) = 48

Note : An odd number of
negatives results in a
Negakive answev An even
Number O'F n%cd-'wes e~
solts i a posiHve oanswev,

Note : Mo lply or chvide
witheut considering the sign.
Then determine The sign
of the answer.

Demonstration

Exponents:
A 2% =a-221=8
@) 3% =3.3.3:3-) = gl
W 6o =1
I) () = (ER)M = -3
) @i = EHED M= 16
K) c6)

- Problem Set 9.1
Integers & Exponents

® )+ @ e
o)) C-*-D-#(Ci) (1) (-3)

@ EN- @ G+
@ ~R)-(8) © Q7)+E3)

® @) -1 @ C®EED
® CN+ER) @ NS

- -




UNIT 9

Foundation S @[[5

® ) +(a)+(-4)+(6) 2"
@ 5)-CY+)-(8) @ °
® CHHD-(D+)-R) @ 3°
® (D)) @B 7T
® @-eNEs) @

- !)+cé7) -@)-c1) @ )’
CHDADHADCD) B
® QER)EDDED BEY

6 COENE)E) Y

@ WEEWEDY @esy

@ D)) @i

@ E)EXNREE) &)

B BENENEYE) @@
20 -NERR)E6YE) @s°

.. LATeLY TV FOUND MyseLF
CALLING MY ANSWERING MACHINE
SUST ToFND OUT wHERa 1 AM...

2. ORDER OF OPERATIONS

When evolvading an expression,
do the calcylations n +his
order:

|. Paventhesis

2. E xponents

2. o Fiplication /Division
4. Addition /Sobtraction

Demonstration

A 6 - GIEH+ D

o — (-12)+(2)
6 +. Q)+ -2
2)+(2) = b

B) (~2)(12-10) = (12)+ )

-8)(2)~ (1) + (3)
(—16) — (H)
Y+ (%) = -1Q

- Demonstration

Signs inside of parenthesis are
attached betore exponents ave
evaluated.

hen parenthesis are not
present; exponents ore
applied befove signs are

ottached.

-



UNIT 9

Foundation Skills

Q) ("1)3 = -3 B 23 = -3
»EY =4 B2t= 4
&) —2% - (D°

~ G~ (&)

- g4+ (=)= -13

Demonstration

when there is a frachon

bav in oNn expression,; eval-
uatre +he numevaror and

denominator Completely

. be foye. C\pp\wﬂ\ng +he frachon

bov.

Wy -2%+2%

€3y -3

~l6+4
q-2

-2
— = =2
b

Alwmos be sure to raduce
Fractions ¢

(-3) +(=2)
~2%43°

) +2)

—lo + 1

_— — W ee—

e @6/ 0 & V6 O

BeTER
HAVE T AND
NOT Neep iT
-THAN TO

NEED T AND
NCTHAVE iT!

Il__r §

Problem Set 9.2

Order Of Operations

Determine the value oF
each @xpression :

(-3) + ) ()

-8) - (6) (=)

) + 3 x4)

) + ) + -2)
(3) — (-6) +(3)

1) + ) ) - )
3) = 9+ (2) - )
(2)~(3%x2) + @)

(=3) x (2) + 3) =)

(6) + 3 - )
.._3-—



UNIT 9

Foundation S @[[5

@ -4 @’
® 2% ®-5 @)
® -2 @ € @-3"
® =Y 6 -2 ®-F
® 6} @ @a)
2*> @7t @

@ (3% 2 3

@ C2)- 2
@) 2>+ (-2
@ -)7-2*

@ - -3
@ (-5)° -4~ @)

Challenge Problems

@3 2)-8)
-3)+(5)

& (-3) -~ 3)(-H)
(-3)~ -1B)

@) 2) -3
__23

@ 23+ )

2% -2
G -1>-(2) -5

-3
@ -3-(2)° - @)
3-3*

.THis is DEFiNiTely
THe LAST TiME | TAKE

THE EXPREesS
ELEVATOR T |

3. EVALUATING EXPRESSIONS

when evaluating expr~
essions | 1t is jmportant to
use paven thesis when
subshtuhng values.

_L}_.,_ '



UNIT 9

Foundation S kills

Demonstration Problem Set 9.3
Evaluating Expressions

Evaluate each expression:

® = -l Y= =2 Zz=2 - ‘
Evaluote ach expression:
A) )(+23-—2- o= -2 b=-| C =3
D+ 262~ () ® a-3b 2h3-abe
N+ EDN+ER) = =7
| @ 2L-HcC @ Ab*-2a>
B) 3xﬂ - 252' @ 3ab+c @ Hac +2bc
3-DE) - 2 (-2 @ Hac-b @ o3-br-c*
2ENED) -2 )
(&) — (&) ® ab-ac @ o*b3c
L)+ &8) = -2
® abc-b
Q) xFy ~ (x+y) @ 3bt+c-2a
D) - (C—‘)+(.—2)) a+3bc-b
EOFED - (-3)
(DED - (-3) @ 2ab-c+b
=) -(=3)
G +(3) =) ® 31 -20b <
Challenge
| | @ a*-26> Problems
D) 3x3y
Z - X @ a?+b*c
. | @ 2a - (b+C)
3ENE) - 3CNE) @ 3b-2a* .
2)-¢1) =) @ (a+b) — 2b
® aba—(}'
b - b _ 2 contnued
=) +0) EN | ® 2,2b*-c

_5__




@ a%be

b+C

@ c*-b

Qa-b
@5 -2(a+b)

2¢+b

UNIT 9

Foundation S @[[5

-3 Cgb*-O M ) +EB)—F2) () -(3)
@ ) r D) x () x(-H)
@ ab*c -4 |
Hp=—ab ® (-2) x (-2 x C2)x (-2)

69 a*bd-2¢ ® &) -CD+(6)-(7)-(2)
2 (at+b) |

He CoOKes ANDPUTTING

weLL, SOMeBoDY:sS BeeN
$ATiNG THe RAISING OFF
THR COCKIES BAKK INTHe Bon!

E X ponents 3

@B+ @ @ -5

®2° @D ® s
et @71 @-3°
2 @7t B
2 @- @ -3t

| Ordex of opevations:
ITntegers’ G (-9 =7) x (W)~ (8)
D o+ 8 - O @) @) (6) ~CHE) - (12) + (3)
@ ) x(2) @ D-(e) B2 (=2) +(=2) % (<4) - (6) + 1)
@ N-09) €7)-(=4) E C10) + ()= )+ 8) F @)
@B 2)- ) @ ©2)+O) @ )%+ (2)°
® (‘12) + ) © @)+E3) @B 13- 4)°



UNIT 9

Foundation SKills

(2) -3* - (3)>
__60 _ (_2>‘+ - 23
5% C—l)z _ C_1)0

(-3)2-2°
—2)*

2) () ~ 3°
2) — (1?3

® ® @ 9 @

2UT ME DOWI, 00U FOOLY -
... YOU WANT TO BLOW
My COVER 7f

Evaluathng express lons

a=~-] b=-3 c=-2
@ 2a6-b o ac -abe
&) 20 +2c 7 o2 +b*
® ab-3c €9 2a-c?

D Ha-bc @ 3aB-20>

G5 20c+ b & o*c -2b

B) a3 -p* +c3

@ asz.3

| Challenge Problems

&) 2a + 3b - (b+c)
& 2 (a+b) ~c?
@ 3 (a+c) ~a> +c*
@ Ca+b) + a*b

& azbc
a-b

@ 20 —ac"

a+-2¢

... iIFIND iT VERY
RELAXING TO WATCH
NDA




UNIT 9

Foundation Skills

O In+e9ers : | ® fwaLege-rs :
i)~ (+9) ) - (%)
@ Exponents: @ Ex ponens
M oy
- Order ot operothons: Ovdex-of opecations : |
A () -+S5)(-2) - 1) @A ) -8)*(FR) - DG3)
D 2 @) -CsY @ ED-E -2
Evaluating ex(;reggions ‘ 'Eva!ua:Hng express{ons=
X=-3 Yy=-2 2= -] | =~ b=-2 c=-3

® 832‘-—?\%24
@ yz7- (x+2)

3??-—,.2><




_PD
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UNIT 10

Simplifying Expressions

1. COMBINING TERMS

Group all like terms Jrogé}her.
Cross out tevms as you
group +hewm,

Demonstration

O+3b + 20 +b |
A +3E+xl v = 3a+Yb

By =3 +ax +7—X

o % 1A% K = Sx+H

Note : Each term includes +he
Y o ) Sign,

Note ¢ x> and x_are not like
terms. A and ab ave not
like Jerms.

BHa -3ab+ab-2b-q
Yl - 2y +a6 =26

2a -2b -20b

D) 3x—2xy +rI-5K+%XY

<)

3 ~ ko +XE-TK XD

~2x =Ry F X

2.
o2 -ab+a*b+ab*aa*

o 5 S e

—a* +a%b

® ® ® O

Problem Set 10.1
Combining Terms

S:’mpli‘% each expression:
X+3I3x +2+5F

3y + 7 +2+Hy

bx -5 t+ax+3 =X
Ha+3b -20 +b—T +3
® 3p - 4a —ab -]1—5a
@ 1a-4b-3a ~bt+tia-6"
@ 2a +320b~a —2ab-2a
Dx + 2%y = X = 3xy —RX
Q@ 8n+2mn.—‘-)n+mﬂ-"hﬂ

3b~-2ab+b-5-ab+5

BeCAUSE T D
| HATED LIVING
NEXT TO A GOLF CouURse!




D 00 ® ® 60 @6 & © @ 6

® @G

UNIT 10

Simplifying Expressions

i+ Ax = 3xy +x - 3x
%y — 2K +3 - txy ~xTH2X
20b - da+b t4b-2a-ab
Tb-2a-3ab—a+ab-b
2a* - a +2ab - 5a+2a*ab
a*-2b+5a*-2a+2b-3a
H-2x~xy=3x"+xy +x~3
X~ 3y +lxl—x3 Y ~3X +2xy
Hm = 2n =dmn +n-m +mn
Hm-2n-mn +dn ~mpn-n+m
20* + 2ab -a*+5abt2
2-3ab +a=5+ab +a>-|
Ho=2ata~-3+5+1-3a

Rm 2 + 3= Xy #x =

Challenge Problems

3x3 - 2xlg) + x"—-xg - xlj
5o*b-ab*~2 +a’=3ab - 2a%h

H % —lxs—‘xl— 3x5+x - 2Ax*

@3 bn*n ~an> n*-3n>5-an?
@ xa"j - ng- :Zxal-)-sz‘j - 2xY
Go Ha-ab +2abc ~3ab +2a-abe

"\ N
M M@ WE RESERVE THE
RIGHT ToREFUSE

SERVICE O
@HNER NAUGHTY PEOPLE

2. DISTRIBUTIVE PROPERTY

Simeifying expressions Fhat
include use of the distnbohwe

requ'\(es You +o
moitipty terms,

Demonstration

MuMiply derms -
A o)) =Rka OEHRR= 6_~"

B) (6n)_(;1)= lon D) GEa)(e)= 5&;"
. o



£) Qa)Hb)= 8ab &) @Mab) =D

F)

UNIT 10

Simplifying Expressions

(x)(B>)= 2x3

Demonstration

Use +he distribotive paperty
o muHiply: |

T 2(Qx-Y)

K)

L)

R

3 (2% -4) = bx~3Y

2a (Ha-3b)
20 Cda~-3b8)= Sa—bab

-9x (3x-2)

~Hx (3x~2)= ~)ax -+ 8 X

Demonstration

Simpl'\\og each 6xpm§f0n:
Hx +3xy + 2y (x-3)+2y

Use the distrbytive property
By + 3xy |+ 24 Cx-3)]+ 2y

i 3G 3G b+ 35

By +5 xy -‘-hj

2 (x-4y) = 3(ax+9)

Remember to include the syn

#) 2y)Bxy) = bxy™

Al
2(%- ‘:}/3\) *—@tﬂ)

2k 58 8% -5
-H4x -y

N) 2x*- 3x (4x~y) ~ Sxy
2xF[=3x M-~ 52y

2~ 135 3%y - BXG

—\0x* ~2%xH

Remember : Do the dwgiribu-

Hve property before you
combine. ke terms,

Problem Set 10.2
Distributive Property

Simplify each expression;
O 2(x+94)

@ 23Ca+bh)



UNIT 10

Simplifying Expressions

3 4(2ak) D 56

@ 2(x-1y) @-2@-7)

® 2a@48)  @-x@x-2)

® 2x (x-2y) | @‘b(l—iq-i-b)

. WeLL,we ouLD FiX 1T, BUT
IT'S GONNA COST YOU MORE THAN
THE CAR 15 WORTH..,

@M 3 (x=-2y)-2x+3y
® 2 (a+3b)+ 3a+2Db

B -3(x-2)-8+3x-4

@ ~4(N+5) an+T+n+13
® ax -3 x-H-axts

2 - 20@x+1)=x+7~3x%
@ ax(x-3y) —3GE2)rxy
o (204b) ~3(abra*) ~ab
® 20 (3a+4b) -2k (a+)

@ 3% (4x-3y) -2y (Br+ty)-2y>
12a. - 3ab - 2a(4-3b) - Ba +ab

G Hx- 21y x By-2)+ xy=2x

Challenge Problems

@) 3xy(x=29)- tx (4~ +2xy) ~ 2%
@D Hab(a+3b)-2b@b -227) rab®
@ 2a(o=3a)+ o (Ha-3)-Ba
Zn (Hn-r*)= 20" (5-30)+ n"

REVIEW & PRACTICE

Simphify cach expression:
® 2a +5 +ba+r
@A H+2n+T7+5n+1
@ 5x-T-3x-2
@ Be +tH-12c -6
® gab — 3a + Ha ~2ab

@ Tx -Bxy +3x + X4
| ~12—



UNIT 10

Simplifying ’E?(presszons

We BADTo DiSCONTINUE T
ALPHABET SOUP, SIR .. <
Pagme %ORT OF COP‘?R\G\-\T

@ 2-2b+5ab-H+b-2a+ab
@) x5~2‘j+3%+‘-l‘6)c3+3—\+x

@ R3xy+yt-axy -ty +3x
—ab + b*+2a-Hab - b +34”

@ 12-3n+m-4-2m+5n
@ Tx+y-3+4y-5-3x-2
® ot +20a.-3a% +a-5 +5o.
@ 1-2x2-23=4x +2F-3+ X

® 3mn - N=+ 3Im +2v\2—rhn'5'm

® 2(x-y) @ 53Ga+in)
D 3(atb)  @Ax(x-y)
3 (Qx—“}a) @)2n (am+n) -

@ 2(a-3b) +3Qa+b)

@ 4 (3x-y) - Sx+1y

@ 3a -3b + 3(a-2b)

@ 12x—2A(3x+y) -1y

€0 3n-2(@Em-n)+Sn

@ 2 (3x-4) - 3(x+4y)

2 (2n +Hm) - 4(n + 2m)
@ a@o-b)-b (za+2)-4b
@ dx(x-y)-x Gx+2y)
@D 2% (3x-5y)+ 4 (xy-3x*)
@ -3a (6-2b) ~H(zab+a®)

Challenge Problems

@ ax™y = 3xy = Xy + K +Exy”
& 2ab-3a*b+Hab-2ab™ab
39 2x (xa—laz) -2y (y-2x>)
@ 20 (Nab+b>)~3bGb + Ha*)

& 2ab (0% 3b) o (ab+2)-a

3xy (2%- ) - Y2 (%) -y
| -3~



UNIT 10

Simplifiying ”E?(presswns

Combining Terms ! Combining Terms :
® 3a + 2b-5ab+Hb-Batab @ 9% Dry +8x -9 5y + Hxy
@ g -y* -~ b~ HyTrariy® @ 12-"x> -2 =< F5 F3xT

Dishrbutive Propecty: | Distribuhve  Propeviy:

@ 2(2x-54) @ 2Ha-b)

@ 2 (a-3b) + 3(4a-2b) ® 2 (2x-59) —H(x-3y)
® 3a>-2a@-b) +3ab ® - 2x(Bx-Y) ~ 2%y
@ 2x*y = 2Ax (xy -x)r3x" ® Ba \o -aBab+a)-Ha®

M AFRAD MAKING Y00
Y eaenDiN Yo0R omrme"
iS OOTOF THE QLESTION !
YoL) SETTLE FOR
'Awmamvoua OWNTiMe?”

OR HOW ABOUT
-Ateeeuomouaowu MIND?*

- 1=



UNIT 11 |

Radical Operations

1. RADICAL VALUES

The following terms are
Impor tant to Know:

Definitions

A radial sign preduces A
valoe egoual Jo +he Pos'rb've
Squaye voot of +he radicand.

A/\FC;T:?

vadiaal rodicand (64)
3ign W)

The expression Jet is
“Yaeh ity ~Four
read as : “radical sixty-tour

Demonstration

Deter mine the valve for

cach vadicad :

DINETS e = ©
B) \ioo Jloo = 10
SINTD =1

Note: I'n each example alove,

 the vadicand is a perfect
squave., Tf the vadicand
IS not a pertfedt square,

UoU Can 'Ldenﬁ'f:g +he valwe
within avange of consecutive

integers,
» iz Je < Jig < J25

H<\Jig < B

Between Yand B
(loser o 1)

) ~dz9 -6 <-{3 <-J5

~b <-\{34 <-5

Between ~b and=-5
(Closer Jo —6)

Note: Always use less Than
signs (L) when placing the
valve betuxen consecutive
integers. Be sure To place the
smaller valr on the Jef+ of
Your Compound eXprassion. This
is importunt o remember when

cealing wrh negative vahes.
(-b {s lef+ of -B)

«:s NoT CATING Afone
JAT i MIND SOMucH
.S ALWAYS HAVING
To PiCK UP THE Cilecy 1y

Il IIHWL AT
i Hu“".'%* \



UNIT 11

Radical Operations

Demonstration Write a com pod sentence sing

_ less than S\gns 4o express each
Place eacdh valve on a of +he following within a range
nuomber line : of consecutive mtegexs:

p e -l mw-Ja @Js Oh1 @ =
e te LS., B ok &z
54324 01 23 45 |

@ -l S-lo

D-Jg Dk Wiz ®-Jz6 @I ®O-los

T K J
P v, S P JE s
54 -3 2 4 a1 23 4 B USQ a bDLd cwele to H’)d\COJLe

| each value on a rumber hine:

Problem Set 11.1 ' @ A={7 g=Jze  c=Jlo
Radical Values ® dD=-J1 E=<Jzz F=4
Determine the valve Tor o
cach radical: Use an arvow 10 indiaaie

cach value on a number line:
@a=J7 w=-l7 z=J"0
@T=-l1o k=J5 L= Jz8

@ J+a @ -
@ i @ J16ea

® =5 Jue0

: | HAVE AN INFERIORITY
o o e
®-J1 ® -Ja —
GENDY ® ~J196

@ -9 ® J225



UNIT 11

Radical Operations

Probln st 112
" | Simplifying Radicals
If +he vradicand is not a Simplify each radical

perfect squave, you can

use a factor tree jo de- O o © iz @D 2dzs0

termine the prime tactor-

ization. Then identify @Jst @@ @8
el o e D g
Demonstration @ 2le @ 200 @ 2l
Simplify each radical: ®{se @I+ @ 3]s
N J72 Zi @ {1z ®Jo @ 3us0
gz2red 1° @ g @3zlvo @ s
232 %% @Jo @22 @qpHn
ez ¢ em @ @20
9 28 08 ®t @xe @5\

3 @EIE | L
32:3J3 =18{3 é@:}@éb

C) 7200 7_9\0
7\[@)_@ 20 10
~ /N
S 7.2.542 @10@)@

To\J 2 ®/E@




UNIT 11 |

Radical Operations
[o-conami ranca evus] B s o
| NG

When adding or subitacting

radic?.l +e,_rm5, You Can only E)B\HS_ 2 [ T +{3
combme like +erms, 3553 2 FES 4553 +E
Demonstration 6J3 -1oVF + 303 +V3
Add /Subtract +he followmg © W CAN SOM
radical terms: b oPLGQAGeT TURr@[,)YON
A) 3{‘5—4”3\]—_\1—5“ BY A GAME WHeRe
s
B 43 + 27 -3
2 +aly
Problem Set 11.3
Some bmes Tterms can be 1o e.m.
combined after they are Combining Terms
S\'mp}'\{:l'ed— : .
' ' Add /Sub‘h‘afj' +he ‘E)\\owm_g
) \]27 -~ 35 + 4\1——3_ odical terms :
Jz233 -3z +1{z Q20-7 ©®wWs+37
3z -3y + 443 @ 25-58 @ 2§7-27
D) 248 — 2Jz2 +dizs -z ®4E+70E @ 7 - 27 +3F
2222 -3J3 + ]88 = ®3G -2& @s5-23-G



UNIT 11 o

Radical Operations

@ 33 -al5+35 -3

@ a7 -3{5 +u]7 - a7
® 43 +3¥2 - 203 -¢{2
@ 335 +{c 25 +5
® 330 -2 +3z -
37 -2z +2i7 - 383

Challenge Problems
) 32 +\ig ~ 5o
@ 4Js +Jzo — \125
@ Wz -206 -8
@ {32 - 1&g +250
@ 2837 {2 -&3
@ 2J3 - 220 =5 +2{i
@ 248 -~ 32 + 75
@ 23 -255 +Jos +el5
@ 31z - a8 + 28
) 2d6 - 385y + Ji2
@ 277 - 3w+

Review Problems

Thdicate the valve of each
roxd'\cad :

@ 4+ @ -J=1

Ase arrows FO mdicate each
rodical on & pumbec line:

@® A=Js B=-J20 <=5

KLSPTOMANIA ... | SNCAK
MY OWN BELONGINGS ONTO

116 SORT OF A ReVerse
THE SHELVES OF STORES #

4. MULTIPLYING RADICALS

when mul¥iplying radical
expressions, mulhiply +the
coeFFicients dnd wulthiply
+he vadicands. It 1s not
necessary To have like
rodicands when multiplying.

-..!C?._



UNIT 11

‘Radical Operations

Demonstration

Multiply and simphfy !
A {3){e)
Jig = J2.23 =32

B (2z)(sJe)
o1z = 104222 = 2003

Problem Set 11.4

A (I5) Multiplying Radicals
J2s = 5
Multiply and Simplity
DEENFY ® @WE)  ® 6E)
QdJy = 9-2 =18 @ 2) @ (e)(RVe)
) (2B A W) @ GE)(G6IE)
= 3 —
| e & (BE)E) ©@ el
2032 - 613
| @ @) @ B)eRE)
) 282 ({6 -5) ® EB)NB) B @8R)EN)
2018 -1oV3 @ ()~ ® (235)(54)
2233 - V3 ® (o) @ @) E)WB)
6 N2 -10V3 @ B 3)E)(@E)

o-



UNIT 11

Radical Operations

Challenge Problems

Muthiply and Simplify
3 (2§85 -13)

23 (Z-1)

2{& (215 ~\5)

6 (2@ - {2)

202 (252 - &)

B (a2 -283)

® 0 @ ® 0 6

Review Problems

Use arvows To indicate each
roadicad on a number line:

.@Az\fz—q g=-J19 c¢=-Jio
Add /Sobtract and Simpify :

@ 30z + -3 -8

@ W - 55« T

@ 2129 - 7
€D sz + (128

< BAE-2E)- 32
@ 553 -GG+ 7)

00 BAD MY NAMR ISNTT
“JRREGUIAR"

~THeN ALL MY SHIRTS

WOULD BE

MONOGRAMMED /|

REVIEW & PRACTICE

Determine the valve for
cach racivcal :

@ g B-Jz1 ©®-J+q
D-Jotr @ Jiea © J1

write a ompound sentevice
using less than syns fo ex-
press each within a range
of consecutive witegers:

& Jrs ©-J1n O@-Jzs

Use an avvow 1o indicate
cach value on a number line:

© A= 22 8=‘--J—3_ C.=—\Ea
@v=-J5 e=JH F=

._.2! -—




UNIT 11

Radical Operations

Simplify ach radical:
® Jiod ® 2da @ zs
® Jet @ 4Jze0 @ulde
@ Jleo @322 @227
® Jso @5V @3l

Md/su\oirracfr:
@ 335 + 2z - 4{5-2]3
6 J6 -2J3 + 3]z —Ja +2{3
@ 45 -3J5 -7 +3]7
@ I3 -3Jz +{a -2
® 3J5 -2y +J5 +2{3 -5
@ 5J6 ~47 -3J6 -2y7+Je

motriply and simplify .
® BeE B eE)
@ GEE)  ® G
@ (B)edE) & (W)
@ 666 {e)E)
@ () ® GI2)Wn)

Challenge Problems

Combine and simplify .
Gy 2312 - 33 + 475
@ J8 + 3Jig - 4l50
@ 325 - 248 + 35
@ LIJ—i_7 + 245 -3
@ Jig -J32 +Jag
@ J200 - 32108 + 2|50

MulHply and simpiify
® T GG -303)
@ J= (Jg - 2{2)
33 ({6 - 542)
@ 235 (3y5 + \2)

TS NOT THAT | CANT
SpeLL BANANAS, .,
TS JUST THAT | Don
KNOW HHENTo SR
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Radical Operations

PRACTICE TEST #1

Use an arvow o Indweate

Hie value on a nomber line:

® -y

Simpity each vadicad
@ Jlgo
3 4J400

Add 7/ Sobthact:
@ =z -3 +alz +30

Mothply and Simphfy -
® o ) (BVz)

Combine and Simphfy :

©@ Oz - a{F -3 075

PRACTICE TEST #2

U2 o arvow to indicate
the valve on a num beer line:

© J20

Simphfy each vodical:

@ 30
3 228

Add 7/ Subhact:
@ Vo -alz -3{6 +3]=

Mo 1Hply and Simphity:

G (3 X2{6)(>{5)

Combine and Stmphi ﬁj :

© J% - 45 + 218
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Radical Operations

THE PYTHAGOREAN THEOREM

Definifion: In a right
triangle , he sides adjacent
To the right angle are
colled legs. The side
ospposite from The vight
angle s called +he
htﬁpoi-enuse.

A
ZPo fer,
(V) v
v <&

le_g

The h«jpofenus@. is always
t+he. longest side.

THE PYTHAGOREAN THEDREM:
Tn ancient Greece, oo math-
ewmotclan named nghqgofas

dis coveved a relationship Thedt

exists W all right tnangles.

His Fheorem allows you to
find the length of o side
of a right friangle WF only

fwo sides are given.

: C
. L\ a1+b1:C1

.-

DEMONSTRATION : Usge +he

Pythagorean Theorem to
determine the Unknown Side
of each vight 4riangle. be

sure to sinplify radicals.

) o +pr =t
Hm @+ @ =

—_ =
2 b+ 6% = C

%0 =&

J{go = C

c={& = JaDET D 5
c= A5 m

CB') 2z m

at+b*=c"
GE)F (@)= c*
dml 18 + &) =C¥
q9 =c*
Nqq =¢C

C= 2Jh m

Tn each problem above,
the wmissing side 18 The
hgpa‘remuse (oppasite Trom
the vight angle).

Tn +he following problems,
_QLL_
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Radical Operatwn.s

the missing sSide is one of Use The Pvﬂna oveary Tvieorem
+he legs. to answer eacht D of the following,
" S)mp‘lnoy al\l vadicols.
@) —= a*+b* =c”
G+ b* = (o) @ How Fur & +he
b + b> = )00 weather batoon ;_; km
Pm B = 100 ~lb From The
b = 4 Staton ?
= \I joau s ' - '8 Km
0= \TDIT
b= 23 m D I 1 tow hign is +he
‘\’E window screen T
O 2 | ¥
_ I%”, b
o 272 ot
2
o+ bt = @ Hows long is
(5{'5)7'4- bt = (12) +he longes+t
B +b- = 4 side of the sail?
b* = M -45
L™ = 49

How deep is the
cone °

b = N99 =NG3 = 3fim

[ THE WHOLS NORLD SN
AGAINST You... me;rm ‘]

B-u_iONs OF FRROPLE WHO

S\
® How b OW R
PN e i

——00m —
Cuse o calcvlador 1o solve )

_25_
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Radical Operations

@ #ow long is the @

loadwg ram ¢ ?

>

How long are
+he suspension
tmes of the
parachute 7

R N ———
is the 8t g |
woll l %Q%

brace ¢ -— 2 &F —

@ Howo long is +he raftec ”

- - -

A+ what-
he‘\sh‘{” d&S
+he laddey
touch +he
hovse 2




UNITS 9-11

Cumulative Review

Evnluaﬁ-ing ex press';ons :

Integers: a=-3 b=-2 (
O )+ G EN-63) @ 20 -3b+C
@Y <3 @D G obr = 2bc>
® D+ ) - (7 +Ee-G8) -3(a+b) —c*
@ -2 X(—l).x(ﬁ’.) x(-2) @ 20b - abc HOW
B o bc Hemen
Exponents: Y
Er le) @ 3a+2b
es) ® & e ?
Ovdey of operations: Simplifying expressions:
O Co)-(R) xE)+EFY @) dx 3 +2x+7
® =) ~(=2) x ¢5) GH N-23m+4-2ntm-3
@ ()~ (-3 @9 -or-ab+3ab ~2a* - 4ak
W) (‘5)0—51+(—2)H @ n*-2nm +2n*=Y4 +Snm
CHO) N @ 3(x—29) - 4 (x+y)
Coy= 23
@ 2(a+b) - 3 (2a-3b)

® D(=3)- L}l+S°
(~20*~26&) @) a(a-b) + 3a* - 2ab




UNITS 9-11

Cumulative Review

(39 2x (x~3y)+ y(x—3y) @) 232 - 350 + Vo3
G) 2a(a-b*)- blab=2) @ 125 + SV30 + 2/31
@) H (2x-y?) - y(x+3y) +2x @) 3200 - 2/48 ~- 3/7>

® /25 + 254 - 550
S)'mph'@ each yadical:

@ Vios @9 227

G)Vro @ @-3Vhe .

©fa @ RS
Mo tiply and simplify: O )+ ED-E3)-GH)

SIVERICND @ (-20) + 1)

(22 V(4 V1B) @ 2)*

@ (av3)* @ -3*

® (2J35)?

@ 273 (43 -V6) E?E?&%mmw

RESTART 1 (b s

CINRENINAD.

o _ — .\
Combine and simplify: b
2 =—rd
B V2 + 212 - H/75 | AN

W 326 ~ 227 + 25




UNITS 9-11

Cumulative Review

@ 9)°- 2)°
® C2)- (&3 + E2)

Evalvating expressions:
a=32 b=-2 c=-|

@ ~2a-3b
O - b2+2c*
@ 20 Co+c)

LNOU KNOW YOUR LFE
NEEDS MORE EXCITEMENT
LWHEMN YOUR GREATEST
CHALLENGE ALL WEEK IS
REMOVIMNG THE LINT FROAM
YouR DRYER'S LiINT- SCREEN
ALL TN ONE PIRCE!

Simplfying expressions:
® 20+ 2b-Ha -3b
@ 206> -2ab +4-Bab -3a*
® 2(a+b) =3a+4Hb
D 3o (a-b) - 2b(b+3)
® 4o (a+b?) -24*(3-2b)

[ _osssT—zZiat...
WHAT S YO CReEDivT—~
CARD HuMRER >

\

Simplify cach vadical :

® Veo

I@z\/ﬁ

Mu H‘fplg, combine,
Simplify:

® (3vE)*

CNEDICNVAY;
@ Viz - 2Ji08 + 2/4r

@0) 3/20 - /45 + 2./25

SRR BSTTEME
\PRALLY TRiep
o PLSH MYSELE
_veNpen op
BTTING INTO A
S HOVING MATCH!




UNIT 12

Equations & 1 neguafttzes

+n - +n
5n -5 = 10
This lescon is a veview ot 5n =19
equation work done duving (1)(Bn) =(3) (3)
Uit 3 last Yeay: = 154
Demonstration n=3
A Simple equation: o
Q—n =12 D) DistribuHve pmper’rj:
St = 12° H-3@n-1)=13-4n
_hfl: 4=2 (2n-)=13-4n
" N - 6n 43 = 12-4N
T-bh sz -4n
B) Two step equation: | Tian =13
| -n =6
da. = H = I | ; N
() End) = (B)(6)
3&"‘-}:\1 n="5%
3a =15  n=-3
E)Ra) = (205D /-—‘g
o= ‘% JNH@E J“H )
a=5 g

==

C) Com_bin ing Terms:

In-5+Nn=H-N+6 ' '

Hn-5 = 10-n



UNIT 12

Equations ¢ Inequalities

Problem Set 12.1
Solving Equations

Solve each equation and
show all steps:

D x-3 =12

Q@ 12+n=-5

@ T=15-c

® 12-n=-]

&) 2n —5 =1]

®@ 8-232n =20

@ -4 = 5x -4

® 4-ba=-3

@ Hp-3-n+T7=2n+3

Q- x +3+5x = x-"H+N& Y4
@ a-2a-3a+l=2-2a+3
@ -34+49n-S-Tn=n+T-2:n-\

(@ 2(4n-3) = 5n+1S

@ 10— 3(x-4) = x+2
= 4-202a+5)=30@-4)-3

® 2-3(n-)=2 Bn-1)-2
@ 2(n+4) -3(2n-4) =12
(9 2Ex-2)-2(Ex+3)= bX

Challenge Problems

. Tn the olowing problems,
the variale 5 net an integer.
Keep the variable Frackion
(or im peopec Fracrion) Form.

n-2#Nn-8)=2n-3

G 7-2(4x-2) +x = -3

YouU SHOULD BEALL RIGHT

 ERVIRONMENT P
{

AWHILE % F

2. PROBLEM SOLVING

This lesson veviews work
with ntegev problem sol-
ving From Unit H.

=31
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Equations ¢ Inequalities

Demonstration

Set up an eguation 10
Solve each problem:

A) A number increased by

<ix 1S nega:}-'we +wo.
Fnd +he nomber:

Nn+6=-2
G = -3
N+ b = -
n=-2 i

Three +imes a nuombeyr
decyreased by sSeven (s
+hree less +han twice
+e numbey. Find +he
num bex.

2n =7 = 2n -3

—2n

-2
An-T7 = 2n -3

n-7=-3" y
n=14
Demonstration

The following problems
require you to vewgnize
+hat a “quantity” must
be enclesed in parenthesis.

You also have 4o distribute
+he subtraction sign info
the quantity.

¢) Four Hmes a numbexr de-

creased by -Five more
+han twice the number
is nine. Fnd +he number,

Un — (zn+5) = 9
R AN N R

four decreosed Five more 1S5 hine

+imes by +han-+tunce
a

umber +he nuombey

4 -@5) =9
Yn —2an -5 =9
2n-5 =97

2n =14

() (2n) = (W) _
=7 7

FIOWERS HELP TOMAKe UP FoR

" ALLTHEUGLY iN THE WORID 4y -




UNIT 12

Equations ¢ [ negua[wws

D) Two movre Yhan thyee

Hmes o num oey decrensat
by Tour less than the
number s equal to four
less +han Toov Hmes the
Nnumbey". Find (+.

Gn+a) = (n-4)=4n-4
NN

Ywo movre decreasad four equolST

+han oy less Four

+hree Himes +han less

0o nnumbver the numbey +hon
four
+imes

Bn+2)-(n-4) = 4n-H ne

2n¥2-n+H = 4n-4 o 0.

- -4
an?l-ﬁ = 4 -4
-l

—an +6 = -4

-2n =-1l0

£3)20) = (F)C10) =

Nn=5

Problem Set 12.2
Problem Solving

Se+ up an equathion 4o
Solwve

D A numbey increased by
Fouy 15 +hirteen . Fmd
+he number.

@ A numbey decreased by
twelve s negatve Si%.
Find +he numbev,

3 Negahive +hree s five
more than a numbey.
And +he numbev:

® Twice a numbev decreasad
five is eleven. Fnd
Numbey~

® Three himes a number
wereased by Seven s
+hree more +han +he
numbeyr. Find +he number.

@ Ten decveased by twice
a numbver is eight less
+han the number. Fnd
+he nombey.

@ Two less +han four Times

A numbex 15 one move
+han +hvee Hmes the




UNIT 12

Equations ¢ Inequalities

numbex. Find the number-

Five +imes Q number decreasal
by +hree more than twice
+he number is nine. Find
+he number.

Three Hmes a numbeyr de-—
creased by two less than
the number is hegaj-ive 0.
Find +he numbey:

Three more Than twice a

number (s equal Yo Fifteen
lese +han four Hmes +he
numbev: Find the nuombern

(D Five less than four Hmes a

numbey is equal Yo three
move +han Six Himes the
number. Find the nomber.

@ Two more Fhan twice a

numbey decreased by three
less +han four hmes +he
Nnumber is negative seven,
Find +he numbev

Challenge Problems

® Two less +Hhan Four Himes

a numbey decreased by
£ive more +han +he number
is equal fo eleven move
+han +wice +he number,

Find +he number.

@) Six less than a number de-

crensed by +hree less than
+hree Nimes e number 1s
+wetve move Hian +he
numbeyr. Find .

® E'{gh‘f‘ +Hmes a number de-

creased by Six move +Hhan
twice the numbev is equal
+o Four Himes the number
Find +he numbey.

3. INEQUALITIES

An equaﬁ“mﬂ has a single
solotion — one valve Tov the
vaiable Hhat makes t+he
eq()adﬁ'on a true statement.
An iﬂeQum\i+5 can have
on inFinte nomberc of
valves for the variable
" +hot moke +he inequa.l{‘l-g
a trve statement

i
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FEquations ¢ Inequalities

Demonstration

Solve each inequality:

A 2n~-5< 7

2n _5_+S< 7+5'
n <12

(B EnY < (2) ()
N < 4

Nove : All valves less +han 4
ma. ke +he stotement true.

B) 4 (2x-3) > Tx+6

H(z%-3) Z Bx+6
B2 2 Sx+6
Ik -3 > G

2x 218

(V) (3x) = (=)(ie)
x Z | o)

Note : Al valves grectey +han
or equal To 6 make +he Stote-
mewnt rue.

Some Tmes i+ 1S Pecessary
~to “RVp” the inequality
Sign when solving. Heve
are Ssome Situvathons when

e sign must e Flipped!:

Q)12 -23n<i5

- -12

2-3 1 L ID

-2n < 3

when both swes are multiplied
by a neqative value CYa),
£lip +he sign. '

'A) Can) > '4) (3)

N >-|

when o voviable is changed
from nNegative o positive,
Flp the sign. T+ 12 Pe
same as moltiplying both
sides by —1.

-a =z I\

o & ||

If wou mu gy boan Sides
by The Same negative  don't
forget fo Flip +he Sign
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Fquations ¢ Inequalities

E) -2 < X—5
~12°< x -8
-7 < X

when the vaviable s iolated
on The yvight land must be
moved Yo the left), fip
+he sign.

—7 < K

" Problem Set 12.3
Inequalities

Sove each inequality
and Show all steps:

@ 2n-2 < n -9

@ 3x+7 = x-9
@ 2(x=v) > =10

@ 3Hn-1) £ An+6
® 14> 2(n-3)-n
©®© ¢-x215

D vw-3< 2n+7

® 2n >3(2n+4)
@ 3(n-3) £ 2(n+2)

® Ba-7 > da -1l

) 8 —-3x<-7
@ 17 > 14(n-3) +|

Challenge Problems

TF +he soluton ‘|‘D o problem
“below invelves a Frachion,

leave +the answey in fuchon
or improper Frachon tom,
@ 2 Wn-3)-2(n+2) £ 7
@ Ux—-23(@x-2)>%x-5
® 3+20-5 > a-4(a-3)

©@ en —2@n+H) < I15-n




UNIT 12

 ‘Equations ¢ Inequalities

4, NUMBER LINE GRAPHING

The sdution ‘o an equation
ov inequality con be Shown
on o vwmbexr ine graph,

Demonstration

Selve each equatien ov in-
equa\H'j ond graph +he
solution: |

AIn -5 =10

3n-5+?= Ists

3n =15

C)an) = (B)(5)

n="5

£ o >
5

Zn~3> 5

2Zn 37> 5

2n > 38

() (an) > (2 )(8)

n > 4

< y
Note @ Pot an “open” civde
on 4 becavse 41s nota

solution. Be sure o shade
w +he arrow !

Q) 2(n-8) 2 3n-6

2(n-5)2 3n -6
2A%10 2336

—n-10z -6
-n z 4 RBe sure to Flip
n <-4 +he sigw /

4 >

Note . Put a “bold * Civcle on
-4 becavse -4 S pact of
+he solution. Don't forget
}o shade n ¥he acvow !

oweLl, § JUSTMADE T
THROUGH ANGTHER DAY
g%wrﬂm}awe %
HTesT IDEA -
| WAS POING. .,

Semeimes, when You
are solving an equotion
or nequality, the vaviable
“drops out. "

Should +his happen, +here
are Two possibilities :



UNIT 12

Fquations ¢ Inequalities

@ ITf +he remainivg shoement
is fruve ;, Yyou have an
Heijy.fMlSdu+mnS

wn l work.

® Tf +he remaining state-
ment is Talse You have

a false equation (ov
(nequality). No solutions

o mo-srk.

Demonstration

D 2x-4 = 2(x=2)

—2LX

2x =4 = 2554
_y=-4  Grue dentity)

Al solutions
M
B 2n-6 < 3(n-1)-n

2n—-b < 3In=-3 -
-2 -2}
2n~b < 2n—3>_
(< =3 (hrue identiiy)

All solutions
M

AN poss';ble values satisfy

+he original cquation ov in-
equality in +he problems atove,

) 2(3x+4) 2> 6x+9

GX+8 > 6x+9
$>9 (False ivequality)

No Solutons

P ~
™~ 7
Note ' The graph above Is
an empty nNumber hne

becavuse no Soluﬁ'om it
Satis Yhe original n-
equolity .

Problem Set 12.4
Number Line Graphing

PART |

Solve and graph the
Solu Hon on a nhumber

hne. :
O Hn-3 =n-—-12
@ Sx—t= a(x+l)
® 3(n-4) < Hn -2
® 2(x-1) = 8x-0
® d4(x-3)-x2= x-6

@. < an-3>+n+5




UNIT 12
Fquations ¢ Inequalities

@D H4n-3 =8n— 1

@ 3(2x-1) = 2(x-H)-7
@ g-2(n=zx)<n-|
b—3(x+1) 2 5-X

PART li
Solve and graph on a number
T e cte st o v e
utions and show +he graph:

W) 3(n-1) > -6

@ 2x = 2(x=-1)+2

©® S+2n> 2 (n+3)+y

M 3In-14&£5n+3 |

B 2@x+) = bx-2

© 2n-1) <% 2n=1+n

® % >3Mx-2)

® 4(n-2)=Hn-3

@ 2(2a+4)>5Sa+7

@ 3x— 6 £ 3(x-2)

GET FOULeD Y

U %

E)K ZiGGY...GETIN THERe mq

REVIEW & PRACTICE

Solve @ach equation:
D 3x-2 =4x-5
@ 2(x-1) =-12
@ Z2N-5+2an+H=n+IS
@ n-6=3(n-2)+H4
® 15 = 2 (x=3) +|
@3n—2-n—7# n-9

Set up an equation 1o
solve each problem:

@ A nombey creased by
£ive is negative seven,

..-3q -—
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FEquations ¢ Inequalities

Find +he numbey;

® Twice o nomber decrensed
by eight is hwo . Find
the number.

@ Three more than +hree
Hmes A numbey decm&ed
by Htwo move Than Jwice
+he. numbey IS one less
+han twice +he numbev:
Find +he number:

Five times a

nom ber de- %MNGS@
creased by binkala |
three less S imdate
+han +wice Lansale
+he iumbev 6. tuchate,

is one kss 9wrr
%a.r;);%e Y| Binkets
Numbey. 4nbale
Find @ s
¥, Binhaln

@ Two more +han Four times
0 Number decreased b
one less +han +he Numbes
s one move than four
+Hmes +he numbev.
Fnd the numbev:

@ Fve Times a humber de-
Creased by Six times a
Num bev G‘jequa,\ to thé

numbey incrensed b
+welve. Find +he humber

Solve €ach ih@qum\ﬁq_,
Show a il S‘}eps. Dont )
forget to Flip the sign
as neCeSSar:«j A

® 2n < n=7

@ 3(ax-H) 2 x+3

® a+5 >4@-1)
Hx-2+5-6x <7
@ 2n—5 > 3(2n-1) +6
@ 3(x-2)- 2(x+1) £ 4

Solve each equation ov in-
equality and graph +he
solution on a number live:

4x—7 =2x +5

@ 3(2n-1)< bn-2

@) 2(4x-3)= 8x+6

@ n+3 2 z(n-1)

@ 16 < 2(x-3)

@) 3(n+a)—-n <8 |
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Equations ¢ Inequalities

PRACTICE TEST #1

Solve. -
O 2(n-8) =14
@ 4x -3 < 7x—-\2

Set up an equation to soive:

@) Four Himes o number decreased
by Yhree less +han fwice The
numbev is Hifteen. Find +Hhe

Nnum bey.

So\we and 8mph on Qa number
hne

@ 3(x-1) = lax-)
® Sa > 3(3a-2)

Sed vp an equation o solve:

@ Three less Hn twice a
numbev decreased by five
more +Hhan four Hmes the
number eguals twice +he
Number Find +he numbey.

PRACTICE TEST #2

Se\ve -
D 3(2x+7) = x+6

@ 2n 2> 5(n-23)

Set up an equation o Sove:

@ Three more ‘H’lan A nuwmber de-
cyeosed by hree fimes e nom
bev- 16 mne wore thawn the num”

ber. Find %

Solve and graph on a number
hine

B 2(n-5) = 3(n-7)

® o-5 < 3 (a-3)

Set up an cquathon to solve:

® Five more thawm a humbev de”
creased by Fwo less +han
+hree Himes the number
equals +wo decreased by
+Hhvee Himes the pumber

Find ¥,
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Working With Monomials

1. MULTIPLYING MONOMIALS

A monomial 15 a Number,
vaviable, or product of
numbers and variables.

When you multiply mon-
omials with +he same
base , You add the

“exponents:
ax . a'j - QX+5
Demonstration

Mo +iply +hese monomials:

A) X3' XZ.
X'%‘ X?- — >(5

D (20*)(Ha)
Co*)(Ha) = 1262

A (@) (a*bY)
e Co D E N

D 5x2)(Rx° 3") (2xy")
S DRx4D= =20 x°y°

Wwhen you Yase o power
To o powey, %ou mo lply
+the éxponents:
Y
(%) = °

Demonstration

Multiply and simplity :
B (253y*)?
(lxztj'-i)z___._ 8){6512‘

B (a4b)* (20%)?
(Qa8b)(808) = 724 ™

&) Cab)?
(~ab?)>= —a*b®

Note: A negahve valvwe ‘o
on odd poweyr (3) femains

negahnve.
H) (—Bxljz)z (><35)3 |
(‘%xz(j“})(xqf) = 9%y

Note: A negative value 1o
o even power (2) becore.
posihive .



UNIT 13

Working With Monomials

Problem Set 13.1

Multiplying Monomials
moultiply and simplify:
@ (m*)(m?) ©® am?)’
@ (<M @ 43°
@ (M*n)(mn?) Cm*
@ 3Dy @ @3x)?
® (3o2b)2ab® @ @ab)*

& Gy (axy®)
@D C2x9)oxty)

® E3x5u)(2xh

O Fant)BnyY
® (ab)(@ac)(bc)
@ (m™)(amdlan®)

| @@532)(75“)
® ()

@ @

©) Gy°

@ Gxy) (2xy?)’
@ (arb?) (o2h)"
@ - a3x5)z(axi)3
@ (45>’ (xy)”
@ Maby*(a2b)”
@0 (“szg)l(—lx)B |
@) o (ab?)* o)’
202 Exyy
2Ax* (= xa")z

3 20> Cab)"

2

When You dwide

monownals with
+he came base,
You sobtract +he
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UNIT 13

Working With Monomials
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- Working With Monomials
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3. NEGATIVE EXPONENTS |

It is possible for he
value of an exponent 4O
be negotive, boT in Final
Sn'mpl%ied form , You can-
not include negahve &xpon-
ents. ,
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A method Tor simplifying
monemiols with negative
exponents nvolves changinf
to a positive exponent an
moving the valve from +he
numerator to denominator o
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denominator 1o vumevectov,

Demonstration
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Note : Do not confuse negative

values £2) with negative ex-
ponents. Negahve constants
and coefFicients do not
change to positive and swich
posifions. in a Trachion,
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Note: x° = |, +hevefore 1+
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Problem Set 13.3 —

Negative Exponents
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REVIEW & PRACTICE

muitiply / Divide
and Simph’ﬁujﬁ
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Working With Monomials

PRACTICE TEST #t

multiply /Divide
and Simphty °
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PRACTICE TEST #2
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and Simphfy :
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