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MIGHTY MICROPEDIAS
BY R.E.A.L. EDUCATION

(See www.arealeducation.com)

TRUTH GEMS FOR TEACHER AND STUDENT by Dr. J. Austin French.
This micropedia consist of 53 Truth Gems from the Word of God directed at teaching and
learning. Each Truth Gem and its explanation take one page. Since God is the Most
High, this means His teachings are the most high teachings. No one knows better than
the Creator how man was made, what he needs, what is the best way to teach man, and
what is the best way for man to learn. Many of these truth gems start out each teaching
session in the Math by Heart trilogy described below.

ALGEBRA II BY HEART by Dr. J. Austin French. This collection of two
mighty micropedias consists of a micropedia text, a micropedia of supplementary
materials, and DVDs of 53 teaching sessions. Both micropedias are free on the web or
can be ordered on the web in paper copy or on one CD. The DVDs can be purchased
from the web. This is a College Algebra course, which means it is a strong Algebra II
course for high school. This is not what is called Intermediate Algebra (=Algebra I in
high school) in some colleges.

CALCULUS I BY HEART by Dr. J. Austin French. This collection of two
mighty micropedias consists of a micropedia text, a micropedia of supplementary
materials, and DVDs of 38 teaching sessions. This is a rigorous first course in calculus.
It is a first college calculus course. It can be used for high school students who have
finished Algebra I, Algebra II, and have had some trigonometry (trigonometry is taught
in pre-calculus or advanced math courses in high school). The topic is differential
calculus. Both micropedias are free on the web or can be ordered on the web in paper
copy or on one CD. The DVDs can be purchased from the web. '

LOGIC FOR UNDERSTANDING MATHEMATICS by Dr. J. Austin French
and Dr. Earl Dennis. This collection of two mighty micropedias consists of a micropedia
text, a micropedia of supplementary materials, and DVDs of 31 detailed teaching
sessions. The mystery of how to do proofs is revealed. Logic is taught and then that
connection to math proof is made plain. Proofs are illustrated in the area of elementary
set theory. It is for the advanced high school student through college. Math maturity to
have done excellently in Algebra II is the only recommended prerequisite background.
Both micropedias are free on the web or can be ordered on the web in paper copy or on
one CD. The DVDs can be purchased from the web.
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[CRRPTER ]
INTRODUCTORY THOUGHTS

B You ARE FreED FROM NoTE-TAK (NG
10 ¥OLLOW THE LINE bF THOUGHT

B. ATTENPT - REMove EXCUSES FoR NOT
LERRN NG

. TERCHER - WITHOUT EXcuse FbR,MUT
MEK NG TRINGS CLEAE,

Q.STMDENT:LMHWWWT EXCUSE For
Q. NOT STUbDY|nNG

b. NOT HAyING A GOOD seT oF NOTES

C. NOT BEING CLEAR oON WHAT IS TO
 BE LEARNED.

C GRADING NOT BASED on ue
APPEARANCE THAT Nou KNOwW AND

CAN DO MATH , BUT TuaT NoU, YOURSELF

KNOW AND ¢ AN DO MATH . R\GHTEOUS
SUDGMENT (TN a4




| =&
D MATH STUOVNING LS oM

|. STUDY P PROBLEM WeRKED [N/ THE TEXT
R0 THAT Nou CAN WOoRK [T W\ iHouT Lookw6)
LWITROUWS HESITATING . (MCKET For HELP, HAVE

Nou DPONE THAT ?)

0) FIND OuT WHERE Yo Do NoT HAVE
UMNDERSTANDING ON THE PRoBLEM Nouw HAVE
JusT LEARNED TP WORK WiTHouTt LUokKWG ...

WHAT SKILL 1S |T THAT Vou LACK?Z
b. STof AVD MASTER THose SKILLS

Bl WORKING MANY  PROBLEMS THA T

TARGET THAT Skl EKCLL(SH/GL.‘\)’

C. Now GO BACK AND MasTe THE MAAy

PRCBLE My

2 REVIEW AMVD DeveyLpr A BUFFeT

LIME  OF PROBLEAM TYPEs “ous KNOW (WeLL |
(SEED For morE UNDERSTANB{U:S)

3. CREATIVELY Se THe BUFFET Live

CF  KVOWN  PRoBLems T

S0LVE UNKNown/
PROBLEM Types

Y. NOTE : T REQUIRES DISCIPLInvED LJoR k.
70 GET Geoep p7 MATH

Q. 3€ME NoT BAp Ar MATH, JusT BAD
AT RESPoN 5181 1Ty

b. EXPERIENCE THE Fuy oF KNow e
SOMETHING (e T

FOR A seMESTER.
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JUGULAR PROBLEMS AAMD
MIN|-JIueuLAR PRoOBLE MS

B PROBLEM OF THis TYPE ReEQUWIRES
ONE To KNow MANY ConcerTs (N ORDER
To WORK 1T, THIS Book cConTAns Q
SUGULAR PROBLEMS AND A Min/-TUSULAR
PROBLEMS | TF ONE 15 ABLE ToO WoRrt ALL OF

THESE PROBLEMS mucH ALGEBRA HAS Regn
LEARNED, THE PROBLEMS ARE Now LiIsTED

ALONG W ITH THE SECTION (N WHICH THEY
ARE FounD . (T=JuUGULAR ; mT = MIV(- TUGULAR)

(T) 1, (4K 3%3%’5 I
(6%’7 -0 Q\ * é THE BoxeS

(3—) A. ("",T,_S) FOR X>o, &3‘10 PUT (N SIMPLIFIED FoRm
o

Sxﬂ/—%—‘
Y TxyS

LN\S\ 3. (5, ™M) FAcToR BY THE "REDUCE To
| GROUP-THEN - FACTOR " METHoD

bx*-13% -5
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(F) 4, (5,¥)evt 1n SIMPLEST Eorm
Lo tTH NO MEGATIVE EXPONENTS

%—9; %—1-3- 3:{___7_{, =

a4 L{" 3K

(35, (6,9,%¢) WRITE Y5 -4 1%
5 +i73

N a+b,, Form_

) 6. (1N, ) SoLVE

5 Z 2
jg (x+3) 3(2x— /) ‘s 3 (2%-1) é(%'f?)) 3= O

(er) 1. ('7, 8, 3) FivD ALL REAL SoLUTIONS TO

TS+x + [+x —-T4+x =0

QW)Z . (1, 1,4) sowve '% —5—1‘> 1
3 - 5

(5)a. (9,3,3) BivD ALL vALUES For 4 so

THAT L_Hy-4
W/37‘ 15 REAL
Yt |
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&) 1o, C11,p) COMPLETING THE S QUARE
PUT THE E@uATION Y= 3 -30x+"79

IN STANDARD Form For A FARABOLA

FivD THE \/ERTEX, AXIS OF 5VMMETK\)}
R_PRIR OF SYMMETRIC PARTNERS, AnD SKeTey

(3) 1. (14,5) UNENOwN IV THE EXPonenT ¢
x|

soLve 3] — 7%

'v""»"':kﬁ"ﬁu\‘\hmm,.(f..v_\

WISDOM- KNOWLEDGE - UNDERSTANDING PROBILEM
WKTU PROBLEM

You USE WISDoM To PIECE TOGETHER MUCH

OF THE KNOWLEDLGE AND v‘NDE&sTAND!Ng
RECEIVED IN THE CouRSE o SoLvE A
ComPLEX PRUBLEM ¢ A FREsH CHALLEMGE ,

EXAMPLE: Fx‘n& an C‘tu(ﬁ\b'\ S%or \me L_\ wheﬁe

L has Stape., Q%ULG.Q 't'o "H\E’. %-caanﬂw\{\'ﬁ o‘;
the vertex Oxﬁ The parabela

3-39+7<. < 303 - 71
andl L Passes '\'\/\rou.,g\/\ the pm'.’\f CP;%)
where 5 " =23 ank Q s the lorgar

solution 'f‘o —2%&-1‘3%-#'7:0,

S A g e
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UNDERSTANDING DEFWITIons |

R DEFIMITIONS © CLERARY EXACTLY

DESCRIBE THE CaucePT) NO MORE
NO LLESS

B . ALL DEFINITIONS "(F AND ONLY |f°
|2 |F AND ONLY LF DozEN

C B DEFW (TION WRITES\SPEAKS THE
CONCEPT INTO EXISTENCE (N THE COURSE

O DEFIN'TION :P 15 A QUALOM (F AND

—

ONLY IF P 15 A POSITWE INTEGER
GREATER THAN 7

E THEOREM: (FoLLaws FROM A DEF/N(TIOI\U
EVerYy QUALOM 15 GREATER THAN 5

Y. THERE IS ONLN ONE DEF(MI(TION For
A CoNCEPT IN A COURSE ... THE EXACT
WORBING WHEN ORIGINALLY DEF/NED

O. TRINGS EQUIWRALENT TO i DEFINIT(pp
FALL UNDER THE THEOREM NAME

H  so ON TESTS WHEN ASKED FDOR A
DEFIN ITION |, GLVE THE EXACT WORDING,

NoT SOMETHING EQUWALENT (LIKE
A POSITWE INTEGER GREATER THAN 7%).
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[CHAPTER D\]
RLGEBRA BEGIMMINGS

AR. LISTIMNG METHOD FoR DENOTING SETS

I {2,3% IS READ " THE SeT whose
ELEWEMNTS ARE 3 Anp 3"

. {5} IS READ " THe SeT wHese
ONLY ELEMENT /5 5"

3. @ IS THE EMPTY SET (NULL seT)

#g=31 16§+ ¢
4 % 2375321 = 13,3,3,2,2}

B. SET-BUILDER NoTATION Eog SETS

l. € means IS AN ELEmenT oF O
CALso, "1s IN" ok " BELowes To "

d. N DENOTES THE SET oFf NATURA L
NUMBERS, N = 2(,4,33...3 . N IS
RLSO CALLED THE SET oF PosiTIe
INTE GERS |

3. §x( XEN an x<3} IS READ

"THE SET OF ALL X SUCH THAT X

15 AN ELEme'/;/T o N AyD X (IS
LESS TH+HAN 3] (IT,E. The seT §/JQ})




a-7 |
C. THE SET OF WHoLE NUMBERS | TT
[ W = E 0,1,3,3)..0 §

A. O IS A WHOLE MNUMBER BuT NOT
A PoSLTIVE (NTEGER.

D. THe seT oF INTEGERS | T
T= Z...J-fa,—‘:)-/J 0, 1,2,3,... %

E. THE SET OF RATIONAL NUMBERS g |
DEF/IN ! T/IDAN ¢

. Q= E—%—f A 1S AN INTEGER AND b IS
AN INTEGER AND hto }

A. Q FiesT LETTER oOF QUOTIENT

3. EXAMPLES OF RATIONALS *

2 =Y -1 =2 -0
-—3—3 S)7T) S) kS

as_ _ L
To T.a5  t= 33333

© k3 - - 7=
1. NOTE: 234, = .23332323,, = .33
2343,

R BRR OVER DlIgITS
19 [jlzgg)oo MEANS THoSE AkRE To
T 320 BE REFPEATED
211 7.295¢ =7.345045¢944...
179
32 °
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5. RATIoONAL NUmMBERS ARE THE
REPEATING OR TERMINATING DECIMALS.

0. 52./35 TERMINATING
b. Y.2323.,, = 4, 93 REPEATIVNG

— E = _ 23
c- NDTE 90’15 # 0&3 .23-‘.776— o 3“' '??’

b. CHANGING A REPEATING DECIMAL To A

QUOTIENT oF INTEGEeRS (T.E. To #
FRACTION OF [NTEGERS).

CHANGE Yo /3453Y5.,. =4 )34 TO
A FRACTION OF |NTEGERS. |

Q. SET KX To THe NUMBER .
X= Yo I34SIYSTIYS...

b. MULTIPLY ¢ To move THE DECIMAL
PoINT PAST THE FI(RST REFPEAT. -
MULTIPLY x To MOVE THE DECIMAL
POINT IN FRONT OF THE FipsT REPEAT

[0000 X= %1345, 3¢5 7¢ST .

NOu)
— b x= = 4/.3463¢s5.. SUBTRACT
9990 x = 4304 -
9990 Foo= — 7./3Y5

/
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F IRRNTIONAL NUMBERS, Ir

. AN TRRATIONAL NUMBER (S A NON-
REPEATING AND NON-TERMINATING DECIMAL .

A. EXAMPLES
T = 32.14159,,,

Y= [.4142134. ..
T3 = [.732050%...

« 02 00&@00&00003\000009\. -
3. NOTE ¥ £ 3,14 T 2%

. A REAL NUMBER 5 A NUMBER THAT
IS EITHER RAT/IONAL OR JRRATIONA(

R DenvoTes THe SET OF REALS

H. /\lUYY\BER LINE | For Every pPoinT ON

THE NUMBER  LINE THERE IS ASSOCIATED

A REAL NUMBER AND ViIce- VERSA.
-3 T2= 1413136,., T=3. 1859,
| | ) )—s {

b J
] | o * - _,,,{.9
] f t 1 i 1 ! 0 |

/
-

<
N
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T. SUBSET: <  “Is p SusseT of "
DEFIN L TIDAJ *

. HEK MEANS " EVERY ELEMENT OF H
IS AN ELEMENT oF KM

a. §1,21< 12,348
3. 31,8} € 31,8}

4. NCTWec I c QcCk T € R
5. TRUE OR FALSE

a. ©o=¢g FALSE
b 2 € 11,3} TRUE
C. A < 2t FALSE
4 fate 51,23 FALSE
e. $at {12} TRvE
5 FE&Q TRUE
4. e T FALSE
A ars Ivr TRUE
L e R TRUE
4. e R FALSE

k. Swic ITv TRUE
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J. HOMEWORK : DISCoperY ) Home work 15

AN OPPORTUNITY FoR (NMER SATISFACTION.
OTS =OFFORTUN ITY FD»R INNER SATISFACT/ON

|, How RRE EACH OF THE FoLlowing Repap ?
a. 13,45 b. 334 5.}

c. 373 d. §41

S| xeN and x<5¢

2. WRITE USING THE LISTING METHOD
6. $x| xe W AND x< ¢}

b. 3%x| x£TF AnD x< 3l
3. WRITE USING SET-BUILDER NOTATION
av ?O//)Q13,$‘Z .b. gova.)—gl—a?}‘/}

4. NAMWE A RATIONAL NUMBER THAT IS
NOT AN INTEGER.

5. NAME A KREAL NMumsBeer THAT /5 NOT
A RATiovAL NUMBER,
6. WRITE AS A PEPEATING DECIMAL

a., =S b, _(T_
7 290



<N
“T. WRITE AS A FRACTION OF |INTEGERS.
0) 32.3T9 b) .0STTZ Q) .an

3. EACN OF THE FoLlowINg /5 A MEMBER
OF WHIcH OF THese SETS! /\}J W, T
J

Q,Ir, R
Example: 2 g, R
A -3 b . 2 4. .36

e. «36 Y. 525225223522225.. .

9. BY THE LISTING METHoD WAME A SET
T sucH THAT T C §1,2,3,45)

/0. TRUE OR FALsE
o. 33%e&36a33 b. §23% €733}
¢ 3S51,23% d. 37 < 31,3,3%
e. §a33<C§023) 5. {123} c§03.93
9. {6235=71,237 4 §3,34% = 71,23}
LoAT e T iovEeIr
ko vz < lr L. Qclir

™ . {ﬁ)ﬁ}ng n . §2)ﬁ"}§j\~
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K. pu :
S IR %
‘ 276) xe N Aanvp j(<3}
= 23(&42/\/ AND a<3}=§z/¥2/\/ AND 2<35
REPLACE A Dyummy VARIARBLE W ITH .

Qe N AMD X< 3 TRUE 2 (S IN THe SET.
REPLACE A DUmMmmy VARIABLE WITH & ;

4e N AND 5143 FALSE H !5 MNOT (v THE SET,

L, |FF MEANS ¥ AND omLY /E

EXAMPLE . You HAvE L2 [FF Yoy
Have A Dogen , (A Commpn
FATE ON £/THeR sSibE OF THE tﬁf_)

M. UNIiony  J , INTERSECTION N

_—\
DEE( 1 TiONY

HUK={x | xeH or xek?
HﬂK:%?C)XEH AND ’)(E,K}
LET A=32.3,45¢ B:§3,5,é,7}
ANB = §3,51 HUBZEZJ,L/}S,éj}

(Rng)uiol = {0,351
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N. CLOSURE PROPERTTES

|. CLOSED FoR -+ : ADD ANY 2 REALS
AND Nou GET A REAL 5+="]

2. CLOSED FoR o @ MULTIPLY ANY 3L
REALS AND You GET A REAL . 5:2z/0

3. CLOSED FoR — @ SUBTRACT ANY 4.
REALS AND You GET A REAL, 5-2=3

B, NOT CLOSED FOR =: 520 NOUT

DEFI(NED .
. LommuTATIVE PRoPeAT\/ DEFIN ITION
. OF ADDo /TIloN :©  o+4b = bta

A43= 3+ s+ =[] +5
5+ ("-H—é\ = ("‘f+é,)+5'

Q. OF MulTiPLICATION - asb=b-a
23232 - [=T__]-a

2 (x+3y) = (x+34).4
5+ 43 =5+3-4

P NoTE: THE MULTIPLICATION SYMBOL .
CAN BE UMNDERSTooD |F LEFT OFF

2oy = 2y 3.2 = 3Y2)  NoT 32
v (’X%éﬂ o Zf+a)




A~ 15
X Assoc/ATWE PRoPE,eTy DEF INITIDN

l. OF ADD)T/oN L+(M4R) = (L+m)+R
2+(3+5)= (2a+3)+ 5

J+x)+y = ]+ (xvy )
((&-r—z\%-%\%al = @U%} +(76+t(7>
A. OF MOLTIPLICATION L—(M'RB:(Z;IV\)'R
R(Xtd\ :(ZL‘JLB& [:7(%@ = (Z::] )L) 5{
@uz)(zv\: [(G+2)x) f
3. WHICH PROPERTY /5 [LLUSTRATED ?
a. 5+(3+x) = 5+(x+3) |
CommuTATIVE PROPERTY o F —+
b 5+(3lxgyra)= 5*@”‘55 +a )
Assoc [ ATIVE PROPERTY OF
R. TDENTITIES

. ADDITIVE IDENTITY O
X+0 = X

2. MULTIPLCATIVE IDENTITY 1
el =X

3. ILLUSTRATED x+3z2=%-[+32
(3t9)+ O = (3+y)




A- b

S . DISTRIBUTWE PROPERTY DEFwTIoN

a(b+c) = ab +ac OR
(a4+k)c = GC+bc

ax+dy = R(Xty) ALLED
FACTORING

[ Jlery)=[Jx+ [Ty
() (xty) = (e+f)zc + (exf)y
= @,X“P'?X -+ Q,U _l_.Fé/

:@,qute_‘j +‘§’K +§’\&

FOIL _EIRS‘T T INSIDC
OUTSIPE _L:AsT

T- INVERSES

[. ADDITWE: —X  “Mwvus x'  “ThHe
1 t \
NEGATIVE OF « | "THE OPPDSITE OF «

X+ (—%3:0 EVERY REAL Has

AN ADDLITIVE (NVERS E.

2. MULTEPLICATIVE 1 L “rhe

RECIPROCAL oF x X FED
X e Ji =1 O HARS No©O

MULTIPLICATIVE |INVERSE
/ o _
- BAD T O &« GooD
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U. NoTATION Vou CANM UsE

Q .
[. - = a--—-lgz:a-;—b——-—-— a/$
3

'f\
CAREFu L.

=y ~elee e
s/ (xy) 2 3/%+y
2. a—b= a+(-b)

V. GETTING READY FoR Home€ WoR K.
l. MULTIPLICATIVE [NVERSE FoR 24

é.E:I _El.-—‘é—r:/ SO

3 — el s 3
= 3 ANWE&Q

Ao HINT FoR MULTIPLICATIVE [N VerRSE
OF 00 Q»QQ\;L — 0-’2\3\9\21.-.

CoNVERT TO A FRACTION BY METHap

PREVIOUSLY LEARNED, THEN TAKE
THe RECIPRODCAHL
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W. HoMEWork (0IS)
[. NANE AN £LemenT oF 5%(%51\/%9%:0},

2 H=13,47f{ K=75473873
HNK = HOK =

Hnisé= HUSs¢ =
3. CAN You Dwide BY o0 ? CAN O BE
DWViDED BY A NoN-zeprp NUMBER 7

4. STATE CompPreTery THE PRoPERTY
Q. 6x+7= X6 +7

: (gzug\i-g = 527(+(L({+3J
5(%g+z) = 5(yx +z)

- S(ay+z)= 5(=t 1y)

. Slxyr2)= Sxy + 5=

‘ 5(x(mn\ +33‘—‘~ 5((?4”‘)“ *3>

9. S(x+3) + z(103) = (5+%)(7C+3)
h. S(x3)+[- 5(x+3)] = 0

Yomr = me+ ko
5. FIND THE mucTire, CATIVE INVERSES

oF 7/7 , ./;z/’i;i') - |

H N &K N 6
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[cnaPTER 3]
PROPER TIES OF REALS & ABSOLUTE VALUES
A. UNDERSTANDING mMivus  —

1 —0.= —(-q (HENC,E —(K-t‘ﬂ- —l-(?&@)
2. —(-a) = a

3. Ca)-b)= ab
L -—<o\—-b\: b—a
PROOF: —(a-b)= -1.(a-b) =
~1(asEb))= Lo+ (UER)
_a_+ib- —a+b = bt(-a):b-a
—b) = (—a)b = a(—lﬂ

L CL__——CL-

NOTE: X—-Y _ x—Y /Zé_ = 4 _
‘é—x -—(’IC—L;D <‘ )w _l-_l
I —=b cAN BE PosiTVE |
LET b=-5, —-h=-(-5)=5

Do NoT THINK THAT A mINus 16N
N FRONT OF A NUMBER MEANS THE
WhHoLe THING IS A NEGATIVE MNUMBER
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B, RELAT/oNS
1S LEsSSs THAN

/5 GREATER THAN
/S LESS THAN OR EQUAL To
/1S GREATER THAN O0R EQUAL TO

Vv IN VN

J
a,
3,
“4.
5. NUTE: x<y [FF Yy >x

5<% So 8>5

6. TRICHITOMY oy 1 IS TRUE

/. NEGATE x« You GeT # >
C. ProPERTIES oF Equay < 7
[. X=x
02‘ [ F 76:?) THE/\/ — j(
EXAmPLE - 42

=0
3 IF x= AND = Z THen -
7'ffewsﬂnw%\/ L=z
4. CAN SUBSTITUTE EQUALS FOR ERUALS
EXAmMPLeE © GIVEN 4= & So

2a+7 = 3bH+7

J
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D. AB30oLUTE VALUE BUILD -y

YOUR TASK © GIVEN A REAL
NUMB ER , EITHER Do MITHING To /T

OR PUT A MiNUS IN FRONT OF [T

AETER YoUR TASK /5 CompPLETED
THE RESULT s To BE > O

TASK | CANDIDATE P, WHERE p=p
You Do NOTHING

RESULT P z0

Thsk a CANDIDATE qo)wﬂefee 240D
You PuT A MINUS N FRoNT
REsuLT —%,,Which IS =5

E. ABsoLuTe VALUE DEFE /W IT 100/

Q\ 1S READ " ABSOLUTE VALY E OF a "
M =04 IFaxp

—-a F QA«gp

5= 5 SINCE § >

/_5(: ___C__\S—):S SINCE —5KD



_ 3= A

F. ABSoLuTE VALUE SI6N REMOVAL
|F INSIDE RABSOLUTE VALUE S (6N /S
=D WRITE IT DOWN . [F NSIDE
ABSOLUTE VALUE SIGN IS <0,

WRITE 1T DowN AND PUT A Mivis
IN FRoNT oF IT.(Do ALL THis
EVEN | F IRELUCTAVT | ) NOTE . THE
RESULT wiel BE =>p .

SUPPOSE g < —Q AND b>7
lal = —a |b]|=b
Pos

NE&

ok |=—asb

Néee -« Pos
L_,...r-.-__—/
NEG&

_zab |= —3ab

|
, N&b Pos
. Ne e
Pos

{B—-O\(:[b'fé‘d)‘ = b"@
Pos + Pos
- —(a-b)= b-a

sz

IQ-_\I}/: (@%C‘b

NEG+ NE6
o i)
NEE
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,(L.;R ANALY 515] L <R n |

J |

L, R
[-R <O Left — R\Q\\I ts v\ec\iq‘hue,
| akk - Ceft ¢ osiTive
O < R-L Ry 3
EXAMPLE S * ( / ! f
p -3 7

- R L j

P-C’b NEGATIVE :% <O

R-4

W—QD Posrrzvc -9 =0
Q6+3 % (-3) Posf\'tve, %-&3. > 0
_3Z LP PosITIVE -3 -p >0
Now APPLY To ABSOLUTE VALUES °

/\/s%

N

21| = -(4-1) = 7-¢

/\)56

‘P*jf p- 6—3)’-—(P+3)
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G, ABSOLUTE VALUE PROPERTIES

I. lalzo0 & |ablz]al-|b)
s &4t Jaskl=lalels]

H. ABSOLUTE VALUE AND DISTANCE

. [a| DISTANCE BETWEEN «
AND ZERD

3. la_.b‘ DISTANCE BETWEEN g
AND b

0, DISTANCE BETWEEN 3 AND &
IB"‘E\ = l*&\: -—-C_;Q - 9\

b, DISTANCE BeTweenN -2 AND |
{-«1« | (': {—3( = —-(3)=3

T  PRECEDENCE OF OPERATIONS

HIGH |. GROUPING SNmBOL(L-S
2. X% (Tie BREAK LEFT To RleHT)

Low 3. +,— (TIE BREAK LEFTTo RIGHT)

EXAmeLES FoLlow) PUTTING IN
THE UNDERSTooD GROUPING SYMBOLS



3-ay

. 3+2-Y4 = 3+<é{.¢-f):3_+g:t'
2. 5=-38+-A = 5—(8-,‘-&}:5_%:‘
3. StCFAt = 54(622)-4 = St3.4

= 5+(3-4) =5+l =17
SO 5+ 673 -4 = 5+((é+;3.¢7l>
. 5-3+a = (5-3)ra zatd= ¢
5. (5+7)+2+-4= [2+2 9= (/a—:—,l}%
= 6 4= QY
SO (547) 2.4 = ((S+7)-I-9\3-‘f

6. 5+7= (;z.q> =3S+]-%= 5-:{7-%8)

= = 47
e = &

0 6475 (24) = 5+ (7+(a)

1. PO NOT THWK THe FOLLOW A G
SHoulD RE EQUHL\TIES

E-ax # 3x
4+3x FF Tx
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. HomEwoeRK (0Ts)

[. S\MNPLAFN EACH oOF THe FollowING
o. EXEPEEW)
b. P—¢

4P

A GWEN Z>5 AND W<-3 . WER(TE YOuR
ANSWER WITHOUT ABRSOLUTE VALUE SIGNS .
lz| = [wl= | 2w =

BE SURE To Gilve BRIEF WRITTEN
REASONS Fol VYour ANSWER,

lz%wl: [-3zw|= ,\5—2‘:
3. FIND A SPeECIFic Al vE FOR a AND
b 50 THRT | a +b| < |a| +|b)

Y. EVALUATE EACH of THE FoLlowng
a. 7-2-3 b. 6:3+Y
C. R+ 3.4 d. 5—¢32-4
e. 5-44a §. 2.623-4.3
3. 2-6+(3-4).2
ho 2.(¢zz2-4.9)
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[chnPTER Y]
EXPONENTS AvD RADICALS

A. USING PROPERTIES OF THE REALS

To SIMPLIFY EXPRESS/IoNS WwiITH
VARIABLES

. Yx+3x = (#+3)x = Tx
DISTRIBUTIVE
2. —a(z-4)-(x+4) =
— AN+ R —KK—F = —AK—K +§~-Y
= (-2-NxX+% = -Fx+4

_ 3%—é%+5«4
&(Lg'l'a?()_—g———/x :;2(4 Fx _Lg/l_:77(
= _37‘—8 _ -—(%1—-376) _
$7% Ty-Ix T

&v\ = Q\.a. Q-+ Q

N Soctors

o = 0.
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(. 2= 222 =8

3. (=3)= 3)(-3)=9
C. UNARY Minvus AND PREcEep ENCE
OF EXPONCNTIAT/O'\/

[ UNARY MINUS : THE OPERAT ion OF
TAKING THe ADPDITIVE |NvVERSE OF

A NUMBER_ .
OPERATOR OPERAND R,Ei“il’
UNARY minug

<. BINARY N\lrvus ’

THe OPERAT/ON OF
SUBTRACT 10N (& OPE,eANos)

OPERATOR

OPERANDS

53& 5-1 =
BINARY minus

3. PRECEDENCE - EXPONENTIATION
BEFO&E CUNARY Minus

-3 = —(3%)= —(33)= -
-3 = (-3)E3D= 9




4-2g
D. PReECcEDENCE LIST

HIGH |. GROUPING SYMBOLS - INNERMDST
FIRST

d. EXPONENTIRTION

3. UNARY minus
7. X,s (TIE BREAK LEFT To RIGHT)

Low S+, BINARY miNus (TiE BReA K
LEFT To RIGHT)

examee -2 (a1} = gt cqf
:—(:Qta'l) —[C"'DA'("Q‘):I — "g"' L{' = —| Q\
EVEN

E. NEGRTIVE = PosITive

obD
NEéATH/G = /\/EéAT[VE

L) = CACEDED) - (g
2. D= CACNCD = —g
F CNON-EER0>O = |

50z | -7)°= |

34| )O: f
Axt+s
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G. NEGATWE INTEGER EXPONENTS DEF

OL = a‘v—\’ NN a POSI‘\’W@ lv\-te%elr
. 3% = E%i = 1%—
CQ S-I‘.:: -—sl_T = _é_//
-3 L= { 1 _ s
3 LY = = ——= .5
) = @y T Tohs

H. EXPoNeNT LAwS
[ (am O\n:: QWH‘Y\ (
32 | 5 342

a’-a” =(0-a-a)-(a-a)= a=q

. Qm: ~_l__~ -m |
o™ g e K

:.-—a_y—\-:\
> L
2 a—a a a‘-l'
10 - o™
Q" an ™M
3 =7 4 g
-=-§-'“' - S = S _._5-— - = " e——



Jasay

(5) -

(53) = Ssz: 54’
5. 1a™ B“ = (ab)m
()= 23 %°
(;LxB = dx- Qx-dx = QXXX XX
b | O _ ._9__)“
B~ T \b
(&.ﬁ <X
2 FE
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T. PRACTICE USING THE PROPERTIES .
WRITE WITH NO NEGATIVE EXPONENTS

L (3x?)°= 2% @)% 33 1
7
a.(S%*Y: (5x*)" _ s5%°
3%’3 éBLd-a)‘f 3¢3-—13\
s 625%8 gill
3

pay A
3. /ax~ 143 /
Tx> 4" RSN

- l 5 /o\ /
<7L ch 7 )2 #27(’83‘7 =

g 1y
16X ;1

3. JUGULAR PROBLEMS -

R GRoup oFf
PROBLEMS THAT CONTAIN MUCH OF THE
ESSENCE OF THe CouRSE, EACH opne

RERU |RES MANY PREVIDYS SKlLLs To
WOoRK THE PROBLEN\.
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K. SUGULAR PROBLEM = [ : FILL [N

= QA X
A ay™ J

ILL Ia

SN e I
| %{ THE RoXES

/éX_—%(_’D - Q X

i

2 XB%-—S . X3+7#-5+10 A
%x‘%ﬁ’ i 9

0 s5\A
(%/‘CVJ[ > -3 0 &\ EE’
: :(‘Q X =2 x
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L. Homework C@Ié)

. simeLiry =3 (x—4)-2(x+3)
A . SIMPLIFY - (%x-5) +3(2- 5%) |
3. SIMPLIFY Lf(%—gj) 1—73

3(21-43%1% -lox

T. EVALUATE  _3% (4 g4
5. EVALUATE -5%(%5)".3
b. (- mﬂ: (- |)6n:

O
1 /5 (x4 5
Lo+ =
3 4 (4xC+1)
R WRITE WI\TH NO NEGATIVE
EXPONENTS

a. (-27[)7\ | b <Sx'i>3
39\

. (35q7). (axy)®

L)
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9. FILL IV THe Boxes (sHow Your wogk)

a. 5)8*3-7 3_ L) 71 [T
(/;215 ?éfségno j) - .ES K EQ

b. 3 XG%S ,%_ (] [] ]
(8/7&’5%“’)-3 g

0. p<-7 3 >S5
B . REMOVE ABSoLUT¢
' BP% \ — VRALUE SIENS,

EXPLAIN

L 246820556780 -

/2. {x/ %<3 Auox>;}m{?</%>9\} =
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M. SCIENTIFIC MOTATION

[, EXAmPLE 2,346 x /0°

HAVE ovLY ove Movzero DIGIT To
THE LEFT OF THe DECIimAL
MULTIPLIED BY A Powek OF /0

A. PUT INTO SCI/ENTIFIC MNOTA T/ON

323.% = 3.23¢ x /O™
R/

THE DECIMAL WAS MoveED 2 To THE

LEFT So MmULT\PLYING BY /DD‘HAS

THE EFFceT pF MOVING THe
DECIMAL BACKk To ITS ORIGINA L
PosiTiron |

3. PUT  .ocoo4s n SCLENTIF,c
NOTATION

e OOO4'S = 45 y /07
_ A |

DECIMAL mopep To THE RIGHT
4 PLACES sp MULT 1PLY BY /0"7
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U puT EAcH PART (N SCIENTIFIC

NOTATION AND S/MPLIFY

(000063)(3000) (43XID )(BOxlD)

(3100000 ) NPITE
_5+3 -4 -8

(33(3 0) (D = 9.0x/0

N. ! RooT oF X

d-
| NoTATON X~ =%

2.7_DEFINIT(ON FOR Y\ AN ODD /

Posi'rtve INTECER X7 =93

X" =b IFF b =x

1
0. 23-3 SINcE Q%= ¢
[
b (-a7)% -3 swce (-3)= -7

¢ (- 0%': 7 == sivce-lY=-

4 fﬁ—i = SINCE 9\5’- CPAN



3] DEFINITION OF N/ Fop N
AN EVEN PosiTive INT EGER

AND X =0 .

|

XH:W = | FF IO?O
AVD 7 =

| b =X

e =216 Avn Y- s

Tlo=a o8 —7/75--—9\ 7
ANSWER 1 A SINCcE A=p
THE DEFINITION SAvs Tue
ANSWER b musT Re =0,
(some BooKs cALL BoTH 2y =2

N ROOT MO
o S A Q THe PRIvCIPAL
N~= RoOT. ARCCORDInG To OUR

DEFINITIDN ./_ _,;))
b % MEANS%/\

CREAD " THE SquAke RoyT OF x ")

7 =3 YIz =5
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C. 41 ] [

__—-—:/

&

— :’
cven ) rved
A BAD NEGATIVE = //\/eemv%eve”‘

o |
|/—/é> < BAD , THERE IS NoO

b=o such tanT bt=-1/t

< 7/;.:/?6{ (Norx,’)
LLLUSTRATION : LET x=-3
VxR AERE =g =3 (No-r—%
=13l = (x|
2 T = [y

LIKE lIsE ‘7‘%4 .___{74{

6/)16 =17ﬁ! W:/X/J-.. ejc,




DEFINVTION: -~ %7
o. IR ATIONAL (FRACT [oMAL) EX PONENTS
L1074 W™ Y
Q" = (Q ") = (Clm> PROVIDED

pawek THE Bmom (n) s T THERodT (T mucio)

(8) Q%= ¢

TN

3y !/
3. BAD (-/é) ? EI0) ot DEF(MEN

. HLTERMATE WAY OF WoRKI\NG
(NO\ RECOMW\ENDE’:D)

@y =
THIS EXPLODES THE NUMBER F\RST

THEN NYou SHRWK V| TRE (%'/35

meTHOD 15T Sﬁewm THEN EXPLODES -
GENERA LLY EASIER
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5. RADIcAL NOTATION ‘Fo;e %'%

INDEX,{‘W‘@C) »
() ™) =7</”

b, SoME SIMPLIFICAT/ON

£
c -= l
0. Hx® = X°=x =%
10 ODD

/

b VX = A= x| 1npex
X

[&. 4% = [/

T

-~

q/)
t\

U

]|
\_

Y9ANT N3IANZ

3. SVPPoSE XZO0 ‘*/%;w

Ve = [x°

_ 5
. = X~ SINCE X >,
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7. CAREFU L —T/O«b _}/‘—7/—-

PROVIDED EACH s DEFINED

681 =V Y51 = 2324
L,ér—"-’ﬁ-/e)‘(—ﬁl) #74/—?!2"“/443/

NOT DEFINEY

Lk
¢. NoTE THIS IS SAYING (qb)'l aPb"

PROVIDED EACH 1S DEFINEY
I

RECALL, BAD = (/\}E@ﬁTWE) cven

. CAREFUL /\J“/.EL - Ha PRoviDey
b 37/—5'“
EACH EX/5TS

_‘7‘}/_—/- iﬁé—
s ,__ 3’

l/ N
a
¢ NOTE THIS 1S SAYING 6%) N7

PROVIDED EACH (5 DEFINELD



-4
"}/O< g A X Q)>O You cm\J SAY

ij 7 W‘/fs AAND—@—‘ -)/\'37“‘—

/0. WHEN ALL /5 DEFINED THE LAWs
OF EXPONENTS WORK THE SAME
RS ForR INTEGERS

P FRACTION ADOITION SUBTR ACTIon
MULT|PLICATION, DIVISION

a4 ¢ - axc

LS g &S
Q.S:a'c

T b d
3 a,c¢ _ad bec_ afl+he
b d T bd bd Thd
Y a_<c_ ad -be

b d b4

Q
5 v a.d a - ¢
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6. EXAmpLES

[

3 7 = [
C 2l =5¢+3% /D+ /X _ 22
3 S 3. < /< -/5
Q
53:5+2 =242 = [5+ _ y
375 ER I 3 %%
GQ _8__—-:2: /Cf—-/s’\_‘:__ld
S 77 35 35
{
e. F - 2.1-.7_ T
;22 S % s % a0

7. JuGuLpr B REVISITED WITH
FEACTION AL EXPONENTS

Vo N2 Leas %
/39\76 3 \\/3: QS- %3 % (3‘/2_) 3

m——
———
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Q. HOME WoRK. (oIs)
|. PUT (N SCIENTIFIC NOTATION
a. 0.0007%3 b, 3a¢7000

c. 253.7x/0° 4 .ooo3e xip?
/20060 x /D=3

é. (70000 xX/0 s‘){‘ 0002 ) x /0—3) ¥
(~00047 x 1072) ( 6000 x 1p &)

3. EVALURTE EACH OF THE FoLlowng

SHow TRE STEP BY STEP EVALL(ATIDI\)‘
PROCESS . DECL pre THOSE THAT MpRE

UNDEFINE D,
L 1 2
0. 27 b. (-32)° (-4)*
L l

d. Ce4)e o ¢yt o s

- L 4
9. Tey h. 167 o 75

; -5,
3., _g% k. (-¢ Q. C—X) 3
™ /é/‘/ n. =16 & . ("/6)

p. Y% % &' L Y

X



H-dsg

3. SufPpose X<0 AnD
FoLlow ne ARE 'r,eae A

A Jxy = TT({
b A=y = Tg

>0. WHICY oF THE
ND WRHY ?

T. WRITE AS ONE FRAcTS
tepme TION IN LowesT

a, 3 32_, b
LG

_e‘ Q‘ -
==5 24 3. x-3

5. WRITE wm\ No NEGATWE EXxPonenTs. «

Q. (S’x 35/6 b(Bax'sg\l )'/ 4>




-

R. PERFECT wh PowER DEF INI\TION

. TRE EXPoneNnT UNDER THE RHDICAL
IS A MULTIPLE ©OF THE INDEX

W"/ff‘&g |
AT e
A)/E’XT%—:: W/g%éag'%* _ %231 ﬁ

N RATIONALI=E DeENomIVATOR DEF.
(. NO RADV\cAL |N DE/\/OMWATo/e (EI/EA/

I DLSGMLS{‘:[)Y___ F
S e Ve s

NOTE : INDEX OF 3 | S0 You WaAnT

MULTIPLES OF 3 AS Pawe/e:: UNDER
THE RADICAL




H- 4N

17V, SIMPLIFIED FORM | No PERFECT V\W
PowERS, DENOMINRTOR 1S RATIONALI ZED,
AND REDUCED AS FAR AS PossiBLE

(SucuLar # :,D

'4A3ad

ol _ it 3%y

S & 20
3K B?ng 3«37
Q. RADICALS |N THE DENOMINATOR IN
DISGUISE |
a. Y2 =3x _ 73x Y5 V5% .)fg%
5 = — Xz
[

3 FoR AL > 0D AND 4 >0, PUT IV SIMPLIFIED Fokm

5l |5ty e
“)/—?Ug “1/"31&4 'i]/;_;c—




U. EXPRESSIONS WITH RADICALS (X>0J

L Y9+ # Y3576 50 1T 45 NoT
NECESSARIL\[ TRUE THAT Y& +I5 = Ya4g

= 31“_573- ' xﬁ = (3—5+x)f§:(x—z)73‘
3. 2+37% # @+3)7%

. 57X +7ece -—erg = 57z +19x%2x —RE
= 5Vx 43l Tax -arg ek
5‘T"+3766")7— =Ty =
(5+ 377 )T - -y




4~ 4q

V. HOMEwoRK (o‘ls) | (xb:o, g>o>

[. PUT EACH oOF ThE FOLLowNG (N
SINPLIE (ED FoRMm

Q. axsglo b. ‘B//QXF%?\

C L d
e 37(),‘%3 B S > 2 x3
‘tﬁélxsté“’ -5/’7‘76'/33
Q 575% h, AaxT
3 7%4/?

A. PER
FORM THe INDICATE OPERATIONS

a. -
578 -x72 b v7= Y27 +73

C. ")/;C_,?—O’H';'E d.'fg“-'ﬁt?+ 33
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 [CHAPTER 5]
PolYNOMIALS

R. THIS COURSE WiLL STUDY PoLYNOMIAL
EXPRESSIONS, FUNCTIONS | EQUATIONS.
B. POLYNOM |IAL EXPRESSIONS
[. PoLYNOMIAL EXPRESSION EXAMPLES

3x%5x- k4 ) SXTe YT %% Tx -

R %, a

A. EXANPLES oF NoT POLYNOMIA L E XPRESSIONS

-3
5x +7x-3,

v} E
x*#7x ) x~fexm32

&,
27 17x- /J» 5y +9¢J

3. ToRr
Muﬁ POLYNO MIAL EXPRE SSION

N -1 n- :
aniah-lx t Qn-lk :"'T a;\'x—%l' q,K+ Ao

" n-I
a. X, Q,.% Yoo QX A, TERMS
An ) Q- An-2,-++,4,, 9 COEFF IClenTe
T2 A= 4= 0,0+ Q0% Q, 1 g,
4=7 0.0 q,:-12 q,= -4

EXPONENTS NONNEGATIVE INTEGERS
WRolLE NUMBRERS
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€S FOR Pol
i EJCHCNO\RDWG To Nu:l/\g%';tmg}' TEXPSRESSIDNS

Elam
O.. MNONOMIALS S ONE-TERM
10
3x® ) 7x3 ) -TT X
B, BINoMIAL ; Two- TERMED
Sx"ax  2x%7

C TRINOMIAL : THREE- TERMED
0 3
5x% 2 - , FxT-tCrx
5. NAMING PoLYNOoMIA L EXPRESS (ONS

BY DEGREE INSTEAD OF NUMBER
OF TERMS, (DEFNTiows)

Q. R\GREST PowWER OF THe TERM S
WITH NONZERD COEFF(CclenTS =

DEGREE OF THe Porymon IR L
EXPRESSION

DEGREE
=T+ 42 3 /10
3K 100X - § 7
b. LINEAR = DEGREE 1 Sxt9

¢. QUADRATIC = DEGREEQ  5x2 3447

d. CuBlc = DEGREE 3

b= Tyt
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C_ ADD/ SUBTRACT POLYNOMIALS

a. SusT ADD/suBTRAcT LIKE TERMS

b. (5x* 7%)~(‘¥x°‘—37c+1) =
Ex~Tx-"4x*+32%-3 = K Y =2

C. (Q?CS"' é')(_) +(’5¢c3+ Yr® 3y +b) =
73 14 x>r3x +6

D. MULT\PLYING POLYNOMIALS

0. BY A MmoNOMIAL
3%1(5763-1&&-‘7): /st——éx3+a|%?\
OBVIouS USE OF DISTRIBUTIVITY

b. GENERALLY REPEATED USE OF
Dtsmlaaﬂu/ry

(3% ) (4% 3% 46 ) = (3x )™+
(3&-3}(—3x)+(3x“-9,)(6\ = laxt &

~9x % o+ 1800 1= 1 2% -4 DK% bx- 1
OBSERVE . EARCH TERM [N ONE WAS

MuLTIPLIED BY EACH TERM (N THE

OTHER ., RANOTHER FORMAT FoR
DoNG THIS WILL Now BE SHOWN.
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A L
376’\_9\ POWERS UnDER
EACH OTHER

1227 -9x%+ 19%*
- I +bx -/
TTAxYt = QxP 410K 6% -/

3, F oIl
'\unq
- 4+ 5 5
s s
X y t
td‘é
bl\a\/t

(O\er)ﬂ C + J) = ac +ad + be+ h&

OuTs tAe

(1+3) (J%-6)= 2x™ e + bx - €

= x> -8
(Q%”S)(%-ﬁ-‘*): 9\7(9\-1- Yx - 5% -0
= QXx*+3%x =30

< KQ* by\: 02+ dalb +b1g

Ca+ MZ; (a+b)<a+1;j = 4% aktab+ b~
= a*tdab+ h*
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NoTE (O\—HAZ_# T
(3x+3>zz (Qx)z-f;l(ax)(;gj-/- 3+
= Yy +12x+9

|~ 2
$.1(@=b) "= 02=2ab + b> /
(o- b )a-b)= 0* ab —ab + !;1
= o*-2Aab+b*

(3x-4)"= 3)=2BR)) + 4>
= Qx> =2Y% 4 +1b

(y-5)2y15)= @y~ 52 ty3 25

L) a-6)2= a*—ab +aly -4
= q3-b*

(x3-7)(x*7) = 6 -49
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E. Homework (0Ts)

|, WHICK  OF THE FOLLOWING ARE POLINOMIALS ?
a. 3x%- yx x>-7

b, 5x 2145244
C. SHx +3x*+6

l
4. 7 e. 7 % X243
q. LxPrwx+ry

NAME A 5T" pEGREE MovomipL
vame A 3% peceee Bivomnc,

A.

3,

4. NAME A QUADRATIC TRINOMIAL.,
5. NAme p LINEAR MonvomiAL .
b.

PERFORM THE |NDICATED OPERATIONS
a. (3x*Tx ) - (‘fx7‘+éo¢—3)

boo(2x bx) +<512—3¥+1)

c. (22-7)(3x+2)

4 (5%— /)(6‘76-—3)

( 5x+2)(5 x-2)

5. (jé%-/- ‘/‘X?C%—’O

®



s

Q- (Fx+7)° K x-7)
LoGus)T o @x-s)?
K. @ues)(az-s) K. (42+7)(4x-7)

m. (523 (5% 7+ 3)

| 2
N (7% —‘v‘)(‘f?c‘-f‘f) &, <Ty'c‘-‘/>
P (% px) 3. Qi)™

T. PERFoRM EacH oFf THESE MULTIALICATIONS

THE Two WwAYS SHOWN (N secTion D
PRRT b OF THS CHAPTER

a. (2x*4d« ..7)(37(1-— Ex +1)

b (4x3-2x+3)(5a*-ax+4)
€. WHAT wWas SQUARED To GET EACH OF
THeSE 7

a. %2 8x+l(b b, Yx*+30x +25

Q. WRAT Two PoLyNvOomALS WERE MULTIPLIED
To GeT EACH oFf THESE

a. lex™9 b, asx7- 49
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F. AN APPLICATION OF (at)(a-b) = a™ b*
To RATIONACIZING DENOMINATORS .
. NoTE (3+72X3-72)= 9-6=3
THE RADcAL |85 GoNE !
A. RATIONALI 2 € THE DENOMINATOR |4

> 5 = _5 377
3t 1e6 . 3+YZ 341z 3—7g

= _5[3—7_Z) = /[5=-577 s Sy._,
-6 =3 36

3
S-3YT
3. 34T¢ /53 THE CONTUGATE oFf 3 y—

CONTUGA TE
MULTIPLY BY CONSUGATE

u

7. RATIDNALIZE THEe DenomivpaTOR |y 34T

Y& -73
= 3T +3(3 +V5 )3 +15)3
2+73) G

= 3R +33 4070 IS _ 3774315 +173 +I5
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(. Dwisiony ofF PoCLynvom ALS

Q.. mouow —3%8 _ 2
MINOM AL —:7_—>—<—70 -7%9\
EXIA = 5X7 _ 5 _7
4 x5 [ - T X
L. PolYNOM I IRL I
MONOM 1AL (HWT -C%-: %+§_>
3x7+4x°-5 _ 3%, yy® =
S ax? 2AX>  awr  gx=>

—_ 3 5 L=y
= FXT+AX — =2
> 2 X+

C. BUILD-UP ¥Fop PoLymvomia L
POLNNOMIA L

a7l = T T=ToFf B=BkoTTom
S 5 Q= QUDTIENT
R= REMAINDER

54
51271 Brve 02__7/__: S5Y + L
@5 gt 5 SN
Csi\ggéaub 2 | :IB: = Q +_ R FoRm

RO, ©a0

A= 57(5) +
T = Q@B +R ForRm
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R. Love Divisiony  FoLYNomisL

— PoLNNOMTAL
%’)4"}—‘7‘x3—an2+3x—l{ Pu'l' IV BoTH
T AxF+3x - A = Q+L& Anup

—r—-dz B+R FoRM

Hx*—~ Sx + ¢
Ax43y -3 I?x‘/ 4%x3-320 x2 +3% —/ [

S
Sx F12 x3® g x>

—IEXB—IQ\')( -1-3')(
S 07’2[')6 -1-1(-,')4

STOP WHEN TH E-;/QK = 376 //
N THe
DEGREE OF THE (x> +/6’y-—/;z

REMRINDER < DEGREE —3lx+/
OF THE BoTTom

—

9)
X
,J
-’.
o |
=
{
9
l

‘f Kto o’z><2+314 1 8B Q+'B' Fokm

RxT- ?%3—27("-#5’%—// =

(4x*-gu+6 ) Ax*+3%-2) +(-31 x4/
T= Q:B+R Form
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€. LONG DWISION (WHEN SoOME PoweERS

OF X HARE MIssinvG,
PUT IN BoTH L= Q+ R

x>—]
xX— A
X Ax + ¢
K= | X3+ 0x*+Dx — 9§
>, 39
= Ax*
a1 4px
S
2Ly,
Hx = <%
9y € g
O
il BPLIP =
X-o. “t7 B

_ R
= Qt =
R+t 3

B B

AND T=Q-B+R Foem

PUT (N MISSIA) &
TERMS WITH
O COEFF|CIENTS

Fmeyv\

P g = (x z+;,(+,f)(,x_‘1> T=Q-B+ R Form

NOTE ° IN TH|S CASE Wwe HAD O
REMAINDER . THc BoTTOM N THi(s
SITWhATION IS SAID To BE A FACTOR OF

THE TOF. 2 -2

/S A FACToL oF

3 _
y. .  IT SHourd REMMD ONE

OF 5
7 [35
35

O

7 /5 A FACTCAL OF 34
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H. Homework (oIs)
|. RATIONALIZE THE DENIM VA TORS

Q. = b, 2t
R 7= +73
C- ﬁ“ﬁ

Y3 +TZ

A.WRITE EACH OF THE FoLLOWING IN BoTH
e Q+& Aup T=Q B4R Fokm, IF
MECESSARY, USE LONG DIVISIOMN

7 3
0. 2% b 44X +Tx

3x* ' Sx*
c. AXT I 17%
e
4. ‘Ix"‘+l:1><3—éx9‘+/0x+5 7C?+IG
2%t x — e | € L+ 4

S, 3+ sxPeLx+ 2

|
pe
x> +3 }
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I. FAcTorING - THE 0OPPOSITE oOF
MULTV\PLY IN G
[. FACTORING ouT A MonvomlAL

Q-3+ L™ = 3%3‘(33&.—7&-&)
A. GRoup THEM FacTor
0, (P3)x - (x*3)5 = /X%B)(X—S)
b (x#3)x +(%%3) = (x%3)x+(%33).(
= (x™3)(x+1)
c. XP43% + Yr /2= (X3+5’7<) +(7[X1+/l>
= (%3 )x + (x*+3) 7‘=(xz—f3 )(7&4)

d. X3+ £x% +34 +1g-= <’)(,3+3’)<>+<é')417‘/fj
= (% 7‘+3>7< + (7(33)4 = (X??B)(?Gé)
OR
XK+6x%+324/8 = (x3+é%2)+(3x+/?)
= K (w46) + 3(x+6) = (2 *3)(xct4 )
e. pw+gb —qw -pb =(pw ‘%”)’“(‘%L“P@

= (P=QIw +(q-pb = (p-qw =(p-¢) b
= (P-4 Xw-b)
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J. Homewor Kk (015)
| FAcToe ouT qgx"

a. S5x’— /0 xl b, Y¥ 5+ /&xg-xL’

5 34 /"2_.

2 > | _
c. TX "+9% +% d. 1277 +6x°+ Qx

Q. GRoOUP THen FACTOR
a. X+ x +3%3 4%

b, x™5x*—x*—5

C. Axb-3x 42 ¢,

4. 3%3—2X—/2x2+3’

e. 6x” +3x*—I5x*- 201"
S. pqtrdpie +3g46p
q. 3wb+é%b—3w,o—ép%_



K

S-ek -
EACTORING A QUAPRATIC BY LIMITED
TRIAL. AND ERRDR,

| THE FIRST 3 CASES Look AT A

PosiTive X% COEEFICIENT

2. CASE | FACTOR 6x*43x+ 5

———

T LAST TERMS MUST HAVE A PRoDUCT OF +5

- - Pos. Pos |
HENCE LAST TERMS ARE BOTA Pos(miyg,

TRN - 1 and S5 , 5 and& |

FIRST TERMS ° POSITIVE FACTORS WHoSE
PRODUCT 15 £ :TRY Landl, 3 and2,

2 anf 3 ) I an@ 6 |

(6 x + 1)+ 5) BAD
(6« + 5 (x+ 1) 8D
(3% + N(Gax +5) BAD
(3x + 5) (2% +__I) NES THE ANSWER
[(ax + D (37 +5)
L _(axts) (B3rt1)
' ( x+ ) (bx+5)

REPEATS

- ( 2+ 5)(6x+ 1)



5-(5 .
6x"—||x +5

3 CASE 2 @ FACTOR
)
NEG POS
LﬁsT TERMS: BoTH | NEGATIVE  pRODUCT of c
TRN - AND —5 , —5 AMD-I

FIRST TERMS: POSITIVE FAcToRS (uHDS €
PRDDucT IS & ! TRY & AnD 1 3 AND 2

& AND3B, | AND § .
(éz - 1)« -5) BAD
( Lx - 5)(1 YES <« ANSWER

/;( 3z-1) (2% ‘5)

(37 -G REPE!’(TS
L( L - / x ] N0 NEED To CHeck

(2%-5)(3x=1) | 0 yesh To enect
L_,()c-—/)(é’)( 5) AMD  ERROR
___(x-5) (éx —1)

txkc-//x +5 = (476'5)(76'/)

REREATS

TRIAL ANVD ERROR AtsSo LimiTED BY
DEDuUCING THE FACTORS WiHoSE PRODUCT

155 must BOTH Be necative.

-5/ 2% -/ - _
[ax )(2% ~1) s
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h. cAse 3¢ FACTOR 6bx*—[3x -5

7N A
| NEG. NEG.
LAST TERMS: 4 Pos. 1 NEg. ,FPROPUCT OF 5
TRY =l o5, [ awo -5, 5 »wo-l, -5 Awp |

lines'r TERMSS Poszr/vs FACTORS wHosg PROOUCLT
1S 6 TRY ¢ Anol, Bawvo A, A Anvo 3, ] amo 6

Cé?c—l)(pc'-rs) BAD\
(6x+1) (k-5 ) BAD
(éx+5)(%—/) BAD
(éx—S)(%ﬂ) BAD
(3x-1(ax+5) BAD
(32_”)(11 —=5) YES <« ANSwER
(3xt5)6xK-1)
[(3 ¥=5) G+ )
i(m—/ﬁfwﬂj
(2x+) (3%-5)

-»s REST |5 REPEATED NO NEED TO
CHECK

LA*=13x -5 = (32c+/)(27< -5 )

TRIAL AND ERROR LiMITEDO BY NoT
CHECKING REPEATS AND DEDuc |ve THE

FACTORS UHOSE PRODUCT 15 =S  musT
HAVE OPPOSITE S160S. |
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50 WHAT To D0 WHEN THE 7(,9\ COEFFICIE/\/T'
1S NeGATIVE : FIRST FACTOR OUT THE

MNas SIeN THEN PROCEED AS
PREVIOUS (Y.

FACTOR —é7<1+/37¢ + 5

FIRST —67(92;‘/3x+5= - (éx?‘.— /37(-—.57
- OBSERVE | THE LAST EXAMPLE FACTORED
A
6 =13x-5 WTo (3x+])(2%-5)
SO, ={x%i3x+5 = = Brr1)(ax-5)

= (-3% —/)(21—5) = (3 9<+/)(—-2x+5j

6. IRREDUCIBLE OVER THE TNTECERS

(DOES MOT FACTOR W ITH INTEGER.
COEFFIC IENTS) (DEFIN IToN)

2

NOTE . TO FAcTOR X +%+f Wi TH
ONLY |INTEGER COEFFICIENTS | THE
ONLY POSSIB|LITY Would BE

(ot ')CX’H) BUuT THIS EQUALS
A du] | NIT XK
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L, Homework (018) [F POSSIBLE | FACTOR

BY LIMmITED TRIANL AND ERROR S0 THAT

THE FACTORS HAVE (INTEGER COEFFIC IENTS
OTRERWISE, WRITE “TRRepuc 18LE "

a. Jx& —Qy ¢

b. 3x*-x -

c. x*_q

d. 10x*=9% +|

e. x*+x +4

L 8x*+abxtls

3 5x9‘+x+7

h, x°+a9%°

L 6x'"—174% +7
1 3x"T_j0x*-¢
K /égl—éltfg‘l'?
L =%+ 19% + L5
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(Minvi- SUGULAR #3)
V1. ALTERNATE METHOD: REDUCE To

"GRoup, THEN FACTOR®
RN +bx + C

[, FIND 2 NUMBERS WHOSE sSym
AND WHOSE PRODUCT s qgc

L. REPLACE b BY THe sum
3. 6&0«,(?) THeEN FACTOR

FACTOR &x*- /1% + 45
L NUMBERS WHOSE SUM 5 — (7]
AND WHOSE PRODUCT |5 () = 30

- /5 -2,

EPLACE -— B — /5 -
R R ég’\ —/77x\~/%5 = 4

Cx“t IS~ x+§ —

15 B

[

3. GROUP THEN FAcToR
bx*—/5%x =24 +5 =
(é;(z—/(%)-[o?x-—s‘) =
% (2% =5) =1 (22-5) =

(,27(-—-5)(3?(-0
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FACTOR 57(1—//7(-/—5
[. FIVD 2 NUMBERS WHoSE sum (5 =[]
AND WHOSE PRODUCT (5 5(5’) = 30

-6, -5
2. REPLACE (:(4/—[%7‘1\_}5-——54 ~5
Lx*y ('é—'5>;( +F5 —
3. @RoUf, THEN FACTIR
x> —éx-5x +5 =
(é%l-é;()/(ﬁ’x——é‘) =
6 x (x— /)'5(’)6‘/\ =

(x«/)(é?c-—S)

NOTE : WE SuUST REWORKeDd A
COUPLE OF PRoBLEMS WE HAD
PREVIOUSLY WoRKED USING LimiTED
TRIAL AvD ERROR
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N. FACTORING USING FoR My L A<

. ((QerYL: a&+&ab+blj

x4 12449 = (2x+3) -
el

1= 124 +9 = (Q?c—3)9\
«’?Sxé-307635{ + 7y “=

(5%) = A(56)5y) +(3 @1:(5)5__3331

3, L(oﬁ— AS ),3 (a-b) (a+b) ]

=9 = Qxt3 2x-3)
25%=364b = (SxtbyP) 5t ¢ )
ot = (a-b) 0R4abs k)
FROOF: (a-b)(a™+ab+b™) =
0%+ 0% bt ab®= g% - gy} 2

QB . ‘53




o 03— :27%3 (Q@ [3{}
(2% -3 @C@%S + (274)[3 aﬂ+ EB{_] )
=(@u-39)(#x> ¢ by +9y*)
L. 7(//2\ latlz (764) [g\"f]-g
(-4 ()~ ] +Ly*] )-::
(%= ’“)(’)c+ (X —f“)c‘{gt"—fygj -
( x- 3)@&3)(76 +y Xﬁ( + %‘* 1’-# )

A——— et e g e PSS

5. &3-}\03 = @H—b)(ag\-—ab +b1) {

0, 8427y ey Y+ [3y]=
(60 B (@ 203y ] By]) =
(;z,&a%)(é‘x —é?(ccf) +7'61‘1)

b xbryb= EVLGT
(A+4*1)( (x“) (%") [y + L) ) =

—%)(%Lf le]-fg)
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&. Homework (01’5)
/. Reduce To ! GROUP) THEN FACTOR "

a. ¥x*+26x +15
b. L)"'x:‘-/éx-HS

c‘ 642 24y +9
. / %tb'x A 8—[‘?
. FACTOA USING FoRMULAS
0. Bbyb-yx® L g
c. 9x% 30x+2s5 4. T2 *30x+2s
e. x¥27 £ 42 27
J

2% g/ h. Z7+)18%%+ g
\ ¥
Lo R7REGL f25 i /éxgg _ 362>
K. 2581+wa+3é {. 25y 70y +49
3. DERWE A FORMULA FoRr (c(+lo)3

4. DERWVE A FORMULA For (a-b)°

5. FAcTOoR EACH OF THE Folt owing
a. xX3+6x* +/.'21<+8’

b, 125 xF 150 %% £ 60x + 3
c. Bx®—36x*+5Yx -3
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P FAcTor compreTery (unTiL
EACH EXPRESS/ION /S |RREDUCIBLE
OVER THE (MNTEGERS)

__-8%74. L = —-YX(%éV./) =
—<x /%3—— /)/7(3%/) —
— g% (x-0) (X F2t1) (241 (2% % 4 /)

N USING LOMNG DivisSion To HELP
NoUu FACTOR.

[ IS #x-2 A FACTOR oF x*-Tx +( 7
ITF So, FACTOQ COMPLETE LV
X“ 1 x —3
X =2 I><3+07c —Tx +6
Oy 2 Caxz

——vy

)(3——/776 +6 = (%‘l)(’)(z'/‘Q’)( - 3)
= (x-2)(x+3)(%-1)
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2. SUPPoSE YoU ForRGET THE Formuhh

FoR a*- b* BuT REMEmMBER (a-b)( 7 )
FACTOR 27x°— /125 = (3x- S)( 7)

>+ 15x¢+ 25
3x—5 /:’2’77(64 Ox*> + 0x =125
027><3—‘7‘57<.
45x +O0x
CYs L5,
TS x — /25
75,2 )25

2% 125= (3 %~5)(‘7 X/ Sx +15>

R RAT/Z?I\/A‘L_ EXPRESS/ION S

. RATIONAL NUMBER = FRACTwON OF [NTEGERS

Q. RATIONAL ExPRESSION = FRACTION OF
POLYNNOMIALS (DEHN&T!OM)

FoLynemia

PolNNoMm AL
3. EXAmpPrLes -
X%~ 9 2% Y% +$
Z2=2%-3 )  xb—/
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S. REDUCING RATIONAL EXPRESS (or/S —o

THEIR LowesT TeRmsg
. x4 W%-%;L)
AR M(xz+:2zr+ 4)—
= Kt+A
K2+ Ax+Y
d. %9  xZ2 fx+s

X325 X 4z 43
(X-3)(x+3) (-5)(%-1)

(-5)(x+5) (%=1 (%)

M*‘@,o&/ﬁ(z{f _ xX+3
(- xhs) Lo aT] — Hts

3. 2234 . 542 5

2 . p
K" XA£3%+2

G (x-1) 5(x*=1)  _

S ——

L

XD T G T
Xl ey
A S-)x) T S

-
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T. HomewoRrk (ors)
[. FACTOR COMPLETELY

Q. —37(-‘%'1'%3 b Xé—?x3+g
c. x4 xf+7x-g
€. x"‘—3x3—&x’**/ax-? HINT
K=Y 15 A FACTOR OF THIS
$. w53 -5x s v5x-36 HivT:
X%9 15 A FACTOoR oF THIS

Q. REDUCE TO LOWEST TERMS

X4 X-6 ¥ g

C. x&—-,’lx—-/s; x*+Ax -3
X* -35 25+ 9% +3D

d. -8 . x4 x+Y
X=X-a = x3+]

e, X3+3x"*+3x+[ .ot xr
2= | © Ax-&
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U. LEAST Common MULT/PLE(ﬂcm>

[, FACTOR COMPLETELY
EACH FACTOR PRESENT

HIGH EST EXPONENT FOR EACH FACTZR
3 7
2. JLCW\ <o’2-5ot!5J olé- 57 l|3):;{9571;5
lo o
3. Jem (46‘5 '71) 3?.54.77118)
- é 3 510710 |

4, Qm(aé 45 = Qcm(% ys- )
QcmG;l 3* , 5~ 31) 2%3% 5!

5. S)\C,W\ ( X (K-H)] %(?(*H) 12) = XS(')H/)"/?
6. Lo <x§3x"‘-f3x3+x7} x> L +% | )::
Lem (103 0% 354]), x X=1)4(x%1)11)=
ST (xl[zﬁ/)j (x%./)[7c+/)> =
bem (x> (?c+/) 667‘/)(%'/)[2’-{—/))

e (x 7‘/;c+/)3 G+ 1) %1 ))
e (7(«)
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V ADDING RATIONAL E)(PREéS/DMj

l. USE THe Lew OF THE DENOMINATORS

10 GET SmALLEST Commopn) DENOMINATOR
(ToP = NUMERATOR BOTToM = DENoN\lNATo,e)

52-.9.-1—_@__: QCQ £c-a<Q+lo
PO B I v R

d_| &_
MULTIPLY BY a__l 75"’
3. Former WAY |
3 3437 5 A
P\ 55 = X(d +7X<d
4 Y xFy 7
= 7(3'512(3 ‘357‘ ‘7‘7(2') 34>+ 4«
X{‘a? | 725(37

. USING SMALLEST Common DENDM NATOR
5 2.3 7)) _ 5 7
hm(y(@x(d )- g

> L4 = 3YyS 4 4x*

o

5% —
EEYT XY xRS X7y TXE

_ 3«351‘1‘761 THIS WAY USUALLY
X5ﬁ7 SIMPLER




| - 5-%®0 NOTE-

5. 3¢ _3m LY e (47 104%™ =

XPy> xPyl T T bl
s 4 A S

X Lég XBL(}{?X'Zy qu-;)é = |

3&:045 —Qm-x"‘g + Yx

NOTE? A |
X g K | Jem ( (x+3) ) (XJ@)(X‘B%
b _ (x-3) :: (x+3Y(xta) |

X 2éx +9 A4 Sx+( o

—

X ( x-3) _ X+ l\ (%-3)(1c+3)
| 2 - — -
Q_c—tB ) (x+2)( 243) &.5) 7‘(.1( n ;) (x+2)( XﬁYX—B)

= _%(?C+5’5—/7(-3)(2C+3_): 763-2)5 _ [2:7:_7)

(3 (e, ) (x#3)>( A+
= 7(9\7*«23--2’2-/'7 _ 377(‘)"7
(*t3 )= (a+2) (7&3):\(%&)

1. 5"‘-% = S5x-¢

A
g, 3+ X = 6+K
S8 =N
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W. CompLEX FrpcTIONS ( FRACTION (N
THE NUMERATOR. OR Qg/vo,v\,,u,q-m&\ DEE

l. WAY | TO SOLVE : MULTIPLY Tof

AND BoTTomMm By THE LEAST CommonN
MULT\PLE OF THE DENOMINATORS

a,8_
=t ) 3(x+1)(?c+l)[ ?<+(’] B
5 — 2%5\ 3 (4+1) (KD [5-_ 7¢+9\]—

3 (x+) (x@\;’* + 3 (x)(X+2)

Xt | .
3(x+) (%) 5 = 3(x+l1) (?c-r;j_:{’.\__,
X3
(1) (342)2, 4+ 3(x+2) ¥

--‘
.

15 ( KH)() — 3¢ xH) 2.

\ g\—fw’) _(x+ '(;;\XT%)
((?)f: % ]%Lgxxtf-z o~ (o_] T T+ +J)7 T )
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2. WAY & To SOLVE ¢ S\MPLIFY N P eces;
PERFORM, OPERA TIONS .

= ¢S A+ gxraral
5 -2 S(x43)- 3 S5K+I0 =
X+ — = ,,
LN K+ 3
RAX+26
- 3(%t1) i s Kt _2(%+13)(X+l)
sxtg | %D syag '3(?5-1:757—%)
Xt

X, WARNING I onwy cancer when
THERE (5 A PRoouCT N TDP AA/D BOTToM,

_/96{% %

| SUM IV ToP
Sxt NOT
K. 3Cx+f)(x+;\ 5(x+7) 5000
4 xt)(x+a )

-y
3 @ X‘f% = gs PRobucT
Sxt 5 (N TOP
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7. JUGULAR PROBLEM HY: PUT [N

SIMPLEST FORM W ITH No NEGATIVE

EXPONENTS,
[

x=2 %’Q‘ eé"—/c'( _ XT—Q#’Q 3x

X_I“L‘é—[{ " 3x x"-fgz" y= =y~
= e 3k _ 4% e
Y—,;Z +L L L :}if?f_‘ ] K-y
d J ~ x
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Z. Homework (0 I5)
. fem (572737 343" 77)=
2. »QUN\ (%3852": /Cé;fa) X%ID%_S):

3. dewm ( (%Lf(;xg) , (x+ /)(21«3)5) =

L WRiTE AS A SiNGLE FRACT (0N [N
SIMPLEST FOR M

Q. 22— -2
SXB%D\ ‘/ng

b. ém __3dp 4 B
4Pz 3yt sya

C. 3 — t =
(04 Yax-1) (a2

. _ 5 +
x*=Tx +12 X~ b +9

e K — 7

F o — -
Kt 43 x4 | (%2t )e-2)

()
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[CHAPTER 2
COMPLEX MUMBERS
. UP TO NOW WE HAVE sSTup e THEe IQEALS

B, TRE ComPLexX NUMBERS WILL CONTAIN
THE REALS AND HAVE EXTRA NUMBERS

C. UP UNTIL MOW, BAD — /NEeaTive
TRIS 1S ALLOWED WITH ComPLex NUMBERS

D. THe ComPLEx Mumsee | - L=1=T (DEE)

E. ,L ’f—T X/“"I | L L,c "/b “L L"Lbatl

L FHRNANA L‘*L /(«/)-_] L2 L)
7

==y
=1 =0 - L‘—A,L:/

L= 4 L'L{‘ RS = |

77 ‘qé Q‘f .
L= L u7 @4) / ,( =[x =
DEFLN\TtoMJ
F. 2 75 A ComPiex numser IFF

Z (AN BE WRITTEN IV T HE FﬂRM
z=a+ be
WHERE A AD b pee Repy




€—~R7

| [ STANOARD Fpep
G. TERMIvDLOGY =_,

+b i
[ QA 15 THE REAL PART. b 5 ThHc
IMAGINARY PART
a. 3+44L 3 REAL PART
4 IMAGIVARY PART
b. 5-%4 5 REAL PART

— L IMAGIWARY PART

C. L=d4+0L & ReAL PART

A O IMABINARY PART
STANDOARD FOR IV

cNGIL {L\H:IE/G

2. EVERY ReAL Is tomreex @ L=4L4p,
3. IMAGINARY NUMBER ° A ComPLEX
NUMBER THAT /5 NMoT REAL (I.€
a+hi (wHeRE b#£O)
\ 3424, 7T—-—32~2/} —5‘4—; IMA G mARY

b, Pure ImAgmarY NMUMBER - A ComLex
NUMBER LHERE THE REAL PART IS Zekp

AND THE ImAGIMARY PART 1S NoT ZERo
\_d t
Sw, gA) 774//*4,0 PURE I mA 6(nhey
Nump erg

5. ADVICE : wRITE 15§ AS 4T3
ATE =95 #9355
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H. OPERATIONS For ComPLex NUMBERS
[ Otbi = c+8L IFF a=¢c Aw b=d
A+30u = A+tpU IMPLIES P =3

L. Fol OPERATIONS TREAT 4 Like A
VARIAB LE (You CAN FAcToR IT ouT

DisTR(BuTE IT , SRUARE IT, £TC, ) BuT
REMEMEBER J./ —-—-/

T.OADbITIoN
(a+bi Y + (c+de) = lar)+ (bed) £
(‘2‘—#5&3 +(2“j/(:)=‘ 4+ + 34;—%,,_'
=6+(3-F)a=6+5)

T, SUETRACTION 3 (a+bi ) - (C{-aQLJ =

d‘{-b&,—c d»(,—- a-— C,-{-bL_CQ( -
(a-c)+ (b-4) .

(FFL) (5% = 45 Ledy
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5. MULTIPLICATION  (q+b)-( ¢4 ) =

0c tadl+be +b81% e+ (adtbe)y 4hg(-)
(ac - bd)+ (al+bc)y,

&. (B+A0)(5-30)= 15-9] 41104 =4, —
15 +i =61 = 2.1 +/, «STADMD Forp

bo =1 (2-2.)= =3, 1242 =3 +(A)(~)

= —2+(3)l < STANDARD FOR A
[DEENITIONM | .
©. LMPLEX CONTUGATE OF Z=da+br 15 g-bj

NOTAT(oN Z 1S PEAD "“THe Cown JSUGATE OF z‘\
T o Co .
OtblL 1S READ "THE CoNSuGATE OF a+by

A. 3+2i = 3-34 b, 4-3. = 443,

s T e g,

= 5400 = 5-00 = &
d. =3L = O0-3fL = Ot3i = 3%

e. 2 =2 LET z=a+bi

agu—
pupt—

2 = a-—-b[, = Q-.Lb[, =2
S. LET 2=3+2. AND w=44+5,

R

4l

Z+ 24w S 3490 + A+ Y450
B4R

T = 3420+ 77, = Jo=5. = [0+5]



=90
I Homewoek (ors)
( ;Ll7: o? ;bglf:

3. NAME A PURE IMAGINVARY NUMBER W HoSE
IMPGINARY PART S LESS THAN 4

. NAME A COMPLEX NUMBER THAT IS NOoT A
REAL NUMBER |,

. PROVE: IF Z=A+bi /5 A CompLex Numsee  ThEN
22 /5 A REAL NUMBER.

(. WRITE EACH OF THE FoLLowING IV STANDARD
FoRm (T.E. O+bi Form)

0. @-4L)- (2+52)

b, (—-%—Wz)i-(ﬁ"hb‘/},")

C. (;L—sz)——[(a—n)-(—’g—-g—l)]
d. (A+3:5)(a-3%)

e. (4T +113) (7% -i13)

$. (5-LD)(k+E4)

9. (2+32)(5-45) (L-20)

7. LET 7= Y=3L AND w= 5-¢4f . PuT EACH
oFf 72'15 FoLLOowWING Iy a+bl Forem
a. Z-w L, =

C.
€
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J. [D\vision OF CJomPLEX /\/UMSE&SJ

l 2434 & 3u
5+44L 5 4L
2. 10 PUT Z |y a+bi Form compute 2.

(T. €. NULTIPLY ToP AND Bo TTom BY THe
CONTUGATE OF THE BOTTom).

a. 4+3¢ _ 4434 . A=50 _8-20j +bi-15¢*

2+5L R+5L A=-5L 4_25;

—tu

$=250-1) 29

= R-lti=15¢1) _ 23-14i _ ar,
= 33

b. 730 _ 7-35 (42) _ =280 +124>
4L (TS Ry

= Jal-1)-23%¢ ="12=28L __ja ~2% ;

= == _7:
R
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C,IUGULAR PROBLEMWM % 5 .
e .y
15 +173

’7—5:“*73” '1"'+4.’f— 7"‘ x,f" -

WRITE

IN a+br Fokm |

Tt‘s‘-h—ﬂb'-l-,cr‘
5 -3,.%

175 +(-3 -ns31,+c—h~rz: )
S -3(-1) -

(175 ¥ )+ (-2 -175)¢
g
17?;”'5 . (_3;')’[5’)1./

-_—
o—




b-93 |
K WHEN USING V-5, CHANGE To
LWFB—,,THEA/ PERFoRM oPeaAT/DM&(bwj
. =9 =907 =77T75"= 13 = 3,
2, V== A4 5. =7 =Ty
H. CAREFuL: Y45 =Ta 713 WHEN
(Q<O Ao b >0 ) 08 (dw o Ao b>op)

OoR (aso Awnp bed) BUT NMoT
WHEN  (a <o Anp b<o)!l

- === 2 YENE) =7 = |

DON'T Do TH S

5. CONVERT To a+bi roem FIRST
THEN OPeraTEe

a. W(W “m): LT?(T"—ZT;?)
= 8L =0T = % -1)y= dyg
b, (73 - T73) (77 +1-5 )=
(T3 2T+ 1T5)= 340 1 i
=3+ ATE =786 =) 17
= (3+M0) +(+77E -17) 4



&- 7Y

L. Homework (o15)
L WRITE /v a+bi Form

0. A+3L b Y70

C. %_7/(:
1+5% —27 -a
d. =54, 7 -ar7
Ft¢l TR +iTE
§. 05 +ide VZ -iTe
5 eiTE O 5 -7

2+ EVALUATE THE FOLLOWIN G
a. ¥=¢ (7T -7-% )
b (s 7 ) (e )
S (7 173 e

S. DO EACH OF — (4,73 pnp -|-473
a T
SATISEY THE EQuATon %™y x4 = o 2




ol

B.

sﬂg\ AN NIjE G«

T7-95

[ChnpTer 7]
QOLVING EQUATIONS

DIFFERENCE BETWEEN AN
EXPRESSIoN AND AN EQUATION

AX—23 < EXPREssiON
AX—3 =D e EKRUATION

OPEN SEN TENCE/ SoLUTLoN

)
SoLuTIgoN SET

. x+4=7T 15 AN OPEN SENTENCE.
NEITHER TRUE MoR FALSE

A. REPLACE X wiTH THE yALue 3
IN THE OPEN SENTENCE K44 =]

70 GET  3+4:=77 <« TRUE

So 3 /5 A SOLUTION To KHYf="]

3. THE SoLuUT/iON SET ¥Fpr AN
EQUATION /5 THE SET oF ALl
SOL UTIONS For TH?Z@MAT/O/\/

$7% 15 THE S0LUTION SET FOR X+4="7

§.2,42% /5 'THE SOLUTION SET For

SOLVE meaﬁus F//\/.D A SocuTion SeT

k i




DEF(NTIDNS™ 7- 96
C. TYPES OF EQUATIDNS BY SOLUTIONS
[, IPENTITIES = TRUE For ALL

\VALUWES FOR WHICH BoTH SIDES OF
THeE EQRQUATION ARE DEFINED

X+X = &%
L2 =3
r x X

xt) = 1+ Ax+ |

2. INCONSISTENT ¢ No SoLuT(ON

2+[ -0 REALS , 0T THE COMPLEX

X = MUMBERS IN THIS CAsE

3. CONDITIONAL . TRUE Fok AT
LEAST ONE | BUT NOT ALL VALUES

—'_"—’_

FOR WHICH BoTH SIDES OF THE
EQUATION ARE DEFINED

X1 =5  SoLuTion seT §-2,23
2xtl =1/ SoLuTion SeT §37

8
X =Y } WeE onLY ConvsIiDER THE

NOTE - AT T/MES THE WORD ROOT 15 usen
7o ME AN THE SAME THING AS SoLUTIDN
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D. EQUIVALENT EQUATIONS AND SOLVING
DEFINITON:

. EQUIVALENT EQUATIONS * EQUATIONS
TRAART HAVE THE SAME SoLuUTION SET,

Ax+|="] | EQUWALENT EQUATIONS

Ax= b ALL HAVE THE SAME
Y= 3 SoLuTion SET, {3
a2, WAYS

TO GET EQUIVALENT EQUATIONS

a, HDD/SuBTRﬁCT THE SAME THING
TD/F/{ON\ BoTH SIDES.

2 — EQRUIVALENT
atl L EquATions (oK To

Axtl—=1=7-| LEAVE MIDOLE STEP
QAx = & | OMT)
2, — _ EQUIVALENT
X "= bx= % =12 EQUATIONS
¥ X=X —=x=—X+X—(A| You caN
. _ TRINK OF THe
o= Tz = =14 SI6N CHANEING
2
~ =12/ AS 1T JumPs
¥ x=Tx OVER THE

X =T7x+12 = O EQUALITY Sien

¥ 0K To LeAVE OUT THESE LINES



7- 9% |
b. W\UL'\'lPL\//DH/IDE BoTH S/DES BY THg
SAME NONZERD NUMBER

Adx=¢ | EQUIVALENT EQuUATIOVS
A% _ 6 [(0e To LeAve ouT mivpLe Live)
S-S

DWipep BoTH Sipes BY
rvonzero 2 (I.€. MULTIPLIED

BoTH SIDES BY 4 )

X=3

3. STRATEGY FoR SOLVING EQUATIONS -

START WITH oRlcwAL EQUATION .
CREATIVELY PRoOUCE A LIST OF
EQUIVALENT EQUATIONS THAT HAs

THE VARIABLE /SOLATED ON opnE SIE
OF THe EQUATION .AuD KNOwWN VALUES
ON THE OTHeR. sipEe OF THe EQUAT 0N

a. bx-3 = 2Ax+7 SoLvVE
-2x+5x-3= "]
B3x -3="]
A= B+7/
Jx =10

o “LUoRLD'S EASIEST
3 EQUATION To Solye "

SoLuTion seT §121



79
b, 5(2\;@!)(4&40 (/o?c I>(’)c+3) SoLVE

5 (&P §u —x- 9\: [0x*+30% — % -3

5(%%2%’77&‘7‘) = 10X 29% —3

[0x*+36% -30 = /0x™+29% 3
35 -20 = A9x-3

~29% +35%-230 = - 3
bx- 20 = -3

bx=+3d0 —3
bx= 17

= |7
A A

SOLUTion <eT {%}

C. FIND THE SoLUT/ON SET FoR
UNKNOWAN X

3b-2x+7= Sx-byx b+7

—Ax —=Sx+bx = —=3b-7
—7xtbx = =-3pb-7

X (=T+b) = -3b-7

k= =3b=7 _ —(3b+7) _ 3b+7T

~7+b —(7-b) T-b
1>+'7

SOLUTION SET {
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E. Home wWoRk (0Is)
. IDENTIFY AS EITHER TIDENTITY,
INCONSISTENT, Qoum“rwum_(kaz_s ony)

Q. x(%ﬂ\—x-tx b, X4L=—4
C. )Cg-l-é::-—ﬁ‘ 4. % Y44 = -4
A. WHICH PAIRS OF EQUATIONS ARE EQUIVALENT

o, Ax-¥=0 b. ?C%’—'-‘f C. xg\:?
2= ¢ xt= 1t X=3

3. FIND THE SoLUTION SET, Do A STEP BY
STEP DEDUCT ON .,

0. 3x-"1=4 b. 4(ax-3) = 5x
e x(Ax-9)=Ax=3x 4. x-5x =x-9
e. s(an-E)% =%—(57c*'/7>
$  (x-5)@x+) = (bxrt)(x-1)
- 9. --—x-——— = (——X+5>
h., %77 -3bx -/-g':%-_%’)a
d (~r—7‘—3b+’~/3 io)

Yoo 5% =2 (72-f
%Q_f.l i %Xa._,_%/
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F waen mucLTIPLYING OR DIVIDING BY
AN EXPRESSION THAT Coulb BE ZERD,

CHECK YO UWR ANSWER,
\ .
| SOLVE ?C -—.__9‘__

éé ‘7‘) j (x- 4) ‘z‘ * neace

X-4 CoULD
Be ZERO
@c—ef)x + (1-9) 51
K-
x+ 2x-% = 4
3¢ =/
r=¢
X CHECK IN ORIGINAL EQUATION
4:4 + & = BAD DWisionN 8Y O

No SOLUTION. SOLUTIow SET =4 }
 INCONSISTENT EQUATION
4 1s Av EXTRANEOUS SoLUTION

AN EXTRANEOUS SOLUTION |5
NOT A SolLUuT /oN
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A. FIND THE SocuTiovn SET Fop

-—%{-—3 + 4= 5
4t3
(%"'33 3 +‘7:—7 :Clé‘{'?))__g__, QHZ;KL Foe

té+3 J (3.{.3 EXT. SoL.

C%Jrj)i +(§1-t3)‘7‘ = 5
RNUEE
Y + 4y +13 =5
532"/27"5
5515"7
= =7
- =

X CHECK. FOR EXTRANEOUS SoLuUTION IN

SVHow _
ORI\GINAL ERQUAT(ON. (RHleHr ?:i'é%fé&iﬁa}

< ,_ -7 "
t = = +L‘f =
——Z’,+3 —T+15 Z t7
= )
et t=E )L
b 5 s v
-7 + 3 - -7.+|5 = 1 _5,5_ ..;2_.‘_5..
- - > I - 1 & /e
> 5 =<

SoluTion) SET = %‘-7/5}
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B NoTE Rgou- CHECKING YouR ANSWER

Do NOT | ET THE EIRST LINE OF
NouRr Q\-\Ecm/\/(y READ

= t3
s

THIS Is ALREADY STATING AS
PROVEN, WHAT Nou ARE TRYING
To PROVE !

To FReoVE THE ABovE EQURTION
GET THE L EFT sS/pE oF THE ’
EQUATI/ION EQUAL To 50,1457/4/,\/(,7}‘6

AND THE RIGHT s/pe OoF THe EYUATION
EQUAL To THE SAME SomeT ng

THE LEFT S/DE AnvD RIGHT Sipe
ARE THEREFORE EQUAL To EAcH OTHER

K ON THE PREVIous PAGe THAT

SOMETHING  (ugs 25
PO g




- oYy
. HoMmework (015) SOLVE THESE

EAUATIONS. IF MULTIPOIING BY AN

EXPRESSION THAT CoulD BE ZEERO,
CHECK YouR ANSWER,

| + g 3
X—= 2 X =2
2. & + 3= =
Xt s Y+5
3 y AL, S
X2 X+ Lf
Y B I N E
-3 k3 (x-3)(x+3)
5, L -6 - -2
-3 X9 x+3
6 2. 4 Bzl
3x- & Xt | IxH K -2
7 % - T _ 3x-/6
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H. SoLvinve (%—P\Qt_— b

. x*=9 NOTE: THE * Comes ERom

Y= :~/—‘ REMOVING ABSoLUTE VALUE
T SIGNS|'NOT FROM TAKING
[x]=3 SQUARE ROOTS .

X =+3 OR x=-3 (vEwoTep x=73)
SoLuTn SET §3,-3%
(NOTE: THIS “us NOT SAYWG yg=+£3)

A X/Q\: el
T =T7
/XI:Yg :W-Y—szgy‘a\”
X: + ;U'j: SoLuTioN SET ia{a}_;\)ﬁz

W: > }OK TO LEAVE THESE

L\NES OoUT

SOLUTION SET {3+7§) 3-@-}



T C%-f?\) = /6
x+a = £lg =14
= -1

x=-2+4%4=2 OR x=-2-%=-¢
SoLuTlon SET §24,—-6 7
2
5. (x+L )= —27 |
x +k = £9-a7 ::.{'A,m:ii(.ﬁ

T. SoLvING a’)cg\—t-bx-i-C:O(QuADRﬁTtCS)
BY FACTOR NG

. QOb=0 I[FE ad=0 QE b=o

. (x-2)(x-3)= 0O
X2 =0 Q__LS X-3=0

X=Q Q_Ri X=_3
SoLuTioN SET {;2/3}
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3. SoLvE  Bx*_Ax-|5 =0
(ax-3)4xX+5)= O
Ax-3=0 OR 4Yx+5=0O
Ax =3 oR Y4x=-5

== 0 =-=
x=7 R Z

SoLuTtod seT 5 2 —?}
. sowve x4 xr] = o
X (X_[_H?EJY%- E {;\Lﬁ’j} =0
B9 0 1 pT]

r= 4T3 OR x=—I1-273
a\ -
2
SoLuTion SET g—/ﬂ'ﬁ/? —[=47F
L ) a
K YoU ARE NOT EXPECTED To Look
AT «*x+ | AND KNOW IT FACTORS

INTO THIS. THIS WAS To BALIT You TO

KNowW WE NEED To LEARN ANOTHER
WAY To sotVE OQUADRATIC EQUATIONS.
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J. SOLVING ax’tbx+¢ = O (QUADRATICS)
BY COMPLETE THE SQUARE METHOD

1. NAME THAT SQRUARE
0%+ 2ab +b> = (a+b)”

o fx+9 = (x+3)0
2

o Fx +16 = ( )
2

- Ix+ 16 2( >
1 _ A
—pxeg =(_)

d.

Nou_) COMPLETE THE LEFT SIDE
OF THE EQUATION To MAKE |T A
PERFECT S&QUARE

7(,9\7‘/0')4-1—7;_____: ( )0\

ANS WER )5 ( NoTE 25 = (3/',/0)9\)
x - .-—x—}- ( )l
ANSW ER 3,5_ (N —c 3_5_:: (“%)]2)

a’—
7( - _f_‘);k
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3. Now THE ENTIRE METHOD

SoLve Ayt r/ax +4=o BY
CoMPLETE THE <gQuUARE METHoW.

Q. GET X COEFFICLENT To 1
?CQ+ x +d =p

b. GET ONLY TERMS wiTh Y ON LEFT
x*+4 ¢ x = -2

C. COMPLETE THE SQUARE ON LEFT S IDE
ADDIN G “THE SAME THING TO BoTH S|0Es.

x3+extg = —3A+9
(x+3)~ =77
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d. SoLVE THE EQunaTion

X+3 = 47
k=-3EYT7
SoLuTloy SeT -3+, —3- T—}

L/‘_ SOLVE —-3%9“_;. C{% -5 =0 BY ComrLeTg
THE SQRUARE METHOD
0. GET ™ CoEFFICIENT To 1

2.
XT=3x +2 =0

b GET ONLY TERMS wWITH % ON LEFT

*_ - -5
3% = "%

C. COMPLETE THE SQUARRE OM LEFT SIDE
ADDING THE SAME THING To BoTH SIDES

X -3 +i=-—§_+,j? [46)] =

(%—-3) — —;o-rm _ "ZI

d. SoLVE THE EQUATIOI\/
_ _ o+ _+ 17
%‘;*il———-t,«g-ﬂaﬁ
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5. A FACTORING MNYSTERY REVEAL EQ

SoLve At +l=08Y compLeTE THe
SQUARE METHOD .

xtx = - | )
7L+a<+—L ’*J; F0= 4
(x+ L=
= 5 -+ LT3
— - L+ 472 _ AT
x—— oL ‘——:7\_— - a
SoLuTloN SET §—I+Mf“ "I"”T}
2

NOTE <x [l+~f>( [‘%é]):

| N 4 ~—
X +—LX+%I—§—)¢ +Lx -_:_E’__.:?X |- (-1)3
= A
g =
2
X+ K+ SO XQ+7<+/ FACTo#S




7=/l
ERRL\ER |N THE CHAPTER WE SOLVED

QCD\-[-’)Q-{-[ =0 BY THE TACTOR IN6 METHOD,
Now You SE€ How TD FACToA A QUADRATIC

FACTOR —3x%9¢-5

0. SOLVE -3x%194-5=0

WE PREVIDUSLY Fouwid THE
SOLUTION SET OF{?» +_L | q}

b. TACTOR (MTO THE PATTER/\/
2
y,&
SoLu- SoLy-
COEF- — -
(Ftcler\fs<% Hov | b o 2

-—f (?C-[%-%@‘]Xx—[i—-i@])

Do NOT ForGET 7o PuTtT THE x&
COEFFICIENT |V FRONT SO THAT
OJ)HEN EVERY THING Y MULTIPLIED

oUT You GET —4,2,4, 5



7-/13

K . Home work (01s) X

. X+ lax+ = <x+ _’_>

X. Xi—/7:t+ = (?C'/' . ):L

3. SOLVE (FIND SoLuTion SeT)
o. x¥=as b, oy C. (oc-a)%_-?
d. 6+5)27 e, terk) -4
5. (x-3= -5

4. SOLVE (FInD soLuTion S€T) BY FACTORWW G
Q. Ax 4 |lx—-6=0 b. 6xN5x=L=0D
C. x&—7x+ao=0 d. 6‘x9‘—//7<+é=0
<. ’)co‘+9\x-—/5=0 §. /ox™ $0x+150=D

5. Q0LVE (FIND SoLuTion seT) BY ComPLETE
THe SQUARE MGTHOAI

a. X#Ax-/5z0 b, ¥*9%+20 = o
C. &‘)cg\ﬂl'x—é:O 4. xoff-‘ix-t-g =D
e. 3xM43x+T7 =0 § Ax™N5=x

6. FACTOR (nvTo THE Form g x- pl(x-¢g)
6. X4+ @ b 32%3ax+7
c. 2%1—3%*’7
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| ;. QUADRANTIC FORMULA

Q

|, FIND A FORMULA FOR SOLVING QX +bx4C=0
0. CRSE| asoO )

ComPLETE THE SQUARE To SoeE AX+bx+c =D

2 .
Cr2arS =0
7C+é—x -C

2
(x-f‘b_ = b —L.}.Q_C; ~ b2~ Yac
o “ta> qu»q_ Lfdg'
x4 % = o L™ Yac — +1b%Hac
ra* — 2al

SINCE a >0 lal=a

X+;‘;‘L‘ = + yjf‘-‘fa:.

L4
X ==t +7b*4ac
R4 T4

RUADRNTIC
FORMULA

b, CASEA q<&O Tp Be DONE FoR
HIMEWOR K,
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A. SOLvE -—3x‘°“+qx—5 =0 BY THe QUADRATIC
FORMULA, 0™ ¢ bx+c =D

0= =3 b= ¢c=-5
x= —btyPtac _—91) 12 4C3)(-5)

& a A (-3)
= —92y8- 0 _ 9277
=6 — &

NOTE IN SeECTioN J,4 ©F THi1S CHAPTER

WE SoLVED THIS BY THE ComPLETE
THE SQUARE METHOD . ONE ANSWE R WAS

3  Lys _equas 3 _L7z__§_

233 = atalys
o] e} 3 T Qe &

92)1’ = -(Q+7a1) — —-9-7z7

ALL 3 mMETHoOS (DFACTOR | (D) COMPLETE
THE SQUARE (B QUADRATIC ForMUKA
GIVE THE SAME ANSW ERS

NOTE OUR ANSWER (AS 4 REAL
SOLUTIONS., NOTE L% 4a, 2| —p
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3. SOWVE x*¢xt F=D BY QUADRATIC FORMULA
Qx4 bxtc=o0

A= b=-6 c¢c=9

x= -bxyVbtac _ —(‘é>+)/@é)2 g
Aq ) 21

= é6TY3¢-3¢ _ é:f:Y?: éi‘____O____é_ 3
2 oy 2 T A

NOTE b Yac = ) AND WE HAD ONE
REA L SOL-M’TIOI\I 3. WE Could HAVE
SoLvED BY 'FACTOR(NG

Xéx+9 = O
(x-3¥Y%-3) = o0
X-3=0 OR x%-3=0
xX=3 9K k=3

MoRE TECHNLCALLy WweE SAY ONE
REAL RooT oFf nuLTirPLiaTY Two )

i, sowve x +x+1 =0 BY QuﬁDRAth Fokmukﬁ
: ;LU)

SoLuTioN SeT f-HA«T‘ =i Y3
RN ) po

2
G/o‘re L b=fac =-3<0 . A ImfcewA&Y)

SocuULTIONS
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2
5. DiscRiMIVANMT b=4%ac Dper.

a. A WAY To PEEP AHEAD To SEE
IF You ARE GOING To GET

A REAL, | REAL , Or & IMAGINARY
SOLUTIONS

b. | b~ Yac >0 & REAL €0La7'/z>/v5\’

bl—- Yac =o | REAL SoruTioN 9F
MULTIPRICITY &

prllac 20 2 IMAGINARY SoLuTIONS

AR

C. WITHoUuT SoLVING —3x™Fx-5=0
TELL How MANY AND WHAT TYPE OF

SoLUTIONS (7 wiee HAVE FY
EVALUATING THE DISCRIMINANT

X
b=tac = 1 =4-3)5)=81-t0= 3|0
THERE will BE 2 REAL SoLuTIONS
|F WE WEEE To socVE IT

Cwell, WE DID PREVIOUSLY Solug

[T (N SECT/ON L, OF TH(S CHAFTER
AND IT DID HAvE 2 REAL SOLUTIONS
=12l ppp —I7RT )

—— a——
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M. Home worK (0TS)

). DO NoT SoLveE THESE EQUATIONS Now,
USE THE DISCRIMINANT To END OUT
How MANN AnD WHAT TYPE OF
SOCUTIONS | T wlill HAVE

6. 2% 2x-15=0 b. X2qxtaD=0
c. AxXlx-b=0 d. x¥4x+9=0
€. 3%2+2?C+7:0 £, Q?cg‘-{—S:y,
q. x*+#xtdzo

. NoW SOLVE EAcH OF THE EQRUATIONS

N PART | ABOVE BY THE QUADRATIC
FORMWUWLA .

3. FACTOR 3x>+2x+77 invTo THE
FOR M QCX—P>(’X—%)
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N. ADVANCED SowinvG BY FACT ORING

[ 763+ LIL’)LZ+ Q’X{-@ =
(e +4) +a(+4) =0
(x+4)(x*+2)= O
X+4 =0 ;O_:R 242z o
xr=—4 OoR x*=-3
x==-4 OR 1 =4#+7-2 =% .72
SOLUTION SET  §—¢f [9Z -LT:Z}
2. FACTORING OouT * |

| v
FAcCTOR b’ out oF b

34 _ 13 11-3 NOTE: ADD THE
b b b b b EXPONENTS

SUBTRACT THE EXPONENT OF WHAT
WAS TACTORED OUT,

T
E’Hc:wR bs ouT OF 53

L3 52 lc;5 - b% b3 I

-FHCTDR 55001' OF b*°

BE T
b
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FACToR (Qul) OuT OF (;Zx+/)

(zu-t) (Zm) (le)——(H
= (ax+) (Qxei)TE (Qxﬂ)(:xui)

&
3

3. JU\GULP\R 46 SOLVE ;L

3 (7“3) (Qx— t 3 (Qx l x+3) =0
FHCTOK ouT ng'rs WLITH LESSER Exf’oue:u'rs

(s 3) (et )' [B(M) T
() (o ECOMRE e, ]—
W@(gx_) [ (x+3) +-—(Qx-l)] 0
(’K—E?)) (2201) [_IX 7*1076'-“\] O

b
(1#3) (Qx— "5] &
| It
(k+3) =0 OR (9\%-—!) O OR '3’7‘ 3 éo
{
x=-3 OR dx= |  ox x=2%.Z
Y= -3 OR X T ‘i’ o R '7(:':‘2.%
SoLUTION SET — 3-3, "l’.‘;}—éf



“1- a0

b :uGuLAR#é TVFE AGAW. SOLVE
I3
5(9\%”) (’)L*S) (’)L*’S) (;)x-;/ —3 o

(Qﬁl) (x+‘5) [" aoc-r ]) <’\L—t5)% éj

x+5)" ¢
i;;rg;l;;(QXﬂ)-rg(&ﬁsi]:

+
(%*5) 2.6 . 4. .,.30 | -
(axt1)3 shts fyktE | Z O

1

@+5)° | 12-3 4.5 (3 ,20.5 | _
o S kY3 Rkt tTE| =0
AL
> (13
Ckfs)ﬁ —S—é—’x + -l—g:& = O ZERO ON
(3x+1)7 a BoTTOM :
BAD

£ |8 L
(’K+5) -0 OR Tg?H- —F0 @(Hﬂ} =

Ut5 =0 ppR ———x’_“g'

1S
x=—5 o - -8 15 _ —ng _ =51
Ko x= A 56 a3

SolLuTion SET {_5 _ %}
)



T
a. NOTE S ON THE PREVIOUS PAGE we Dip

NOT  ALLOW (QHD =0 S(nCE THAT
WouLdb HAVE CRUSED DIiVisSioN BY ZERD

b, NNOTE ° ONE REASON To TAKE ALGEBRA
)5 To BE PREPARED FOR ChAccutlls
SUGULAR #FEG TYPES OF PROBLEMS ARE

SOMEWHAT SIMILAR To FARTS OF FIGECER
CALCuULUS PROBLEMS

& SoLvING EQUATIONS LITH A 7

|. FIND ALL REAL SoLuTion S To ‘[__.-—3
SQUARE BOTH SIDES X =9

CHECK YouR socuTion) ~7 = 3.
MO NOT A socuTion

N\DRAL- » SAUARING BOTH SIDES CAN

CAaSE AN EXTRANEOUS SOLMT/O'\/ So
CHECE VouR ANSWER IF You SOUARE

BoTH sipes, ( RECALL Eperrer
IT WAS STUDIED : EXTRANECUS RooTs

CAN ALSO BE& |INTRODUCED BY /m,n.'l/
DwviOing BY AN EXPRESS/ION IvVOLY NG
VARIRBLE THAT CoucD FBE BERD,
SOLUT/IONS NEED TO Be CHECkED IF
EITHER OF THESE SITUATIONS OCCUR >




GV

2. Fwp AL RerD) soLuTions T .
= &®
X+ Y5 =7 JOUChR =7

a. TSOLATE THe RADICHL

rt3

b. SRUARE BoTH Sibes (REMEMBER
To CHECK YoukR mswe&)

xt3 = @7"34) - 18K +x >
O= X —/Cix +79
O=(%-6)(x-13)
X-6=0 DR x-/3 =
A OR X« =/3
CHECK. x=¢ (TN DRIGINAL EQUATION )
b+T6+3 = 6+1F =¢+3=9 ok
CHECK. ¥ =3 (IN ORIGINAL EQUATION)

/3497343 = 13476 =13+4= (7 29
NOT A Sot.uT/Or\JCGXT/QANEOuS)

SOLUTION SET — {é}




@"J@ML_A;Q PRoBLE M\ +1 M /133
3. Find ALL READ) socuTions To
Y8tx +V vz —Y4tx = O

0. TSOLATE A RADICAL

Ye+x +7i+x = V4/+x

b. SQURRE BoTH si10es (REMEMBER
To CHECK YourR AnsweR)

(T77x +VTrx ) = (amx)

Btx +Q18tx VI+x +1+% = 4+«

C. TRIS IS AN EQUATION INVOLVINE A
RADICAL So, TSOLATE 4 RAOIC AL

2V8+x Ti+x = 33 —x

d. SAUARE BoTH SiDES ( CHECK)
H‘(%-m)(lﬂc) = (331—7&QK
408 +9x +1%) = 1034 - ¢4y +x*
32 +34x +4x> = /03 G — 64 *’Xl’
3x*s/00x —993.= O

(x-8)(3xt+/39)= O




yFU:
K—8=0 0OR 3x+ /2% =p

X=¢g OR Bx=-—/2¥
A=Y OR %= —/3¢
3

CHECK %= % (v ORIGIVAL EQUATION)

Y 3+t% +(i+¢ -V41+§ = Vo +I9 -Y99
— 443-7 =0 YES

CHECK %= ".’éfi (IN ORIGINAL E@L{AT/DN)

Vs - 121 +{/—f,§z - Y4I-'2 =

—

T sno. NecaTive UNDER  RADICAL
SoLbuTion seT 5g7

NOTE: TueuLAR 7 TYPE PROALEMS
PAsk. FoR REAL SOLUTIONS . You NEED
To CHECkK FOR EXTRANEOUS SoLuTlonS



7-/R5
F. Homework (0I5)

[. SOLVE : FiInD ALL REAL AND CompPLEX
SoLuT/ONS - —

a. A +x*-Sx -4 =p
b, X +4%°-8x*-32 = o
e. AxP+18x-3%x=2Q7 =0
4 .

T G 1
_szi ( ,’(x+{>:/( pa-;{) s ’./'31 (xﬂ)/’z 2 x+0 é-:: O
e. +(3x42) :[ X+ D- ‘f/;,_ ¢ (x+ D%( 3%42) I{a_: o
5. —S‘—Ci{x—B) 3(3')&2) 2 é(%xﬂ)%@x—@—%é O

A. FIND ALL REAL SocuTionvs Fop

x+ Tx=7 =17
2x=T -5 =/

T%t3 +Yx+g = ¢

© T N9 + Vg =0
e T3 +VEE =

= 06 b &
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Q EQuHTIDI\IS IN QUADRATIC FoRM

_ EiA/D ALL REAL AND
l — X - /;l = O CoMmPLEX SoLUTIONS

(x) X*-/12=0 LET w= x>
W, -—w—/l’—'O
(W-4)w+3)=0

(-4 =0 OR W+3 =

W= OR wW=-3

To PROBLEM STARTED IN X

S0 SUBST/TUTE BACK To GET
X ANSWERS

X3z ¢ OR x*=-3
X=+3 OR ¥=Z2 (=3 =+iNF

SoLuTion SET f Ly + A -—,d_—“,r}

A. Ewwp AL REAL. SoLuTions
(x3-5)"+3(x3-5) —/g -
LET W= X—-g
w2+3w-1/18% =0
(W -—3)(w+é): O



2-t27
W=3=0 O0R Ww+é6 =&
w= 3 OR w= -6
SUBST/ITUTE BACK For x
x> 5=3 og X3 5= —¢
x°=% O x3=-
A=\ OR 1 = —|
SoeuTIoN SeT {-—/j;}

7 EinvD ALL REAL AAMD
?)' X 7 - 712/3— ¥ = O compLeK SolUTlows

(X%>z“7x%—?zo LET w::;(zé

w *-7w- =

(w-8)wtr)=p

w=-¢ =0 O0R w+l=0

w=g OR w=-1 sussnTute

Xz/z__; 9 oR Xz/g______/ BACK
CygEe

)(9\: 83:511 OR 7(7“="/ flog’é-ls
SIYSR EXNIT OR Yo7+,

SOoLUTION SET ;_,ér_:{)_”éyz)_l/ﬂ}



7-13a%

R. SoLving x”%?(m 8%: x)

|. LAST PRoBLEM : cuBE ot SIDES , THEN
Took THE SQUARE RooT.

% . 7(12' 512 . x= V53 =iy
3/ « FNP ALL REAL SoLuTIONS

X3=é‘f . X=Y  Sinvce SQuared BoTH
SIDES , CHECE Your AnNSweR

4z e )=G7)%= 22-g ves

SocuTion seT 747

#
3. 3 ‘f: i .
(%4-/2) X {RA/SE BOTH sipes

(x“-r/;z)J: X'* {0 4TH powenr . cHeck
ANS W ERS

Xg\-l—/g\ = Xﬁ TAKE CusBe RoorT oF
BoTH si1pes

0= x7-2"~ )4 LET = x *
O= W = w-/3

O= (wW-4)(w+3)

W-4 =0 OR (wW+3 =0

W=4% OR W= -3 5uBsTiTuTe
x%= ¢ op y%=_3 BAKRTox
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X=2Q OR x=2Y"3 =+if3
CHECK X =+2 IN ORGIUAL EQ%ATIDM

2 3/
[ 2 +/:L> = (4+412) 2 | % (H) ;2 Ok
CHECY x=-2

((:bmg (Lm;«) 2% (] ) 2° %(—Q) No
CHECK %= +LT3
(Q:/“’)-HD\) (1,3 +/23 (3+/2>/¥ %

(C78)= Wsr5 = +i% 3= - JNO
CHEeck 7¢-—,L~/§
3
(ir3) +/;L) o (Pr ) = (- 3+/1y’( Cfa/"
(—-x.f?j = = 3)”5 = =42 i3r5 3 = A,Bi’_g ‘)NO
SoLuTloN SET EQ\}
Na_t—tf The OP\%\V\G\Q eamud’lm/\ 1S

3/7
<% + [ %
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S. HOMEWORK (0TS)
SOLVE * FIND ALL REAL SebuTlamns - -
I x-927% 30 2. X*—/7x", /=D

3, x3._ Sx%ﬁ‘ =0

Y. x5 74 % g=0
5. (x%6)Z3(x%¢) +30 =@
. (¥-3) -~ Tx-3 -/3=o0

2
/. %452 2. 74}5: /6

9. (769\— 4})&/3 - 7( /o, (XS_SJB/S‘: e
[l (x‘ﬂé )2/3: x%
(2. (Tx <Zy%.: 7

|3, ¥YoR PROBLEMS 1 AMD 1] Fimd ALL
© REAL AND COMPLEX SoLuUT/oNS
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[CHAPTER ]
WORD PROBLEMS

B. THS CHAPTER WiLL SHow APPLICATIONS
OF WHAT VYou HAve LEARNED.

B. THIS wWiLL BE HARDPER, [T IS NOT

ABVORMAL. TTO Have A HARD TIME wITH
RARD TH(NGS,

C. WE FTIRST STUDY FoRMULAS THAT wiLL
BE HELPFuL IN wWorD PROBLEMS

D. PYTHAGorEAN THEOREM

| 2
c L Lo’\tb = ¢? ]
90°| HYPoTENusE LENETH = C
“~ a LENETH OoF LEEGS a, b

[. 7C FInvD %

3
e
3% x> 4
A+ xT= 14
xr= 7
zx= 1ty NO VEGATIVE sS1DE
LENGTHS, So

7¢:+-Y*‘7"



5
K+ x*=5>
&»X?':: 25
2_- A5
x*2 =
x= == _—t-g-E: ’ﬁi..@-—
| = o= =5 L
No NEGATIVE SiDE LENETH |, SO
. + 5%
x= T2
44

E. DISTANCE = RATE « TIME | D=RT |

-y

You TRAVEL /50 miILES IN Q'la Homes_
WHAT 18 YouR RATE
D= RT p
150= R(24)= R(Z)
A D) = =
2-(152) =R = &0

F  AREA FoRmuLAS
CIRCLE TV *

RECTANGLE> bh — PARALLELOG RAM
TRIANGLE Ll
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C. STEPS To SeLve WORD PROBLEMS

[. READ THE PRORLEM TO UNDERSTAND IT
2. DRAW A PICTURE

3. NAME YeuR VARIABLES

i, GET AN EQUATION

5 SOLVE THE€ EQUATION

L. CHECK. YoUuR ANSWER
7. ANSWER THE QUESTION

H. WHRINING,STEADY, AND WISDOM

|. NO WRINIVG BN SAYING,“IF I CouLD
GET THE EQUATION, T CouLD SoLve
THE PROBLEMY . GETTING THE EQUATION
1$ THE MARI0R DIFFICULTY oF THe
PRDBLEM ; THIS 1S5 WHAT You ARE BENG
LOVINGLY FORCED TTO ENCOUNTER

A, WISDOM 2 WHEN WORKING THESE PROBLEMS
BE SURE To PUT /N AS MANY OF THESE
STEPS AS APALY, TH!S 1S A DIsctPlinve
7o HELP WORK THE PROBLEM,

3. STEADY ' Nou, WILL BE S0 EXCITED WHEN
Nou Sotve THE EQUAT/oN You MPY FORGET

To AVNSWER THE QUESTron THE FPROELEM
/5 ASKING,



I-13Yy

T WoRD PROBLEMS

AR RECTANGULAR DooR HAS ITS HEIGHT

3 FEET MORE THAN ITS iDTH, THE

D/IAPGONAL LENGTH OF THE DbDoorR S

7 FEET.. WHAT [S THE AREA of THE Dook 7
| —— |

. U\JlSDoM

|. READ PRoBLEM (DoNE)
2. PICTurE

X+ 3

X
3.NAME VARIABLE | X = wIDTH
¥ EQUATION : % (y43)2= 72

5. Solv€éE ERQRUATON
x*+ 224 6x +9 = 49
2824 4x -40 = ©
X*+3x-20 =0

X =—3=2 f'3:‘é‘7‘(/)(:20f
2(/)




6. CHeCk AnswER

-3-789
S
NEGATIVE WIDTH ALLowED,

CHECK x= —3 1789

NOT AN ANSwerR o

WIDTH
2
HEIGHT x+3:—3-+77ﬁ‘+3 _
& -—
_3+75>7 + 6 — 3+YF
9\ a\ .

' CET )4 (2T

Tom 2
1-6737 +37 + T #6737 487 _ 194 _ 49— ! /
b va K2 ok
1. ANSWER QUESTIpn e W)

-+
y .

AREA = —3+r§<'?)(3
2

— ~9-3(35+3
= ~7-3F7+ (35 +37 _ 30 /77 ,SQ.@
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S. A LOVER OF SAQUARE ROOTS WANTS
To CUT A 1L FooT ROARD (NTO 3 PIECES)
A SHORTER PIECES OF EQUAL. LENGTH
AND 1 LOWGER PIECE. THE LONGER
PIECE \s To BE A FEET LONGER

TRAN A SwoRrTel PIECE. FivD THE
LEN GTHS OF THE FPIECES .

W I1SDom
|. READ PROBLEM : (DoNE)
A. PICTURE \ t—==— =

X rx | 27X

3. NAME VAR AR LE ¢ X SHORTER PrEcE LenGTH

1. EQUATION: 24 x4 (k473 )= |3
5. Sowve EQUATION :

3x+9x = /12
Sx= |2a—T7 |
x= {A-Tax
73

6. CHECK ANSWERS %+ % + (242 =
la-72 /Q-H+Q;7’i‘+ y;ﬂ:._

3 3

|2-YZ 4 12- 75 +13-YT +3/%

3 e
7, ANSWER ! SHORTER LENGTH =
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K. THE AREA OF A RECTANGLE HAS A
NUMERICAL VALUE THAT /S 3 MmoRe THAN

THE PERIMETER . THE HEIEHT IS TwicE

THE WIDTH. wHﬁ-r IS THE HEIGHT oF
THE RECTANGLE?

WIspom y
|. READ PRoBLEM (DONE)
A. PleTuRre: 2% 2x
3. NAME VARIABLE :
X WIDTH x
4. EQUATION © ODZE FROM ENGLISH
To MATH
THE HEIGHT IS Twice THE WIOTH
AX HEIGHT

RREA 3 MORE THAWN PERIMETER
AREA = PERIMEeTER + 3
X(2X) = xX+2Ax+x+ Ax +3
2x2= 6x+3
5. S0LVE EQRUATION -
Ax*r-&6x—3 —p
x= & E VD= #a)(-3)
.2(.1)




e-/39

X=0e293c+r2% _(tYeo - 6t Y45
7 7 ¢

A5 - «2(3 *T/_.ST) _ 3+*Y/5
7 Y 2
é. CHECK ANSWER
CHeck. 3-T15 | +u5 ¢ NEGATIVE

= &%

CANNOT Be A WIDTH

CHECK R+Y5
=

AREA = 2 (2x) :(3 +77§);, 3+77§") _

C?+G7'—’-HS" g71+51‘“
2 EY
:Q2+3T_1—5»'->
PERIMETER +3 = x+2AX+X+2A% +3
= éx+3:= é(éiﬂ_?)+3=3(3+77§‘) +3

l s
= 9+3915 +3 =@

I. ANSWER: HEIGHT = Q%= 1(_—?_;*,”’—':_5‘)
2
= 34715

Q(/Q+3f—>
2
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. MIXTURE PROBLEM . SAM HAS 200

GALLONS OF L/IKUID.A THAT 15 s, SUGAR,
How MANY GALLoNS OF Liou 8, WHICH
IS 407 suchgr ) SHOULD SAm mix w rTH

LIQUID A To maxe A SOLUTION THAT
15 0% Suear .

WLISDom:
l. READ PRoBLEM (DONE)

2, PlcTurpe
LiQuio A

SAMm |
f !/(JV,i +

00 GhL.

Liquip g

SoLluTion

FRo M ENGLISH

To MRTH

AMmounT \ AmounT /Pb MounNT

OF SUGAR + OF SUGAR ~{ OF SugAr

IN Liguip IN LIQUID IN Fin/AL
A B S0LUuTieA]




2=~ 14D

;. 2060, 4 8 10) = (200 7). 20)

20 + «4X = 4o 4+ .2%
W AX = 20
2%'—’200

Y= 2__39 = /00

6. c HECK ANSWER |
LEFT $/2E OF EQUATION: 200(.10)+ l00(.40)
= A0+ 4D = 6o |

RIGHT s10€ oF e@uATwN: (200 +160)(,
= 300 (. 20) = ok

20)

7. ANSWER: ,Jpo GALLoOWS

NOTE: A BREAKTHROUGH FoR Tiig PROBLem
IS5 RECOGNIZING THE NEEDH 7o SET UP THE

EQUATION /v TERMS ©OF AMOUNT  oF
SUGAR., | |
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M. Homewoek (oIs) SHow THE 7T STEP PRDCESS

l. A LOT (S Twice As Love AS IT IS WIDE,
THE LOT |S To BE PARTITIONED INTo &
LOTS WITH THE PARTITION BE|NCG A Felce
DowN THE MIDDLE PHPRALLEL To ITS WIDTH
SIDE, THE LOT HAS AN AREA OF 200
SQUARE FEET, HOW MuctH FenciNG (S

RERUIRED To ENCLOSE THE ENTIRE LoT

LUDIN € PARTITION Down THe MibpLET
INCLUDING THE LARTIT

A A R\GHT TRIANGLE WwITH 2 SIDES

ERUAL HAS AN PAREA OF 5 SQUARE FEET
WHAT S THE PERIMETER OF THE
TRIANGLE ?

3. A LOT 15 OrRIGINALLY A SQUALE A New

LOT 1S FORMED BY EXPANDING EACH
SIDE To WHERE THE NEw LOT HAs EAcH

SIpE A FEET LoNGER THAN A Swe
Of THE ORIGINAL LOT , THE NEW toT
/5 ALSo A SQUARE. THE NEW LoT

HAS AN AREA of 5p squarE FeeT



: B SN 2N

. H wlRe I0 FEET Lonvg /S To BE cuT
INTO _Twa PIECES . THE FIRST Plece IS
To. 56 __--I’;'O/GMED, IMTO A CIRCLE, THE
SECoOND Plece 15 To Be FoRMED INTO A
SQUARE. 'THE Sum OF THE +HAREAs OF

THE SQMH/QE AND CIRCLE IS & SQUARE

FEET UJHAT ARE ‘THg /_e'NéTHs OF THE
Q PIECES OF WIRE. |

( You Wikt BE EXCUSED FrRom CHECKM/G
Your ANSWER ON PRoez_em 9)

5. SUE HAs S0 CALLONS OF L1Quib & THeT

/S A 157, SocuTion OF SUGAA. Sue HAS A

LARGE suprpy oF A Sp9, SOLUTION OF Suggp

HoW ~ mparuy BALLONS oF THE S0, SoLluT/on
Does sSUE "Neegp To My
OF LU0 E To

MAKe g IN|
A 359 Sorurion or Sq(%@?mo THAT (5
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N. WORKING ToGceTHer To GeT A Jo8 Dove

. GENERALLY ToLp THE Time IT TAKES
EAcH PERSON WORKING AlLon e Tq Do
THE J08, THEN ASKED THe TIme For
THeEM To Do IT workine ToceTHER

d. THE RATE of T2 0ur

A. SAM TAKES 5 Hpupc To Do A Fog
SAM RATE " ‘§,‘ JOB;HDQ,Q

b. Sue Thkes 7 Hours 7o p, A J08.
SUE RATE ¢ 77’-— Q-DBHou(

3. SAM Takes ¢ HOURS To mpw A YARD ,
SUE TAKES 7 Howrs To Mo THE YARp
How many HOURS Does (T TAke FoR

THEM TO Mow THE YARD WORKIN &

To6eTHer O
wlﬁbcmt
a. READ PRpBLEM (Dowe)
C
/D. ﬂsmzuee sue (Does NOT Ap,oz_y)

7



T~ Y4y
C. NAME VARIABLE * X THeE Trme T

TAKES 7o GET THe Jog DoNE v T SAM
AND SUE WoRKING ToceTHER,

., EQUATION -

KBUMOU'D To EQUATIION
SAm RiTe 1 L Vogg o

SAM woRks a HOURS . WIHAT FRACTION
OF THE S8 Does sam Ger DONG?&(-’g)

SAM WORKS 3 HouRs . WHAT FRACT /IoN
Of THE JvB Does sam GET DONE ?

3(&) |
SAM  woRrks X Hougrs . WHAT FRACTION
Of THE IoB Does $SAM eeT DoN E7?

L(+)

SUe RATe: —— o

SUE WoeKS 2 HOURS WHAT FRACTIoN
OF THE So8 DOES Sue GeT pone %

(%)

SUE Wwokks X HOURS, WHAT FRACTION
OF THE Fog ;.’)055 SUE &ET Donve?
x(7)




B-l4g

FTRACTION FRACTION
Don € BY -+ boNE BY | = SO0E
<Am Sue DONE

w(E) + x (L

. SOLVE EQUATION

X X =
= t5 = |
1x + &x = |/
35
/2K
35

X = 7

—
(
—

w—
——

W
h ~

|

L

5. cHeck /wsweﬂ
35
2
5

7 )7( )5 ( )(715

35
G2)> -z -

1

. ANSwE 35 .
q WER 35 Houes (3 Houks, ss MinuTes)
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& opistamce = (RATE )-(TIME)

SAM canv RUN AT A RATE OF ‘f’%,
BoB cA~ RUN AT A RATE oF 17 MiSg,

SAM STARTS RUYNMING AwWAY IN A STRAIGHT
LINE Q0 MINUTES BEFORE BoR STARTS.,

How Lonve Wikl |T TAKE Rog 7o CATCH
SAM 7

WIsSDOM:

[. READ PRoBLEM (DownE)

2, PICTURE
O

o
l

START

D

}

M |
D(STAMCE BoB RUNS UNMNTIL He)
CATCLHES SAM

2. VAR IABLES ®

D DISTANCE Bo8 pPumns UnTIL HE CATCHES

SAm (ALSD, 1T 4 THE TOTAL DISTANCE
SAMm RUNS)

T TIME Bos RUNS UNTIL HE CATCHES SAM
4, EQUATLON |

ocsmncﬂ _ (DtSTANCE
SAWM RUNS = \ BoB Rupns
x
2 —
| (4)(§+T> = 7T

¥ g0 miNuTES = 2 Hours , fiLso EACH
5106 OF THE equaTion 5 BATETIME
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5. SoLVvE EQUATION °

12 4 4T7=T
= T
Q=T
6. CHECK ANSWER
4(2+a)= 2 +3 = 6+¢ =

oK
1(2) =04 B
1. ANSWER QUES TION ;

P. SimPLe INTeresT: T- RRT
INTELEST = PRINCIPAL - RATE . T/MeE

TO ComPounDd //V'TEQEST) ADD THE
INTEREST To THE PrinciparL AT Twe

END OF THe CDMPOUNDM}C—; PERIDD., THIs
Wil BE THe NEwW PRWQ:M_E

HoW ™MueH mone
To DEPos T IN AN A

CCOUNT Now So THAT
A YEARS FROM ANO (W

SANM Wil HAY &
q JLOOQ_<TH€ ACcounrT YieLps 4%

ComPounbep AMNW\LL\/) ¢

Y DoEs Sam Haye



Wisbom: 3-l7%

[. READ PROBLEM: (DOWE )
3, PICTURE:( DOES NoT ppPLY)

3. VARIABLE ; @ THe ORIGINAL PR{NC(PAL_
To RE DEPOS ITED,.

4 EQUATION:

PRINCPA L ONE YEAR'S

RETER ONE INTEREST oN | _

YEAR PRINCIPAL = 4900
AFTER ONE
NMEAR

PRINCLIPA C PRINCIPAL

AETER ONE | + [ AFTER o~e>< 0‘7‘) (I) = ooy

YEAR NEAR

<P+ P(oe)(l)\ + (P+ P(O‘»‘)O\( 04) = Q000

( P+ P(-O‘/)) (1+.04) =2000

PCI+.04) (1 +.04)= A000
5. SoLVE ERUATION
P(1.04)>= 2000

P :q&'OOO
(l.0%)*
(L. CHECK ANSWER ° K000 - 52000(04 4000 : .
N - (oh= " 7. 292 )+ o o‘i)‘ Qiz;gl( 04) o
—..-:U.otf)z 2 )L(-z‘- 07) 2 (H- 09‘) oﬂ - 2000 L (I 07)([04

- 20008
= XRood
1. ANSWER mi‘
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" HomeEwork (6IS)

| SANE CAN pPo A SoB IN 3 HouRS
WOEKING RLONE. BOB CAN Do THE J08
IV 4 HOURS (WORKING ALONE . HOW LONG
DoEs IT TAKE THEM To Do THE 08
WORK\NG TOGETHER

2. TANE CAN Po A SoB8 IN 3 HouRs
WORKING ALONE, BoB CAN Do THeE Jog
IN 4 HouRrS WORKING AcoNE. BoSB
STARTS THE J0B AT 12 NOON AND

WoRkS ALONE UNTIL 430 PM | THEN
SAMNE AND BOB Wwork TogeTHER

UNTI\L THE T08 IS CompLeTesn, AT
WHAT TINE Do THEY ComPLETE THE Tos ?

3. RT | PM BOB STARTS DRIVING NoORTH AT
20 MILESfpup « AT 1130 PM Toe STA TS

PRWING SouTH AT Yo MILES fouRr , Hou)
FAR APART ARE BOB AND Tpe AT 5i30Pm?

‘T- AT L PM BoB STARTS DRIWVING MIRTH AT
JO MILES/HouRr , AT |:30 PM Toe STARTS

DRWING SouTH AT 4o MILES /Hour, WHAT

TIME IS 1T WHEN THEY ARE 90 MILEs
hPART 7



%-(So
5. AT | Pm BoB STARTS DRIVING NoRTH AT
20 MILES fHouP, AT (230 PMm I0E STARTS
DRWING SouTH AT X MiLel/Houe . AT
4pPm THEYARE |27 MILES APART. HOW
FAST 1S S0E DRIVING ?

6. HOW MUCH MoNEY poes SAM HAVE To
DEPosIT IM AN AccounT 50 THAT 3 YEARS
FROM Now SAMm wice HAve #2500° THe

ACCOUNT VYIELDS 5% ComPoundspd
ANNUALLY,

Tl. SAM DeEPos ITS ﬁaao I~V AN AccounT
THAT NIeELDS X PER CemnT ComPouNnD ED
ANNUALLY , AT THe END OF 2 VeArs
THE ACCUmuULATED PRINC PAC AND
INTEREST s H300. WHAT ;s K ?
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INTERVALS, WE&(JALITIES/ ABSOLUTE VALUE
A. OPEN INTERVALS

l. THe oPen nTERVAL Q,y b , DENOTED (a,b))
WHERE a AND b ARE ReALs

a. (a.b) =3x| d<7<<l)*} DEF)
(-2,3) = 3« | —Q<x¢ 3¢

ZECI)  aeCa3) 3f(a)
b. PleTureg oF (—2,3)

-3 -—_‘)\E - 2

I o | J ¥
OR
A ey
-3 -2 -; o0 N 7

A. THE OPeN INTERVAL FRom q T
INEmITY  penoTED (a, <o) , WHERE
& 15 A REAL.

a. (0,00)= 7%/ x> q (DEE.)

oo 1S NoT 2 NUMBER, |T /s

AN IMVTU I TIve COMCEPT OF FEING
LARGE wWiTHOouT Booyd

¥lacx <k means qdw AND x<b ]
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b. (=l,00) = 3 x [ x>'l}
5eCh0), —LeChw) | f (i)
*&# (")w) |

C. PlcTuRe ofF (-1,<0)

OR
IMI
& ' B
-

31>THE OPEN INTERVAL FRom —o0 To O\
ENOTED (~on,q), wHe&e a 15 ReaL.

a. (—coya)= §x | x<ql (DEF.)
b. (=00,-3)=3x [ x £-33

e G, gty 4«#(“-3)
PICTURE oF (=00, -3)

/ [ ! / / ]
%ﬁ 1 ] [ I

-2

OR

/ / / Vi
7/ / / A

. /
-4 -3 -2 - o + Q2
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H. THE OPEN INTERVAL (—00,=0) IS TusT

ANOTHER WAY oF DENOTING THE SET
OF REAL WumBERS,

B QLOS ED INTERVALS

l THE CLoSeD JNTERVAL Q)b DENOTED
[a,b] WHERE a AND b ARE REALS

Q.. Echlo] X | q<x<L} (DEF.)
b. -a.3]= 3% | —a<x£3}
~Le[2,3] -2gFa8] 3 €[-3,3]

¢.PICTURE oF [-2,3]

————

|

}

-8 —A - O I L 3 Y
OR

J H—*—W /

| [

.—3 _.‘1 - o ! & 3 4

2. THE CLOSED INTERVAL FROM o TO
INFINITY, DenoTED [, oo) UHERE
O s A REACL.

a. [a,e6)= 3% | xea} (DEF.)

DO NOT WRITE [d,co]. THIS WoulkD
IMPLY oo € [a,06], ao 1S NOT A NUMBER
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b. E—[,OOB:{—L[-LE—I}
-le-1,00) s5e[-/,0) -3¢ [~/ )
c. PICTURE OF [-/,00)

. ) 1 w
1 B

-3 -2 -1l O '\ X 3
- OR
BRI SR e .

2 _II;EE CLOSED /NTERVAL FROom, — oo TO 0,
OTED (—20,a] WHERE Q s ReAL . :

Q. C—OO)sz.'g?C/ 'JCSO‘} Cp_gi:)
b. (=e0,-3]=3x| x<-3}

e (3] =3 € (o] -2k o]
C. PICTURE OF (oo, -3]

— , ] / ’
1%

S -4 =3 -2 - 5
OR
M‘ l/ '/ 7/\
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C.HALF oPEN I NTERVALS

| Ca,b) 1S READ “TuEe whaLp 0PEN
INTERVAL FTROM O To b, CLOoSED AT g°
OR T (5 READ

" THE HALF OPEN TINTERVAL FROM
6. To b, OPEN AT k"

o Ea,bﬁzix/afxd;% (DEF)
a. [-13)=3x|-/=sx<3!}

-lelh3)  oel-1,3) 3 ¢[-,3)
b. PICTURE oOF [-1,3)
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3. (Q,b] IS READ “THE HWALF OPEN
TINTERVAL FROM a TO b, OPEN AT g °
OR T 1S READ

“THE HALE OPEN INTERVAL T ROM
0. To b, CL0SED AT b o

7 (a,b] = Sx lacx<b? (DEF)
a. (-1,3]= §x/ PEEER:

~a (-1,3] -1§CL3] Le Cu3]
3z 1,3] 423 i(’/@j

b. PicTure O0Ff (—1,3]
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D. Sowive INEQUAL ITIES

—= |GWEN A<B |e—
- BtC< B+C  apd sAme 7o gopy SIDES

b. A-C < B=C SustRacT SAME FRom Bot SiOES

C. ForR C>D Y
oU CAN MULTIPLY
C
Aﬁc <BB OR DIVIPE BOTH $IDES
n . B BY THE SAME PosSITive
C C NUMBER.

A. For C L0 | WHEN You MULTIPLY op

| DWibe BoTH sipes BY
AC>B8C | The same NEG ATIVE

—3— >F | MumeER RN TH e
INEQUA CITY Aeodﬁb

SIMILAR STATEMENTS CouLp Be
MADE FOR =, >, >

€. SOLVE 3Bx >4

2% &
3 T3

x > & SoLUTION SET (2, 00)
SOLVE MEANS F(ND SoluTion se
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'9. SOLVE =Yg S [

L /2
—= < I TURN INEQUALITY
-4 -4 AROUNMD /
K <L =3 SoLuTioN SET (— oa)..g_)
| Do NoT Do THE FOLL(?(/JM/é\
—4x > 13 -
—4x > 1A« [NCORRECT
— 4 -y
X <L -3
|

. q.SOLVE Lk -3 EJ_{X t4 AVD SKkeTcH
ANSWER ON A Numpes L(nE
Lx =Lxeusa

+r-kuz é

izgééi) SN\XSW@:;

x < — /& SoluTIloON SET <-®)_,§
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h. -3« A-Zx <5 SOLVE AnD SKeTeH
YoUR ANSWER oM A NUMBER LINE

——3<0’(—_f’;7¢<5 MEANS
—3<&a-2 4 AND 2-22x45

-—-5(—-—:3..7¢ AND "'-;;7(<3

(L)) >E)E2 ) avn E3)>EL)3

3’1_30, S % AND X S-Y
X A ND X< 2—3&
-4 x & 5"8;;39)
E, ) ) 3
— ¢ 20/3

NOTE: Chv KEEP IT WRITTEN TOGETHER
AND S0LVE

— 3L 2- -—7545
— 5 <—-3 x £ 3
FL-5)> % >(£)3
20 > X >-—Y

27
._74<7<<3
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L S0LVE 3+2x>9 OR 3tdX <« -9
SKETCH AVSwWER on MUMBER LINE

AxX > 6 OR 2Ax« -/
¥ > 3 R x «—-6
SOLUTION SET (-00,-6)(J(3,20)

Te———

Z¢ o 3

|MPORTAN T NOTE ! WRITTEN
ToGETHeA. MEANVS  AMD
Do NOT we_|Te

THLS MEA NS

3<x JANMD X L= ¢
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E . Homework (oTs)

|. EAC\ OF THE FoLlowING 1S GIVEN IV
SET BUILPER NOTATION, GIVE |NTERVAL FoRM

a. Fxl-22x23% 4. x| x>=10]

c. 3 x|l x<—/0} d. §X/1<x.§5}
d. EACH oF THE FOLLOWING |S |N INTERVAL
FORM. GIVE THE SET-BUILDER NOTATION

a. <'7)3) b. (D)S) C. E“f,oos
d. (- 02,5) e. (3] ¢ L'_S,Ci)

e, 3x-ad=Tx-5 § U

T 5-%(t-2)=-7(4-34)

h —7¢5-axcey k3

: - , 2y T
| b F L2yl
J. 7-2x >4 oR ’7—27<<-5
K 224553 0R 2y+45 ¢-3

L. -2 - 2-3x ¢ L

32 T -5



G =6
F TNVTERSECTION AND UNM/IoN OF
INTERVALS. (WRITE v TNTERVAL

NOTATION AND SKETCH Your HNSWEP\
ON A NUMBER LINE )

("’5) 5’30 (- ()4]

3. (3351(\]25)7)

ANSWER  §5%

t+. (3,5]U[s,7)

ANSweR (3,7)

Lu?'T
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G. ReEmove AssoLuTe WLUES [x /< k

el <K IFE ke xck
2 |xl[<3

~3«< K< 3 S0LYTION (—3/3)
[ {} ) ] 4 ) \ ] ]
{ | | § 1 1 { / { { o
~g—g-3v2 - O | 2 /3 4
3. SOLVE /2—3{ /4’7

-T<2-3x <]
—9 < —3x <« &

"-% < k% < 3
SocuTIon (“-—g—) 3)

4
J

U TN
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3. SoLve |32 _& [
/‘f 37‘/53—'
L 2_2 L
5 S$7T3X<s
-49-15_ _ _3 —2 4 ¢ L3 _ 4=
I NI B A

YO - 4qp
33 57
== < =
Yo .<.- X3 40
33 S
o 4o

SoLUTIoN SET _‘%% _il]
| ' . ) (o] o



D-leY
H REMOVE ABSOLUTE VALUES [%|> K

Clelsk IFF xsk OR  x<-K

(OR DO NOT WRITE |NE@MHLIT7 ToéETHc;e> ..
a. >3 1FF x>3 OR x<-3

DB A A A R S Y W
S0LUTION SET (—-003—3>U(3,00)

7. sove [g-3x]>17

A—3X >7] OR L-3x < ="/
“3x>5 OB —3x< -9

x<~% OR  x>73

——> >

- 3

Lty

SOLUT/ION SET

(—=2, —5’> U(3/ ao)
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@— SJUGULAR G , —— \ >D

. SoLve '%“%7@/?%
TTExEd R 2-2xc-d
~fxzz-2 OR -%xe-L-2
~2x =5 oR —Sxg-4ol8
Fr=z e R TFxc<ld
()20 <E2) R B2 ()

r=22 or =wn = %

sSoLUT/ON SET

°d) 4oju[ "")
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1. Homework (0I5

I. WRITE YouR ANSWER. IN INTERVAL NOTATION
AND SKETCH YOUR PANSWER ON A NUMBER

LN E.

Q. (‘2>"5jﬂ (3)6) 50:6‘2)5-__]0(316)
e ()U[e3] 4. e 4]nlte)

Q. REMOVE ARsOLUTE VALUES  SOLVE , SKETCH
YOUR ANSWER, ON A NUMBER LINE,

a. [x/>s b. [x|<5

c. [-x(<3 d. [x-9[< ¢

e. [x+3(<2 ¥ [ax-5[="7
h fhicbfes

* —3-—2 { ]
L /s 5“)6/?:/1 - 15'2')6'(%

K. /*%’3/>0 4. /‘2‘7C-3/<0
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(Sueubar #9)
I QUADRATIC AMD OTHER RATIoN 4

INEQUALITIES | (L=LEFT R=RigHT)
I, soLve x* < Sx-15 [LR METﬂoa]

[GET © oON owe sice oF INE@uAL,Tﬂ

X’ gx+(5<0

I'F POSStBLE) FACTOR INTD (%-P)Fﬂcro@s |
WHERE B |5 ReaL .

| g

(e=3)(x-8)<o0

FIND k-VALUES THAT MAKE THE
FACTORS O AND MARK ON A NUMBER LINE

z2=3,5

) 4
7 { o
3 LY

Plck EALH PoSSIBLE CASE FoR % AND
GIVE L-R ANALYSs (L=LEFT R=RIGHT)
IF L<R TREN L-R< 0 (NEGATIVE) AND

R=L >0 (PosiTive)

v

S
e |

CASE |  x € (—c0,3)
|

] L
N 3
I Lk-'-.&

(x-3)(x-5)>0 NO
NOTE : CoNSIDeR I Anvp 3, ¥ 15 THE LEFT
NUMBER . 3 1S THE RIGHT pJurmBeR . L-R <D
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Chse a Xe (3,5)

—f o
3 x 5
Po5s e NEG

L-R T
(x-3)(%-5) < O YES
CASE3 e (5 c0)

]

| —

/ / -
= / l x
3 Y
Pos o P

R-L
(%-3) (% - 5)>o NO

CASE Y ¥=3

(x-3)(x-5)=B-3)3-5s)=0 NO
CASE 5 x=5
( %- 3)(76—-5) 45—3)(5 -5)=6 No

RT THE CAscs

Ne N0

DEDMCG T'HE ANSWE’I& '-F:QUM LOO;IT/GJ

: NG T R ey
SO0tuUTioN és T —-KFZ
3,5 )

. e ki i
Tt i
SRR LN o
T el

NVeTE CASE A wWhaS THe o
CWE  (x-3)%-5) <O

MLY CASE THAT
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ﬁqeul.hg @
2. soLve x>+ 3x* > (9 x+Q7 [L-R MeTHOD_]

[GET O oNv 1 sibe OF The IvequallTY

Ax>+ 32 gx -] = o
IF PossiBLe, FACTOR INTD A -P FACTD’Q:J
y

wHepe P 1S REAL :

xR (3x43) -9(3x43) = ©
(2x+3)(x %) =0

2( 142V (x+3)(x-3) = 0
2(x-[-31)(&-I 0(2-3)= 5

[EIND Z-VAL-UES THAT MAKE THE FAcToRS |
O AND MARK ON A NumBer LINE ,

x= =3, -3/.1)3

} 1 j —

-3 - 3/9\ 3

"PICK ERcH PossIBLE CASE FoR x ANO &g
/L—& ANALYSIS J

ChsE | ng—oo,-3) _;." 4 | f

1
-3 '—3/3\ 3
. NEG * NEG o NES
Pos

2 (%L: 11533)(95—_[5%])(5—&3) <0 NO
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CRoE X '%.ZGBJ -%B ' i ! /
. [ | T
-2 __; 3

2 (BT EE G S0 @

CAsE 3 KE("%)?:) y o |

v 1 —

{
"3 X 3
Pas « pps e pPOS e NEG

T, k-0 R—& L- R
3(x~a3l) - [-2])(x-3) <O _NO

1
—t | o

foS « pos « POS - pos

1 R -L R-¢L 2 R=L |

A (e-Eal)x-[-%T)(x-3) >0 (D
CASES x=-3

(-t 2-TENe-3) =
‘QC"-B“ £'3])("'3"' E’%]) (-3-3) = Ozo(YES )
CASE ¢ = "‘3/_.L

2(x-- 3D (x~FE&)(x-3) =
2(-2-E3)(~3-CE)(-2-3)7020




-\ |
Chsenn x =3

2 (x-E31)(z- [“aﬂ(x—ﬂ
2 (3- 41 )(3-[-31) (3-3)= 0= 0 (¥E5)

[DEDUCE THE ANSWER FROM LOOK NG AT |
THE CRASES

yes  Yes yes

vo T vyes 2 No T e
I i
-3 —% 3

SoLUTION SET [—-3)-_]U[3 06)

42——?— *H
- 7%,
3, [SUGMI-A& PROBLEM :ttq X

FIND ALL VALWES FoR A so THAT

x+ |

SoLvE 3762" Yo=Y
Xt )

I NoTE: O /5 ALREADY ON 6NE SIDE 0t7
THE INERUAL\TY

= O




9=L7 A
IF Pos5/5LE , FACTOR INTO %—-p FACTORS
WHERE p 15 REAL

(Br+a)(n-2) o P
L+ -
s(x+5) (-2 0

vy

s(x-£30)(x-2) _
x=[-1] j _

FIND THE X-VALUES THAT MAKE THE FACTORS
O AND MARK oM A NUMBER. LN E

x= -, —%, -

/
/ / ’ 7

7 /
-/ - %3 -

| P\CK EACH PossSIBLE CASE FoR « AND GIVE
=R ANALYSIS.

| x |
Crse !l X € C" OO)"O -—f - ’,
UL 2
Pos o NER@ o /\L/ER@'
r o L- -
3(x-F41x3) o NO
— =T

L—-R
NE &
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CASE 2 xg(..l,_s__;)’ {f

/
7
Pos ¢« NEG ¢ NEE ~! | —-'2/3
T< L"E_ a])(L-R
I(x—L 7))
D) S o G

xX—[-1]
R-—L

Pos

=~

chse s xe("3,2) -

|
I
-l 7% 3,

Pos « PoS e pos ! ~% 2

T R- L R-L
3(x-[5])x2)
T >0
R-C
POS

CASE & x=-1
i-)’_ ( ?C- - Ql;]}(x— 7:) _:3’ (— (- ["‘};_D (—'l -.2)

%-[~1] el - =17 — O

NO

EES———
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CASEC g = —‘L

> (o)) _s(4-1 3D, 0506R)

- C-1] -2, =[]
CASE | =4,
3(x-%)) x—l) 2- -3
( :j( 3( [f]l(& ):__ 0>0 Yes
| & -L-i]
DEDUCE THE ANSWER FRoM Lookineg AT
THE CASEsS '
NO YES Yes
ro D Yes lT ND ,T— ves
ol ~ 3 L

SoLuTioN SET <—-I) "33- U[a)w>

- T a

Y. AN ALTERNATE TEST PoinT METHOPD

For S0LVING RATIDNAL. INERUA L\ TLES
Wite NOW BE SHownN. WE will

REWoRK A PROBLEM. SoME Books

use TH(s meTHooD.
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ISOLVE  2x°+ 3x2 > Qa+1N |
GET O ON Oye SIDE OF THEe IuE@aﬁl—lTﬁ
ax+3x = gx -/ = O |
tossust.e FACTOR (NTo x-p Ff]CTo,QS/
b

HERE p /5 ReaL .

Y |

x*(ax+3) -4 (2x13) = D
(2x43) (X 4) = o

a( 12V a+)(%-2) = 5

8 (%=L 47 ) (c-E ) x-0) > 0

[BEGW To MAKE A TABLE: MARK on A NUMEER |

LINE THE % - VALUES THAT Make A FACTOR o,
MAKE Rows Foe EAcH FAC‘TOA

/

{

/

_ i

- [-47 [
I
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PICK TEST PoINTS IN EACH OPEN INTERVAL.
FHILL v THE TABLE (THE SPACE UNDER THE
NUMBER LINE (S FoRr THE SIGN OF THE

WHoLE RATWONAL EXPRESSION)
, = —
=-3 |[X="¥% | X=o X=

2 D E_ &
%A —3% 42 O 32
T SO [0 [0 ] D [l
x-Eal] -3-F1@ | %~ @ | O-F ) P 3-F @
gwﬂgéétou @-— | @ —.3/1 @ A @
E‘.HECK 2-VALUES THAT MAKE FACToRs O

CHECK X=-2
Q(X‘[‘z])(t—[ 3 (x-2) = (- JX& -:?_\X-z-ﬂ 620
CHeck x=

'z(x{-ﬂ)@-t-ﬂ) bea)=a(ZLE)R-E)E )05
CHECK Xz A

2 (- [F]) [ ‘-ﬂ)(zc-l) l(l [3) )(1' [‘1]) (2-2)= 562530

[Deduce THe AusweA

YES Yes YEs
. No f . YES ‘> Mo 71 Yes
~ ol - B/L 2

SoLluTioN sSeT [- ;\)—3/&‘1 U [2)00)

- _3/9\
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K. Homework (oIs)
|, SOLVE EACH BY THE L-R METH&
6. X3> 6x-5

b, 2xt5> <
X-3
2 . 3
c, =2 LK —
Yt 2 <o?7c—3

d. FND wHEeE Y X2-X-6 ;5 ReAr
| CAX-5

e. FIND WHeke X -3
-dx~- 8

ls REA L

A. SoLve BY THe TEST POINT METHOD,

P e

3
- Ax>+2Ax* < =-/8x 8
2. DO PROBLEM 1-b BY THe TECT
POINY MmETHoD,
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[CHAPTER to]

CARTESIAN COORDINATE SYSTEM
GRAPHS | LINES ’

R. CARTESIAN COORDINATE SYSTEM =
RECTAN GULAR COORDINATE SYSTEM

.2
QUADRANT T, | QUADRANT T
i ORIGIN
- ,+/ n |

} f f—> X-QXLS
QUADRANT IIT

{ 2. 3

QUADRANT TV

Y- axXI1s

8. ORDERED PAIR VS, A Se'r OF Twp
ELEMENTS

|. ORDERED PAIR NOTATION) % DEE.
a. Ca,3)

sT7\ \"

19 Term 22 Term

X~ COORDIN ATE l.J- CooRrR OIN ATE

ABSCISS A ORDINATE
b. OROER mAkes A OIFFERENCE

( 2,3) #£ (3,2)

c. (a,b) =(c,d) IFF a=¢ AnD k=4
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A- SET OF 2 LLEMENTS NOTATIpA

a. §2,3¢
b. prRDER MAKEs MD DIFFERENCE
12.38=8328 = 72,223

3. WHEN USiue ORDERED PARS BE Suke

To Use PARENTHESES , MOT BRﬁCGS)
BRACLKETS OR NOTH(Ne

(2,3) # g'zl 3} | (2,3) #’ [2,3:[
(2,3) # 2,3

C. PonTs In THE PLANE ARE Associatep
~ WITH ORDLERED PAIRS | So THeY CAN BE

PLOTTED & PLoT  (2,3) (-1,2) (-a,~I)
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D. DisTaNceE geTween POINTS

|. DIRECTED DISTANCE ON A LINE (Dsg.)
| |

¥ T

a b |
THE DRRecTED DISTANCE FRom @ To b
IS b-—a
—_— ] |
Y !
-3 5

Q. THE DIRECTED p/sTANCE FROM S Tp -3
a=5 bz=z-3 -

b-q= =3 -§ = —

b. THE DIRECTED DISTANCE FROM\ =3 TO0 &
b=5 az-3 p-q=5-(3)- g

DEF.) TO - FRom
. Si’s“’r‘ﬁuce (UNDIRECTEO) ON A LINE

FRorn Q. TO & s /q..é,/(STHLE_;:i)
THE pssTANCE TROM 5 73
a=5 $=-3

la-b]=] 5-¢3)]=/3/=%

- 3
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5. DISTANCE (UNMDIRECTED) BETWEEN FPonTs
IV THE PLANE

N (xa;‘iﬂ
(x‘ lé‘\%} %3.—3!
, —+ (K24 1)

-
Ka-XK,

DisTance BeTweenN (X)y)) AND (x')\,(én\) |
CDEFINLTZDN) _J

/l‘. FIND THE DisTANCE BETWEEN
~(-3;8) AvD (ly=4) 3D
LET (%, Y4)\= (-3,2) ;-
LET (Xa, 4= (1,-4) -
X|=-3 4= &
XJ\: ' 3;\2—%

~ (-9
~ - ¢
& = Yoz D2 (yry) =Y(-¢2)) e (- N>
= 4460 =T e3¢ 250 =TFi3= 73
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A. I'T DOES NOT MATTER WHICH POINT IS
NAMED (%), Y4)) AND WHICH PoINT (159\,«1,)

REWORIC PREVIOUS PROBLEM )
PREVIOM'SL-Y ._ (%I}U,\ ;C-B)Ds) C%Q\IL{A = (‘/,ﬁt)

Now (i) =(h=4)  (xa,y)=(-3,2)
X,"—'—l g"_‘.-[f ’)(4:—3 33:9\

8= Geax Ve yy- g ) =

Vé3- )3+ (a-¢9)™ =JeN o =

W: '{5_;\_'-: ‘)/*74./34 QM3

NOTE: SAME ANSWER As PREVIDUSLY
E. MNiDPOINT FORMULAS

|. BETWEEN 2 PoINTS oOpn A LINE

(b-a)/n.
o 'f\*—-—-\ |
- 4~ 1 -
a | b
M= a+ éii = atb—4q _ a+b

oL N

.THE MICFOINT BETWEEN -3 AND 5 15 “345-2:

-+
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3. MDPoINT BETwWEEN 2 POINTS IN

d DEFINITIDN *
THE MIDPOINT BETWEEN (:t,,g,) AND

(xayy) Is <x,+xa 3"“:1")
2

|

. THE mwponT BeTween (-2,3) A

(H=6) 15 /244 .. _a
) / 2+4 3+(é)>_ g._) %BZOJ-%)

=N R

5. THE MipPoy~vT BETWEEN THe oRle

(0,0) AnD (z)v) P (9_1‘2‘)@&) J
ZC'??(;L')E‘;;) T



Io- 18y

F. Homework (o015)
[. NAME A PoivT N QUADRANT V.
A. (2,5):-(1,@, WHAT 15y 2
3, 3a,bt=7§2,5§ must a=a ?

h. oM THE NUMBER LINE WHAT IS THe
DIRECTED DisTANCE

o. FRomm ¢ To -1 b, FROM =| To(
5. ON THE NUMBER L |UE WHAT 15 THe

DIsTANCE

a. FRom & To -~ | b, FROM -| To &

6. ON THE Mumger LINE WHAT (5 THE
MIOPOINT  BETween
a. -/ AnD é b, =/0 AnD -3,

2
7. !I__%D‘l;ﬁg mfbl".;ﬁ%e,eé_%?m THE DISTANCE BETWEEN, Pnp

. C2,5),(0-¢) b (-1,3), (5,-2)

C. (x4, ;10 3 (x,;x;_) 3%&_&)

8. PROVE THAT THe 3 PorwTs =a,1)
C“|D) AND CL')-I) FoR M A R(lGH .

T Tk IANGLE.
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> SLOPE OF A STRAIGHT LIME

2y )
onE TS Yoy, Rise

(1Y) Xa-X, (%a,4,)
RUN

THE siLo0pe of THE Linve BETWEEA
C’Ku‘j) AND (7(1;“{33 /S

m RUA/)‘DEF)

[, FIND THE 5L0PE 0OF THE LiWE
BETWEEN (=1,2) AND (3,-+4)

Q. LET (x4,y))= (-1,2) And (x; Y =C3-4)
Xy=~[ Y,= & X2=3 Ya= -~
T TN I R S :®
X%, 3-¢) T q */
b. LET (x,,y4,)= (3,-4) AND(Zg,v;D:C‘//l)

M= 3270 2-¢Y) _
x.i x' -(-3

C. NOTEZ IT DoES NOT MATTER LUHICH \S
NAMED (X )y, ) AND WHICH 15 NAMED ('xa/tfa)
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A. T Does wNoT MATTER WHICH Q PO IM T

You PICK ON A LINE; You GET THE
SAME SLoOPE,

é
BY SIMILAR TRIPNG LES m= Q

4 -c
© X

3. _l-joklaou’r@u LINES HRVE SLore ZEggRp

—— ' :QQ\_’_O
(:7?) (2,2) m 2 ~—:O

- |

X
!
Y

Y., THE sLore s UNDEFINED Fopr.
VfRthm._ LINES.,

|
2=l |
1+ ¢Chay M==—=— UMDEFINEY

3
3
(!
—
-
v
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5. PARALLEL LINES HAVE THE SAME

it
SLOFE ,

[, THE SL0PES OF PERPENDICULAR LINES

ARE THE NEGATIVE RECIPROCAL OF

EACH

OTHER

SLoke ef

GIVEN Lnv E

SLore

P
FERPEND IcULAR

- 5 7
=~
7 s -
—
- 5
- l
73

QM%M‘.“ g
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“l. PosiTive SLppe @ ps You Go To THE
RIGHT You Go UPHILL

8. NEGATIVE SLOPE : &S You &o To THe
RIHT, You Go DowwmHIiLL

)
=0 X
‘*—( o) |
> ,’—!5.)
R o G M < )
~ -l J=~L
| 2
M= _
-2 T (I,—g) N (
-3 ~T ~ .

| { < - .
y 3 3 N

e ey
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q. A LINE GOES THROUGH THE Po(nT (1,2)
WitH SLoPE 2., FIND THREE OTHep

Po(NTS oON THE LINE.,

™ = R\S___é = E_ = ,_é_. - ..-3
RUN S o —>
2+6)
. (H-'D)
7-}' (\+s)a+3) . -;(“Jg)
{ —
s 6
.
3
1!-
P U,l
; L 1/ ! % t v t + ‘ ¥ — T
ﬁ/—;‘;/-s/s-': °1 a3 15 67 % dwl
C(l—-S)Q\-B)
= (4-1)

[0. Show (—2, )y (1)10) AnD (4, 1)
-1) Fopm
RIGHT TRiAnGLE g ’

SLoPg Berweeu_(-z,n)mo(:,/o) (1 1v)

m= 0= _ 1‘3 . l
1--2) 23

SLoPE BETWeen (- -2i),

AND C4)-1) ( R’I) ( ")< |

m==l-l o=2 - _{ ~ -
9-CJ e T 3 o

~5 AnO 3, NECATIVE RECIPRDCALS |50 PEkPeﬂmcume
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H. HoMewor k (0IS)

[, IE PosStBLE, FIND THeE SLOPE OF THe LINE
BETWEEN THE PoINTS

. (3mi0), (2,4) b°.<—'§')z§5)(-il')%)
(50,0 4 (°3,9),(°35)

A. FIND The swopg oF .. LiNvE PERPEN DiICuLAR
TOo THE LINE BeTween THe PoINTS

COTLGD b (3.4

3. FIND 3 pouTs OV THE LiNve wiTH
SLOPE -;5-’2‘. TRReUGH ThE PoinvT (-3,2)

Y. FIND Tue siLope OF THE LINE THRoOUGH

(5,-2) AND THE MippoinT BETWEEN (3,~¢)
P\ND ("“‘l)‘—,) N

L. PRoVE THAT THEe
Fileure AT THc

RiGRT 15 A
SQURARE

©,1)

— c09) (,0)

(0)"")
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I EQuATionS For A LIVE

|. POINT-SLOPE E®UATION For A
LN E

= 4~ “X,)= Y-
™ T M (x-%,) 33‘

POINT - SLOPE EQUATION

(
-9, =m (x-%,) | (DEF )

So To GET AN EXQUATION For
A LivE, You wneeb A POIVT

AvD A S LOPE

A. FIND AN E®uATION FoR THe LINE
THROUGH (3-3) LuITH sLore &

Y —(-3) = 5 (%-2)
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3. STANDARD Tofm FoR AN EAQUATIDA
Eor A LINE

0. [N THE LAST EXAMPLE our ANSWER
WAS Y- (-3) = 5(x-2)
Yy+3= 5% —/0

-Sx+y=-/3
ﬂ?c-l'B:j = C Form

/ STANDARD Forp
Ax.+8y =C (D..Efﬁ
LEITHG& A#0 OR B4p

H. THE GRAPH ©F AN E®UATIoN 1S

THE SET OF ALL PoinTs THAT
SATISFY THE EQUAT/ION,

a. THE GRAPH OF AN EQUATION s A
STRAIGHT LINE |FF T nag ap

THE Foem AK+B¢J =C (EiTHer
R+o or B#0)
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b. skeTen THEe GRAPH OF ;ex+33=é
THIS 15 |IN Ax-t&a =C Form so ITS
GRAPR |5 A STRALEHT LINE , & PoinTs
DETEL MIvE A LINE So PpPeTerRminE

A PoOINTS ov THE LINE AND DRAW
THE L\NE.

POINT |2 SEeT %=0.Fiwmd .
PoINT & ¢ SeT y=o . Fwo

x|
o[ 2
3| O

2(0\-!33 = ‘é
AX+3(0)= ¢

5. Q- POINT £QuATion FpR A Live
A, GWEN 2 SPECIFIC PoInTS (x,,g,\)(x,\,\ég

b.T0 GET AN EQUATION Yoy NEEDH A
PoIivT AND A SLol€ | 5o use THe

A POINTS To GET THe <SLolé

da— g

Ka—&y

w\:




1O = ( 9Y

SussTITUTE |NvTo Y=y, = m (%-x,)

Q- POINT EQUATION

'é"%l': Y- (7(—15/) CQ__E_EB

C. FIND AN EQUAT/ON Fol THe LinvE THROUGH
THE 2 PowTs (2,-3) AvD (5,7), PuT v
STANDARD FrRM.

LET .(x,,g,)—[o'&,-f’) (XQI‘JQ:@/7)
%__ (-3)= 7 C"‘ )(x_g_)

4+3 = -Lé—(zc-—:x)

K20

%*3=%Q'7C"j”
___zo = —0-7 —- 29
x+g-— -3 = 2 T 3

10 - — 27
3 Xty = o5
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6. INTERCEPTS | A

G, K- INTERCEPT: (DEF')
A PoinT WHERE THE
GRAPH CRoss5es THe (3,0
X-AxLs, ( (30) 1S

AN x- INTERCEPT ) Y4

(DEF.)
b. g - INTERCEPT : A PoivT WHERE
THE GRAPH CROSSES THE y - AxIs,

( (0,2) 15 A Y- INTERCEPT.)

(0,2)

C. ¥IND THE X AND ‘é INTERCEFTS
FOR  3x-4y =12 |
L. To GET THe %-INTERCEAT, SET
La:O . S0LVE FoR x

32 - 40} =12
3x=
xX= ¢

(4,0) 15 THE ¥- INTERCEPT
ie.To GET THE Y- (NTERCEAT, SET
=0 . SoLvé Fok (d |
3(0)’9‘3:/3\ _.A/g__:/g\
g z -3
(6,-3) IS THE Y- INTERCEAT
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T. SLOPE - IMNTER CEPT ERUATION

a. CovsSDeR T EMUx=K,) Lo
1S THE sLbre .

4" Y1 =MEx-mMm%L,

‘3= mX —MXtY,

8::%’\‘)6‘*5 WHERE b:—mx’_,_yl
SET %=0 To Firp C‘j"//VTEKCE/"T
%T—MZO)%L = b

(ob) 15 THE ,ﬁg_—ifzaec EPT

- [ DEFN 1 TiON]
| SLoPE - INTERCEPT EQUATION
= MX +b

WHERE SLOPE = ™M™ ANnD
[ ‘Q-INTERCEPT = (0,4)

b. #FivD THE siore AnD 8-IMTE’QCEPT
FOR THE Live 2K+3}7 A
SoLVE For 151

3y= -a2x +¢
% = “—;;}-7(-1-9\'

gLopgz"% Y- INTERCEPT 1s (o,;\)
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C. FIVND AN EQUATION FoR THE LINMNE
PERPENDICULAR To 4x+ 34y = /2 THAT

PASSES THRouGH (—2,5) . PuT ANSWER
IN STAMDARD Form

NEED Po(~mvT AND SLW"G-

HAVE THE PoinT (-2,5). GeT THE swre.
D0LVE FoOR

—% = SLOPE OF ‘2‘7(1'3*(;:/9\ Live
}4 = SLOPE OF DESIRED LinvE
PERPENDICULAR To !{7(1«37:/;1[.(/«/6,
PoinT (-2,6)  SLore Z
%_— :—-,‘3—(7(-(‘1))
-G = .:i%+.é- =3 443
E G Xt
3
-3 — +32. — /O0+3 _ 3
pRty= otz = =7
— P
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8. HORIZONTAL LiME EQUATIONS

0. HORIZOVTAL LIVES HAVE SLOPE pyzp
W = mxth = Ox+h =L

HORIZONTAL LINE Equa T/on

4=b

b. Fivo AN EQUATION For THe
HORIZONTAL Cinve TARoUGH (2,3)

N

= m) 6513) @’3)

peti—— > %

Y I
-ttt

4 _
ANSWER t@p

NOTE ALL IT TAKeS For A PowwT

ON THS HORIZONTAL LINE To SATISEY
THE EQUATION /35 FprR |TS ‘3 ~ COORDINATE
To EQUAL 3, |

QAVERTICAL LINE E(&’Mﬁ?‘/a/\}7

7 =K

i i
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A FivD AN EquATioN FOR THE VERTICAL
LINE THRo ueH (2,3)

- (2,3)
‘ . I | 254

NOTE: ALL 1T TAkes t f(’%‘/)

FoRr A POU\JT ON —THIS VERT[CAL LINE
To SATISFY THE E@UATION i5 Fop

TS K- CooRrRDINATE To Be 2

1D . EQUATIDNS FOR. VERTICAL LN E

TRAT WE sTuDlep ARE 1n STANDARD
FoRN\ (sAme rFog HORIZoNTH L//ve;s)

HORI1ZONTAL LINE THROUGH (2,3)

4 =3

OZL’L"‘J =3

Ax t8y = C
VERTICAL LINE THROUGH (2,3)
X=X

lz+0y =

A')(‘O:Ba = C

> %
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9. HOMEWORK (OTS) Fino- AN - EQUATION-
FOR-A-LINE TYPE OF FROBLEM S, PuT (N

STANDARD Form THe EQUATIONS Fol THe
LIWWES THAT SATISFY THe FoLLOW ING ¢

|. TRRoueH o,1) Anp (1, 0)
2. TRROUGH (-5,-%) WiTH sLore 2

3, HAs U~ INTERCEPT (0,4) wiTH sLope — 2

. HAS %- INTERCEAT (5,0) L ITH SLOPE 4y

5. IS PPRALLEL To 376-43:5 AND PASSES
THRouEH (-1,3)

6. IS PERPENDICULAR To +5y= 10 AND
PAsses THRoueH (-3,3).

7. 15 THe PERPENDICULAR BisectTop oF

THE LIVE s€QMENT BeTween (¢-3,5)
AND (3,7)

€ F(MD AN EQUATION For THE LineE
THAT PFPASSES THRoUGH THE PoInvT

L 0F THE DISTANCE BETWEEN (;z,?,)
;/ND (Y 7) ON THE LINE SEGMENT

’ ' .
ReTwEEN (2,3) AND (4,7), (THE PorwT

s CLoSEST To THE PoiwT (R,3)), THE
LINE HAS SLOPE S|
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[CHAPTER 1\]
CIRCLES AND PARABOLAS

R. DERIVE AN EQUATION FoR A CIRCLE

n - (2, ‘3)
»

(h, K)

J
V(X:‘I’})&{- (g IQ:‘ -

[ -R)% (4K r
EQUATION For A CIRCLE WI|TH

CENTER (I K) AND RADIUS -
- STANDARD TFORM (DEE.)

B. STATE CENTER RamusJ AND SKETCH
(2-%)> +(Lg+3) S
(z- 2) +C%—E 3]) El

CENTER (2,~3)
RADIus 2




I -2072

C. xwg *~=9 15 AN EQUATION FoR
THE CIRCLE (WwITH CQENTER (0,0) AND

RADIus 3

(-0)+(y-0Y= 3

D. PutTIve AN EQUATION For A CIRCLE
IN STANDARD FORM

GWEN X +£2% -/1ax+20y -30 zp
4N0Te BOTH THE SAME

_— 4

(GET x’* RND % C’,OEFFICIENTS To _:l_}

K4 y*-bx +/0y =15 =0

GROUP x'S AND LéS CONSTANT oM mea]

(2*-¢ x Vil oy ) =is

COMPLETE THE SQUARE RDBING THJ

SP\N\E THING To Bo'TH StDE,s

(X~ éx+‘ﬂ+ (y* +/03f25) /5 +9+25
(x-3)%+ (yt5) =49
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(-3 \3‘-(%- E’S—ﬂ: ] N //;‘\ N
CENTER (3,‘5) '
RADIUS 7

E. MoRe DLFFEULT ALGESRA: put |y STAVDARD
Faﬂm NAN\E CENTER AMD RADIUS SKETCH

3’)6 +3y +5?<—'7? 9 = o

ﬁ?%p\ AND 54 CDEFFlctEA/'Ts T o [

1
xirylrixosy-3=0

LGROL&P x"'ANDad‘f | cozus‘m/v‘r OR RIGH‘[‘J

(?C +—’ X ) @ «3 ) 3
ofQomMPLETE THE SQUARE ADOING THE|, o
(‘i(‘i)) SAN\E THNG To BoTH smcs . ‘)(b!:('-;))

PR < 108 ;)_5 __1

(K ?XT§Z + ‘3'3’5*36 ST e

2

(+£) 4 (y=2)= 182

36



(x-C£1)% (y-2)? (&)

RADIWS Y32
6 Sy

N

F’ THE GRAPH oF
xchey’dx -6y +10:01s ONLY A PonT |

(XQ-—Q')C )+(kéf2—-éy' ) = —/0

(x*=2x +1 ) + (Lf_éyﬁ) = —lo+1+7
1 o¢1,3)

2
(x-1) t(y-3)*= O I
Sotutions seT 3(1,3)}

G .THE GRAPH oOF X2+
NOT EXLIST, ND G RAPH

(2*-2x Y+(y*-6y )=-20
(x*ax+]) tly?r-6y+9) = -0t 1+7
(%-/)2‘-{-(27'3)2-‘—'"/0

You CANNOT SQUARE 2 REALS, ADD Trs
y ETHE
AVD GET A MNEGATIVE NVUmMmBEL, N

2-‘ :
H. ax“+tau®*t bx+ Cy +d z0 CAV ETHER HAVE No
GRAPR ) A POINT GRAPH, OR A CIRCLE AS ITS GRAPH

t K

J
%2-— Rx-éu +30 =0 Does
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I. Homework (075

le GUE AN EQUATION v STANDARD FORM
FOR A CilRCLE wwiTH

Q. CENTER (2,3) RADIUS {
b. CEMTER (-5¢) RADIus 4

¢ CENTER (”%)—%—) RADIuS k7

A, FoR EACH OF THe FOLLOW{MG/ PuT |n)
STANDAERD Foen\j STATE WHETHER IT 15

NO GRHPH) POINT GKAPA) OR R CQC|rcLE
GRAPH .

SKETCH THos€ THAT HAave A
GRAPH

Q. x"‘-ttdz——/ox +é? +30 =p

b. x"w"—‘#x - 12y +44 =0

C. xave%"-r 6x+%% = -25
d. 97(9‘-%74&1—‘17(—*‘?‘3—10: O

e. I’Sx’}IS«d",LéK‘F%—: Il

¢
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9. TRE GRAPHS OF %:7(9‘) (3:—7(2) xX=
AVD X=-y® ARE PARABoLAS

45

oY 2
3, = GRAPH . X==0" GRAPH
3 xey 3

o N\ ak-
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K. VERTEX Avp Axis oF SYMm ETRY

> ‘

% ..

:

H ﬁx!s OF SYm\METRY
= :

W

Q | |

v

X

<

L.. PARABOLAS WHOSE \/ERTIcEs ARE NoT
<.,

THE ORI6IN AND WHoSE AXES OF SYMM ETRY
ARE NOT CooRDINATE Axes

2
: SYMMETRY
N B
HE ?
X Cél-ly:'!- =3 !
o Co-l)z-e:;\f—' 3 Y verTex (ha)
3 [G-)%a=6 it 7%
o |G b= 50
'l

td :
NOTE: THE Grarn 0F y= x> was
TRANSLATED RleHT 1 Avn  UP oy
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M. SKETCH OF SEvVeraL oTHee PARA BoLAs
Bl SusT Lookinveg AT THE FoRm
{
. y= (x+2)"473 | \,/
LEET 2 VERTEX (-23) 3t T
uP 3 AK(S OF ) -t
SEMM ETRY s x
=z \
st Y
2
. Y = -(%—/)-i-ﬂ\
’ V ERTEX
W==X% GRAPH )
RiceHT |
Uur o AXis oF /I
SYMMETRY
x=| v
A
3. x = (4-1)"%2
xX :j _
2=0-N¢e2 | ] 1
3= (z—:)lﬂ A +
yz(o-)+2 | O :
C=(3-N+2 | 3
o= N |~
X=y? Grapd ¥ VerTex (2,1)
UPp , AXt5 OF sYMmeTRY

RlenT Y=



Il -X209

T x= (‘3+3)Z+9\ . 57<
X=y* crapd [
Down 3 Jgggf_awm5%<zzzg?:é,
Ri6HT A \/EItTéx(z,'Bjr
5. x = (‘3“)2; X Y
X = Lj?’ GRAFH { /? 3 K
bowwn / VERTEX  (-31) Q) +
LEFT 3 Axis oF symmeTey
4= g

RleHT 3 AXIS OF SYmmeay

7=

2
7. x=-(y-1)-2 VERT

up | AT
AXIS OF SYMMETRY

«; = -
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Jﬂl-\omewoaK\]

SKETCR ) NAME VERTEX =~ AND
AXxis oF S‘ZMN\ETRV

Aoy= (%‘3> L
a %w-(xw)
R RO
D x= ‘(“g+3)

Ex= (Y+3)%7



N, THe EFFecT oF g . IN

4= I
X

4
0|0

l

I

Y

Lf

=210

':akg\
_J~2 e
Lé-t-ﬂ(, k&= LZL’)C
i
x| Y %/i
)
_‘f_; —1 | 4
l || ¢
—JL’? -2 /6
2| 21 1b
=4y
s Ealle
¢ o4 I.,_
=X
3 ¢
z+ ='sz
] &
== v‘; : s

9= %"= [ x™ “NorRmAL “ PARARDLA

y= Q ¥ e COMBRESSED PARABoLA
y =(SMALL PosITIvE) x*

Y = ax> a> | SRETCHED PARABOLA
y=(8lc Posrrwe)xl |



I-a1l

8  SKETWMING WITH TRE Ald OF A
SNMMETRIC PARTNER

(1, 10) Anvo (W io)

ARE SYMMETRLC
PART NERS

JUPPOSE You ARE GIWEN %;4{‘-{61“3

HAs VERTEx (3,-3) Finp & PARS OF
SNMMET RLC PARTN ERS

X=0 ; %:%(02)46(0)-#13 13
Y=13

(0,13) 1s oN GRAPH

(4,3) SYMMETRIC PARTNER

x=5 Y= (1) -16(1) +(3
= 1L
(1,1) 15 0N GRAPH

(3,1) SYMMETRLC
PARTNER




[ - Al
PUTTING THINGS TOGETHER
- DEENITION )
STAN DARD FoRM FoR A PARABOLA 7
Eﬁ = Q (‘16‘ V\) *'l< a% 0

VERTEX Chi k) 00 OPENS WUP
O &0 OPENS PDow N

X =0 (%— k\l*h

VERTEX (h k) as o OPENS RIGHT
- asp OPENS LEFT

S O \

| FivD THE VERTEX, AXIS OF SYMMETRN
N PALR OF SYMMETRAC PARTMERS ) SKETCY

4= t(x-2)%-
ThinvK
kQ: Ko openvs UP
= 4x” sTR_ErcH i
kQ~ U (x- )" RGHT 2
a L{(ngs 3 Dowwn 32 .

\/‘ERTEX C-’L.—3)
AY1S 6F symmeETRY K=
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F(MD A PAIR oF SYMMETRLC PARTW €
X =0  (GeT AN EASY Powt )
y= 4(0-3)7-3 = 4(4)-3= /3

(o,l3) oN [

GR)M"H 03) @ - - i—- - UhB)
(413) 15 A

SYMMETRLC

PARTNER

e 1 (1 1 o

T i o

. [‘;Yuxcaw,ﬁk R0 T COMPLETE THeE SQUARE
PUT IN STANDARD FoRmM ForR A PARABoOLA .
FIND THE VERTEX, AXIS OF SYMMETRY,

A PAIR OF SYMME TRIC PARTA ERS
| AND SKETCY

Al o ot VoS S

Do FOR Yy = 3X 30y +79



=y
A= 3% -30x +79
' GET A* COEFFICIENT EQUAL To 1 |
INSIDE PARENTHESES THAT GRowur THE

xX - TERMS —
- LEAVE ouT

\C\:B(')Cp\—/()?( )+7Cf

4_,(

(CompLeTE THE SQUARE (NSLDE THE
PARENTHESES ., BE CAREFuUL TO
MAINTAIN THE EQUALLTY

- x*~10x +25 ) =15 +19
43 x

° WAS PuU 10 THE €
mgs T IMSIDE PAR m‘ﬁes@
RUT TRE 3 IN FRONT MEANS 39S (WAS

RODED . 20 TO MAWTAW THE EQUALITY
2.5 wiicn 1S 7S IS To BE SUBTRACTED .

N 3 (x-—s)a-,cﬁf STANDARD Lo m
THINK T U= % oPENS UP
Q3 2% STRETCH
%: B(X'S)Q; RIGHT &
’%: 3(')(-5)24""[ UP %
VERTEX (5,4)




A )
AXIS OF SYMMETRY 4= &

————

FinD A PRWR OF SYmmeTRIC PARTNERS

§ = 3 %30 x+79 1 ( 10,729)

x=0

4= 3(0%)-30(0)¥19
=79

(0,77) ON_GRAPH

(10, 99) SYMMETRIC
PARTNER
—

(. JUGULAR #10 AGAIN For
X:-—;uf\_[g\a_m COMPLETE THE
SQRUARE 5 PUT [N STANDARD FoRmM
FoR A PARABOLA j FinvdD THE VERTEX,

AX 1S OF .SYMMETRY) A PAIR OF
SYMMETRIC PARTNERS, AND SKETCH

| GeT %9\ COEFElCIENT EQUAL To 1
[NSIDE PARENTHESES THAT GROUP THE o-TERMS

:«Q{%j’\—éa )_—- '/1\7

LEpve ouT oF
C AREFUL e PAREN THES €<



LL= a4

COMPLETE THE SQUARE INSIDE -THE

PARENTHESES, BE CAREFuL 7o MAINTAIN
THE EQUALITY.

]

——
%:—&(%9‘4—(0&3 “l'CF) T '8—l7

Y = —&(%1—3);# |
THINKS X =-Y> oPenvs LEFT
'7(:—,;2:31 STRETCH
x= =3 (4+3)* Down 3
k= "9‘(‘3*3’)2“ RIGHT 1
VERTEX (1,-3) AXLS OF sym: 473
SVNWA.PHRTMGRS | |
=0

K= —AL0*)-13(0)~1 7
=z=-17)

(=17,0) 0N GRAPH

(~17,-¢6) Symm.
PARTNVER
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R. NoTE: o= X b te

0> 0 PARADBOLA OPENS WP |
a4 0 PARABOLA OPENS DOWN

= O\\\a*b\i+c
OS> PRRABOLA oPeNS RIGHT
a <o PARA Bo LA OPENS LEFT

< HomeWorRK (0TS) Put (N

AXLS OF SYMMETRY, A PAIR OF
SYMMETRIC PARTMERS | AND skeTcH

[ 53—4x*=o
l&x+3%&:o
P}
— —alx-1)"+3
2
— |
A = 6\(%1‘3\ +

= —-3xa+/&*x—il

K.
3.
&¢.
5.
_ L
6. ‘{\- fB’X +dx+ |
/-
5
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[Chn PTER 12, ]

UNCTI/DN BASICS
[DEEWNITIoN]

A. A TUNCTION |5 A seT OF ORDERED

PAIRS SUCH THAT nNo Q& ORDERED PAIRS
HAVE THE samE FIRsT TERM

L $=3 (4,3), (Q,S))(‘f;'ﬂ} FuNCT 1O
o ? :g (/, 3%(’%3})(5 é)z FuncTioN

(IT 1S 0Kk To HAVE 2 SEconp TERMS THE SAME)

3. h= §C!,3)/ (z,5), (1,3)} = 551:33,@»5)}
1 y
YEs A FUNCTION |, THese ARE NOT 4
Di¥FeremT ORDERED PAIRS .

. m= ECI,S)J(Q.'J),(I,@g NOT A FuncTion

5. THE Terms OF THE ORDERED PAIRS

OF A FUNCTION Do NoT HAVE To BE
Numgers,

s=3(A,3), (5, 11a1) (a3, ist) {

S IS A YUNCTION .



DEE(N TioN] /R-=19
. THE Domaiv oF A FuncTion 5,
DENOTED JomiS), IS THE SET oF AL

FIRST TERMS oF S . THe RANGE oF-?
DENOTED ran (§),

SECOND TeERMS OF £,
S=§C13), a5),(47) 3
o )= £1,3,47 Fan(§)=53,5,71
2 gz 1C1,3),(2,3), (5,6)}
&OW\CCQ'-‘- ) I;D\,Sz Y‘av\(ay: 53,6}
3. w= 1013, 6,01
"~ dom (W) = 51,52 an (W)= E;zz
Tan (W) £ 2

4. sz §<A 3), (8, §1,21) (cass 1s1)/
Hom(s) = EA B, (2, 333 r‘am(s\) 3,11,3% 552}

S THE SeT ofF ALL
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C. A FuwscTiov ASSOCIATES EACH ELEMEMNT
IV THE DomAIN WITH OMNLN ONE ELEMENT
IN THE RANGE FoR

" . FOR Fuwcton §

L) S(x) /s THE secomn TERM (N THe
o

m| ORDERED PAIR OF & THAT HAS % As ITS
TNFIRST TERM . SX) 15 READ “ § oF x ",

[. &= 361)3)) (9\)5)) (9)7) ?) FunMeTion

S0V=3  same As C1L,3)ET
$(2)=5  SAme As (3,5)ef

N 7 Ve
| e

3 §()

Ve
T
3)

.

3. q= P (1,3, (2,3),(5,0) 1
1 8- :

3
A

5

6

AN =3 SAME As (13)e

N g(2)
q(D)=3  SAME As (2,3)533



(2 =22

3. = % (1,5)) (2/7)}0,%)} MT A FuncTion

| <5,3

z
1 IS NOT AssociATen BAD . Two
wietw ONLY ove erement  come out f

0. E%_UP\TI‘DMS DEFINE Fum cTionss

, ermm Ky m— [ 123 TERIV\

= x2 DerFives

™ = ?(%,.‘4) / 8:XZ}
(2,%) em 2,4 ) £ -3,9)€ m (3,1) em
M=t MEN =4 g me) =g
/M(’)C\ = Xl}

——e

K & INDEPENDENT VAR IAGLE ( 1D Teems)
e} <— DEPENDE~NT VAR IABLE (Z@TEKMS)
X (S CHoseEn INDEPENDENTLY. %(

o

DEPENDS ON WHAT 7 IS,
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FVALUATING v (k)= % *

SUBST ITuTe For X Oon BoTH S(0es of
THE EQUATION.

m(-5) =(-s) =25
m (atb)= (d-l-b)?_: at+Qab + b
m (—Qx-u) = (—QK-H)Z;- Gx™— Y+
2 Y= x5+ 2 |

K INberenvenT VARIABLE (| E Terms)
Y DEPENDENT VARIAGLE (;Vﬁﬂsm%)

X=3 Y= 3%2G)+| =%l = 1
p= gﬁc,g) f Y= k2w
9(3)::_/6 So _(31’14)570
G@Cﬁ = XA+ Axe [ |
PE=A= CNHACD ] = -4+ = |
pe=] an)ep
Pa+b) = @+1a)1+ Qla+) +| =
A%+ 2abe b 2a+2b +|

PURAN) = (cbhY () + | =
XK 2%h + Ko+ Ax +#2h 4+ |
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3. VARIABLESY OTHER THAW 1@ ANMD Y

IN AN EQUATION To DEFINE A Fuvetion,

o 34+ 2\;&:’7 | SOLVE fon
T : 7 DEPENDENT
DerPenpenT  INDEPENUENT  yapngLE
VARIARLE VARIABLE
3a = =3t +7
QL = =2 T+7

= .
K= g(t,,q) ' 4:—22"‘7}: g(‘t,a)( 34+Q‘t:7}

A= K(t): —a't+’7
3
K{(-9= -a¢-a)47_ 247
-~ _ — 15 _ _
5 5= =5 (49)ek
b. IN SOME EQUATwONS Eitrer VAR IABLE
CAN BE THE (NDelendenT VARIRBLE

FOR 34+2t="7 Now LET 4 RE THe INDEPENDEMT
VARIMBLE AND t THe DEPENDENT, 30WE For T
At = 7-34 T= 7-34

e
L= E(A,'t)/ t= '7-:)\____3_,_9_.5 = {(&,‘t)/ 3A.+at:'7}
t=l(a)= 7-30

N —er—————

< . |
(5): 7-3(5) - 7-15_ % _ _ -4\ e
L 2 _;:9\ - Y - %1‘ (5:' ) "Q
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E  Some EQUATIONS DO NoOT DI:FWE

FUNCTIONS. CONSIDER X *3 ,

f. TRY AssociATING K WITH ST TERMS
AnD Y WITH QNP Te',ems

0,1) sATISFiES X -(-'3 SINCE
o +1%= |

(0,-\) SATISFIES X *‘d =| SINCE
O*+EN*=(

A ORDEREDH PAIRS wWiTH THE SAME
[<X TERM , DoES NOT DEFIvE A FuncTion

2. TRY ASSOCIATING y wiTH /ST TERMS
AND x witd Q"% Terms.

%= AND 4= } x=—| AMD y=o

‘4+pr = | C_Dz-_tDz. -
(4,%) = (0,1) (4, x )= (0,~1)
Xz“f‘d?“-'- Xlﬂ(’y'zz

(o,1) Avb (p,-1) + X ORDERED PAIRS
WITH THE SAME TFIRST TERM , DOES
NOT DEFINE A FuncTION

e I—
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F. FoR some EQuATIONS THAT DEFmE

A FONCTION, THE INDEPENDENT VARIABLE
Chy ONLY  BE CHoseEn onvE WAY

Q. WE HAave seen (secTion D) THAT
\é: x" DEFinves A FuwncTrion WHEN
X 15 THE (WDEPENDENT VARIABLE

(I.E. X ¢S5 ASSOCIATED (ui+H THE
FIRST TERMS )

L. TRY AsSoc 1ATvG g WITH IgTE/eMs

X,"—"Q AnD U:Lf [ X==-2 Ano ((4:51
gz g™ | ¢= (=2~
(@,X) =(%2) (tjﬁt :(/7‘)";)
SATISF/IES SAT /S F(ES
4= x > | %: X >
(4,2) AvD (4,-2): 2 ORDERED PA(RS

WiTH ThE SAmMe FireT TEARM . DoES
NOT DEFnvE A FunvcTion,

G. How To TewL |F A GRAPH |5 THE
CRAPH OF A FumeTion: Np VERTICH(

LINE [NTER secTs THE GRAPH TWICE

(Assuming HORIZ2onvTAL AX(S ASSOCIATED
wirtkt THE F(RrsT TERms)
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/. xzf-gz: .I /r\
\{/

NoT A FumCTion GRAPH
A VERTICAL LINE K THE

Y- AKIS, WTeksecTS THe GRAPH thcE |

A 1(1,3)
A. X=9Y". FiesT Teems [/"-_x

RSSOCIATED (W ITH X
( HORIZONTAL  AXes )

!

~
— -

G)'j)
A VERTIcAL Liv € x=9q, INTERSECTS THE

GRAPK TWICE .
3. 34+ t=1
L |t | A
o1l|%
'}5 O

L AsSociATss with /3 TERMs (4 - Axis
HoRIZONTAL) . YES A FuwncTiow CRAPH ¢

NO VERTICAL L.we [INTERSELCTS THE
CRAPH Twice .

T AsSocIATED (uiTH Iirsem
(t-AKis HoRizonTAL), YES
A FuneTwon GRAPH ND

VERTICAL Linve //vre'esec,rs
THE GRAPH TwWICE
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H. HoMEWork (or.)

[. DETERMINVE WHETHER EACH IS A FuneTion

FOR THE FUNCTIONS | NAME THE DomAIN AVD
RANGE

a. 5={(,2),(2,9),(59)¢
b. 9=73 (2,9),(2,8)%
¢ h=$ (99,0525
d. k= {(HJB))({t?,Cz,s)%(ljia,3})}
2. LET S(x)= 3x* ax+Y. EvALuATE
a. $(s)  b. §(-5) c. $(a+b)

d. Sxth) o S(xth) - S(x)
o}

3. LET ' — { Y,
g(x) T - EVACUATE

a. 3(3’:) b, j(-l) C. 3(6\1'\0)

& qlxth) . gq(xth) -3(x)
"IL WHicH oFf THESE EQUATIONS DEFIVE

FUNCTIONS , THeSE THAT DO, TELL WHAT CaN BE

THE INDEPENDENT VARIARBLE AND WHAT CAN BE
THE DEfPeEnDENT VARIABLE |

A. =[x b. x=(y] <. /x/=/3/

d. Tee39=1 e. y=x%¢x+a
5. x"+§tz—éx+/27+‘z‘5=o
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5. WHICK oF THE Followiwe ARE GRAPHS
OF YUNCTIONS | ASsuminveg THE HOR L ZONTAL
AXIS IS ASSoC|ATED WLITH THE FIRST TERMS 7

£

x
N/
x
J
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I. THE UNPERSToOD Domaiv For A FuMCTION

DEF(NED BY A FoRMuLA © THE SET OF

ALL VALUES For wHtcH THE (NDEPENLENT
VARIABLE MAKES SéNSE IN THE ExrrRESSION)

|. LET § BE THE FuwmetioN DEFINES Y

[ [
T X2 Txt1a (k-3)(x-4) aamﬁ'\:?

J
|

L*
dom )= Tx | x#3 pun X#45

= (—00,3)U(3,4)0(4,00)

w
(\
0%
\
i

00—

A. LET 8 BE THE RealL VALUED EUNCTION
DEFI~ED BY 90y = V32 dom(q)=7
UNDER RADICAL >

3-3dx 20
3zax
32x —
< 3 Z
X= 3 2
Bom (g)= (X $2{= (= 0, 2]

* 3 RECALL, For THE REALS Dwision BY ©

A NEeATive Do MoT make S ENSE,
T.E. ARE UNDEFINED,
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J. How To RAPH A FuncTions £ -
SET (3:5:(54) . GRAPH g=’?(x)

EXAMPLE . LET § RE THE FuncT oA
DEFNeD BY S(x)=Qx+73 . GRAPH [T

LeT y=§F(x) N
= 21+3 1 / GrarH OF §
L.INEAR EQUATWN j
Y |
o |3
| Y58 ;7; — ~? K
d

K. HowW To Look AT THE GRAPH

OF FumcTioN AND F(ND ITS Domaw
AND RANGE.

|. POMAIN : THE SET oF ALL X-VALUES

WHERE VERTICAL LINES THRoOUGH
THOSE \JALUES INTERSECT THE GRAPH

2.RANGE : THE SeT of ALC g—vm,ues

WHERE RORIZONTAL LINES THROUGH
THose VALuUES INTERSECT THe GRAPH




4 & '4-23/

HORZONTAL |2

L ES ?
INTERSEST T2 }
HERE

1 = { !

‘ 2 3| L lsl ?

=
" [VERTICAL LINES |MTERSECT
HERE

dom &) = [3,5] ‘Y‘O&V\%\\: ]:I,B’]
A |

‘-D‘
-

dom(oé): <1)51 F‘lawq\: E”);D

L. METHoDS For Fiwpinve THE RANGE
OF A FUMCTION (THIS CAN GeT HARD! )

|. GRAPH THE FOMCTON . DETERMINE

THE RHNGE BY LOOKING AT THE
GRAPA
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FIND TRE RANGE FoR S))= %9‘— Yx + 7
GRHPH‘ %z %o‘_ﬁ‘fk.f.’]
g:(%l— ‘f‘x ) + 7
Y = (o= 4w+ — 447
2
y=@x-2)+3
THINK q. %:xl
by =(x-a)*
RIGHT & |
C g: &-932-&3 n
ur 3 |
LooK AT GRAPH, DETERMINE RANGE

Yon (&) = [3,00)

A. WORK Wwitw \NEQUALITIES | BuiLbIvNG Up To
FUNCTION DEFIM 1Tion . (o Fivo Fan(g) )

FIND RANGE FOR  S@)= x*- Yy 477
NN Y

(x-2) %4 3 > o+3

Kh Y +Y +23 > 3
S@= x2H%x+7 2 3

tan (£) = L3, 0)
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3 SET g’-’- ‘5‘(2@)) SoLVE Forkh x ) FInvD
ANY RESTRLICTIONS ON y . (10 finvn r“an(’ﬂ),

FIND RANGE FOoR Sx)= 3x-I
Fx-

5

%(3702.\: 2x- |
3’26'3—218:‘27("/
Bry-ax =yl
%(33—1\ :&‘3;’) /
SR T amn T yth

3

ran®)= Tylyt § 3= oo, 2)0(% o0)

3

“. USING ALL PREvIoUS maTe KNOWLED GE
10U HAVE EVER LEARNED N Yoye LiFE
- CaN ALSO Be ANOTHER WAY To F(rO
Fan§) . So REALIZE Fiwoive THe RanvGe
CAN Be MARD. BE CREATIvVE.

van €)= 3 £ ‘ XQ‘Q”M&)E
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M. tlomeworx (oIs)

|. FIND THE DomAw FoR EACH FumeTron
DEFINED BELOW.

@ Sz 5 b Sed= =

. Sa)= V5T 4. Se)= -

. Sx\= ,ﬁ_a 5. Sey= 3%

. Sy XL _ ax+
/ x2+x—1  h-Sey= XZix 7]

- _ 5x
v o= y oy

L. Look AT gAcH GRAPH BELoW AND
STATE TS DomAiN AND RANGE

Q. ‘\a'-?;/ L o

-2 X I
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3. FIND THe DOMAIN AND RANGE For THE

FOvcTiovS Bestow BY FIRST GRAPHING THE

FUNCTION AND THen USING THE GRAPH To Fiup
THE DomaIN AND RANG €

qa. 4(20= Sx+ A b. fo0)= "xzﬂox +323

C. SxV==Ax+3x =7 |
4. FIND THE RANGE FEoR EACH OF THE

FoLLOWING .
a. Sed)=lx! b. Sog= -3lxl+2
- 42 _ dx+l
C. Tz x+¢ d. ’s:(x\- x4
€. Fxy= 2x-3 §. Seo=
2%t K44
3. Q(g\: {

xX2+3
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N. Plecewise perven FUNCTIDN S

. Examece Sx)= 3x+l  F x>2

S TAX IF x<4q
a. FIND Q(3) NoTe 3223 , S2 USE
Sx)= 3x+|
§@)= 3(H+I= (0
b. Fiwnd $£(=-4) . NOTE —4<L2A So USE
?Q():: - X
S¢-4)=-aC-4)=g

A. TO GRAPH A PlECEWISE DEFINVE Y
FUNCTION : (ILLuSTRﬁTe ForR  $ix) Aeoue)

Q.| SET 03 EQurc To EACH PIECE/

AND GRAPH THESE I~ THELR
ENTIRETY

Y = 3xt]

(2,7)

»-Q]X




lR= R 37

b.{RESTR!CT THE GRAPHS AccokbInNG TO

S&) DEFINVITIONS

RESTRICTED JFPzeces DARkenN Ep

/I x wid
3
C. Pu'r THE RESTRICTGD Ptsc_es ALL-.
ON ONE GRAPH
1\
GRAPH OF & T
T NOTE ¢
dom @\3 C"°°/°°)
Fangs) = (-4,=0)
- x
...'f --
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3. FOR S(xV)= X [IF XZ0 , Fiwd §(3) Q(—l)
—X |F X<L0O ’ e

sKeTcH STATE DOMA(MN AND RANGE
a. FiND g—(B) NoTE 3>0 so Use

S(K)= x
@)= 23

b. FivD §(-2). MoTE -3L0O, So use
Fcx) = -x
S = 0=

C. SKETCH , FiwD DIMAIN AMD RANGE

SET Y EQUAL To EACH PIECE AmD
GRAPH THESE IN THEIR ENTIRETY

\\

RESTRacT THG GRﬁPﬂ Hcco:emwé ‘TO
‘qu DEFlNl'TlouS

4=
x

20

b

ResTthTéD PIECES
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(Pwr THE RES TRICTED PIECES ALcL ou?

OMNE GRAPH

} 5 &om@): C——oo,%)
Fan ) = [0,00)
K
9
— —x |E %<0 FAMILIAR _

ITDOES * |x]= X IF X220 IT WAS THE
— % IF X<oO ABSOLUTE VALUE
FUnCTION (N
Disouilse !

QUICK REVIEW OF THE BaSic GRAPHS
We ARE To Kwnow

g:mxﬂ) xzhdz: ‘
e Ctg@.&
- — X e
e N
d

y=x"

VNN
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O Homework (OTS) For =Acq OF

THE PIECEWISE PDEFINED FumneTIlOoNS

BELow , EVALURTE As //\./OICATEO SKETCH
GIVE DOMAIN AND RANGE

Six)= Ax IF RZQ S0, §@)
| x> F ox<a §(3)
2. Sey = XHF x>l S0), (3(2)
| IF x| %;COJ |
3 ¥ x=|

3 S = k2 éxHl IFx73 S03),5¢),

x- IF x£3 5@

F. Sx)= Ax+l  IF x> SE@D §o),
= —3x IF X<l S(2),10)
= —x+l [F3cx<o YE)

5 5x)= © IF 0cx < | L),
| (F 1% <2 Q(%.)
2 [F 2%%x 3 nccf/z)
3

IF 32X <Y $(Y)
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P REFLECT /ov s

|, ABOUT THe x-AXis : THE GRAPH
OF y = = §(x) 1STHE REFLECTION pgouT THE

X- AX/S OF THE GRAPH OF y:‘ ‘?(‘X)
a. LeT Fa) = x*

2
y:;’o():xz g-:"'FOd:‘X
OkIGINA L -REFLECT ¥k -AXIS

‘;J&__x — . *

? Y

b. GRAPH é:-ﬁ‘ USING REFLECTIDNS

,S‘I GRAPH é=ﬁ=%) QMQGRHPH Lé:—rx'
S - ‘?é‘)(j

* | 1 reree
3 | Rerreer
0[ C; - AXLS
4|z X
T3
3 T
Y

NOTE: App THE GRAPH oF y=v=x To

YouR BAsiC KNOWLEDGE
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2. ABouT THe Y- AKIS : THE GRAPH bDF
‘3""?(‘%) \S THE REFLECTION ARouT THE

3-A’X15 OF THE GRAPH OF g = £ (x)

a.. GRAPH Y = =7=x UsnG REFLECT/ONS
I*T GRAPH y="Tx= =Sog Q- éRhPHg

| e
- REFLECT
pRBoUT
~ X e\%— AXLS
| >
g
J
NOTE: THe GrRaPh OF %:T'i IS

JUST THE Tof HALF OF THe GRAPH
OF x = %Q‘

RERSON The Tof HALF Wg"
OF %= %‘L GRAPH HAS l\_‘
Zz20 SoLVE t“:%l

FO£\

W:ﬂ_{:/g!:g
g=T%

s= 7
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- Q. TRANSLATIONS

. TRANSLATE UP ¢ (K>o) THE GRAPH OF
(é:‘s:('x\-fi( IS A TRANSLATION UP K
UNITS OF THE GRAPH OF y= '?Cx).

EXAMPLE © SKETCH THE GRAPH oOF

;{-‘- || +3,
GRHPH OF
eRF;p;' OF = Ixl+2= S0+

'TR RNSLATE UP 2

NI

I

3
t

2. TKAMSLHTE DOwN (K>D)THC GRAPR OF
3—-9(1& K Is A TRANSLATION DOWN Kk
UNITS OF THE GRAPH OF y= $(x)
EXAMPLE * SKETCH GRAPH OF Y = =9I -4
GRAPH OF GRAPH OF

4=V =fcx) $FTH —& =)=
| TRANSLATE Dowwn 2

F -t

-‘z

—— e s wma e~ - e Y

. :—1
) ¢
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3. TRANSLATE RIGHT ¢ (hsd) THe GRAPH oF

3= $(x-h) 15 A TRANSLATION RIGHT K
ONITS OF THE GRAPH OF 6/::*?(7() .

a. FIRST, RecoeNiznG T(x-h)
LoLET S&)= ax*-3x ¢ Y
Slx-h)= 2(x-h) Z 3( 2-h) +Y4
c(x-5)=3(x-5)"=3(x-5) +4

. LET S = x|l +3Y=x + 7
S(x-3)= [x-3] +3V%F3 +7

(L LET /)(x) = 5 (%-/)3—.,2 ) X-1 + o?(x—/)
FIMND fle) So THAT hx)=$(x-1)

Fec)= 5x-27T% * A
2.
b. EXAMPLE : SkeTcH GRAPH OF 8: (74"/)

GRAPH OF GRAPH OF
4= %= ex) y = (- = £(%-1)
A TRANSLATE RIGHT 1




I & =~ 45

T. TRANSLATE LEFT:(h>0) THE GRAPH OF
é_—.%(owh) Is A TRANSLATION LEFT h
UNITS OF THE GRAPH OF Y = §(x)

EXAMPLE - SKETCH GRAPH OF %: ‘)/’X.f/

U= YL =) y=Yxtl =5(xt))
TRANS LATE LEFT 1
/—-—-9
3 7% . ( wye
‘3’ -1
4
R NBRRow (sT4€TCH) /FLAT(.‘COMPRéss)
0> GRAPH OF y= gfx) STRETCH
THAN GRAPH OF %:Fog
O<a< | GRAPH OF y= g &) COMPRESS

THAN GRAPH o %_—: gl)()
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S.BY MEANS OF A SEQUENCE OF
REFLECTIONS | TRANSLATIONS, STRETCH /
QomPRESS SKETCH THE GRAPHS.

‘&ﬂr" &(%“[) 3
FTHINK OF THE ss&uew:e' y=x* 9;
£ LJ"*L(X‘ ) 4= ;L(')C_/) 3}
4= x> %.—:éx CoMPRESS
\/ “
- r 'S /Lh./ - e
? 3
2.
%—i(xf/) =L (x-1)=3




[ 2a- a4

A. t(z_s-—--—yde + 3
| TRINK OF THE Sequéewce: y=T%
L&:—ﬁ) %:—aﬁ) ‘g:__;l Y

U=-a+ur +3.

GRAPW GRAPH GRAPH
Lé:T:Xj %:_ﬁ %:-“QY_-)_(-
REFLECLT STRETCA
k/’ = A'K[S
l 7 X K *iti——:x
E J
q
GRAPH GRHPH\qz—gﬁGTf3
%:-—&rf‘t"l— UpP "3
LEFT |
3 . E13)
’(ﬁi >L @ - -~ K--g-- =3 . .
- . P X
N -1 T3
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- T. HoMEwWoRK (0Ts) For EAcw of The
FoLLowN G, BY MEANS OF A SEQuUENCE OF
REFLECTIDONS, TRANSLATIONS /STRETCﬂ/
CoOMPRESS, sks-rcH THE GRAMS

.y ==l%/ o ;—-3/;(/
5. 7-— -3/%‘4/ 7. y-— -3/7(-3/4- /

~
6
5
‘.
1
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U. RAT/omAL FunmeTion GRAPHS

C
| RATiovAL FUNCTON = PoLYNOMIAL

T POLYNOMIAL
2. EXAMPLES OF RATIoNvAL FonveTlovs
6x-7 | AXE 3y+b
-— R =
a gl('x) 3x-3 b ‘?(x) SX1-Tx+]
foyz 2o _ 47
C.Tx)= — 4. QCX):3X+7:-1————-/

3. EXAmPLES OF NOT RATIonAL FomngTIlonvs

2 7 Vs
anK)=J2KL  ponpy= 2 X 7% 342

3Xt2A 3 x‘/s*- -2
“. NOTE . PoLNmomIALS ARE RAT/onmA L
FUN CT(oNS
PoLYwvomiaL = POLYNOMIAL _ PoLyuom)a.

{ oLy omin

5. THE GRAPH OF 51:';2 AS A BuUiLbwe

BLock -To GCRAPHRING MORE COMPLEX
RATIonAL FUNCTIOpAUS
Y - AXIS T
VERTICAL T
ASYMPToTE J

2- AXL
HoR1Z2oNTAL
ASYMPTOTE

KNOw THIS CRAPH r




/|2 — as5o

é- 3:5{ 15 A HORIZBONTAL ASYMPTOTE [N
EACH OF THE PoLLOWING GRAPHS

. L. 1

e G % WS VR et W

N

s % |

7

1. x=—=1 15 A VerTicAL ASNMP ToTE IN
EACH OF THE FoLLoWING GRAPHS
) r

a. :' b. !
‘ ]
: ! —
/ ‘-\ /
\/ | K ‘ & X
,K'_,__I " \ -l:
‘, ~—— '
4 \ |
: Y

B.  GRAPH _ 6x-"]
%- 3 x-3
AS A SE@Quence oF REFLEC‘T"!DMS/
TRANSLATIONS, STREIQH/cOmPEess, NAME -

HORIZONTAL. AND VERTICAL ASYmM PToTES.
NAME THE X Aw~D Y INTERCEPTS
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Q. Lomnve Dy 5 1oN

3%3/5%6_) é:éx—7:2+.—l
S x=¢ 3%-3

- iy

-1/ >
i T + L
b. SKeTcH(NG SEQRUENCE

oLl
y- BX)Qij)x_

7% 4= % yz-L(k)

Lé REFL“T ComPRESS
- AXiS

| ”i/ J

(\/8

ﬁ x ”
_,(_l)él ) g
- = [ —— \}
3 -
téR(cs\—t'r | I 3 —f 'Li)*a\
\ Uup a
| A
=1 L= | : =2
j\t VERTICAL i HoR I 2000TA L
71 | — ASYMPTOTE ) ASYMPTeTE
\ I oppeaept BN E Y o S
3 |
'1 l ' X
4
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C. VAME HORIZonMNTAL AND VERTICAL ASYMPTOTES

y=a HORIZoNTAL AsymeTote
= VERTicAL ASYMmeToTe

8. MAmE X AVD Y INTERCERTS
Fop k- (MTEECEPT SET 46f=0 /N g:.é_ﬂszl

3x-3
0:: é__?_c:—z
3 %-3
bx-1=0 7 A
s ZID) X-INTERCEPT
x= ¢g
FoR y - |INTERCEPT SET ¥ = |v 9‘-'%1‘_12
x-3
=607 -7 _7
¢ “3/0)-3 -3 T 3

(o, %) Y — INTERCEPT

V.3SYMmeTRY

). ABouT THE 'g—A)(/s

a. FoR $(x) NOTATIoN
GRAPH OF "g /1S5 SYmMmeTRIc ABouT
THe g,-ﬂxzs IFE $(x) = ¥(-x) (DEE)
S IS CALLED AN EVEN FuweTip

oJ
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EXAMPLE : S = o2y .

SEx)= C\ oy \j
= K+
= fx) 1 x
SNMWET R\C ABouUT
Lé-- A XIS d

S (s AN EVEN FumcTion
~Axis FOR GRAFHS OF

b, SYIMMETRY ABouT \

EQUATIDNS N
lF You GeT An EQUIVAL ENT EQuATION

Bl SUBSTITUTING — % For #* , THE GRAPH
(5 SYMMETRIC ABouT The g—ﬁ XS,
L. Convsipeen - 9¢2+9L

SUBSTITUTE —x For o

g = ([~ 763 Z—/-% |

y = Kt YES, sYymmetec

ABouUT THe 5/ - AXts

W. Cownvseioee x 2-/-%1: ¥ MOT A EunceToon,
(SUBSTITUTE — X FOR %
A4 % 7 c= o @A) /\(%3)

z >+ y*=7 kJL X
YES, SYMMETRIC
ABouT o AXeS Y




/2-R5Y 3 X
iLh . CoNSIDER 4= %
SUBSTITUTE Zx FOR ¥
%‘{= 6-7673
= —-Z° voT

EQUIVALENT 7733
ORIGINAL = A
_/-\LU__T SYMMETRLRIc ABOUT
4 - AXLS

A. SYMMETRY ABOUT 4 - A Xys

a. S&) NoTAT/on MNoT CoNsInERg p
SINCE [T /5 NeoT (1Y)
GENERALLY TRUE THAT o
GRAPAS sYmmeETRIC | st MY
ABOUT THE x-Axis — -
ARE FUNCTIOM_‘S

Y C’Ci'ﬂ)
(GRAPH AT RIGHT |5

SYMmMmEeTRIC ABouT X - AK/S) BuT
NOT A FuneTion - VERTICAL Linye
INTERSECTS Tyuicg)

b, SYNMETRIC ABouT X-Axis For
GRAPHS OF EQUAT NS

[F You GET AN EQUIVALENT EQUAT (0N
BY susstitutineg -y For
GRAPH 15 S¥Ymme



|3-ass

i 00N5ZDE‘A K=y = 7‘ vzy*
SUBST/TUTE —a Fo/éxg (-*x,kj)
- Zz
x=&y9) _ -
’)é:: < Ygs/ .
5Ymrv%1€mt¢ ABouT SO
K-AXKLS %

!4 CONSIDER g = 237‘ 4
SUBSTITUTE —3 FoR Y
767425‘@)-{-(—8)4
X = _Qg_t.(é'f NO, NIT EQUIVA LerT

= Qu+yt
TOo ORIGINVAL X ot Y 8
NOT SYMMETRIC ABoyT W= AX(S

3. SYMM ETRY  ApouT THE ORI16 (A

Q. FOR FumeTiona, § (%) NoTATIpN

GRAPR OF § IS symmeTric ABouT
THE ORIGIN |FF §(-x) = -?(7()
S IS CALLED AN op FUNCTLon (OEE

EXAMPLE : S(x)= %3 4

SE%) = £%)3
= - x> S
- - 'FQd \/ES/ -

SNMMET R\¢ ABOUT
ORtI& N . OPD FurTion




/IR= 2856
b, SYmmeTRIC ABouT +HE oRIG 1y

FOR GRAPHS OF EGUAT/ONS CD___,EF-)
[F You GET AN EQUIVALENT EaunTion
BY SUBSTITUTIivG _+ ForR X AnD
—7 FOR 9, 7THE GRAPH g SYMMGT/Q’/(
ABouT THeE oRkIG (N
L. CoNSLDER %:;qf

SUBSTITUTE —X FOR X

(K/‘g)
AND Y For Y
-y =ExY
3 - 4
—8 = -—-X
y= x’ Yes
SYMMETRIC ABOUT DRIGIN (—X;";ﬂ
L. ConvsSloer 2 Q:XB_%s 7
R(=4)%= £ x)% i

5, «d:’“: — x> (—- x5)

RyT= =X+ X N0, NeT EQUuinhLenT
TO ORIGIVAL Ry*= xix s

NOT SYmmerric Asour THe
ORIGIN.
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W. WEeAPINS Tp HELP GraPH

. FIND % AND % INTERLCELTS

A FIND A Knoww FUNCTiON THAT Yoy

CAN REFcecT , TRANSLATE, NARROW /
FLATIEN To BECOME THE &rAPH

3. Fivd ouT piouT SYMMETR Y

a. X-AXIS
b %rszs
C. oRL6 N

4. PLOT EnDUEH PoivTS

VOUR (N FORMATION ON SYMMETRY
AND OTHER INFIRMATION ABOV e
MY ALLOW You To ProT TusT A
Few POINTS | THEN DEHUCE WHAT
THE REST oF THe GRAPH MusT
LooK. LIKE.

S. Yo mARY FBE ABLE To uyse
ALGEBRA To END RESTRICTIONS

ON WHAT VALUES THE |JARIABLES
CanN TARKE ON,
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X . USE GRAPHING WeArons To HELP GRAPH
‘h(‘—r?a"‘: 36
(. FIND X~ INTERCEPTS . SET y=o
qHx*+ q(0%)=36

Ux*>36. x%=29  x=%3
{f 3)03 (3)0) ) - INTERCEPTS
X. FIND %-{NTEECGPTs . SET %x=p

L?‘(OZ)-69((11:36
7%Z=3é . é:]zsy_ (,]:‘_;L
EOIQ)) (DJ‘Q) é"//\/TETéCE}oT_SJ

3. ALGEBRA\C ANVALY SIS

Z.—-

x® +’ﬂ =

36 36

2 z
X+ d =

9 v NOTE How THE
X = s [NTERCEPTS tLook
roRlis Ol VISIBLE (v THIS FORM
SoLve FOR 4

qt32: 36"‘/)(2’
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lyl= S7a-x>

To BE DEFINED F-X* Z0O
Tz x> | X297 . |x[4VF
l¢[&£3 . J ~3<KE3 oMLY
Qa VALUES FOR (IHICH GRAPH EXISTS
Lf_  CHECK FoR yu-AXIS SYMMETRY
SUBSTITUTE -X FoOR X IN Lf%z-écz(azzgé
H(- 1% 94 ™= 36

Uu*+9yr=36 )
[Yes, sYmmETRIC RBouT %—Ast[

§. CHECK FoR x-AXtS sYmmETRY
SUBSTITUTE —y FOR% IN ‘fxzﬂcf:%

Ya*+ 9(-4)*= 3¢
He+ Qyr=36 :
» [\zes, SYMMETRIC ABouT K-AX(S {

aae-

b .DERWAT(ON OF ONLY PoINTS NEepeD
TO0 PLOT, DUE To 9 AND y-AXss
PYMMETRY | ONLY NEED To GET GeAtH

IN QUADRANT T (X20,yzo), THENW
THE REST CAN B DEDUCED,
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ForR Yzo0 SwCE /5//:2 q-xZ

3

4= 31T

K1Y

0 |217-0% =2

| |£79-12 = (19
Q|FVe-222 Ls B

2.5 |23 = L1

3/3(F3 =0

Due To %—szs

Z>‘/MMETIL‘[) MORE T
OF THe GRAPH ‘
MusT Look LIKE

DUE To x- AX/S
S¥Ym METRY, THE
WHoLE GRAPH MUST /
Look LIKE (73,9

TRHIS GRAPH S CALLEY AN ELLIPSE |
STANOARD FokmM  (x-h)?, (y-K)"_ |
uCE“TeR“ (h’K) ——?F b1 o

WHRT (ve GRAPHED 76-'0)2' —Oz
HAD THE Form %z‘t‘" *—(ﬁi—i}’ =



[ A-R360

P e s i

ELLIPSE CENTERED AT THE O/Uéuu‘/

sk e AR
ramis
.
2 e,

2 2
X Y |
aQ b NOTE : SET%:O
23
X o
C\L
2
¥r=Q
> =Ta*
[1l= o
X=EQ
1 s
VERTE |
X | e Ay (5,0)
&5.9) MAToR | AlX1s VERTEL

VERTEX (o,- -4)

S
| sTANDAfED Fof.M FOR. A/d ELLIPSE CENMNTERED AT(h/k)

Q(_— D ( (q-& K\)
—a* .é:
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[ELTLPSES |

SKETCNW CK—QJQ\+ (f | _331 )

MATJoR AXIS FROM
(-3.3) Te (7,3)
(7,3) VERTEX

2,3)

VERTEX—33 )
x

(D\J-I) T~ MINOR AKIS FROM
VERTEX (2,-1) To (2,7)

Y

PUT  4x*+2y* 345 —Fyt30=0

INTO STANDARD FoEM ForR AN cz,ups(
SKETCH | LABEL VERTICES ) MATOR AND ch,e
Axes

{X:fﬁ RouPcD ON LEFT QONSTA/\/T ou Rléf'/T

s st

x> +2 ¢ % +9\% ‘7‘8 = — 30

[FActok out 1%, y* coeFFic (enTs |

4 (x™+ 6 « )+ alyr-2ay ) =-30

[ CompLeETE THE seuarE g

(’K -z‘é?(‘fc/) {'a(%l -dly +/):—30+36+9\
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4(’\4+3) 4&(&] )2 3
f@ET 1 ON RIGHT HAND 5 DG /

‘1‘%)&3) +%ﬁ(3-/) .

g

1Pu\rw smuomen Foeﬂ

(x+3)* (ZJ") - |
= 1

verTex 7 ¢3-) o (-33)

MiInvoR AXLS FRor
(-3-r2,1) To (-3tI=,1)
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LH NPER BoLAS %(

STANDARD Form: (x-h\> _ (ﬁ -—Kﬁz

= |

CopuT Qut-tho x-Sy -3z0 (W
STAMDARD FoRm TFoR A HVPE/&BOLAJSKETCH)
L ABEL U ERTICES.

[ %,y GRouPED oN LEFT, CoNsTAMT oy RIGHT |

QP 13y =X~ lhx =43




/D\ &(oob

?FI\CTora VOCLT ?Cz (’dl coEFFtczCA/T_S \

— —

7/%2—&% )—LIL[’)C +4x ):43
CARGFOL7
;C—OMPLETG_ THg 5@(,“\/{(!

Ci(%l Q%H) ‘/(x+4x+4f)~43+9 [6

Q(%—/ -‘f(%‘; = 36
/GGT :L 01\1 RléHT HAMD 5 a

j,,(,%_‘(_ _ ()" /
36

S b s i chaan

[Pu-r I ST/}/\}MRD Fo/e/v\ v

C 32__ (7C+9\)1__ /
5 g

(u-D°_ (x-ra1)’ _
0'11 - —59\ /




C—w’(f‘ ')
\JERTEX

|come secrions |

ELLIPSES | HNPERBOLAS , AND
PARA Bo LAS ARE CoOwc SECTIoNS
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Y Homework (0TS)

I

GRAPH EACH OF THE FoLLOWING AS

A SEXUENCE oF REFLECT/ONS, TRANS-
LATIONS, STRETCH fCOoMPRESS ~ yame
THE HO/QIZONTAL, AND VERTICAL
ASYMPTOTES . A/Ame THE x AND Y - (VTERCEPTS

. Y= X b. Sx)= _6%-!7
?C—h.? | QLAY

A, TELL WHETHER THESE FUNCT/OMS ARE

EVEN OR 00D , WHETHER THEIR GRAPHS
ARE svmmer&ac_ ABOUT g;-mus OR ORL6IN

a. 363==Tx% 2 b, Spg=3xTaxt
. Sx)==axx® 4. Se)=7

3. TELL WHETHER THESE GRAPHS ARE

5\imw\e1’£’&c HBOMT X- AXzs) Ld Ax/s 0/04(%,N
a. y=3x3x . —y?= xlyl-y
C. %I‘K«gﬂc‘f A. g=-ﬁg
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H. USE GRAPHING WEAPONS To HeLp
GRAPH

Q. 3X2+L{\Ql:l b L{Xl-clta_l:Bé

5 PUT ImvTO STANDARD FORM For
AN ELLIPSE | SKETCH , LABEL
VERTICES , MATOR AKIS | minop AKLS

& _—36?6_5321{%__@2: !
T f

b 16X} +q%3\+éﬁf)c +§‘¥H t[lzo
¢ A+ 3¢T-8x-304+67 =0
b. PUT INTO STAVDARD Form Foe A
HYPERBOLA | SKETCH  LABEL VERTICeSs
a. (=22 (y+3)°

L6

b. léxl—q%l%"(x - SL/g ~6] =z

= |

C. 9\(4_;\— LZ'K:L""' ‘1‘3—&%(—35:@
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[CRAPTER 13]

FUNCTIoN) OPERATIONS
. +,=, X, = O0F Fune Tions

G*‘%\C’X\ = ‘s:(x)-fﬁ[x) |
(5-9)(x) = Fed —q(x) DEF
G}%Xx\ = ?Odg(x)

NOTE: EOR RIGHT HAND sSIDE OF THE
EQUATION ToO MAKE SENSE f)ggé@gm@’{)

AND Z £ Adom 47) (.T E. %6d0m@)(\&om(@>

&om(g‘tj\ CQOW\@‘ 3) o()omG‘ \)
= dom &) N dom(q) (o Ef‘)

I
(—“\(X\ - ?]C?g NOTE: FoR RIGHT HAND

SIDE To MAKE SENSE '}Cic@m(’?) AND

Ao () AND
(Dsii 3) " ?&) #0

dom 6\-— SX /xz&om &) AND xz&om(g) AND 9 ¢0}
= ?7( / xza”omm ﬂdom(g) AND ﬁ(x)#:o}
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B. EXAMPLE FfoR FUNCTIONS DEFINED
BY THE LI1sSTING METHON _ L eT £ AND 9 Be-

S= 5(1,5)/(2,4))63,7)’% g= {Cz,%)j(z’,o),(‘i;‘i)}
Boml§)= 11333 dom (q)=73,3,43
,(&OM (%1‘3\ :&UW\G‘j\: Jom §) ﬂ&om(jj
= 3,3¢ |

5= fl ), (3,200] = § G (5]
§oq= $(3,6-9), (3,7-0)f = (272),(3,7)}

§a = { (3,09), (3,7:0)F = @), (5,00}
Bom (£) = {x [ % dom®ndomigy mup qey4o}

=jat
=141 1(2%)]

NEXT WE Look AT Stq -?3,5—

J

WHEN DEFINED BY FormulLhs FoR.

‘F(x) AnD y@j



I3-20Y

C. EXAMPLES OF §#q ‘}3’5%- FoR FumcTions
DEFINED BY FORMULAS

E%
LET $x)= (7(—;) * 8@5" X3

O Fun dom) %-2 > 5 >
Aom &) = [R, =) e
Som Cﬂ\: 3 X /7(4—‘9\}: (=9, )U(D\JOOJ
Ao (S}igw - dloyv\@%\ = dom (QBH&UM@J
=C2,0) N fxfx#27= (2,00)

C%ig\@é\: ‘?(x) f&(x) = (X—Zlf/li 2%%\

. h
(F9)x)= Sed g0 = (x- 901@;_3),:(%-@) (x3)
3

NOTE . To Look AT THE SIMPL\FIED
FoRMuLA For 4(,@309 You M6 HT
THINK Cgm(fa‘): [2,00) , BUT NOT
WE Have PREVIOUSLN Founp IT TO B&

e

(Q)ODJ ., MORALS FIND THE DomAIn Fope

%—tg} ?g ) x BEFORE You FimwD THE
For J
MU LA




13-265 ' |
FIND ofom X - %x’Xz&ow@n&vmg) AL #OZ
d T

%e dorm&) N dom (4) AwND g *0
- ~ 4
¥e(a,00) AMD  x £3
_ g \3,( > /
g —
Jom(§) = (2,3) U (3,0) |
% 3/q 3/2
(5:_\ )= S0 _ (3) _ (R 2 (x3)
3 1 @3) x-3
*3)

D\ = -2
( 6)x\ @;—?

D. Compos rion OF FUNCTIONS
L NoTATlod Soq 15 READ " F
CoOMPoS |Tion

oy EEF(/\/ [ TION (S}ojyx\ :-C(i(x))
(DEEY3. Ao (?og} = {7{ / X&ﬁom@) ANMD 3&36&0%&

[}
“of NoT
\\T‘més AN
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4. FoR Sx)= T +2X=7 AnD 6= 2x- 1

Gag\(x\ Q(%@) $(ax-1) = }waw
ZxT +a (x| )-7

(%03\@ =$S(qw)= Y09 +2 %a)z_ 7}*)»} a
= Yax-1 + 9\(;2%-')1—7

FinD &amgoj\z E’)C) ’)CE(Q&M(@ AND ﬂg)i&omeﬂ
Bom@) = (=0%0)  dom&)=Tx|x203
X< &vag) AND gcx EdUW\@) i |

x € (Fo0y2) AND - Qx—| = D l
x¢(—e0,00) AND 2xZ | /

X (5 REAL AND X 2 %

Tt Y WIS S AU UUPERN S

| &UN\@ 03\: [J«;Too)
(3:909= 4(5q)= 5(ox ) =

(1% +233-7) =1 = 27 +4 914 |
= AT=% x> -15
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5. DRILL ON COMPDS ITION FoRMULAS

(he %\C)Q: W( g&))
(@o N ) = 9 ( hed)
(WeS)) = w(fw)
(Sou)(7) = §(wm)
(hew)@)= h(w)

6. PICTURE OF (Sgoj\@) = —}(3&))
X .
N
A

1C

Y
[j)s;)r




| 3~R6% .
T OR\WLL ov EVALUATING

AaN = ays =43+ W(K) = 3+
(vV\ow\Oc\:%Zw@c)\ = R(3x42) =
2Y3x+2 - #(31+2)% + 21

. 3

(o)) = A (wed) =Awed -Fwal|
_ a{3xa -%{37&&)3-1—1} |
é?\ o (»% (I \‘: LY 30+ — %(3(:%&33‘*2'

= ars —4(53)+l =ars —4(x)R|

. = QY5 -500+Al= QY5 — 777

@\ o) (1) = Alwa)) = h(aen+) = A

=275 —Y(5°)+a] =275 - 477

. WRITING A FuncT/WN AS A
ComPOSIT |IoN OF TwWo FuncTrons

. LET H(x)=7%3 . FinD %,% SucH THAT
He)=(5o 3\&) , LET $0d== 3053763.

(5o9Ve) =5 (qe) = S(%3) =T33 - lix)
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b. LET Hpz 5(k-3) + (7-3) +Q . FIND

-?,% SucH THAT H@c\:@og\(xj
LET &)= S5x% g%+ (x)= X-3
(5090 =S(90) = § -5y —
5 (x-3)"¢ (%-3) l/3+& = H&) )

C. LET Hs ~4(7-3)"42(%-3) —y+0.
FIND S\ Suet THAT H(x):@o@(%)
Ho) = —4 (2-3)% 2(x-3) %T—-(‘?t'w-:fzf‘; - .
LET S)= 454385 7-1 )= -3

6‘03\@)5{\:(%@6\3) =Q(x-3) =

~H3) v abe3)"- (x3) -] =

—4(x-3)*+3/( 7(-3\)'/5-—- x+.T Hix/

Q. ComPosIToN OF FuNCTIoN)S DEFINED BY
THE LISTING METHOD

S= 3 Q), @), (%ﬁé)% q* $6,0)(®,3) (4)10)§

%C’%z {(SJ "3)(?&%3? I\/OTENC(‘;'oJ\(E\ -
S(a@)= S (D=6, S0 (5¢)¢ S):o%
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E. HOMEWORK (o075)

l. LET §= {29, Cs,:))(a,s)g =§C3)“"))(7)O)3
BY TRE LIsTING METHOD} N%me §i‘<§)§g)
AN = |
S » =% he=-L
. LET Sa\=T4-% %@63-(‘2(_76)?3 é<)~2x3
0. FIND FoRmuLAS For 61—3\&))@3\0{)/@\0{)

b. FIND Domans ror (g :3\(x),Gc§CX) , (%\(x)

¢ FIND Formuids For (GTh\x), (gh)(x) () ex)

d. FIND Domaws Fop (W), @Q@‘B,é@@d
3. LET Se)= 19-3% g =dxt] K - Ta-=%

o. FIND FORmMuULAs For G}o@@))(goh\&)
6. Find Domwinsg FOR -S}ag AND %Ol'\

-~ C. FivD A FORMULA fop _(ao%‘)(xj

4. FIND FUMCTIONS -&,% SucH THAT
Hed = (Se9) o
a. Hx) = 37« N
b. Ho) = (an-3)+ #(an-3) =TT
s
© Hey = H3FTx + S(2+TR) 7+ 4
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F. TNVERSE FUNCTIDNS
|. NOTATION : -S"' 1S Read "§ IMVepse "

2. $7= §(ux) | (xyq)e§ Y @eR)
3.IF §=71,9),(3,6) §, THEN
Sl §GN, (6]
o. S()= 3 $-l3)= |
b. S(D =6 e =2
. $(§6))=5() =3
& -1 sV = S V(3)=
H. IN GENERAL

| (
/gcx\ 4 meaws 7 Qj\ Ko

9(%7833 =Y 55'(?(&)) x%%{ _

IF RLL VALUES DEF(NéD WE CAN Shy -
IF h()= 3, K3 =, (23)eh
IF W'(N=s5, h(s)=7,6 ek
hW'@)=¢ | h“(h(e‘w)):
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5. TAKING THE |NVERSE oF A FoanceTiorn

REVERSES THE ASSOCIATION

5230, 8 §=§ (3,0, (6:28

L —>
[ 3
o
g1 —

G. IT IS NOT NECESSARILY TRUE THAT
1
$="1s A FuncTion

S={(vs), @l  §=167),059)

S-''1s NMOT A FunceTion
(Pef£.)
. ONE-TO0 ~onveE FouncTions( [-] FU/uchoMSJ

GWEN & s A FunvcTion. S s
ONE-TO-ONE  |F Anp oNLY 1F Mo Twe

ORDERED PRIRS OF § HAVE THE SAME
SECOND TERMS

S=503),(,6)8% - |
$=§(us), (3518 NoT |-
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2. FoR one-To-owe FUNCTI0ONS _F $-!
/15 A FUNCTION

TERMINOLOGY THAT MEANS THE SAME

S 1s -
S 1S INVERTIBRLE
St is A FuncTion

9. How To Look AT THE GRAPH of
A FuNCcTioN AND TeLL IF T (s [-)] -

S 1S A [-| FoneTion [F Ano onny (F

NO HOR(ZonTAL Linve INTERSECTS THe
GRAPH OoF § Twicee
a. A Sz x %

2,9 (2,4)  NoT -1 . & HoRiZonTAL
' LINE INTERSECTS THe
>k GRAPH TwWice . S ORDERED

PARS LIITH THe same QM Teepm

Y
. 1 Seyzawtl -1,
. No HoRizowTAL Line
/ﬂ > x ;’ ru f:é fCTs THE &RtrH
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(0. THE NEED Foe A Formurh For -1
TeN= Aa+ 15 =
S(D=A@H=5 so STE)=A
Sz 3Btz 7 se §7G)=3
BUT WHAT (5 -9-%5)? HARD To F(w.s

[l. FINDING A FoRmura Foe S~ 1y
TEQN\_S OF

Gwen  § )z Qu+ |

[SET Y = 56
Y= Axt]

[%OL\/G FoR ')47
kg—l‘:Q\‘K
gl = »

,‘ =N
—7E 5 _
% /DZB:E——I".%.:B‘L:B/
- 2 22 va
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(2. ONCE A FoRMULA 15 Founp For §'
(s FoUND I~ TEAMS OF , fou can

PUT IT (v TERMS oF QTHE,Q VARIABLES

STy = %-—‘ ) T lw) -ti—lgcﬂ:%

l 3. VER\F¢ATwoN oF EARLIER FORMULAS
" Six)= Axt| g~ ex) = Xt

;L
%(r”")) S(% )= ace! V142

%
‘?(?O()B ‘?'(;)K-H) o??C-H-I_,_z__x %

4. Ler k)= xPlxrl]  ye3
S s 11 .

FIND A FoRMmunp For §- ’(x)

[SET’ y = -F(xjj

y= X -—éx+7 74—//
y= (x-3)"+2
y=2a= (76-3)1
Yy-a = V&-3)*
Y2 = [%-3]




Ygma= [x3le-(rs) —F—
™
Ty-a = -%*3
x= =7g"2 43
[ s 5 |
§(q)= -Ty-a 3

THE PROBLEM ASKED To Fiub ? (x)
§- @d- —“Yx-a t3

I5. THE GRAPHS OF § AVD $7! Age
MIRROR REFLECTIONS ABouT 3: X
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G. HoMEWoORK (01s)

. SUPPOSE S /s A -/ FonvcTron
a. §(DV=h | ST()y=_ ((_)eS

b, ‘?’1(5):3) %(3)5-—— )L)—)Z%‘) (—) -’Bi‘%—’

o ST s = 4 s(s'w)=

A. WHICH OF THE FoLLowiwe (S [-| (T.€ iNveRTIBLE)
FoR 2omE VYou MAY HAve To SKET¢H A GRAPH,
a. $=§C0.3),(30),(53)F b, h=§(5.4), (#,6) }

& SO= x2-bx 4. 560 = -dxF4rts
e. SOQ: v %x+5 x<-Y4 5. S‘Cx\:{’ﬁl
q. o= alx-?|+| h. -§0<\=2]x-3]+l x>3

3. EACH OF THE Fortowineg ts l-1. Firvo
FORMuLAs For §=ln)

6. S&) = 3xt8 b. &)= "szf

c. Seyz W+HoK+3 x<4-6
d. Sz = Ax 44y 45 x>

‘. FoR ERCH OF Tae FoLLOWING THAT 1§ |- |
SKETCH THE GRAPH oF S-! oy SAME AXi$ SYSTEM

o e

Ly

P \_/j’/)//s




TEESE

[CHAPTER 1Y ]
EXPOVENTIAL. AND LOGARITHM FUNCTIDMS

A & =~ 3a.71838... IRRATIonvAL

R. FORM OF AN EXPONENTIL FuncTiopn
X
Sz G CIDEFf)
C. EXAMPLES OF EX PONenTIAL FUNCTIONS

X
360\ = 2" Cenrz (3 Sea= e~

FOR Q =

wS\)\O\?e

{
» o —

NoTE : Aom (S) = (~ 20,00)
Y"am(‘ﬂ: (0)00)
S)=1 S s 41-1

§ e A =




X
NOTE: IF %Uc\:;?x) g(ﬂ)sél’?-f— ';lk:%>:§'(xj

GRAPHS OF  q(0)=3% 4ap 9¢7) = S =(k)"
RRE REFLECTION OF EACH OTHER ABouT
THe ‘j—szs .

F. SEVERAL EXPONENTIAL FumncTioN GRAPHS
ON THE SAME AXIS SYSTeEM
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~ x-3
F. SKETCH THE GRAPH oF (=2 +4  AS
A SEQUENCE oF TRANSLRATIONS, REFLEC‘TIQUS

AND STRETCH/COMPRESS o SHOW THE FATe OF
(0,1) AS IT moves TH{eou@H THe PRoCESS

. T [y

- RIGHT 3
o)) 3 3 1 7 (3,1)
- 2y T 3 x
Y=0 RHori1ZonT4
AsimpeTeTe
x3 9
A vy
(35) upry

. s W o . eym

'-é =4 (S A HokizonTA (. ASYMPTOTE

l -2 ¥

NOTE T IN THE FIRST Two STAGES %:O
THE x-AXIS, WAS A Hor|zpuTaL

ASYMPTOTE  WHEN THE GRpPH WAS
TRANSLATED wP # So wWAs THE

HORI‘EONTAL ASYMPATOTE. IT MovEp
FRom ‘3:'0 To a:ﬁl
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G, SKETCH THE GRAPH 0{: — L AS

A SEQUENCE OF TRAVSLATI NS)REFLGQT,DMS
AND STRETCH /compRESS , SHOW THE FATe of

(0,1) AS T moves THROUGH THE PROCESS
X+3

(3:676 L\é FT 3
(e ‘) & 31') r
\i“o HoRIZONTAL =0 HORIZONTAL
ASYMP TOTE RoYM P T2TE
' - J
—-’X+3 y=¢€ xe2 - A
‘é 3% _
REFLECT | Y= e oy
(3,1) 4° AXAS \ DownN A
oo P R -~ L
=0 HORIZONTRL C3,-—I)
[\wmp‘w‘?’e ’’’’’’’
-2\ "Y'= =2 HORIZONTAL
d “ BSYMPToTE

NOTE ® THE GRAPH OF -9(—-%):6"'“3 IS THE

W

REELECTION ¢F THE CRAPH OF ?“\:611'3
(SEE STAEGES & AND ,;3_}
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H. Homework (0T5)

|, THE VALUE OF € APPROXIMATED
To ONE DECMAL PoinT 1S

A. SKETcH THE GRAPH OF EACH OF
THE FokLOWIING . PloT 5 PoINTS FoR

EACH ONE.
X X
C _3'5'% -2AX
) %" OQ kgj: e,

3. SKETcH THE GRAPH OF EACH OF THE
FoLLow NG AS A SEQUENCE OF
TRANSLATIONS ,REFLECTIONS | AND
STRETCH/ComPRESS . SHow THE DUTCOME OF
(0,1) AS IT MOVES THRoUGH THE PROCESS
NAME THE HORIBomnTAL AsYmpToTe AT
ERCH STAGE, a—x

a ., g_—: ax’-fi / "b,g(x): £

_y
e y=3"%2 d oz
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I, LOGARITHMIC  FUNCTI paus

,Qogov IS READ “ LOG TO THE BAse a “
IT (s THE BRASE a. LOGARITHN FUNCTION

L. DEFINITION ¢ ,Qoga('x) :g | FF a%: X

Qogq(x) 'S READ " Loc To THe BAsE a
OF % = JTusT LIKE S$(x) (5 READ
"L oF k¥ svce '00?:1 15 A FumncTron

TKRD(TIONALL\/) MANY T/MES THE
PARENTHESES ARE LEFT OFF AND
TRHReE NOoTATION 1S ﬂoaq pé

3 EXAMPLES:

a Qoa;i =[a] since - 3@: 9

- = _L
9\033_1— = |- SINCE 3@ 3319
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3. Rog, | =
Sog, 1=[0] sinvce sk

&€ ’ons‘:?: 3
&035=3 swece 5 °=[1a5]

T.NOTE® FoR a»p /OQQI:O
ISche a’=|

[

q. COmmon LOG ~ Lo To BAs€ /D (DEr)

FoR Common LoG, THE SUBSIRIFT
[0 CAN BE LEFT OFF: 103 76:/03 K
X,

'OC‘] x CAN BE RehdD ' THE Commpn

Lo OF x ' ok ! log To THE Base
TEN oF «

. ,Q /

L. oa lo = | Sivce /o =/0O
LL ,Qag /00 =

log 100 =(Z] simee 10800
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" (DEF) o
. NATURAL LOGARI\THM = LOG To BASE @

NOTAT o~ % X ::_/Qoae 3%

&\/\ x 1S READ " TR€ NATUERAL LoOG
OF x " oR ‘ona TO THEe BASE &

OF X'

Lo e =-' SINCE @mf e

‘QM%: QOjCCJE):E SINCE a;ﬂ:._'é

w. TN EVALUATING NATURAL Loes
IT CAN BE HELPFuL 7o VISUALIZE
AN INVISIBLE €& AS THE BASe

M&i ::'/Q//\Ql = A

VISUALLtLZz
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J. LOGARIVTHMIC Form VS EXPONENTIAL
For M

Lo FoR M EXPONENTIAL Foom
/Qogzﬂ:l 32: 9
Q03 00 = 2 /0= 100

L -
VQ/\/\—g—-—I é -l/ﬁ

A=
Ln 2=y ed=x
,@03 AE= X D7z 9z
< : 5?":
b
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K. Homework (0Is)

l. EVALUWATE EACH OF THE FoLLOW NG

Q. JQO&I%: b;.VQO g{-%—)
C~“Q’V‘ﬁ = &. ,QOSWE/I—O—
e . dm | = $. Ao

{
gﬁo—o
A. WHAT IS 7
Q. &DS X="5 b. .«Qog x =O
o i

3
c on [6=2 A. QOS e =3
2 x
e . Jlo?a%-_-x g‘ ,rorj'ﬁl'%:'B
q x
Ja
3. WRITE EACH EXPONENTIAL FORM I[N
LDG FORM :
Y ~-4_
Q. 5 =625 b. & = 70
!
c. 7°=| Jd. e*=He
Y4 (WRITE EACH LOG FORM (N EXPONENTIAL

FoRM .

a.ﬁag”,’?;=-'/'z A.Jogf;«:S



Lo

1-2%8
LOG GRAPHS

| LET 3(7(\:,@0&;7@:«} %(3\33%57(
(1,3388 IFE (3,%)?,{:

> IS AN EXPONENTIAL FUMNCTION .
F 1S |-, § AnND g ARE [NVERSES

OF EACH O0THER , “Lo6& FUNCTIONS
AND EXPONENTIAL FUNCTIONS ARE

INVERSES OF EACH OTHER

A et

Z . GRAPHS oOF 3:;27( AnD %:,@039\7{
( INVERSEs o©F EACH OTHG/».)
- s

4}:&03224

> K

3

et o i

NoTE: A, m (jﬂia;\ = (0,09)
an (VQD{’,\): (=00, 02) &
- ana = m,.\
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M. For asl, Log, GRAPHS HAVE THE

SAME PBASIC SHAPE

z T /-”’/
| L ,...v..-wm--»w--'-g:‘" l
A A - 03 “,'X

6

jpaa?c

HEY

N. GRAFH %:@og(’)&l))‘l‘l RS A SEQUENCE
oF REFLECTIoNS, TRANSLATION S, STRETCH\ COMPRESS
NAME VERTICAL ASYMP ToTE. SHOW THE
FATE o©F (1,0) TRRouGeH ThHe PRoCESS,

Ld:ﬁog X

K== VERTICHL
RSYMMP ToTE




_ 1% -290
(9~ FINDING THE Domainvy OF LoG FumpcTlons

|. Rechtrt Ao (,Qog) = (0,°0J=§7(/x>o}
2. LET h-‘@();_-_,éoggx’:.y) Fivo dom (R)
x*-9 >0
x> 9
Y7223
[¥l>3
*x>3 0R F<-3

donn (h) = (—o2,-3) U (3, 2)

OBSERVATION ¢ [ET ix)= ’goja
qo)= x>,
(%03\06\3 Q(@cx)) = §(x*9) = fgja(x?_?)
= he), so D)= ’47\71(762*‘7) s

R ComPoStTionN oF FUMCTlonS
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P. LOG PROPERTIES )

"[/QOSM/\/ = 20(7/\/\ +foj/\}/

0. EXAMPLES

Q%E%:Qogg—tf%y

QO% [Ox = QUSW‘* v@%x = /+/€03X
,Q/y\3a = v@Y\B "l‘u@v\&
vQDg)&S ’)C‘-{' = oQDt] aS-l- Qoa axtd = ,onls-(. ,005;;(.’. ﬁa\?&%
> TROE oF dog M= Log M +og N
LET«QO(jN\:?( AND /@08/\/:
x d
I07= M Avp jpi=p

M-N= (0% 0% = /07&% EXP. Form
jagloMMFfe:mx‘bg ZQ,OS M +,Q273 N
-Qog MN = «Qog/V\ -f-,é@g N

C. FORMULA TPuE For ALL a2>0

«@ogal\(\f\l = «QOJqN\ + 'QOSQN
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v et sy
T

/Qog(—,\—,-\ ,QOc& M - «Qoa N

A. WRYTE As A SUuMm OR DIFFERENCE OF
L.oGS . |

Q‘i} D (x1) - -@V\%%

= I (xt1) - ~Lny tlnz]
= I (k1) - Iy —Lnz

b. WRITE As A SivGLe Log |
—~ = 2
Yoy 3dog g = Loy

Ina -z +dnz -dnw =
Dna tdnz =(nx+dnw) =
In 22 -Dn (xw) :%%



Qﬁ%MN = /\//Qogl\/\ (‘: |ogm

Q. EXAMPLES ° 7 NoT O"‘é M)M)
fog 107" = «“éoil 0 -x.|=x
Log T = ang X ;%joa X
i“@%@“@?é}fﬁmﬁv)%—@ne
‘-‘(’3"«9/'/\7(27\-/??(@%-#%%) -
S,QoalC’Xﬂ):: lpa&(x.n)s

b.PROOF OF 103 N\”‘-‘-/\//@o%/\/\
LeT ./QOS M =X

0% =M
0= (10)7= W

N
/01\/75: M <« ExXPONENTIAL Form

[03'0'{\“:?\/ X = /\/f@.azg M LO6 FO/QW\
«Qog mY = N »403 M

C. ALSO TRUE Fop OTHER FhAses BESIPERS [D

rlﬂgq N\” = ,\/ QquN\



1Y -294

4 EQO{J 0= x
Qa
o EXAMPLES -
_/on 37(:1( ,@0(7 3 X
a4 o3 Kz-t-l 2
O %= x j@j /0 = K+
b. NoTE: Se): A5 EXPonenTIAL FuneTion
-?‘Og)z,QOgax Lot FUNCLT (oN)

| Qmjaa" = -?'l(?on}) =i ¢

5[ Jogax [ I T
7" x S
a. EXAmpresg -
lo LA (x&i)
g Brs X e =" %%

,Q,D%S';c: . 3 /073 (9\)<+3) = Ax+3

b NOTE: £6c)= 0™ EXPovenTiAL FumeTion
‘%"&3‘-‘- lOac\X LOG FumeTion
a¥3a*= £(5 ) = x

C. NoTE (IF You canw): S wvceE
lochx;v@ocja’k ) a'«b‘gq’(;_; “x

LoG FORM  EXPONENTIAL FORM
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b. BASE CHANGE Formu L A

Tog, I

ﬁogaN\ =

Qog . a

“Qagzx
«Qoga\"l

Qo)z x &&5 _ ﬁ%ax = dpg x
3 Qﬁﬂs r ﬂﬁq 7

3 '&ﬁw
_ Qog. *
- Lt () I Sy

b. MOST CALCURATORS opLy HAVE
A 0R Lo FuuchNs So [F ASKEA

To FN‘/D on FIND _,0\/\3 (PhRT QJ

C .SPECIAL chse PRoof: LET ,Qoq X = 9
"{% x = 1033,7% .,003 x
3103 = 103 X - (1037@2031 :f%f

L«@og,]x- Aog, X J

-t

Q. EXAMPLES 903 X =
7
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&. USE LOG FPROPEARTIES To wr)TE AS
5uM/DlFFERC~Ncc OF TeRAMS LIKE aﬁogh;;f
(wHere b £ 4™ nai)

| Qmig—g- = QMW - dnetz
= o (29)% (Ine™s fnz) =
I 1y ~ (Rbre +fnz) =
%@/ﬂ”‘*%‘g\——iﬁv\e - =
4 fnx +—£-:1M3 -dne —tn 2
R. WRITE AS A swere Lo
Qﬂog K> — S'log(?czw) + Jifojé&/) —
Q036<3)L~ '&73 (x%1)°+ /eo‘j(x‘&/)v"' =
roj ?(é-/-la(? (o)) _Qo(j %) =
flog *£¢ ) *4’3(%21‘/)5:
log xé(x)" g X xPl

éXi?l' )5 (x2+))®

apm——
L Y
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Sj JUGULAR PrROBLEM H (I ¢ UNKNOWIO]

N EXPONENT - 3% X
Ll XPONENT = SoLve 7" = 7]

‘TAKG A LOGARITHM OF BoTH SwES

O 277 = I 7R

SoLVE FoR
(3%-DIML = % An"]

3x A= ad = « In7
Bxdnd = KT = on

%(3@\/\1 ) = b A
v (=) = g
?C(«QNNQBV\”) %Q\'\ﬁ.z) = DA

— In RN
X ._m QoL. SET = }%W%}

Do NOT WRITE THIS AS B/\/\J\" @v\ %/7
THERE (S A DIFFERENCE BETLIEEN
I & o 2 )

_ AND -
@n§/7 gy’/‘

CONTIMUED
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[T Does MOT MATTER WHICH BAse (S

USED ON THE LOGARITHM To SollE€ TH/S

FRoBeeEM | To TLLUSTRATE WE (ill REWIRK

T wWiTH THE BASE /0 LOEARITHM.

0,13‘)(-{: 7 X

 TAKE A LOGARITHmMm OF FoTH S10ES
‘) , 2w -1 X

SoLVE FOR x
| (37@1)@03(1“-‘ «ﬁog 7 |
3K-Q0<JSL_—_-=Q0¢J ny :xﬁ%ﬁ/
3’&«@089\—-%[0372 -&39\
X(31039\—£oﬂ7):£03 2
2( g 33~ dog7) = Log 2
v Jog 8 - Log7) = Log X
y(,&g%):ﬁog b}
j(/:':,g,oﬂ_-?—\-—-’ SoL.SeT.—_gi%z‘%g;%'

7y 7
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T, Homework (0IS)

|. QKETCH THE GRAAH OF %:ﬁoge)x
PLOT THe PowTs WHERE x= kg | 3 9

2, SKETCH THE GRAPHs OF EACH OF THE
FOLLOWING AS A SEQUENCE OF REFLECTIONS
TRANSLATIONS | STRETCH\COMPRESS ., A/AME

THE VERTICAL ASYMPTOTES . SHOUJ THE
FATE OF (1,0) THRoueH THE PROUCESS

a . Léf@m(%t?))ﬂl
y :(Qﬁﬁa(x-—rD-rB
C. Yy = —{ "3%8 ("1'7()

3 E/ND THE DOMAIN OF EAcH OF THE
FolLlowIvG,

@ Sodz Il b Sey=In(Bx5)

1, LET h@c) :,Q,W(fsx""——l) . FIND FuwncTions
$.q suen THAT o) = (Sog)(x)

5. SUPPose You HAVE A CALCURATOR |H4>rr

BAS ONLY THE FouneTions L D A

WHKNT would NYou EVALUATE To EVALq§T<
ERCH OF THE FolLLow (neg?

a. 'QO§5 b. QOS 3.2



14« 300
&. Use Loo PROPER T cs To WRITE AS
Sum/anFem-:Nc,e OF TERMS | |ke

a og b
(wHerRe b £¢y"™ n3y)
2
Q. &035%%9“ b VQOa 37("/_'6(_
€. d JELE b I %

1. weite AS A SINGLE LoG
. a. \QN\?L—&-QV\&

C. $hnx-2tmy+30
A- Shn(x*) =L lnw +3 b - L g y

b ;IL,O/V\)C +"7l.£v\td ~R@ME

8. UNKNOwa IN The EXPovenTs sorve e x
Sx-2 X
a. 3 = Y

b- anﬂ - Slx
-/
C. égx = /0

3x
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[CHAPTER 5]
SNNTRETIC DWIsioN AND PoOLYNOMIAL

FACTORING
PolNNomI AL
SN THRETIC IVISIoN &
A. NT P ~—c
. Fivo A -5x* r 4y = 8 gy SYVTHETIC
— DiwvisioN
r -3
Put C PUT CODEFFICILENTS oOF
Bﬁ;}sg w2 xz X Avb CoNSTANT
DviDWE DO tun/ | N OCRDER
BY ¥A-C -~
3 ! A -5 o -9
r/———-a 6 3 2 |
1y
¥ BRIV A Dowwn This 15 THe
——9\"19 muLTipry 3( 1) ) REMNIVDE R
2 ADD . WHEN DVIBING
R -
FO maTieny  3¢H) v k-3
=t CONTINUE TO
THE END, e
- -3

Ax° +1x +71 +,’343
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A. YN THeTIC DiVision WHERE ONE OF
THE PoWERS OF X 15 msssne (ALSD,
CARREFUL. WITH THE PLus Si;sn b HEAN

DH/ID//\/G> Fivp —‘+’)c3-l-l S5x+4

Xt |
A= ) NoTe: 4z, isee g =
%’C'f) —HKI+ORZHISK+Y

2| -7

._-/é +<Q

4

O

g
¢ ¢ o [
’%%34’!5?(4"7‘_\/4 'z.\ | L 6
. = —IXx%+8x=-| + vy

o S —

3. NOTE : REMAIVDER =

O WHEN K —C
/S A FACTOR i

COvsIDER X 2_ 4 ¢

| X-3
2_’ [ =1 =& THIS meang
3 é =3 14
— A
/ Py LQ. c FACTOR
x5 x-¢

— 2
Smm TR S0 KR4 = (23}
SYNTHETIC DIVISION CAN HELP You FACToR
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SUPPOSE You ForeoT How To FACTOR,

RA>— A7 BUT REMEMBER 2x -3 /35 A
FACTOR. . DIVIDE UsineG SYMNTHETIC

+.

Divisiown, :
Ix227 . 93-27 _ L(3a0) 4o
- -3 -
Rx-3  2A(x-%) xX- % TX_B/Z
3
=1 ) 7 O O ’QJ{ NoTe : R Co-
22 EFFICICEAMT 0OF ]
i 7 2- s NEEDED FoR
O SYNTHET
L7L ? [—- thstoulC
Ix, >= A7
= xS tx+
EP 9 So

¥x*-27= (Ax-3)(# x*-r(,x#])

B. REMAINDER THEOREM - TF Sx) Is
A POLYINOMIAL  THeEN £C) IS THE
REMAINDER (upHEN You DIVIDE BY

K-C .

TLLUSTRATION : BARLIER (e SAW
S6d = Ax>=5a*+ 4% —3

S(a)= A(3%)-5(3)+4(3) -3 = I3




IS'—Bo‘f

Now Divice SE)=AXT5x*4x-8 BY 43

3la -5 4 _g
& +3 2

A2+ 7 [13= S(3)
REASON TH(S woRrkS :

S(x) = - Sy Ry g = (X-3)Ax%4x+7) +13
§$¢3) = (3-3)(a(39+3+7) +13 = O +13 =(3

REMA[NDG/Q

C.You CAN USE syyTHe T/ DIV I StoN
T0 EVALUATE A Fumrc Trion) AT C

JUST GET THE REMA/pER LOHE N
Divibiveg FY x-C

TOR Sec) =a%%-25 %% 13 e 20k €30

FIND S (1.6, Fivp THe REMA|NDER
WHEN DwWib(nve BY X-1(2)

_@Ja =25 [l 14 -3¢ 30

| A4 =1 -1a ’RY -2

2 -1 -] a -a |6
S(N=¢.
THIS IS MuUutH EAs/er THAN
CALCULKTING §( 1) = 52(/35)-;5(/1")
+U023) +14¢ 12%) —2¢ (12) +30 To GET &
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-EACTme THEOREM . Givew FoLNN om 14
SK). x=C 5 A FACTOR oF S
IFF S(c) =o.
[. SuPPosE X-C IS A FACTor OF $(x)
S(x) = (x-c)(some THIG)
£ (D= (c-O)(SOMETHWE) = &

X. SUPRPOSE S (Y=o . BY THE REMAWOER

THEOREM | O 15 THE REMAINDER wWHEN
Dibine BY x-C , %0 X—¢ 1S5 A
FACTOR,

3. Is «x-! A FACTor oF x®- | 7

LET Soc) = X4~ 1 | S¢)= 14— -0
YES x-| s A FAcTor

T IS x+| A FACToR oF X' )2

LET $60= %) =) =ENR=41+D
NO, %=C-0 1S NOT A Eacror oF X% |
THIs |

1S Mmuekw QUICKER THAN Do NG
THE FoLLOow ¢ SYVTHe T, ¢ DLViIsion

""IOOOOCDOOwO
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E. FUNDAMENTAL THEOREM OF ALGEBRA
Bumum LET So)= X5~

= <31 (x4 )
@C’D(% +x+/)(7c+/)(¢< 7(1”)

Na're So FAR TH(S POLYNOMIAL CoOULD

Be BROKEN Down INTO LINEAR AND

QUAD RATIL FACTORS (THAT 15 BECHUSE
ALL POSITIVE DECREE POLNNOMIALS CHN) |

e

P+t = O x.—.——l—_\:\(ﬁ-qd)g) |
1)

x==1EY=3 _ /273
SIMILARILY ForR X% x+|lz0 x= I ‘7‘_5;

x&1= %"3(%‘[Eﬁq>( -] )(’Kﬂ)
(x [/_/“’r])(% [, ”j)

|
|

SO THIS PotYpomiIAL CAN 5’6 5/eal<é:~ Do wa/
INTO A PRODULT OF s/ AR FACToRS
OVER THE ComeEx pumeers — THeS (uiee

- 4

BE TRUE FoR ALL PISITIVE DEGRLREE FPocNNomiIALS |
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F | FUMDAMENTAL THEOREM OF ALGEBRA
(N DISGUISE) T EVERY POLNNOMIAL
oF PosITIVE DEGREE CAN BE BROKEWN

DownN |NTo A PROOUCT o F LINEAR
FACTORS OVER THE ComPLEX NUMBERS

o

pcnnrss

po—

|. THE FurDAMENTAL THEOREM OF RLGEBRA
WAS TUST I1LLUSTRATED FoR S&)= xé|
IT WAS FACTORED COMPLETELY

L. WHEN THE HomeworK AskS You To
[LLUSTRATE THE FUNDA MENTAL THEOREM

OF ALGEBRA For A PROBLEM , IT MEANS
To FACTOR COMPLETELY INTo A PRoOuct
oF LINEAR FACTORS,

3.THE ReAsoN THE (WorDS “PosiTive
DEGREE " RRE v THE THEOREM |5
A 2ERO DEGELECE PaL‘/A/om:ﬁL, LQK&

Sp0)="1, CANNOT Be wriITTEn ps A
PRoODUCT OF LINEAR FACTORS.
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G, Homework (o15)

[. WSE SYNTRETIC DWISIpN TO PERForeM
EACH OF THE FollLOwInNG DIVISIONS  WRITE
YouR ANSWER IN BOTH OF THE FoLLowING
Forms T -+ KR T=8-Q+R

B 8
2
Q. 5x3-Tx% 3y b, #X = 5x% 24+

o Ax-3x3+¢

d. 3Ix-5x2, A
X+

AxX+ |

A. FIND §¢&) For EAcCH
SYNTHETIC DivisioN .

. Sa= A2 M40 b Sa) = X 28k /0
$8)= =% $(H= c=9

C. S = x"—lLtS ><3+ 143><7‘+I45x - 144
SCivy) = C = |44

S&) BELowW USING

3. IS X-2 4 FACTOR ofF B35, ?

4. ILLUSTRATE THE FUNDAMENTAL THEOREM

OF ALGEBRA By FACToR (nG WTo PROOUCTS
OFf LINEAR FACTORS

o, - ) b. xLx=x+ g
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[CuneTER 10|

SOLVING SYSTEMS oOF LINEAR
EQUATIONS

H.ExAmPLE OF A SYSTeEm OF
2 EQUATIONS IN L UNKNOWNS

2%-}-33 =213
3?6—4«3 =-9

13. GRAPHS OF LINEAR EQUATIONS ARE

LINES. GRRAPH FoR & EQUATIOANS CAN
|, INTERSECT [N EXACTLY
ONE POINT . THE LINERR

t,5
SYSTEM 1S /N DEPENDENT &

&, BE PARALLEL
NO SoLuTIiON //
TNCONSISTENT

—

3. BOTH E®UATIONS

. AAVE THE SAme

GRAPH /
DEPENDENT |

INFINLTELY MANY
So0LuTioN S
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C. REDUCTION METHOP FOR sSpivive A LIMNEAR
SYSTEM OF 2 EQUATIONS , & UNKNOWNS

. AV INDEPENDENT SYSTEM
a. 1x+3%:23
3’&—48 =-%

E G\VEN

b

C. —6x "7‘3 = =¢9 MULTIPYY a BY —3
8, éx—gg = -/t MmMuLTirY b BY 2
e

— |74y ==85 ADD ¢ AvD 4. THIS
d REDUCES To A SIMPLE

EQUATION

S,  y="2=5 Dwwe e BY -7

_ SUBSTITUTE 5 FoR
3 Ax+3(5)=23 IN EQUATION @ d

h. &%t (5=23 9
L &x =% h
3. X = 4 L, Dwip€ BY 2

SocuTIioN SET ?(4)5)}

NOTE? You MmuLTIPLY EACH EQUATION
BY A NUMBER S0 THAT WHEN THE

EQUATronS ARE ADBEL A VARIRBLE
CANCELS |
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A. AN I NCONSISTENT SYSTEM

A. 3By + 4y = A
5 . 5{ - }G\VEIU

Ex + 88 =
C. —bx =Ry =-Y MUKTIAY a BY -3
4. p=—5  ADD LWES b ANDc

WE ASSUMED (X Y) WAS A SOLUTION

To THE GIWVEN sYSTEM AND GOT A
CONTRPDIcTION. HENCE, NO SOLUTIOA

INCONSISTENT SoL S€ET= § E

3. A DEPENDENT SYSTem

4. /ox+Hy =¥ gétve/v
b. /5x+45 =/

C. —-30% -/:l%= -Q4% MULTIPYY a BY -3
d- 30« +1ay = QY  MULTIALY b BY Q
e O = O ADD LINES ¢ AVD &

SINCE BoTH SIDES OF THE EQ@UATION

EQuAL O, ONE EQUATION WhS TusT —]
TIMES THE OTHER, HENMCE THE SAME CINE
DEPEV DENT

SoLuTioN SET {(k,@ ) l0x+4a=33
AN INF(u\TE SET
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D. SUBsSTITUTIpn/ METHOD FOR SoLving A

LINEAR SYSTEM OF A EQUATIONS, & UNKNOWNS
[, AN INDEPENDENT SYSTEM

a. AX+34 =233 |
g4 =4
b, 3%-41(1:"8" } GLVEN

C. Q’)(,:QB‘B’\Q } SOLV'E E(_VL{ATJOA/Q

d. x=2a3-3y FOR %
L

€. 3<23f”>_H8 = - SUBSTITUTE

= A3 -3

61-1y - X N

Yy N For
OR: ¢
> v The (JTHER
ho ¢9-99-%y=~/t EQUATION (b)
i L9 — /75 =—14 AMD <oLveE
| For
;} —17y = - g5 ] 8
_fgs

S R
0. ’ax+3(5)=23 SUBSTITUTE y=5
m x4 S =23 IN EXFUATION g
W 2= S | - AND SOLVE FOR
& x::L.'L

SoLuTwon ST  § (4,5) 1
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A. ANV INCONSISTENT SYSTEM (SUBSTITUTION

METHOD )

a. 3x+ L{.%_.:a } CIWVEN

b-é%%g%:—[_

¢ 3x= 2-4

LS e J IN EQUATION a

-y SUBS ITUTE
e 6(2__3__‘4)+8g:—l e
=
a(a-dy)t8y == [ oTher” cquwTion (k)

.
9. ‘7"‘5’8 %5’8 z —|
A Y=z —/ A CONTRADICTION WAS
ARRWED AT AssuminveG (7(,3) twAs A

SoLuTeoNn TO THE Glven SYSTEM .,
HENCE, NO SOLUT(oN

T NCoNsS\STENT

- A DEPENDENT SYSTEM OF EQUATIIVS
ATTEMPTED 7o BE SoLved BY THE
SUBSTITUTIoN METHQH would YIELD
O=0O AS (N THE KEDwceTIIN
METHOD |
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E. Homework COISJ

SoLVE EACH OF THE FoLLowInG BY
(1) REDUCTION METHOD (A) SuBSTITuTION
METHOD.

|, 676"7g=5/
' 5x+ag: 19
A, /276-/'?‘8(://
3% — B’g f-"“ﬁ'
3 5«-—33:9\
—_ %y ::-%"‘ %
Y. &:-—%‘/‘%X
-‘—f')(—/"'fg-’aé
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Y. AN INDEPENDENT SYSTEM OF

3 EQUATIONS 3 UNKNOWNS
(REDUCTION METHOAD)

a. 376-53+‘7‘E—l|

b. 3’)61‘%3 -dz2= U G\VEN

. S?C _9\3—%‘% =~

ELVMINATE X AND REDuCG T 2- e&uAsz\)S
A UNKNOWNS,

d. tx -—/53 +122 =33 mwTiPyY a BY 3
e.-4x -8y +42 =-% MmuLTeey b BY =2

5. E?ZMBQ -r/é-%l-‘::?’ﬂ ADD d AND e

3. 5% +ADYy—/D=z =20 MWTIPLY b BY 5
h. =]y _t.éa -,\-/;\:z = I MmuLlTieyy ¢ BY -3

1
Lgég +Q\—é —3&} 'AD.DS AnD

NOW SOLVE THE SYsTéN\ oOF a- E@MAT:OU‘S

2- UNKNOWNS (§, L) As PREVIDUSLY LEARNGA
(ELIMmINVATE =2 )

3 - —;20?2( — /6% =-2S56 MULTIPLY L BY -9
K =231y = =23 ADD & AND 4
9 ot
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NowW SUBSTITUTE BACK (NTo S OR L

m. A6C1) +Q2=32  SuBSTITuTE y=1 w L
N, Qz=6 ™

°

{000.3 SUBSTITUTE BACK [MToO a,b, OR C

P. A K "‘5(/)""4(3): /I SUBSTITUTE %f—/
AND 2=3 INTo a

1. Ax =54/ =/] p
v Qx = [[-12+5 =Y %
5. (=D T
SoLuTon seT 5 (2,1,%)}
G. THE GRAPH OF A LINEAR EQUATION
IN 3- UNKNOWNS /S A PLANE
%+23+33:é

A E!
3 1©

LQ.!Q_' o

L)
o
Q
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. WHAT CAV HAPPEN To 3- ALANES
. THEIR INTERSECTION can e
EXACTLY ONE PoinT (THE LiveaR
SYSTEM' WE SusST LookEd AT WAS
AN EXAMPLE OF THIS) INDEPENDENT

2. THEIR IMTERSECTIoN CAN BE€
EXACTLY A LINE. DEPENDENT

3. THEIR INTERSECTION CAN Be

EXACTLY A PLANE. pEPEND EnT

SATISFIcs ALe 3 EQUATIONS For

THE PLANES. INCONSISTENT

1. FINDING THe SOLUTION (VHEN 2 PLANES
INTERSECT (v A LINE

a. /7‘34’46[— Yz=1] g Clven
b Z71’\(--35{ +4 7= 25
c. ¥x ’"Lfy = 3¢ ELIMINATE A VARIRBLE

7 APD a AMD b
& Zx-3¢ %Y %Soz_ue For y
e Xx—9 =

J

W
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;. %X“’(gx"cj)‘%E:” SOLVE For 2
q Gy -dx +9 —-4=z=1]| BY SussTiTuTine

_ - 4 =Ax-9
h Ax = © | & /%2/'7'0 AN
L AKX -A = 2 OLIGINAL
o EQUAT/ON (a)
) 2l 3oz
Z faY

SOLUTION 3 (x) Ax-9 ?%3)

X Is A REAL—}
= E(X,g,%)/'x S A ReAL, Lazlx—cl’, D 2= ’%\3 }
PLAN ¢

ELIMIWATE OMNE VRRIABLE

SO0LVE For secon) VARIABLE |n/
NeEW EAUATION

S0LVE FoR ELIMIMATED VAR/ABLE Iy
AN ORIGINAL EQUATIDN

THIS PLAN ()L Mo ALso Be
FOLLOWED (UHEN 2 PLANES

/M TERSECT
I~ A

LINE , (SEE pexT EXAMPLE )
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T . DEPENDENT SYSTEM , 3 EQUATIONS |
3 UNKNOWNS , [MTERSECTION EXACTLY A LINE,

Q. ‘Mc—-g -4z=1] |

b. gy—By—‘f%: 29 GIVEN
C. Ha-3y+¥2 =325 SEimmkTe 2 N B>
d. ._-Lf/x_{g 'f"?l% :;.__/) m&{LTlPL'/ qa BY -|

/ ELIMIVATE 2 IV b, C)

¥ /Q'y—-éy = 5¥ ADD b Avo

9. -1 2% + ég =z =S MmuLTIPLY e BY -3

h. O =0 THuUS ef MULTIPLES OF
EACH oTHer

WE NoW EwisSH CArRRYING OUT THE PLAN

FRom THE PREVIous FPAGE, WE HAyE
ELLmInATED ONE VARIABLE (e,4)
NOW SoLVE FoR SEcovp UVARIABLE [N
EITHER NEW EQUATION (&*F)

L. ‘z‘x—lzzo’ltg e
4. Yx-18 _ ' L
J = = Y4

£ 2(2’)("7)..',1 -9 = ]
el = ?C?g d
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Now) SoLve Fop THE E L. |
. MINATED
VARILRBLE [N AN ORIGINAL EQuATION (a)b,¢)

Q‘ %76'(’27(.’@“9‘2 = /| SOLVE For -z
M. 4x-32Ax +9D -4z =/] |BY suBSTITUTING

N. Ak -2 :-:4% ‘353%’7
AN
_ - Z INTO
& a(?; D ORIGINAL
2. Cx-1) - = | EQuaTioN ()
i 3

SOLUTION Z(x)&x—q) ’%l)/ X IS _A REA(__}

K. DEPENLENT SYSTEM | B EQUATIONS
3 UNKNOWNS , INTERSECTION EXACTLY B PLAVE
Q. Xty+z = | o
b. &x+9\a+22=3\ Clven
C. By+av+3%c3

d. ——;zx—;g, -22= -4 MULTIPLY ¢ BY -2

o  O=0 A b AVD 4
o _,3?(_36 ~-3z2=-3 MULTIPLY q BY -3
| D=0 RO 4 4wp C

ERCR EQUATION 1S A MULTIPLE OF THE OTHER
SoruTion §(x,y,2) | xtgiz=1 ¢
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/INVCON S ISTENT S\ISTEM 3 5@L{AT/0~5
3 UMNKNOWNS . (Z-€. No SaLaT/pN)
a. Y- y —Yz2=/]
b. 4Yx- ch/; =7 GIVEN
c. Yx- 3y + 42 =25
4. g%_%&g = 34 ADD a AND ¢
e. —Syx+4dy =3¢ MULTIPCY 4 By -2
¢ O = KN A CONTRADICTION (Uhs

ARR\WED AT ASSUMING (x,gﬁ)wﬁs #
S0LUTION T&© THE &Gi1ven SYSTEM .
Hence, NU  SoLuTioN

(INCONS/STENT
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M. Home work (0 7S) sorve edcH oF THE
FoLllowive .

L 2%—55%-3-2 = -2
Tx +4-32 = =9

5% +3é1 +4=2 = -5
Q. ALK+ 38—#% =

‘f?(-é&ti'g%: /0
b - 72 = -]
L)"ywzga-l-g\%:?
—i4x+lby -0 = 14

3.

Y 27(-&3 -z =7

%Y*/Oﬁ tdl & = —40
é'x -— Sﬁ _;L.% - _,S_—

36
- Xy +42 =%
g’)l—&/a_”;l% =—3%

5. 4Y+2LJ- 4z =
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bINEAR [UE@W

N EXAMPLES  Ax+34 > 6
L(?(-PG;‘{] <-4
3)(-(-33 - (F = 40

G. How To GRAPW A LINEAR
INE®QUAL TY :;1)(+33>6

|. CRANGE To A LINEAR EQUALITY
AVD GRAPH

ax+33 =6

(W O K
S




[6—32a8

. Plck A PowT NoT ov THE LINE
AND SEE |F |T SATISFIES THE
INERUALCITY,

[F YES, ALL PoiNTS ON THHAT
SIDE OF THE LINE SATISFY THE
IVERUALITY . TF NO, ALL Po(nTS
ON THE OTHER SIDE OF THE Live
SATISFY THE /NERUALITY.

Pick  (o0,1)

S X+ 3% = (0)+30) =3 ?/g FALSE,
DOES NoT SATISFY ;foga SE

SU\JCE > THE 'Linve DOES NOTS}/SF}/

IMNDICATE THE SoLUToN WITH

PERPEN DICULAR LinvES AND A DASHED
LIME To (NDICATE POINTS ON THE LINE
Do NOT SATISEY THE [NEQUALITY,
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. GRrRAPHWG A SoLuTion To A
SYSTEM OF LINEAR IMERUALLITIES
S K+ 3&6 > £
%x—a =g
Kz O

GRAPH EACH IMNEQUALITY
IMNTERSECT THE GRAPHS

[. GRAPH &K—f_ﬁtj A

JusT DoNE
2. GRAPH L{)(-—% <Y
%K—% =

Y
’cj‘f'%
AN

Bl
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Plck  pPowT (o,0)

Ta-y = Yo)-0=0 <§ TRUE,
Does SATISFY ‘fk—g <9
‘h‘




/(- 3A2E
GRAPHS

THIS PoivT oF
Y INTERSECTION Courp BE
Fouvd BY SolLV (v 6

SIMULTAN Eous LY
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Q. Home work

[. GRAPH THe SoLuTion ToO

AR =4 =

. GRAPH THE SolLUT/ION TO

AND Fiaud THE VERTICES For
THE SoLluUTI/ON REG (oM



SE|ECTED
ANS WERS
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ANSWE RS To ABpouUT HALF OF THE

PROBLEMS.
(2,\:)’,() q> “THE SET WHoSE ELEMENTS ARE 3,4, AMD 5™

(2,9, 1,¢c) " THE seT wHose ONLY ELemenT 1S 7T

2,3, (e “ THe SET OF ALL X SUucH THAT U« 15 AN
)
ELEMENT OF N ANMD X S LESS THAN 5

('Q)T-)Q\)OD EO)/);{).:}

(2,3,3,0) $1| xe ) AMD x <5 ¢
(2,4,5) VX (23,6,a) .T142%85
(2,3,7,0) 2225 (3,5,8,4) T,Q,R

(2)3”0,4) FALSE (2,3,10¢c) FALse
(2,3,0,e) 1RuE (29,10, 3) TRU €
(2,5,00, L) Fhrse

(23,00, m) TRUE

(2,w,1) % (3,1,2) Hok= 113 Hnist=

(Q)W)H';Ok) CommmMUTATIVE LAW OF MULTIPLIcATION
(2,W, 45¢) COMMUTATIVE LAW OF MULTIPLICATION

(2,1, 4,&) DISTRIBUTIVE PROFERTY



(2o [7-3aY
W, 4 g) DisTRIGuTIVE PROPERTY

[l)w,ﬁl)b) MULTIPLICATIVE [DENTITY

. |

( )W;5) MULTIPLICATIVE INVERSE OF % /S ?‘/7
(3)3')1,0\) —_ X%ZCJ

(559 320 [ = 220
Pes: pus-e Ne
NEG

[= —wlz/%+(—w)/ = 7o

pPos + pos
Pes

CB) 3, ‘f)'a) / (3) 3, 4 C,)
(3)3—)‘1‘/{) 3 63,3', ‘7‘) \7)

(hey 1) =sx 46 (u1,3) -
(4,05) =122 (4,0 7) |

4,618, L'L (ff,uec) 3920 4t

(4,9, Q)’ %3

(4L, ”) 3 6)’33
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(46 1,c)a 5375 10°
(%@//,J) 3.0xto™  (9,8,24) 3

(4@, 1a) 7 4351777

(9/&)2‘/5)"9\ (‘7‘)@,2)6)9\
(%62,;)3} 2 (4.@,2,4) (6
(% & 2,k) =32 (4@, 3,m) g

<‘+>@>;{)9) UN DEF/ven (‘7‘)@)1) ‘6) /7(/3

(7,&,3,6}) NOT DEFINEL, T UNDEFWEY

(?,Q,B,LDDEF/NG‘D -—-Xﬁ>0 )-’)(>0)C<;/>O

(%@;%0) ii (L/)Q/L%)C),Ug
(%4, %) 25K (4@ %q) 3x-2
2 =T
(%675; 10) Q\ '''''
X‘f/s(d%o (%Q é} 3 %Sk‘dl
(‘f,\/)l)a> 7(;737(13 (‘f/l/;l,<,> A le'
(4, 1e) 38X pya) Sxx
t x gﬁ\
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(s, E)lya) Yes (s,€,1,¢) ND
(5€,/e) YES (5, €5 1y 9) Yes
(5,6,3) X2 (5€,5) 2x

(5 € 6ya) —X*~13x +3 (5E6,0) 63> —1Tx -4
(58 bie)2sx*~4  (5€69) lbx*+56x +49
(5.E b, i) 41X +20x+25 (5,66, Y%* 25
(5€6,™) 25%.3,7_7 (5€,6,6) x=87% +iL
(5€,:6,9) % +2TZ +lb

(5,6, a) bx"+2%3-37x % 434 ~1¥
(51 E) 8)‘*‘&) ('Xa"Q)z = XZ__ gx+/é
(s, E,‘?,a) (Y +3)(‘7l76’3)

(S)H)l)Q\ —5(‘1._3—1_1)

q
(58, 2‘6\}"“—"::1 - %xs‘ ’Sx-'zéxs)(?x")

(5, H_,%C) A% 93 +7x =2 VL TV 4.1
3x*t 2 :
2% 5. 9317 = %XB-ax)(S x") t Tx
(5I'H) 9\)_6) X‘f-flb___: XB. 2K1+H’X—8’ +32
X2 Xt
w416 = (x>- 2xF 4% 3)(42) + 32,
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(5,7,1,a) 5x*(x%-2) CEANY K2 (1441
(55,2y0) (x%6)(x¢3) (533, <) (Rx-3)(%542x)

(5,3,2,¢) (3+‘M‘)(1x3-5xz) (‘5»331)33 <‘°'P>(3w+éﬂ

(sikya) (Re=Dlxt)  (5,0,0) (x+3)(x-3)

(5:L)%) IRREDQCLGLE (5, L, J) IRREDuc L €

(5.1 2) (Ax1)(3%5-1) (5,4,6) (#y*-3)*
(58ha) (4943)(ax+5) (5.8 1) (‘/1'3)1
(56,2,0y>Wx X by%ax) (5,8,2,0) (34£5)2

(5.9 2,e) (i+3)(x"-3x+°r) (5,8,2,3) (x3)(a-3)(x%7)
(5,822 (3 -5 ) (It + 152y +25)

(5,6 2,k) (53 +4)*%

(5.8 &%) (a-b\>= 0>-3a%b +3qb> 1>

(58 8a) (x+2) 3

(5T, |,a) =3 (x+D(x-2)(x %)

(5,T, [ (:) (q(_])(x:aﬂul) (2<+lj()<7:- 2(+l)()§1+l)(x‘f_ x’-—l—l)
(5T Le) (v-D(xrD(x-D)(x=1)

~1 xXtY
(57T, 2,4) —_7&-_-_—3- (S‘.T,Q,C> oy

(5T 2 2) e s
} )) Xl—*X‘f‘/ .
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| (5,2, () ;{7.3'0. 53.77 (5.2,3) (70") 2677513)5
(5 2,%4a) by =5%* (5.2 %¢ ax;ll

10x34> (43 ) (2xei)
(52, 4¢e) X +327c tY 5z, ) ;t;c_z
(x4\)” (%-2)
2 2
Gi&’:g)(vﬂ(xﬂ) (5,2 4,k) 1
G (XY 4=X
(5,Z,4,m) St C%—L‘N— 1) (Y- *)(x-y)
)( (J X ‘d‘t X"Iﬂ“l
(67T,1) & G, T)3) %1

(¢, T,5) tRooF STALT : ASsumE 2= Q+bL (S A COMPLEX
NUmBER (SHow Z-Z /S A REAL NUMBER)

'Z"Z“ (a“'bbw(Q‘t‘bu) — oe.
RECALL a AND b ARE ReAL

(6T6,a) £ +()i (6T.60) F+(F)i
(¢, T,6e) 5468 (¢T¢F) 11+5)
(6, T,1a) -1+3~. (6T, 5e) 2 +390

(60’1)716) A+ 274
Ceinha) 22 + 27 (6, 1) —a+%2



|71 =339
(¢, lne')(TF "ﬂ—\) + (_E—E) L
5 5

(6,6 hq) TTHmE (m” —3f'i>k-

LD [0

(6,L,2,b) -a5-375 +5(30 +3/€

(é,L.J3> SygsTITuTE THoSE pumpers TFor X, MuLTIrky
ouT  ANp 5€€ IF EACH EQuUALS O,

(7,5;(,5{) IDENTF\'\/ (‘7'_61"(:) CONDIT/DNA[_

(7) E,i)b> TF REALS ONL‘/) YES EQUIVALENT
iF comerex, t2,YA0 SATISFY yore BuTMT X2y

(7€3a) 1%t (7E3c) 14
(7,63,¢) E%?; (LE3,9) {%}
(1:8,35L) § } |

(7.6 ,1) 1 %i (1,6,3)f+re, -75 |

(7, 6,65) NO SoLuTionN /(_7,6,7) SQE
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(KD X* 13362 (240)*

(1K, 3a) §+5-51 (7%, BJF) 2-1)5%
(T ke T-L420  -L-247
(&%0) T4 ¢) (Tkb) § 45}
(7K\4e) -5 35

(7k,809) 1-5,37 (2k,5,) T4 -0 7
(1k5,¢) §-I -323«"5' ~1+2i75 ]

) 3
(71 K¢, a) 1(x- E;?-r;zL])(x—E;Z-QLD

(7,K,é,c) &(1_[3—32-7"7:})(;(- }:31-3;7_7- )

7 5
('T,M)l,q) bz-‘z‘ac::él{ > o 2 REAL SoLuuTrons
(7)"\;‘)6) b*-Yac = /¢ >0 2 KREACL SocuTions

c L
(7,/\/\,!,3) 51_ Yac=0=0 [ REAC SoL. MuULTiPLiciTy 3

(7,m3) 4 (- L—L’ +:am”fj><x_ E—t~ jﬁ?‘])
3
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(781, a) 1-2,%2,75 ¢ f1,¢) §—3L,+3L)%}

(761,) 175,25 §
(7,P,3,a) $81 (7,A3.C) 713
(7162)53 No SotuTrmnN %

(8,1) 1,28 (7,5,3) 16%,+1%
(7,3,5) {+3)—3)+‘i,-—‘f:§ ("7,5}7) -73//(,
(7,5,9) §+tars, -arz
(1,51 (*4e) = &
+(x%e) = x'
xT= x%4¢ OR x‘/: -(X'L*é)
x-x*-¢=0 IR xt=z =Xt

SoLuTloN SET f:*.‘r.'a'}
(7,3,(3) Foe #1| iiﬁ) i,l_,ﬁ) t—/"z":-‘ﬁ% j

(F,m, 1) 70 FeEET @,M,z&) (B)-
r =
@)Q, l)-’-}Hou&s (g,@@) 250 miLes

(3.6,5) _/__?S_._ZMP.H. (2,9,7) x= /00(75/; —1)
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(9.€,1,a) [-2,3] (7)5/ [/Q) (..—ooj——lo)
CQ)E,Q,a) 526/*70443} éﬁ,glz,c) 374/1(2—9}
(962e) Txl 2¢x23] ,

(9,5,3,4) (—-oo) /:’ E 3

~Z
(163,40 (%,e0) AR c
7/?
9 E3 — ’3 B
(7:€3,¢) (==, %) 4&__3%
9,€,3, lo3 )
( 3)[ > 103E
=7
'T
(9, &3, ) (ZOJS:( _“<
(7 E, 3, k) ("‘ "'l?.\u<3 -t-oo) ("'a"’——é-a
(4., 'q> A . (3,5]
3 5
(W he) _f ] [o,3]
2 3
(T,2,6) (e0,-5)U(5100) ——4— €
(?11/2,6) C-B; 3) é } .
> E
(Q;I/D\!e\) (—SJ_O C } ___
|
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(Q,I,z,ﬁ) C""/4) C \}
=1 6
Lamzi) oo 2 Tul8 =) —<—TFF

20 33y,
(DT 28 (o0, 2)U(2, 1) =
(7)K,l)b) E“%)_g) C%K;Iw‘) E‘Z)S/z)u 53106]
KQ) K, 7/) 3 /)U(3J°a) 5 ! 3’
-3

£l

Clo,¥,1) (+2,-3) (10,F 3) NO
(10,%)5y0) +7 (10,F1,6) 137
((0,F,8) HWTz: USE PYTHAGOREAN THEOREM
(o4, 1a) -2 (zo,H,m) o
(101H,2,0) ;llg, (loih,4) %%
(19,3, 1) xey= (10,3,3) Axty =y

(10,15,5) 31—4{»8_-_—_/5 ([0;3,7) S'X‘l‘lcd: 21/_2—
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'(ll):r){,q) (x—&f}(g—s)?—: 6
(i T, 1, ¢) (?C*['&z.])-zﬁ(%_[:“lg])p:—_ (%)
(I Rya) (x-s)%(y-E31)% = al/

PN

CENTER (5,-3) t—t—t—t—1 7
RADIus  4Q ‘f
| d
(”) I) ) C) C’XT [—3])7—*(3- E""‘])l = O POWT CRAPH
]
(”)I} 2) 6) (,3:,_;)"$ x
©Y
= L1\% 2_ 2
(-E&1)+(4- %)= (£)
| 2 J
CENTER 6‘?;%)’7 —
RADIus L .
3 — % - 7 %
-1 l
(11:3:1) vertex Co,0)5 -
QxS of S¢1mw\ A=0 G 3,12) (3,12)
SL&MW@‘\;‘L a\r')(kahs
(31, (- 312) Coro)
Y = %(7(—0)7’-&0 <St. Sorm
(“)5-/3) vevrtex (1,3) Ch3)
QXS ofy Symwa Xz |
La = - 1(1‘!)21’3 3*. ;arw\ (2 \J
Co,1) P _.'

(o, 1) \ (2\ l) SthM. qu+r\e,r;s

T
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{1, S.5) vertex (2,1 axis, o Sym X=2 }

st form y = —3(x-24| N
s‘amw\. Pa»‘fmzu _ (_o,-t\)J(‘l',-n) COr“) C'-l,-”) \
Cl\\S,q) \/Er“t'e)g (-_-l,3) AXLS. aﬁs.r“_ \31.3
5*. QOI\M %': 9\(\‘1 _3)1‘_ I ' Ct"l,é)

SYywmm , Par‘('vuM (1710),(17,6)

(—,3)

] X
- | | G'?,D

GZ)H)I)Q) YES &om@\: 52,3,5} nen®) = Uigﬁz
([2)‘\'\) \-pC, ) I\_JO @Z)'H ,;’,,b) g?
(/Z')HIQ:CQ_) 37\.27“ bxh+ th-—ZK-QJ\##

(r2,t,3,b) | CIZ)H,3,&) j[‘;Q(l - _
| 42t 3

(/2,H,3) e) -2 —
Yax+3 Y x+2ht3 (Yaae + T axtan+3 )

(IzaH, "f,a) YES x INDEPEMpEnT Y DEPErOENT

(ll)H,‘-t,c:) MO (12K, e)ves  woeP. Yy Der

(12, 4,5 &) vo (12,4,5, c,) ANO

(12)H,5,¢) ves
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C‘Q\»m)l.a) Selx+a’ C/%M,l,c) [_—'g'oo>
((‘bN\, I,e) E?c/ X E o x#:—ll}
(ta,m, [) 3) i;{/ Z#——(‘f')'?— AND ?C"zé—g—-@-}

=

(r2,m)1, ‘U> ("‘"0)"3)
(tz,m,3, a) DomAIN = (-00,00)  RANGE= [1,00)
( (2, M, 3\,0) DomAaN = (mRe¢) RANGE= E’;‘*’)
(12,™M.3, b) Poman = (- oo, ) /|

RANGE = [Z2,20) \\J l_

@,"2)
M, 4 <o

Commtb) (=dd (amu) 7y g+ %1
(L2, M4, §) _(0)7',—]

(12,6, 2) 3'% ;j &OMG\: (o0 ,00)
o o & ) = 11U (2,02

i
—>
i
, & C]é'ehs)
Gz )ng,‘b &om@\: (‘3) w>
| . o §) = 6,670 (4]
— L (5, 0)
(2)"9
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O25T 1)y =yl y = 3]%| = -3/ |
J %AR,@«/ éened K-#KIS
AK \/ |
| /N
e gzl

(22) s
‘ /N 1\

IGSIR)) y = -2 (x—%)ﬂ 4

=%xZ = Qx* _ - x2 32
’ e LA 4ma0ed)
| REFLECT - AXS RIGHT 3¢

|/ NV | G4

y=-2(x-3)% 57 %, %)
up ¥ O\
—_—T 7
(1 = R _ (O7%\N-uTee. (16) X-twTER
)YJ l)q) 3 et [
- L _ 2 2 _ _
E I 4= % Y =z 3’{2 | 2.3
L Nm{‘: et s Down | \ERT.ASYM,
| INR | z- |
S Y
Y ; —NET Hor. AsYm
|
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([9\,\;,2,@ ODD |, SYMMETRIC ABouT OR LG 1/, NOT EVEN
NOT SNMMETRIC ABOYT Y - Ax(S

(12)Y) 2, a) NEITHER EVEN NOR 00D . NOT SYMMETRIC
preouT g\‘"ﬂ’XlS . NOT SYmMmMETRIC ABOUT SR IG(IN

(/Z,Y) '5,6{) OR\ G N Cl2)\f,3) C,) K-AY 14, ‘({“AXG
C2,)Y, 4, a) ’K, -(-,‘ZL”/ i) (}'0)"—3')

(13N, é.c) cg_) Lxml N
(13,€, 1) %‘“‘1’5(”) (7,2 ¢ Sy - $(3,29(7,0) &
(13, €, 2,0 )13y &)= TH G@ &)= “4-%

(‘f—x)'/j
- G N
(/37 E;chy (Qom <3¢W:Jom (g.}\\)s ceorv\ (—F"):gxlx#ofwo X:HB
(13,€,3,a) (SeW\ )=  4-3 5%
(13,E:3,8) dom §eh) = [——'ci—) 2]
(13) E)L)’) ID) ?(_X\: %34—1‘/1(2—77 ?ij;' ’27(_.3
615)@’) 4 C{) %_l("{;\‘:? (gl JZ-L i‘? <l3, GJI) Q3 jo}

(13, G &, a) poT |- <l316)7x)<‘,) NOT |-|
([7) G, €) (-1 Cl’ﬁ,@,?n@ NoT 1)

(13,6,3,0) SW=%52 (1563,c ) $0= - Va3 -5
(/3,6,'-@ q} %{ /’/;4—'

y /-‘ {

~

Mook
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i
-2 1/14
(l’{—) H) 2) C,)
TR
Y4=23 :(3 2)
4=G3)"
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(i, 3,e)  9=GY oy () e
Hoe. hsym, /\“\)_)ﬁ ¢ ¢ Hor. asym.
| T ,,
o\ N2 )
4=G) = (%) 4=(YF 1 up o

REFLECT AsouT 4 -AKIS

=0 3:
H?«.As\lm,. . ﬁ/\ (a2 HoR. AsYm,

& et - e - — - - et
— e
< d
('K, 1a) = (1K, ) 4
(/L‘{)K, I) 6) D
(1K, ,8) 22 (14 k2 <) o

(l“h K) D\)e) g:
(14K 3,a) dog c25= 7 (19K,2,¢) hog =0

(/‘It)K) Lf).b) 7'25: 39\
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U"IL)T} 2, b)
oD,
1= 0 ¢10)
l VERT. ASYM. x =0
VERT. ASYM_
= & dog (7-1) = 2 Aog(%-1) +3
%RléHTgl ‘; Jup 2

(l"[’)T) 3)4\ C-li)oo‘) ('Q‘)T} S,G) I3
(T, 6)a) Log x4 Qiog.s%r
(W)T) é,o) -Bl'.oj\Ax -1—%0,“\% - _g. QV\%

(14,T,7,a) .O,v\_ééi_ (4T, 7, ¢) fon, ZV%
%L

(“’/)T)?‘ b) -Q‘Aa\
Cn %5
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15 G, | 2T 31 —
(15, \C{)5x Tx “+3- 1 = 5y X34 <9 . 1
-2 K-
3
Sx -7x*4 3x- | = (%-2)(5 x%43%x+9) + (7

T 2.2 |

0 5,6, ’)C«) A% -3« +L{": RV SR x‘*-léx3+32x7’—é7x+l3$“£
Ot o a
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(16,6,) 15-3)] (16,8 3) perenpent
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(BASIC NUESTIoNS /

@HAPTEA%

I How 15 $a,37 REap?
2. How 1S Yx| w<3? Reap 7

3. NAME A RATIONAL MUMBER THAT (5 NMoT
AN INTEGER

t. WHAT TYPe OF DecimaL NUMB ERS ARe
IRRATIONAL NUMBERS ?

5. NAME A SET T SucH TuaT T ES§1,3,3]
6. A= 523,457 B=33,5,¢6,7}

7. STATE THe PROFPERTY CoMmPLETELY

(CHArTee 3 -
I- WRITE WITHouT ABSoLuTe VALue StenS
x > 5 8 < -
a. | 3x| =

c—

————
) )

Qs
i)



2 --(a—b\—- 13 -39Y

=, A +H-3 =
|, =32 =
2. (+)°=

3- .(5 2y Zf)o‘:
b gt H
5. (%9‘)3 %D

. A
6. __2_4.._:?6{3

U

7. PUT IN SCIENTIFIC NOTATION
. O00C2 |3

/
2.  37-:

9. 49 =

tf
(0 — X NAME A VALUE For « THAT

MAKES THIS UNDEFINED For THE REALS

. g%=

(2. Ax*=



18- 345

[3. NAME SPECIFic VALUES FoR A AND b

So THAT ~Yab =74 (D IS NOT TRue
FOR THE REALS,

|4, WRITE AS A SINGLE FRACTION ° %-L%
5. WRITE As A SINGLE FRACTION =

3

&
[é To RQT/UNALIZE THe DENO m IMATOR.

IN - S y MULTIPLy Tof AND BoTTom &y
R Yt
Ty

(ChapPTER 5D

| . GIVE AN ExXAmePLe OF A PoLNN OM AL
EXPRESSION .

. GLVE AN EXamPLE OF AN EXPRESSION
THRT (5 NoT A PorNNOM AL

3. Gwe AN EXAmPLE OF A CuB(c
Binvomyp AL,

f. GLVE AN EXAMPLE O0F A QUABRATC
MONOM 1AL

5. (3x-2)(4x-8)=
b (xry)? =



T ('X,-t-‘d)(’)c—g\ =

}. FOoR LONE DwvISION, WHicH 15 THE

FIRST TERM AT THe ToPy

3x*+85 | /15X +2x5 344, 5 K34y x -3
1. sx3(ax-1)=7(ax-1) = (2x-1)( )

J0. FACTOR 4’ 5444 = ( Y )

[l FACToR  g3p3 _ ( Y )
2. Qe (&3~35‘,5L3 3'7.53)

o—
S

3. SMALLEST Commons DENOMINATOR Fop
S«

(?(,‘H)3( 9\+-I+X?\ 4 IS
413" (k1) (43)

l4. Glve AN EXAmPLe oF A ComPLEX
FRACT(ON,

IS. TRUE ok Farse 25yt _ %t
é%—; L

(cnapTer €
[. 1L*=

R. GIVE AN EXAMPLE OF A ComPLEY Numeer
THRAT (S NOT REAL
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3. Glve AN EXAMILE OF A PURE [MAGINARY
NumBER

4. 3-ai
a. How 15 THis Rean ?
b. WHAT (5 (T EQUAC To ?

s. 1=7 =

é. TO0 PUT 5-53;/
X =7
ToP AND BOTTom BY _

GHAPT&AE

N a+4dt FOoRM | MULTIPLY

SOLVE K+A=5S

NMNAme A COMNDITIONAL. EQUATION

MNAME AN [NCONSISTENT EQUATI(ON
Foe. THE ReALS.

/.
2. MAME AN [DEMTITY
3.
“.

5 TO SoLVE Fok % , JAME A
REASONABLE MNEXT LINE

A3x—5= Ex +7/
(. MNAME A REASONABLE NEXT LINE To soLUe
(x-3)*=as
NG = S
|2-3[= =
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1. NEXT LINVE (N SolvinNG

(x-3)(x+D =0

8. COMPLETE THe s@uaee
‘X?'—?x 4 = 5+«

Q. SoLveE BY @UADLRATIC FoRmuL A
Ax*+3x+4 =0

[0 WHAT (5 THE DisceimimnanT Fop
Ax"+3x +4 = O

[l. WHEN THE DISCRIMINANT 1s (€SS THMO

How MANY AND wHAT TYpes of SoLUTIoN S
ARE THERE ?

(2. a+be = ¢ )

(2 WHAT CAN Chruste AN EXTRAN EDuL
SoLuTION To APPEA/Q

(CHAPT eozg\/)

[. NAME THE sSevenN sTeps
P WORD PROELEM.

FoR SowviNg

K. SAM CAN Do THE WHOLE T06 TV
HOURS . HOW Muck OF THE S08 CAN SAM
o IN ONE Houp ?



1 9- 34
(Z?ERPTERi5:>

|. TRUE OR FALSE 5e(5,7)
A- SoLve For “x —ax < 6
3. WRITE 2¢x<8S AS Two [INEQUALITIES
H REmMove ABSOLUTE VALUE SI6NS IX|<5
5 REMOVE ABSOLUTE VALUE SI6NS 'yl ~ 3
ks R

é, SUPPISE L. <R { -
| a. L-R S NEGHTWE  PosSiTive ZERD
b. R-/ I3 NEGPTIVE PosiTive ZERD %

1. / / / .

7 / /
-2 >4 5

A —5 (5 NeGATwe PosiTwe BERD I

j(—-(—-l): Xta 1S NEGATIvE Pos i Tive ZERD 7

[. NAME A PoinT v THE SECOMD QUADRANT

K. ANOTHER pAmMmE FoR THE K- CoORDINANT IS
3 ANOTHER NAME FoR THE Lg—-cpo/cpuvmu"r (s

Rt
0

L. FIVD ThHE DISTANCE BETW EEN (3, 3} AND (4, ‘I)

5. WHAT (5 THE MIDPOINT BETWEEN L AND a |
OoN THE NUMBER LINE T,
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C. WHAT /5 THE MI/DPOINT BETL cen (2,3) AUd (49) 7
7. WHAT /5 THE SLOPE OF THE LinNe BETweenN
(2:3) AND (4,9) 7
8. (WHAT 15 THE SLOPE OF A HoRIZoNTAL Live ?

4 TeELL PABoUT THE SLoPE For A VERTICAL LINE

[0. A LivE HAS StoPe 24

a. WHAT (5 THE SLOPE OF A LINE
PARALLEL To (T?
b. WHAT 135 THe Store OoF A LINE
PERPEND IcULAR To 1T 7
[l. GIVE AN EQUATON For THE LinveE THRoUGH
THE POINT (2.3) wiTH Store 4.

/2. WHAT /5 THE SLOPE OF THE Line WITH
E QUATON a =5x-6 7

/3. GIVE AV EQUAT/ON FoR THE HoRizomnTAL

LiNE THRg THE PonT (2,3)
C CHAPTERL |

/ GlVE AN EQUATION R THe CiRCLE W ITH
CENTER (2,3) WITH RALIus 4,

X MNAME Av EQUAT /0N WHos ¢
GRAPH (5 AT ThHe RIGHT

3. IS WAs VERTEX (2,-1) Y
Ch3) 15 ON THE GRAPH, )| &
MAME A SYMMETRIC PARTAER ) - ,
— AN
\ V(‘l\")

| b 1y =-3 %9“1-7&1'6 OpAngy
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CHAPT&Z\FZD

. DEFINTION OF A FUNCTION
2. 5= ?CI;SL (2,¢),(3,5) § 15 A FurnCTion
a. &ON\(‘Q\:—

b Yan (§) =
c . S(2a)=

3. surrose s A FumceTion AVD A (2)=3
NAME AN oRDERED PAIR In 4 |

T. Suffose m(x)= x>

5. SUPPose = /< THE INDEPEND ENT VARIAS LE
AND W s THe DefenpepT VARIABLE N
3T +Aw= IS 2 AssecciaTep LITH THe

FIRST oo 2ecornp TERMS OF THE seT oF
ORDERED pPAHIRS THMT MAKE UP THE
ASS 0 tATED FumeTion ?

€. IS THE GRAPH AT THe V"
RIGHT THe GRAPH OF A ’ S
Y

(141 =

Fumetion ?

beFiven By Sec)= 11:21
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. FOR THE FuncTion S 2.
AT THE RIGHT

Q. &om@\? I -
b. nam& )=

9. WRAT (5 THE RANGE Y
FOR ThHe ’-FUNCT!OI\)A‘DEF{A/GD BY /‘1(x)= )(21-1.2

I'O.'FoP\ {g(x\: 3% IF ')C>f\g %(—4):_____

AX IF x ¢ \

ll. THE GrAry oF Y==daX* /s The cpuey
oF L%—: 2?@9‘ REFLECTED ABouT
(& THE GRAPH oF |, - -’9\(%—332 /s THE
GRAPY OF Y= =X TRANSLATED o

[3. THe GRrApy OF y= 'Q(X“B)A-F/ IS THE
GRAPH OF Y= —2(x-31 " TRANS L ATED

4. Name Awn EQUATION | "”[
WHosE GRrRAPA |5 AT THE 25

RIGHT. .
IS5 WAmE ALL Howy ZONTA L Y

ASYMPToTES FOR THE GRAPH IMMED | ATE LY
ABOVE .

N
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6. To GeT SYMMETRY ABouT THeE ~AXIS

FoR = £ |, sussTITuTE - aFa,e
RND GET AN EQUIVALEANT EQUATION

7. To GET SYMMETRY pAsout THe * - AXIsS
I AN EQUATeoN INVOLVING K Hud 7
J

SUBSTITUTE FOL

AN EQUIVA LeNT EQUATON

(CHarTer 137
L dom ( §+j) =
R FoRMuLA  Fop (8 © h)@) =

3. surrose & s A FONCTION  Such THaT
$sUs A FUN CT(ON

AND GET

A (3,3)ef  means g 5
b S)=¢ means 5-1ty) =
c. g-!(S@) =

T FILC v THe BLANK S0 THAT h 1s moT |

—{
h=3(13),(25) (4_)]

Z. 5 THE GRAPH AT THEe T
RIGKT THe GRAPH oF
A -/ 7K

FUnCTron ?
WwHY 7

J
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6. THe GrAPHS OF § Avd §1 pee MIRROR
REFLECTIONS ABouT THE LINE

CHAPTER. 7@

[. & APPROXImATED TD 7 DECIMAL PLACE /g .

L. GIVE AN EQuaToy
WHOSE GRAPH |5
THE GRAPH AT THE (o)
R\ HT

> = ]
Sog,

TOWART s the Base Foe L 7

5. PuT ,@OJ X = =y W E‘»uoowemw, Form

6. GIVE AN EouaTion
WHose GRAPH <

THE GRAPH AT THe (,0)
RieHT

7 dpg MM =

/0. & =
/| CHANGE TO BASE £ Lo6 * 1@35:%



- 18-3 55

2
l. PR sYNTHETIC Diisipn oF 3% =Sx+7
WHAT Goes Heee 1 7 LN
132 -5 7
6 2

A COoNS(DER THE SYuTHETIC DIVIS jon
BELOWLY

) -5 8 -7
4 -7 7

a-1 | |o
O WRAT 1S %™ /552,8y-7 7
xX=7)
b WHAT s S$(7) where
g@‘):‘ QAx-16 x>+ 8x-7 7

3. ACCORDING To THe FuppAmenTAL THEorem
OF ALEEBRA ( In PISGUISE ) EVERY PorynomiaL
OF Fo5ITIWWE DEGREE Cpn BE FROoKens
Down  INTO

—



GH APTER\/D s

|. A SNSTEM oOF EQUATIONS THAT HAS

EXACTLY OME  PonT (N THe SoL uTion
SET /s S YSTEM

2. A SYSTEM OF EQUATIONS THAT HAS
MO SoLuTioN /S SYSTeEM
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TRUTH GEmS

THE ANSWER S N

THE BACK OF THE Book |



TG
TRATH GEm

-

BE IN THE WILL OF Gop r@Rf
WHAT You ®o |

A. m that T May come

To you with oy by The WiLL oF Gop

P e ]

Ow\& W\oué bE’_ ‘(‘QX“&LS‘AQS _t»o% efﬁ/\_er
(JJ\"\'\/\ Laou -

E. T Come _ZLo You ["\ +he, Wiie oF GOD

— et e

'Luf)(\/\ roy an & we (;J‘IH \’\CNQ re,{(\rg,si'\m
mo:’t\\é_j =

C Be'mi W\ '\'\\Q. Wl gfF Gob _\-Okmﬂ
This course anfQ Sadth f\:u\\gj
wtsal% s'ku&%fna \ou w‘tk\ Q\Ml’"

D (RE® \0?39 For dou Nave Need O%
endurance  so thot oSter You have
done the WUL OF 60O you ma

Tece we The P ToMise




TG -
TRUTH GEM
WHAT A TEsST TESTS

A @EUTX:Q) AND You SHALL REMEMBER THAT
THE LoRD YOurR Gad LEbn Youw ALL THE WAY THESE
FORTY NEARS IV THE WILDERNESS | TO HumaLe
You AND TEST Vou o KMOW WHAT WAS (N YOUuR

HEAKT )UJHETHGQ VO Wwodld KEEP His B
C()N\MP\NDN\EMTS OR. NOT.

B. somE CovsinegR A TEST A BRAIN DumP To REVEAL

WHAT WAS (N Your BRrAWV AT THE TIME. BuT e
THOSE WHo HAVE EYES To SEE A TEST REVEALS
WHAT 15 v THE HEART , A TEST WwiLL REVEAL

1. A HEART THAT

P

IS oN FIRE To BE ESTABLISHED IN W4T
IS IN THE wutL of Gap To BE LEARNED

OR.
2. A HEART THKT VS RE6ULARLY UNTFAITHFUL,
IN STUDYING UGISELY, ONLY SPURTS RIGHT

ReEFoRe A TEST

C. HEARTS CAM CuHANGE., (Ps 5(:(0) CREATE
N ME A CLEAN REART, © Ga_D) AND RENELD
N STEADFAST SPR(T WITHIN ME |



TG- 3
TRUTH GEmMm

e

fkﬁ)l&bow\ (

A (PR I12T7)wisbom s THE PRINCIPAL

THING j THEREFORE GET WisDOM. AND (N
RLL Noukh GETTING, GET UNDERSTANDING

B DEFINLTIONS®

[ KNOWLEDGE * FACTS, GAINED
T INEORMATION |

Q. UNDERSTANDING : WAY A FACT 1$
A FACT .

3. WISDOM ;| BEWG LED BY THE SAIRIT,
KNowW NG WHAT To Do AT ANY MoMENT

C. PRAY For wisoom IN FALTH(TAMES (.5

1+ ANY oF You LAckg Wispom, LET HiM
AsK OF Gobp (wHo Gles To AwL LIBERALLY

AND W I TRouT RE‘PROAC&‘ AND IT wiLe BE
BLVEN Kim
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‘ /
» ONE
NOT DIS-TNTEGRATED

o

ﬂ,@’mess 5°23 ) Now maY THE Qop oF PEACE

HIMSELE SANCTLEY Now COMPLETELY AND MAY
MOUR W HOLE SPLRfT\ Soutl , AMD Booy BE .

PRESERyep DBLAMELESS AT THE CominG OF
OUR LoRD Jesus CHRIST,

° '“"” THE FIRST OF ALL THE COMMANDIMENST

IS: HEAR ;O TSRieL , THE LORD OuR GOD, THE (oeD
IS ONE |

G Nod ARE ONE wmenw ouT of Love of 6ao
dou Focus sSPRIT | Souc AMD Bod¥ en THE
©G0D - LED TASK AT HAMD
COYRSE , NOW

e = THS CQLASS , v THIS

MOT BoDt HERE AND MIND E(Scumele
NoT Booy AMD MND HERE | BuT

HEART NOT (v (T > DIs-iNTesrATED
NOT ABSEMT IM THE BoadY BuT
WITH US (N SPR(T

D. Desiere AND ADMIRE PEV s ONE.
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[ BEGIV |

L

A. (ReTs el ) ... o) o\ That Jesus

BEGAN hotlh o &o and teach ™

B.(mkUs 1) “"Anf a(&au\ He BEGANM —+,
Teach JDL{J the sea . "

C. For a Task 1o be Qccomp[ts\/\e&}
Nou W\us&’ BEG IN .

D BEGINMINGS :
|. BEGIN 1o sel ygaréaﬁ as &

Sathful | qo00 math studert

A $_e,_@, Ql/\qv\ﬁas Vo need 1o Mczke}
onll BEGIVN on th oge C(/\cma@s

3. See and \earn Besmwnmwss
ot A\ She cent problem +U7OQS~
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| PRESS ON

A (PLP 3@ NoT THAT I HRAVE ALREADY
ATTAINED ... BUT T PRESS ON , THAT T

MAY LAY Hocrd ofF THAT FoR WHlcH CHRIST
SESUS HAS ALSo LAD Holp OF ME .

B L\KE A DisTanCE RUNMER OR
CRUISE CoNTROL

| Cous'r%wo/) STERDFASTNGSS Good
2 PATIENCE Powen WoRRS

C. PRESS oM CNCLE DONvE wiTH A
Goop ATT(TUDE (NOT AT LAST MivuTe)

REVIECL

B

‘D.Zﬁfﬁ é?z§>a.uTHﬁT Noww Do NoT BECOME

SLUGEISH (LAZY), BUT IMITATE THose

WHo THRoUGH FAITH AND PAT IENCE
IV HERIT THE PRoMmIsSES
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/' CoMPLETE IT

H Wlo bem% conS i llent of

+this Very thn )‘(\/\cﬁ Be who has
BEGUN 4 qoo work n you will
CompLETE 1T wndil the AQU o
Jesus Clhrist.

B THINGS G0D BEGAN [N His WIkL Geb

Gves ABLLLTY AND PrRovisioN To COMPLETE
[ SEE THESE THINGS THROUGH To THE €MD,

2 NICTORY (5 SWEET

C. THERE CAN BE BARRIERS TO BREAK
THROUGH AT THE EWND,
[. LIKE A TAPE AT THE cmuDp oF A RACE,
2. LIKE THE Soumn0O BARR(ER,
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[BE ESTAB [_LSHED‘%

8 Ps q0:17) And et Hhe beaﬂa o the

| 60 our God be upon ULS) and
ESTRBLLSt\ the wWork O'Q OUr hans (‘%or us}'

B. Be @57\50&\0\\,5‘»\&& ww The
BEGIN - PRESS ON - COMPLETE IT c%cla
Sor woer\ﬂ P‘(\olo\.Q-Mj

C. BQ_ @J&h\lé\/\ﬁ@ LN\ KV\OW\V\j l’\OIUJ To
wOT'E C.QI:(O\LV\ PPD\O(QM —‘CLJ ‘DQ‘S

D. Hebrew £stablished = Koon 'H/\WXC\‘S
]D/LOLL%U \Mb 3A CDV\*OOVQ\‘J(LLD\Q ng,ﬁtsj@év\cf_ Like
L Your noure o ga*\/\?q\% SJRL@U
2. Your Q\Dllr\ﬁd ‘o -8_3_9_\1;( Qe.rqu\\,(\ @V\Dk\Q‘M -tjP&S

E 7o learn betfer how To be E?TABLtSHE_D

(s 519D Tn v ighfeousness you

sha\\ be ESTABLISHED
2. We ol learn O'Q nc&@eoume,sj
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[R\GHTEouswess

H.@EB CT:Q@ For He ) Simsh the work
ond W IT shofl W R\GHT Bouswess +

B. RIGHTEOUSNESS = R\6WT STAND N G
L})WH GDD B\( .FA ‘TH °

m and be Sound P\imjv\E\'

\“\O\\J\V\a W\Lé\ owN \rw&\\"ieous\«\ess) w\mc\l\
s Svom The \aw) bu® theX which
'\‘\r\row:&\(\ Sath w C\(\\P‘.r.?};{) the

g teousness W 15 Srpma God)
bLﬂ 40:\,*\,\ .

C. BEING IN THEg WILL 0F GoD For WHAT
You DO, IN RIGHT STANDING WITH GoD,
THERE 18 GREAT LIBERTY AND SPEEDUP
CIN WAKRT Nouw DO . ( R\GHTEous NESS
ENAANCED ACCE LERATED LEARNING)
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R g ad e sk e

\ RIGATEOUSNESS - SHALDOM /

(RIGHT S TAMDW &)
'H‘@:S/Z;l: 1”7 ) TRE Wwork of RIGHTEQOUSNESS
WwiLL BE PEACE ( SHALom - NoTHIVG

MSSING |, NOTH(ING B»QDKEN COMPLETC_MESS
Hg/\(,ﬂ-\ PROSPERLTY SﬁrCT\( PE:\CC>

B. THE SHALOoMm LEP(R'\NNG_E/VVH{O[\) MENT °
e s
TEAMER & STUDENT AT PEACE AS

They TEACH | STUdY | TAKE TESTS | §
GRADE PAPERS

C. "LeT RIGHTEGOUSNESS Work ForR You'
(Eo TANLOR)

D. <SPEEDUP BY LEARMNING IN A STATE
OF SHALom



ﬂméa-reousm ESS - Bo :E]

A. (PR, A%:1) The WICcKED FLEE WHEN ND

ONE PURSUES | BuT THe RlGHTEOUS ARE
AS Botd As A Lion

B,@R. 30:@ A LION, WHLCH 1S MIGHTY

AMoNG BEASTS AND DOES NoOT TURN
AWAY FRom ANY :

C. L»EHRI\)\MG IS SLOWED DowwnN BRY

WIMPILY, TINMADLY TURNING AWAY  FROM
SOME MATH PROBLEMS |

D. LEARNIWNG SPEEDUP BY BoelLbLy

(IN ACCORDANCE WITH YoUR RIGHTEOUS
NKTURE ) TAKING ON THINGS ON
NouuR PATH AND OVERCOMING |

E. NEXT) BOLDNESS AMD Hummﬂj
NoT CoNTRADLCTARY ,
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(RtGHTEeLLsMess: Bod & HUMBLE

A.CLP 21k a) He CQQSL,Q) HumBLeD

H\MS@J% ng beCCLW\Q CQJOQLQ[&V\T

B Sames 4:6-70) ... o0 recists He
Prou& b ¥ \\res 1{\@(13 + the HUMBLS.“

‘—k'
lhe,we,‘?ore, su\om 'tD 600 |
C. HUMILITY : Gp Goll Way
UJfM:X~

noT %oum OW

D. Some PPOMQMS 3‘& Takes b owy\es,s
1o SOKV@, 'o A %Qlﬁe V\U,W\\\\AY &o{knv\ﬂ

Can Couse SOMRone o leMP @L»Jt QV\Q

be &Q%Qdﬁ’@.g

E. There 15 o &Q{Uem@, bﬁwe&m
bolness andl agqression
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AL e s e

\Y\HDE RIGRTEOUS -NO CO/\)DEN\I\/ATZOI\)J

P\@ COR Sm For he hath rade hm
"(—o be Sin <;@r‘ us , L;J‘/\O Kneu) NO SIY\J

thel we m\i\(\* be MADE The
RIGRTEOUSNESS o Gol |/\|W\‘

B. RON\?B%UW\O shall brmi a
Qb\oyr%e, 'aﬂqms"k Gochs deci? It s

Gof who éus ‘LQLQS Cl\ru&\/\'\'eous]‘\;[é,s\)‘
Who 15 he who condemns ?

C. Being Qovx&emv\e@)Scxx@ma Jou are

Do %oo& y O ND %oo& LA W\aﬂ/\ LS hO&
O({ God - can Cause SoMe o %uﬁ'—-—
slows dlown [e,arnmjf

D, B@Lna \W‘k\(\e,{ will 0“€ 60£) 60@__
65'{.‘eew\@,9 ("mucl/\ more " ‘H/\QV\ 5elﬂ:~

esteem ), No Ahscoumojame,ﬁ‘ -
leamf\w\ﬁ sp@e.&upf
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FAah L No mﬂ

A. (K 5:260) " Do NoT BE AFRAID, oNLY
RELLEVE «—— HAVE EAITH

PoweR OF THE DEVIL To Do HARM THAN
THE Powecr OF God T0 ;D_p GooD . Pk.h‘p DU‘EQ_I\_

C. FRITR |3 LIKE PUTTING [T Iy DRWE
DouBT S LIKE PuUTT NG |IT N NEUTRAL
FEAR L4 LIKE PUTTING IT (M REUERSE

UNBELIEF IS LIkE PUTTING [T IN PARK
Johw Fau«(

D.(Rom 12:21) Do NoT BE OVERCOME @Y
EvIL, BUT OVERCOME EvIL WITH 6000, °
G o0D OVERCOMES EVIL SO DO MoT FEAR.

E. FEAR ATTRACTS THE FEARED THING. FALTH

15 THE SUPERNATURAL CONMECTION T WAT
RECEWES THE OVERCOMING BoQD - THE THING

BELIEVED FoR 4,0 MATH UMD ERS TANDING
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GRACE

s A SR CAMEE b i
e oKL i

H.@ Pt e D-1] p:«D Rs cachh one
has TecewWel a GIFT \ ST T\‘“to
one another as aood stewarls of
the manKolQ GRACE oS God... IF
QW) 0 ne wingters et Wim dlo ' as
il the ABILITY Whidh G0l supplies ..,

Eo, DEF//UIT/DI\)‘\ _GRAC_E - GOCQ(ﬁ a%
iliﬁ to lve awl %un&écOn m the
%&ts awbl Cak\fmﬁ )

C Orace 15 paﬁ O‘Q Godls SM"DQ(‘Y\JMP&O
provision o do exee\\e,v\ﬂa Whet 6ol
has cal\e ws o Aa

D. (2 C19:8) And God 1s able To mate
QL\ GRACE cx\oow& 't'ouJQw-Q Vou ) 'H/\Qi‘
You, 'a\wads ‘/\Q\J[V\ﬂ a\l aﬂ‘Q\cw_wua

ol th »‘vxqs y Mmay have an abundance
Sor evawa ﬂoo& o rlﬁ,
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}C—JRP\CG - w@QKs EFFECTWE LY

 Garte & Gal 3T . when Hhey

ShuT That the aosmel Sor the
u:\c_wcuw\cxse& Ha@ beewn QOMM!ﬁQ@
To me .. Sor Ve wWho... WoRged
EFFECTWEL In me TFoward +he 6@.}/\'\][@5/

e

oo When Dwmes Cepl’\ab, and) Johwn ..,
PEPC@.l\/ﬁ»& the GRACE Thal hed beon

%\\/ey\ 'To MEe .

-t

B. A GRACEFUL PERSON LioRks EFFECTIVELY

C. GRACE: God's ABILITY GIFT To Live Annp
FONCTION IMN THE GIETS AND CALLINGS

D BRENG IN (oD'S WILL For TAKING THIS
COURSE TRHERE 1S GRACE (SUPERNATURAL
RBILITY To WoRk EFFECTIVELY ) FoR Voy

To po %0 WELL |T CAN RE SEEN,
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G - o e & g wlerbony
e,v\h%\(hmﬁ YWl Now ey Kwow what
08 Jfl'\e. hOPQ (l&.&eﬁ(vvj) O(’; H g @i[m

B-GI“&\S\“”"“P)TV\E- Cfi&l.".‘j s the 9_‘&&&& ‘
The &e,s‘hmj s to be NSudfilled 1w tued o{glc'z.
Greae |5 The prLovis tow to S‘%k&%“ VO«
59‘:;:—(\;“0 mﬁ\\w\ awl "53 \oew\j e Your @LEW

C. ExXxapmPLC " qu:‘\ OQ N\\\f) Caﬂl\r\j 15 'lLv é’é’,

a Mcl’(\« "%aau&'\c}r’ . P@l‘)\ o W\«a &Qﬁflwg
v to N pake i pla” | Sinee T have
QV\.SLJM@ ‘e Ca ll - “'*\6\“% 15 TA(}_ “[‘D

Sl T

S i len example © culd T Collesqe stulloct
Jasting - *=hhay ot Qrate =«
D. Nou Cawnn answer e cet9 anl N}{

Qu&%,d& Yo uA (Qesfmb CJ«LS[M,%)

E@ T Press Foward The ﬁoaﬁ
Ser the prrze C&Q‘:‘klm) ok the ufwMQ

cald of 629 w Chest Jesus
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USE YoUuR IRREVOCABLE GIFT

. (T PET 4110 ) AS EACH oME HAS RECE(VED A

GLET MIVISTER LT TO ONE ANOTHER AS Good
SsTEWARDS OF THE MAVLFOLD GRACE OF GoO

B . For THE GLFTS AND CALUNMG OF Gon

ARE IRREVOCABLE |

C. BEACH OF US WHAS AN IRREVOCABLE GIFT

[T 1s To BE Lsed To HELP s AMD OTHEAS

Q. 1T IS _IRREVOCABLE 30 THAT Vou CaAwn

HAUE GREAT CoMFdeENCE AT TIME OF
MEED ,TTHE OIFT Wil BE THERE To BLESS

D. WHEN Yo DIscERN YoyuR CALUNE ANMD

GIFTS

| HonoR THE CALL AMD GIFTS — Don'T DES(LE
SOME  OTHER .

2. USE EACH GIFT BY GRACE To FULE/ILL
THE CALL

E. BEWG IN THE WILL OF 60D FoRr peng HERE

Be SURE THERE /5 A GET You HAuE THAT
Gop witt GRACE FOR You To USE TO

SucCcEED (ITH FOY
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Evo MATH  ANUKIETY

A . PLP Y: [—-7] ) BE ANKlous FOR NOTHW G, BUT
IN EVERYTHING BN PRAYER AND SuPPuc/mowl
WwiTH TRANKSGW NG | LET YouR RE®UESTS BRE
MADE KNowN To (0D AND THE PEACE OF GoD,

WHICK SURPASSES A LL UNDERSTAIUDWG Wil
GUARD YouR HEARTS ANMND MinDS THRoueﬁ

JESUS CHRIST

B. THEOREM *, To WAVE NO MATEH ANKIETY ) RAVE
No ANX\ETY ! ']

C . Nou WAvE NoTHWG DouBTING FAITH, THAT
BEINE IN 60D's wiLL FOR TAKING TH
COURSE | THERE IS SUPERNATURAL
PRDUlSLOM FoR You TO Succeed.

You make PRANER ANMD SWPPLLLATION Eop IT
Nou DO NOT DousT,
Gwe THANKS To gob -
PEACE COmMmES |
SUPERNATURAL PROUIS(ON CoMES
MATH SUCCESS comes
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-
e

tNECESS(TY OF 9A/DEIQS‘MNDWGJ

B (T 13:49) WHEN ANYONE HEARS THE WwoRrd OF
THE Kinebom AND DOES NOT UMDERSTAND fT}
THEM THE GICKED ONE Comes Awp

SNATCHES AWAY WHAT WAS SownN IN Higs
HEART. . . .

B To KEeP PATH OF LIFE KNowLEDGE
FRom BEING SNATCHED AWAY, GET
UMDERSTAMND(ING OF THAT Kmnowlc06C BY

| »PRA\HNG FOR. W SDPM
2. DOING THE Homewor(

_ __ .
L;@Es -H@ BUuT BE Do€RS of

THE WORD AMD NeT HEARERS oNLY | torR IX
AUYONE (¢ A WEARER OF THE WORD AN NoT
A Doch HE 15 LLkE A MAN OBSERVING H(S
NKTURAL FACE (M A MIRROR : FOR He&

D BS ERVES HIMSELE | GOES Aw AT AND

IMMED (ATELY TORGETS WHAT KivD

OF MAN HE GIAS,
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DISC LPLINE

H@ﬁm i@ For 60@ Nas V\O_t %M}
us 6. S'D-H“‘ft— o% 'klvvn@[\'v) bcj oY

power owl love awl biscipLive

E. The L&vchtsm,Altm@ N ate prob(ems
L;Jl_t\/\ VV\CCH/\,

C. RE%LJQA ﬁj‘e_aﬁvd 5’tu00 (\n w,s@am)
P/\e,dalks) nol Aust a (elﬂ ?[urmd
the V\\am bﬁ&{;r@ +he test

D Nou wil\l WNave o kee,]o l‘e%akmj

[L‘%C_(S ’t—eﬁﬁ oN cQt'sc(p(lM uvja[ You
pass U .

E . Tor the Q\Ame{'m}\) DlSClPl__m{l\/E 1S

D A C PO

o fauidt st Lhat WE are /e
&t :

GI{TS W\u;r (0& \"e,ce,(.UQ,Q\
Gkt must be rC(i{’l‘Lt/qT@,Q
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t PERFECTED Lgua

N >y,

ﬁ.(f;\'v H:18 ) TRERE IS No FEAR IN Love
RuT PERFECT LOVE CAsSTS ould FEAR |
BECRUSE FERR INVOLVES TORMENT , BUT

HE WRo FEARS K AS NUT BEEMN MADE
PERFECT Iv LoVvE,

B PERFECT LOVE CRSTS OuT TRAT WHICH
TORMENTS.

C. MATH ToRMenNTs MANY RECAUSE OF R
LACK OF DISCLPLIVE To STudY PROPERLY.

D. Yo VBNE To KEEP RETAKING THE TESTK
OF L\FE OUNTI\L Youw PASS THEA\_CP\DQPM)

E. PASS L\FE'Ss TEST OF DISCIPLINED STUDY
BN LE TT\NG PERFECTED Love CAST ouT

THE TORMENTING LACK OF DISCIPLINE,

F(&TW‘T\@ FOR GOD HAS NoT GWEN US

R SPIR\T OF TimapiTY, BuT 6F PowER AMD
lLoVE AND DISCIPLINE  (NASB)

——,
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],EAtr"ch\e LABOR OF YouR HAMDS)

i
A (Pa122:0 YWHEN Nou EAT THE LABoR of Yog@

HAMDS You SHALL BE HAPPY AND IT SHALL BE
L\ SHALC BE
wELL OJLT'H \tou

B. WHEN wWArRUEST Comes IN, EAT oF IT.

WHEN MATH UNDERSTAND NG AUD Goon
GRADE (Cpme N AS A HAE\JE%T) SKVOR (T

C. NoT onwy 15 VICTORY SwEET, BUT PROPERLY
ENJIONING IT CRUSES You To BE HAPAY AMD
IT To RBE WELL (WITH You

D .(GEN [:3| 6 )THREN Qop =AW EVERYTFHIA &

THAT HE HAD MADE | AND INDEED IT WAS
VERY @ooD.

E. I GET THIS "AARARWRL " SATISEACT/ON
OF Gop's GRACE WORKING THRoUGH ME .
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TRUTH GEmM
1[f‘(\F_Drr;ﬁ\'TE_

A P : BUT HIS DELIGHT 1S (v THE LAW
oF THE LO*RD AND IN Ris LAW RE
MEDITATES DAY AND NIGHT.,

¥ PONDERS BY TALKWG To WimselT

B. WRHAT Yow RRE N tThE WILL OF Go0O T
LEARN CAN BRE MEDITATED.

C. PICK A DEFWLTION, THEOREM, OR PROBLE
DERIWATIION .

. CREW ON T, WoRD FOR WoRD,SEERIV G
UNDERSTAND|NG .

A SPEAK \T 6UT SO You CAN HEAR T,

3. WRI\TE IT DowN OUER ANMD OVER R

4, REViEW 7T,
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MEDITATE STAYWE CONMNECTED To THE
SoluUTlioN REALM

e e A o i et eram s,
o

A.(PS 119 22) PRIvCES ALSO SIT AND SPEAK

AGAWST ME |, BUT YouR SERVANT
MEDLITATES ON NOUR STATMTES‘

B. LIKE A RpsSkeT BALL PLAVYER 15 AWARE
OF THE BALL A% HE DRIBBLES EVEN THouwaeH
He MAY HRAVE OTHER THINGS ON HIS MM D
Sp T REMAIN AWARE O0F 690 AT ALl Txmegl/
EVEMN WHEN TEALRING AND THINKING ABOUT
MATH PROBLEMS : THE Gobd REALM & THe
SoLUuTioNn REALM

C SI\NCE I PRAY FoR wisbDoM AND EXPECT
Goh To PROVIDE T, T sTAY COMMNECTED TO
éop To RECEWE THE (WiSDoM WHEML [T ComES

D. IF Now Lock IN FocUussivG OMLY onN THE

PROBLEM T CAN ADDLE NYou . CoNNECT IOM
To GoD PREVENTS TyAT.

E,ﬁw:lﬂ EVERN GooD AND EVERY PERFELT

GIFT 14 FRom ABOVE  AND ComEs Dousn FRom
THE FATHER OF LIGHTS, WITH WHom THERE IS ND
VARIPTION OR SHADOL OF TUBN ING.
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e M a2

Y iy

-

MAGNLFY THE SoLuTion AMD NMeT THE
PRoOBLEM

A.(PS 3413 ) O, MAGMIFY THE LokD WITH ME

AND LET US EXALT NS NAME TOGETHER

B. FoCus ON WHAT Nou SEE€ s TRUE AmD
Good AND CAM BE DoNE , DO THAT. THe

PROBLEM SHR(NKS , SEE SOMETHING ELSE
TRRT |5 TRUE AND 600D AVD CAN BE DoNE

Do TRAAT . THE PRoBLEM SHRINKS, PRESS
ON DoiNG THIS UNTIL THE PRoBLEM 1S GoNE !

c,bo NOT WITHHOLD Goop Flom THOSE

To wHoM VT 1S DUE | WREN | T s (M THE
PowER OF NouR Wanp To Do So.

DASPMES Y |9) THEREFORE To HIM WHe KMows

TO Do GooD AND Does NOT Do T yTO0 Him
1T 15 SN




TG -2
TRUTH GEmM

LT\-\E TEAKING OF KMoOWLEDLE

P.(IS 3R%:2G8-10/ WROM Wikl HE TEACH KNOWLEDGE 7

AND WHoM WILL HE MAKE To UNMDERSTAMD THE
MESSAGE . THOSE SusT WEANVED FROM MILK?
THoSE IUST DRAWN FROM THE BREASTS ?

FoR PRECEPT MusT BE UPDNM PRECEPT, PRECEPT
VPoN PRECEPT) LINE UPON Luue) LIME UPON
LINE, HERE A LLITTLE THERE A LLTTLE

BDMIT THE TRUTH TWAT UNDERSTAND IMNG
RDVANCES MATH To0PICS RERUIRES Goopn
UNDERSTANDING OF PREViouS /MATH ToPicS

TRAT THE ROVANCED TOPIC IS BASED OM.
SUGULAR PROBLEM SOoLUTIONS NEED PREVIOUS KNOW LD GE.,
LOVE ORDER AND FLOW N |T RATHE R

THRY FLEHTING NGAWNST ORDER

D.(CoL a:5) For THouGH T AM PBSEMT IV THE
FLesy NeT T AM WITH Nou IN SPLR T,

REIolC NG To SEE NoUuR Good QRDER  ANMD
THE STEADFASTNESS OF MfouR TFAITH [N CHRLST‘
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LITTLE RBRY L lTTLEj

r

|

R.(PEUT. 7:22) Anp The LORD Your Gob W ILL
DRIve ouUuT THose NATioNS BEFore NYoU

LITTLE BY LIUTTLE ; NOU it BE UNABLE

10 DESTRONY THEM AT ONCE ( LEST
THE LAND BECOME DESOLATE AAJDJ LEST THE
BEASTS OF THE FIELD REcome Too NMUMEROUS

FoR NOW .

B LEARNING MATHEMATICS L[5 LIKE PoSSESSING
NEW TERRITORY . You Mmusr Do IT LITTLE

_BY LITTLE AND GeT ESTABLISHED IV
CML‘TNATE PATROLNGUARD THAT GAWMED

W ISDO M\ KNow LEDGEN UNDERSTAMD(ING

C, TOTRN To LEARN ALL AT OMCE | Noupr
MIND 15 STRETCHED Too THIN (LAND BECOMES
DesoLKTE ) NOU ARE UMABLE To PATROL\GUARD
AGAWST THe BEASTS OF THE Fierd (convFusion
ATTEMPTS | LACK oF RGMGMBCR&NCG Fear
OoF A HERD OF QuesTionS Comné AT \/Oq
ON & TEST)

D. Do NOT WALT UNTIL RIGHT BEFORE THE
TesT —To TRY To LEARN DAYVS oF WORK,

WLSDOM: LIITLE BY LITTLE .
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o AR S T o

)
BE STEADFAST N HOMEWORK |

AL (T cor is: "S@TH@QEFO}QG) MY BELouen
&RGTHREN BE STEADFAST, /MMoUﬁBLE)

ekt it

ALLANS P\Bouwmwc, IN THE WORK oF
THE LORD, KNowing THAT NourR LABOR

1S NOT IN VAIN IN THE LoRD .

B BEING IV THE Wikl OF Gob BY TAKING

THIS COURSE MEANS NYou ARE Doing THE
LORD , ... 40..,. BE ST
LOORK OF THE ) == 2TEADFAST

c DLSTR:‘\CT/U""-S) LowéER PRIDRITY THINGS

wice TRY To Thke You AWAY FRonm
ALWAYS RBoONDING " |V STUuBY .. BE seT.

————

Do NoT BE MoVeED . HWotb FAST AnD STwoY,

D T RAVE SET THE Lorp ALwAYs

BeFoee ME ; BECAUSE HE /5 AT MY RGHT
HAND __‘E SHALL NoT BE MovE)d .
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i PRVWORATIZ2 E

A.(NER ¢:3) I pm Dowwe A GREAT WORK |

So THAT T CAMNoT CoME DowN , WHY SHoulkd
THE WoR K CEASE WHILE T LEAUVE (T AND
GO Dowpn oD VYO W 7

B. HAve Gob's FRIDR\TIES FoOR VUl (L/FE
CLEAR DECIDED | SET, ESTABLI1SHEL . A

DWiINE brDER . WHEN SOMETHING COMES (P
FOR K DECISION) DISCERN WHAT CATEGORY
T 15 IN AMD THE DeCision RAS ALREADY
BEEN MADE

C. BewG IV Godls WiLL FOR TAKINE TH(S
CouRSE MEANS THIS COURSE (S A HisH
PRLomty] So REGULAR  NONDISTRACTED
STULY Time (5 A Hied PRLORITY | So,.,
Do voT LEAUVE IT AND G0 DOWN To
Do A LESSER PRior|TY.
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/[ OVERCOME W

A.(T IN S'4 ) For WHATEVER LS BokN OF Gop

OVERCOMES THE WORLD , AND THIS 18 THE

VICTORY THAT HAS OVERCOME THE WORLYN—
OUR FALTH,

B. BEwe IN THE WILL OF 60D For TAKING THS
COURSE | AND HENCE Domne A GREAT cuo/é[( You
wice BE come RBAINST To TRYN To 5T0P

HIVDER 0 R HARASS ThHE Liore oF /Q&SL(LA/Q

STUPY — OVERCOME T WITH SUPERNATUR AL
HELP

C TR A BOLD) NON'TIMHS) STRON G AND
COURAGEOUS INNER. MAN —SAY o AMD
RESIST AND OVERCOME THe O PPOS |1 TioN

D (EPR 26D ... THAT RHe WouLpd GrRAMT You,
ACcorRDING TO THE RICHES OF His GLoRy To Be

STRENGTHENED WITH MIEHT TH&ouéH HLS
sP CIRIT |N THE \NNER MA N
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be cisStonvs vS., OTSGUWFIADT

A. (& 14:3Lb) ... NEVERTHELESS, NOT (HAT

T WLL_L)IBLLT WHAT NOU WILL .

B. WREN WHAT 1S CALLED A DECISION LS

PRESEMTED TO Nou (Like To START STUDY NG
ON Do SOMETH(NG ELSE - OR - TD KEEP STUBNING
LONGER OR STDP ), WHAT LS THE BASIS

FOR NOoUR DECLSIDN 7 .. NOUR 0w UNDERSTAVDING?
YOoUR PLEASURES ? -

C pgzs—e TRUST IN THE LORD W (TH ALL YouR

IHEART AND LEAN NOT ON YOUR OWN UNDER —
STANDING ; IN ALL NOUR WAYS ACKNOWLEDGE
Him AND HE SHALL DIRECT Your PATHS

D. INSTEAD ©F DecisioN TIME |TS
OTSGWVFIADT Time - _QPFORTUNt'TY

Jo Seex Goo's Wie, Fwp I, fnd
Do _-IT,

E\@ET oF MT% 0o, SEEK AND You

Wikl F(ND ...
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[ DAVID  AWD Goz.mr(-[?

PART
A BEFORE GOLIATH'S DEFEAT - @Amuet_ 17%1)
vo» THEY WERE DISMANED AND GREATLY AFRAID

B PROPER BATTLE ATTITwoE - (T SAM. [7: 4] E)
eoo PAVID HURRIED ANMD RAN TOWARD THE
ARMY TO MEET THE PHILISTING .

C. AFTER GoLinTH'S DEFEAT - (T 2AM {T° 5@

ot AND WHEN THE PHILISTINES SAW THAT
THE(R CHAMPON WAS DERD THEY FLED

D. TRE L0SS OF ONE S0LDIER IN THE PHILISTIVNE
ARMN CRUSED A MAJOR REUERSAL - FROM TAUNTING
To FLECING .,, A REASON:You DEFEAT AN ENEMYKS
MDST POWEREFUL. WEAPON , THE (R STRENGTH |5 GONES
WHAT THEY TRUSTED IN WAHS BONE Y THEY FLEE ,

E. BY NoW You NAE HAD VICTORY o UVER SOME OF THE
mosT POWERFuUL PROBLEMS (N THE COURSE , SOME OF
INTtMIDATIONS STRONGEST WEAPONS — FEAR OF
HARD mMATH PROBLEMS AND PAST EXPERIENCE OF
DIFFIcULTY Lo1TH HARD MATH PROBLEMS  HAS BEEN
oveRcome . TH(IS ENEMY IS FLEEING ... PURSUE
ovr PLUNDER cuoiTH CoMNTIVUED DiscipLive & CLARITY

——

g o memmem et s
e S—

F. PARTS OF‘@SHMIT 52,@ Now THE MEMN OF TSRAEL
AND JUPAH , . PURSUED + o+ ANMD THEY PLUNDERED,
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} IDoLATR\f—(

b.@oL. 3156 ... PUT To DEATH Nour

MEMBERS WHICH ARE ON THE EARTH 2 FORNICATION

UNCLEANNESS  PASSION, EViL DESIRE, AND
gove*'reouswsss)wmca \S 1DOLATRY ,

B. IDOLS: PEoPLE WORSHIPPED (mA 66S OF
THNGS THAT ARE MoTH NG (ﬁ:

+b
o (WE Know THAT AV (DoL IS NoTH w6 .

o..)

C. MANY Peorie CoveT TyE IMAGE OF

Benve EDuCﬁTéo) BUT THERE

LS Mo ReALITY
MOTHING To Back UP THE IMAGE ’

D. SOME WANT T0 WORK |y groups AMD GET
A GROUP GRADE (WAEN (N TRUTH THEM Do NOT
KNow T , OR WRITE B PAPER oM FeEELINGS
AlouT MATH RATHER THAN Do MATH| _THEY
ARE CONTEMT W ITH THE GRADE, THE [MAGE
(THe (boL) EVEN THOUGH THeY DO MOT Kiod, .

E. FROM[TI SN 5:21) ... KECEP YoURSELF

FRom 1DoLs , [ DESIRE To KNOW THE MATH
DESIRE To PE ABLE To DBTECTIVELY
DEMON STRATE THAT You KNOW.]
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L

e

'so\l H\J RESPO/\JstB:LITY

AT a5:3)) His LORD 3AID TO HIMJ " WELL Done

Good AND FAITHTUL SERVANT < Nouw WERE
FAITREUL OVER K FEW Tawes, T WILL MAKE
Nou RULLER OVER MANY THINES , ENTER |NTO
TRE 30Y OF NOUR LoRD ,

B IT TRKES RESPONSIBILITY To BE Good (N
MATH,

C. RESPONSIBILITY 1S A Good woRrD |

D. WHEN God PROMOTES You RAFTER LONG
FAITHFUL SERVICE To MmoRe RCSPOMS[BILIT‘/
oD % JoYFul AT HAINGE TOMEONE GooD
AND FAITHFUL OVER WHAT GoD CARES VERY
Muck FoR .

|. WE RRE TO EMNTER INTO His J0Y
2. 1T 1S COMMANDED.

3. 0D MAKES Nou RULER | S0 THRoWAEH
Hivw Vol Yol ARE ABLE .

E. MANY OF VYow HRVE BEEN Goon AND FAITHF L
STUDENTS FOR YEARS § NOWU HAVE BeenN
PROMOTED To THIS CLASS 5 ENTER (W7o His oy,

THIS CLASS 1S ALSD A PROVING GROUND
FoR FuRTHER PFPRomoTioN BN &00D.
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iFLoumusG RY RENG BLGSSEA’i

it m S PR

T i vy mer s

GEN 3%:@1‘%\5 LORD WAS WiTH Tosepy
AND HE wpg A SUCCESSFULMAN ., THE Lorp

BLESSED The EGIPTIAN'S Howuse Fop Jog_&:fif.s
SAKE 5 AMD THE BLESSING oF THe LORD LJIAS

ON RALL THAT He HAD IN THE House AND (N
THE FiELD .

B.\Num 23:20D .., He (God) HAs BLESSEY puyg
1 CAMNOT Reverse T

i,

AND THEe \RREVERS 1BLE BLESSING ©F GOD Wil
BE OPON Now aAnd Wity Nou To CAusE You To

FLOURISH  pge SUCCESSFul BLESSING (s
A SUPERNATwLRAL FLOUR ISH (WG Force,

E. BEwe v THE WILL oF (Gop FoRr TAKIvG

THLS cOuRSEJGOB BLESSES You AND T BLeEss Yoy

.
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o A s - L,_,T

PROTECTIVNG THE PRECIOUS: |

A HEART THKT DESIRES TO STUDY
RIGHT THNGS

{—N@@ KEEP YouR HEART WITH ALL
DIL\geENCE | FOR OUT OF IT SPRING THE

|Ssu€es OF LIFE.

B BEING (v THE WILL OF GoD For TAKING
THIS CLASS | THAT DESIRE To LEARM
EXCELLENTLY BY FlLowinGg N STUOY ING
GRRCE 1S A PRECIOUS NATURE OF Yyr
HEART 5 GUARD T Kegp _[T.

C. IN FUTURE TRUTH GEMs We W/LL
LEARN WANS TO PROTECT Youp He ART s
DESIRe To Be C-}E/ULHN€) STUDY RIGHT THwW4S

AND Excel o T IS A sTART T KNOW
IT 1S PRECIOUS AnD cAn BE KepT

DI INSHERY  But ne WHo Has BECy

BORN OF GoD KEEPS HIMSELF) ANMD THe
WICKED ONE Doegs voT ToOUCH H/m .
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PROTECTING THE PRECioUS :© A REART THAT

DESIRES TO STUDY RIGHT THwES (PART ;)\3
FEED NYour HEART THE RIGHT TEACHINGS

S—

P‘o‘@ PO NoT BE CARRLED ABoUT BY

VARIoUS AND STRANGE DOCTRiMES, For IT
13 Goob THAT THE HEART BE ESTABLISHE,
BY GRACE , NOT WITH FooD5 WHICH HAVE
NOT PROFITED THoSE WHo HAVE BEEN
©CCUPLED WITH THEM .

B. TEACAWGS ARE F00p For THE HEART

WE ARE To A CERTAIN EXTEMNT WALK NG
TEP\CHwes'

C. To KEEP A PRECpUS DILIGBNMNT HEART/
FEED IT THE RIGHT Foops (I.€. TEACHINGS ).

GRACE, RIGHTEOUSMESS STEADFA STMESS

D. Do NoT LET Yoyr HEART EAT Jumk
Foopn (DECEPTNE) UNPROFITABLE TEACH(AMS)

E.(PR 4:33) KEEP Vour HEART twiTH ALl

Dn_l@ewce; FOR ouT OoF IT SPRING THEe
|SsuEes ©F LIFE.
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PRoTECTING THE PRECIOUS = A HEART
THAT DESIRES To STUOY RIGHT THINGS (PART 3)
MAYE FATH TWHT THE TEACH(NG TWAT \zou\

ARE To STUDY RLIGHT THINGS To LEARN
AND DO THEM EXCELLENTLY Yis ™A
TEACHING TRAT |5 HIcH AND LIFTED UP
L\P\MD AROVE REPROACH

A.(EPH 6716 ) ... hBOVE ALL  TRKING THE SHIELD

OF FArTH Wit WHICK Youw WilL Be ABLE To
Quenct ALL THE FIERY DARTS OF THE woickep
O MNE

B. BAVING DEEP FA(TH IN YouR HEART AND

SPEAKING FROM THE HEART YouR FA FALTH  IN
THE NoB(LTY oOF WHAT Now HAve FALTH (N
AND RRE DoING |, 15 A PowecrFul SHclLb(/ué
FORCE FOR NOUr HEA(ZT THAT CANMNMOT BE
PENETRATED |

C. TRAT WHICH WwoutLtd ComE PGRINST THE

PRECIOUS DESIRE To STudY RIGHT THIMGS
1S OF THE WoRLD.

D. RND THis 18 THE VicTORY

THAT HA< overtomE THE woRLD —
odr FA(TH
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LOVE 15 NOT PROVOKED {

p.(PART 0F T co/e‘E\s\ (Love)... 15 NoT
PROVOKE D .

B. T USED To THI(NK THAT JusT MEANT
Do NeT LET PEDPLE PRODUOKE YOY. ONE
DAY AFTER GETTING PRovoken AT A
CON\PuTER}I SAW LoVE |5 NOT To GET

PRoVokeDd PERIOD .
C. LOVE Is AN INNER STATE 0E BEING THAT

'CANNOT BE PROVOKED BY pPeopPLE, TH(NGS,
CIRCUMSTANCES , .. ANYTHING

D. Do NOT GET TrRusTRATED BY oOnE Ho MewoRr ¢
PROBLEM Now HAVE MOT BEEN ABLE To
WORK NET. Do mMOT LET THAT RoB You of
LORKING MANY OTHERS . Do MoT LET IT Rop
NOW oF JoN oF VICTORY OVER oTHER
PRoBLEM

E. THERE ARE NO VIcTORIES WITHouT BATTLES.
Do NOT GET FRUSTRATED OVER A FROBLEM,

IT 15 A VicToRrY IV THE MAKING .
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\THE RolN SPIRIT TEACt\ESJ

A Bn 16313) HOWEVER | WHEN WE | THE SPIR(T
OF TRUTH : HAS COME RE Wil GUIDE You

INTO ALL TRUTH 4 FoR WE WiLL NOT SPEAK
OF HIS OWN AUTRORITY, BUT WHATEVER
HE HEARS RE wiLL SPEAK 4 AND HE WiLL
TELL NOU THINGS TO COME |

B. TAS 15 A wAY GoD TEACHES US Wispom
(MucH NEeDeEp FOoR TH(S CouRsSE AND LIFE (N

GEMNERALY,

C. WHAT THE Howl SPIRIT TEACHES 15 NoT A
MIXTURE OF TRUTH ANMD ERROR,BUT ALL TRUTH

D . PRAY For wispom . SIMPLY ASKk ueop WHNT's
TRUE ° RE EXPECTANT Toe [LLUMIVATID N .

IT Comes,
E. SOME OF THE TEACHING

BN DETECTING R RED LIGHT OR GREEN
LIGHT To PuRsSu€E A CERTAN COURSE,

1S DISCERNEN
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THoLy SPIRIT BAPTISM IMPLIES BOLDNGSS:}

A @s %',3@ L THEY WERE ALL ElLLED

wiTH THE HolY¥ SPIRIT AND SPoke THe
Worp ©F GOD OJITHLBOLDNGSS

B . RecatL (PRAB:IIB) _, THE RleHTEous ARrc

AS BolD AS A LionN |

C. You INVEED GREAT BoLdDNESS To WORK
somE MATH PROBLEMS |

RieHTEOUS NESS BoedpESS + Hoty $Pip (T
POWER _BOLPUESS = SOLUED PROBLEMS
(N TH(S CourseE.

D JEesus ToLH His DisciPLES To WAIT
UNTIL THE RECEIWVED POWER FRoM opN
Hied UNTIL THEY WENT OUT To W (TrEss

E. WHATEVER WE Do v His wiLL TH(S
BoLbNESS ¢ AVA ILABLE

F.(LLEN=(35 ) .o. HoLO MuCH MORE WILL

YOUR HEAVENMLY FATHER GIVE THE Holy
SPIRIT To THOSE WHo Ask HiMm |

S ————
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FoR EVERY PRoBLEM , THERE 1S A
PROBLEM OBLITERATING REVELAT/ON
THAT OBLITERATES THE PRoBLEM

Rpm——ers

rwceE e,

7 -

A (Bcts q:3) AS HE JOURNEYED HE CAME NER

DAMASCuUS, AND SUDDENLY A LIGHT SHOoME
ARoUND Himt FRom HEAVEA. .. GAL (523D HE
(wHo FORMERLY PERSECUTED US Mow) PREACHES
THE FAILTH WHicH HE ONCE TRIED TP DESTROY

B. PhruL HAD A GREAT PROBLEM . HE WANTED

CHEISTIANS TA/LED, EVEN HAD A PART IV A

STOMING , HE Gor A REVELAT/ON , THAT
PROBLEM (WAS ©BLITELATED.

C. FoR £verY PRoBLeEM A PERSON HAS

THERE /5 A PRomise OF GoD THAT
OBLITERATES THE PROBLEM .

D@PET JZD...BY WHICH WRVE BEEN GIVEN
To US EXCEEDMELY GREAT AMD PRECIous

PRomises THAT THRousH THESE You MAY
BE PARTAKERS OF THE DIVINE MATURE

HAVING ESCAPED THE CORRUPTION THAT
18 IV THE GWORLD THroucH [UST.
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UHEN THERE 15 A PROBLEM, LOOK
YoR A ROOT FEAR CAUSING THE

PRoBLEM

B.(PS 3Y: Y ) T SOUGHT THE LORD AND HE

HEARD ME AND DELIVERED ME FROM ALL
MY FEARS .

B . REEK THe LoORD oN ANY RouT FEps
BEHIND A PROBLEM

[ FEAR ©F A BAD GRADEG
R FEAR OF WHAT PEople wite THMVK

C SEEK THE LORD For Tti€ PROBLEM OBLITERATIVG
ILLUM\N ATION THAT DESTROYS THE FEAR

. STAY Iy FAITH THAT THE |[LLUMNVATON
Wit Come,

X STAY IN FAITH WORKING THE ILLUMINATON
AFTER |T Comes, TRAT VIcToRY IS SURE,

D @W 54 b)... AND THIS |5 THE VIcToRY THAT
HAS OVERCOME THE WORLD ... OUR FALTH

E. FAIMH 18 THE OPPoSITE OF FEAR . OUR JoB
15 To STAY (N FACTH

F (MR 5:36 5D Do NoT BE AFRAWL oLy BELWE
[i.e. AAVE ONLY FAITH -NO MIXTURE )
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%%Réw@HOLD OF RI\GHTEDUSNESS
INN NYOUR ™mMInD

A _@ED_R 10 Y-S )FOR THE LUEAPONS OF OUR WARFPRE

ARE NOT CARNAL, BUT MLGHTY (N GDD FoR PULLING
DownN STRONGHoLDS | CASTING DowWN ARGUMENTS AND
EVERY Hl6A Tuwe THAT EXALTS ITSELF A A(NST

THE KNOWLEDEE OF Gop | BRINGING EVERY THoOUGHT
INTO CAPTWITY TO THE OBED|ENCE OF CHRIST

J
B@ 05;;@ FOR HE MADE HIM WHO KNEW No sy

To Be 5N FoR WS )THI\T WE MIERT BEComeE
THE RIGHTEOUSNESS OF Gop [~ HIM

C . SOME HAVE STRONGHOLDS [N THEIR MIMD

TRAT THEY ARE MATH FALLURES, RESPONSIBILITY
FALLURES | A MISTAKE | A socint RESECT,. . ETC

LWREN A CHALLENGE COMES UP THEIR MIND

REPLAVYS THAT THPE STRONG LY . THEN NIELD To
TRAT AND RRE Boyub )

— VET THOSE |MAGES |
THE MIVND ExaLT THEMSELVES AGAINTS TH

€
KNOWLEDEE OF G0D THAT CHARILTIANS ARE THE
RieHTEOUSNESS OF BoD IN CHR(IST @esou)
NEW CREATIONS, oLD THiNGS HAvE PAssep AWAY

PLL THIMNGES HAve Become NEW (2 CETQ%
D. QCARST DownN THE oOLD

IMmAces Il IV A
CHALLENGE HAVE NMouk ™MD STRONG LY

REPLAVING THE BochD, RIGHTEOUS | OVERCOM I &
MATURE Nou HAUE BEEn mape |
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— {

LEARN FRom THE CLEAR ;
CLEARLY DD

s wrend

B (SesH . l\:ISQ AS THE LORD CommAvdep
Moses His SERVANT, So MOSES COMMANDE D
SosHuA | AND So JoshuA Dip,

B. WRnenN HIRED | THE FIRST THWG Dowe USUALLY IS
TRANING |

TAUCHT CLEARLY FRom THose wHo SEE cLEAp,y
— \

AND FoR THE TAUGHT ONES To FAITH FuLLY
_Q_Q 1T IN TUNE AND IN Focus |

D.(Rom 12:1000) Love boes No HARM .. .

'(HP\RN\ GENERNLLY COMES FROM MNoT Dowe
A JoB WELL, THE WAY You HAYE BEEW TRA[A/GL))

E. LIYE (s NOT ALL SUBTECTIVE WorD FROBLEMS

MUCH OF IT 15 LEARNING FRom THose wito
SEE CLEARLY AND Donveg (T-

F. SEEE Tue CLEAR oMNES AND L EAR I
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-

[Be STRONG AN OF Goad COURAGE Xxi/

R. "..be S&/\m\% ol 0\ 0(000 Cow\aj/q, \\®

B. There are thingg thad some view as
Vers hoal o dotha with GeQ Mw\j
L ey Qo y eet Ccan do ) bt You have T be
STRoMG pND OF G00b COURAGE !
. Vou do nel ook o Yhe opponedt , but
lge_c‘suf\ )&mv\\gj Ha EQ/CC ‘*@Cd% ) nal

Felewd( X on what Nou arL w g i)

D.whak 15 o way To gt Tavngthy &
Cownage " You can be commandl) T
have ot !

Soe 1T Command Jouw: BE STRowG AUD

6F Goon Co-u/LA6€~/

NoeT Dis-CowurnceD
BUT &N - Gocraces
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ENToY pewneg A STUD(Y)ENT

A.(PLP. Y211 ),.. FoR T HAUE LEARNED |N

WHATEVER. STATE T AM ,To BfE CONTENT

B. BE CONTENT IV Noup UPWARD GROWING
FLow (Like A ST™ grADEAR ConTenT (N

TRE 5% 6RADE |, BuT 1 ™ or
THIS (5 MOT seTrimg . o DWNE FoR 61 6RAoE )

C. BE WHAT You ARE WHEN You Arce (T

D. Nod 15 THE SEASoN OF YouR L IFe TD

SPEND A Ble PART (NoT ALL) OF Youp
TIMNE STUDYING -

E. GUARD YouR TIME . GUARD Vour Toy

F. THIS L5 THE REAL WoRLD Now,
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HIGHER MATURE EDwcATION

A. (Soun 2:23) AvD HE (Jesus) sAD To THEm , " You #Re

FRoM BENEATH}I AM FROM ABove . Nou RRE OF THIS
WORLD 5 T AM NOT OF THIS worlp.

B. SEsUS WAS NOT SPEAKING ABOUT D IRECTlonRALLY
UP OR DoWN, BUT ABouT MATURES

C. MANY EQUCATIONAL IDEAS COME FRom THE
REALM oF MAN'S Wisbom AND PNPPEAL TO

THe Lower NATURE ( excuses, wHY You

CAN'T LEARN |, DLAMING OTHERS | LOWERED
E)(PCLTAT/ONS)

D. TRUE RI6HER EDUWCATION pppeacs 1o
THE WNIGHER NATURE WAYS OF THE MOST HIgH |
(FAETHFULMGSS/ PiLicence, LISDOM , No Excycec

Success, UILTORY, OVERCommE, CourAGE,
CHALLENGE | DominvioN oF MATERIA L To BE
LEI\RNGD) (LSDHPM N STuQY HA.B!T.S)




Dtgcowaﬁscmw lS /\uﬂ‘ AN OF’lew

e b (R S L

A58 et A et

A, /Bc 57%0«»6 AND OF Gooy C@a@;ﬁgc J@g;,\
i

v

.

§
z
| §
o |
,“ . | g
|BE STROMNG  AND VERY CourAGEoy 31:%17/5

 Dis- c:fmméc‘ To REWE, TAKE AWAY Coqrpse
L EN - COURAGE * TO INCREASE COURASC  Fenys Freng,

B. [F You KNOW AND BELLEVE THE RIEHT
THNGS  huD Do NOT WAWER  THERE ARE
NO GROUNDS For DiscourARGEMENT |

'\H-w-......._‘.\

-

| C. WHew~N You KNow) \/O(»L /‘I(I‘CV(E
|. TRREVOCABLE ACCESS To wispoum

O TRREvochsLE AccEss To GRACE

3 I PREVOCABLE RIGHT STANOING w CTH Gogp
L TRAEVOCABLE  FORGIVENESS ACCESS

THERE ARE MO GROUMS Fok  discouthecmr |

E. wow THAMKS 7€ 10 GID
Losto ALWAYS LEADS U5 (N TRUMPH

«m;...._m.-.mm..n.--

[ CRRIST 7ol Cop [ )

£ TS 4240 WE Wit arsTFAL voR BE BISCOURAEED
TILL. HE HAS ESTABLISHED TJustec€ v THE EART
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NoT  SELT - PACED LEARNING

A.(mt té@*;q') TF ANYONE DES (Res To ComE AFTER
W\E‘ LET Him DENY HIMSEL@‘ AND TAKE Up
H[g c\oss AND ?ogtﬁw ME

B. SELF WILL wWANT To STOP AwD HAVE PilzeA

PR e e

C SELF wu.c. DEC € (vE '!TS(—:L.F DU€E To Hownveep
Foe SELF-ESTEEM | "

| N ONE STudY THRE WS, Cﬁme s LRST
IN How THEY

I MATH SCORES | BUT TFIRST
- FeLcT ABout mA—r,H -

D. HUNé&” To BE€ 600-—C676CMCD
._ﬁ‘“’

Gop ~PACED Em,@@we&e!} 13\/ GRHCC

P s
procm ey



GRACE-BooSTED CRRRYING YOUR OWN LOAD

V5.
DEPEN DENCE

PARA LY Z2ED

IN THE

UP NouR BE
MME CONSIDER TREMSELVES HRELPLESS

B (K. HAGIN) SO
DEPENDENT ON oTHER PEOPLE AND DO NOT REALIZE
ANS FORMATIONAL WORD ™MAT CAN

THERE 15 TR
TR ANS FOR M THEM To WHERE THEY cAw~ Do IT.
The~ THINK THEY CANNUT LEARN U (THOWT AN INDIVIDUAL
TutoR OR GROUP LORK. LWOHAT 15 NEEDED |5 To HEAR,
REL\EVE AND Follow THE RIGHT WisDoM WORD
GRACE TREY B0 T THEMSELF

AND CMPoWERED BY

o (GAL.6%R,5) BEAR ONE ANOTHER'S BURDENS... €7
T S ERCY ovE SHALL REAR His owN LOoAD.

GwE THE RIGHT Wispom WwoRD THAT FREES
oF HARMING DCPENDENCE  WHEN You ARE To

Do [T GRACE BpoosTED, NIT DEPENDENT ON

OTHERS |
)8 woRK Nou ARE MADE To Do

THEN THERE
RRLA
AS A SOURCE, MoT A DRAM ; Do 1T

HELPING OTHERS.



