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330 o Hluas| @ 5-1 Hwjyall e 1 sidl

Learning Outcome: Graph exponential growth functions.
13 U1 11 oyled @ 221 o LS

Summary of Rules e 1 33l (juilgd yaslo

8 N

Exponential Growth Function wa‘ gaull dJls
fz) =58%, bz

(0, 1) 9o y ghaiiallg X y9nall 9& Liyliill b

N J

Transformations <3 g=uil) dolall 8)g.all

g(z) =a-b* "+ k

y =k @831 Ll b

Vertical Translation duawiyJl d>l;531

g(z) = f(z) +k
k<013] Jawdg k >013] Llc3

Reflection and Vertical Stretch U...ui)ll 3doidlg GwlSaidl

g(z) =k - f(x)

k < 013] x y92all Jo> ywlsail

Olusbyll db daosslsi o ab some . 13lacl
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(11 5are5 0 221 yo WL ) (lizys ) (ulend zspiamell ) m
(Asymptote | oladl h:) (Verticai Translation | daniyl aaljzlo ( Exponential Function | duw3l &JI.\JI)

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

v f(z) = 2°
g(z) = f(z) + k

(12 05 0 221 go QLS ) ([ lizs ) ((puwlast zispinall )
(Asymptote | wyladl h:a) (Vertical Translation | d.wui).ll aplj;!l) (Exponential Function | &M‘:u&n.uD

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

[ Olusll db dueyslsi o db saxe i3] )
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(13 gsai 0221 yo LS ) (12533 ) (Jawgio iispimmall )
(y-intercept yab.n.o]l) (Reﬂecﬁon u.olS.n.iSD (Exponential Function | duw3l E'ULLID

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

Y flz)=(3)"

N

(plaali sla) 3o ) (12933 ) (Jawwsio :spiamall )

( Exponential Growth L__,,mi‘lll gn.UD (Asymptote wyladl .h:») ( y-intercept | y p_h.na.ll)

What are the y-intercept and the asymptote of the graph of g(x)?

g(x) =2-3" -1

o W, =1)§ §=~1 o (0, 1) ge=—1

A N /

\ =

fo (0,1); y=1 o (0,2); y=-1

.

[ Oluslyl ab duastsi o ab same f:slag] )
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(e 5o) (1o ) (gaiim ssinat) @)

(Exponential Function | duw3l ii]l.x.ll) (Vertical Translation | dawiyl &pljg!D

The graph of g(x) = f(x) + k passes through the point (1, 1). Find the value of k.

C(oln.n.ll slacl {).n) |:"'\':_'_;.;;as.:?_;u; 4) (Fm :6M|>
(y-intercept yab.ii.o.ll) (Asymptote oy ladl h:v) (Exponenﬁal Growth L”,,,.Mﬂl 9‘“"'“)
Which function represents exponential growth with asymptote y = -2 and y-
intercept (0, 1)?
Q sw=32+2 || @  d2)=32-2
O w-3)’-2 @ w=27-2
% > S

Oluslyll db daossisi ° db 3o 1 :3lae] )
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Learning Outcome: Solve exponential inequalities.
34 .32 .29 .23 y)ylei @ 230 Lo LS

Summary of Rules e 2 3il juilgd yaxlo

£ iy

dan 3l Jlgal) Galudl duols>

Property of Inequality for Exponential Functions
2
P b &= >y

b>1

8 i/

FiiE i

Power of a Power bg4Jl 899

(am)n — a'm'n,

Negative Exponent «Jludl w3l

syl db deosalsi ° ab some dislac] ) |
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(23 oae3 0 230 go LI ) ((olizys ) ((abuwd sispianall )

( Property of Inequality for Exponential Functions | daw3l Jlgall ool d.y.ob) (Exponenﬁal Inequality | Al i...gl...i'.n.ll)

Solve the inequality.

/

\.
e ™
(34 0a05 0 230 go LS ) ((lizys ) (abuod sspianall )
(Propertyof Inequality for Exponential Functions | dawndl Jlgall ol d.ypb) (Exponenﬁallnequality | ¥l i.uﬂhm.ll)
Solve the inequality.
5b+2
10°°%55571000
ys N ~
1
(] b>1 & b> =
S \ d
’ 1 e 1 \
b> — " o b —
[C : | :
\
\ y
- %

(29 Odpal @ 230 yo ul.aSJI) 1:/ il 3 /} (\b.;ug.m 69—*’-&&"/\} @

( Negative Exponent | «Jludl u.u‘lll) (Exponent‘ial Inequality | Aol a...jl...m.ll)

Solve the inequality.
c—2

B 3226
64) °

cC > —

o
A
> Qo
1 o

CS ——

O
V
B | o
= w

/
I.
\,

e
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paiio e g3l Csall gl JSsgll dliaw Olusbyl db deayslsi
Jodl bl Juadll J= 09 @ LigyistEl gl TAHA MATH ACADEMY

( (plaslt slas] 5o ) (@122 3 ) ((laawgio sspiuall ) ‘

( Property of Inequality for Exponential Functions | Al Jlgall Galul d.d..ab) (Exponenﬁal Inequality | Al i.u“Lu.n.ll)

Solve the inequality.

4:13—-1 =, 8$+2

Lo B8 ] ‘:/e x> —8 J

oy

L ) <8 0 z< -8 I

L ”,

~
(32 parad 0230 yo s ) (o34 ) (paiise spiaall )
( Negative Exponent | Ll ._,.u‘il) ( Exponential Inequality | oy | a...lnl.u.n.ll)

Solve the inequality.

3t+5 t—6
i Sk 1

<1 —
9 — \ 243
20
2 ) t> —40 [C’ b o
K ) <40 (C’ t > 40
S

\. )

' ™

(ptaaltslas o ) (b4 ) (paiite rsgimmall )

(NegativeExponent | bl UJSI) (Exponent‘iallnequality | Al i.gl.u.n.ll)

Solve the inequality.

8

IA

|
oo | o
=

A

|
| o

8
AV

I
00| o
5
IA
oo | et

e /)

=

[ Olsbl ab dueyslsi
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Learning Outcome: Write logarithmic expressions in exponential form and

write exponential expressions in logarithmic form.
12 J1 1 ooyled @ 265 o LS

Summary of Rules @ 3 3iJl (uilgd yazle

& ™

Definition of Logarithm ~ @i)leglll «ay,25
logrd =1y = b’ =3
>0 b#1, px0
N
s )
Negative Exponent < Jludl o3l
B 1
a~" = —
a™
a0
AN /
Rational Exponent sl ow3l
T m
an = ( v a)
= e
r
Logarithm of the Base w3l elegl
10gb b — ]., 1Ogb ]_ = O
\ L/

Sluslsl b duossls] ° ab seme fislag]
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TAHA MATH ACADEMY

Sluslll db daesslsi J

(Exponenﬁal Form | daw3l 5,9..4") (Logarithm p.‘i,ytéglll)
Write the equation in exponential form.
(4 ] 215 — 995 (& ) 15225 = 9
g \ J
' N i
iy 152 = 225 Mo 2252 = 15
A AN o

(4 Ol @ 265 Lo ‘...alml) (olizss ) C‘g‘”h"i :‘593““‘”)

(Exponenﬁal Form | duw3l B,g..all) (Logarithm p.‘i,pl.f'-g].ll)
Write the equation in exponential form.
logs 243 =5
;i It
(A ] 243° = 3 (o 3° = 243
b NG
& 3243 — 5 © 53 = 243
N N

(5 Ol @ 265 Lo HJUS") ( oli>ya /5 (Umlwi :‘sgim.dID

(Exponential Form | duw3l 5,9.@]0 (Logarithrn p.a‘._p_,l.é.g.UD
Write the equation in exponential form.
log, 64 =3
( 7
(A 3! =64 N :) 43 — 64
3 \
© g o 64° = 4
\ P

J

[ Oluslyl db dseylsi
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=
(7 irarai 0265 o U ) (5lizs ) (omwlusd zispiamnall )
( Logarithmic Form | daoiyylegll 5)9-@“) (Exponential Form | duwl 5)9-@“)

Write the equation in logarithmic form.

27 = 128
@ log, 128 = 7 J (Q log, 128 = 2
Lo 108105 2 = 7 0 log, 7 = 128 ]

gt Y

fN A

\.

(11 Ol @ 265 4o u.,JL‘iS.II) (x Qu:_»pj} (u.mi.wi :tsg.'iw.dl)

CLogarithmic Form | duaiyyle gl 5,9.-4") (Exponential Form | Al 5,9@]‘)

Write the equation in logarithmic form.

232512
Lo logs 102 = 9 J O logg 512 = 2 J
\1 @ log, 512 = 9 }o log, 9 = 512 |

A

-

(200 0 265 yo s ) (12533 ) (laswsio ssimmall )
( Exponential Form | daw3l 5,9«.:]1) ( Logarithm pﬁ‘.yh"-gﬂi)

Write the equation in exponential form.

1

TR

loga

P
f

|
\

Oluslyl ab daoyslsi
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"
(300050265 o sl ) (©12533 ) (lawsio rspimall )

(Exponential Form ‘ Al 3)9‘@") ( Logarithm ‘ PIJ_JL#,J.II)

Write the equation in exponential form.

1
| — = =2
085 95
o 53 — —9 o 25_2=%
/
LR

_/

25
A

"

i
(8 0arad 0265 o il ) (@il2p33 ) (lawgio :spiusall )

(LogarithmicForm | ag,ﬂg;lﬁgﬂli,pa]l) (ExponenﬁalForm | ¥l 5)"4")

Write the equation in logarithmic form.

37t =—
81

-

o logs 3=—4 o

1
log, = = —4

o log_, 81

= o

1
10%'3(_4) = ]1

-/

N
(9 o050 265 yo WS ) (012533 ) (lauwpio sispiaall )

(Logarithmic!:orm | i._._..n.i'._n)l.ig.l.lls,yall) (ExponenﬁalForm | i._._...u‘:lli)gmll)

Write the equation in logarithmic form.

72 i
49
i L i 1
0o logs(~2) = 75 \ko logr 5 = 2
4 1 T ™
1 ot log1 7=-2
o 98-2 49 7 ‘ o S
\ \ J

.

-

\ Oluslsll db dassslsi
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TAHA MATH ACADEMY

Write the equation in logarithmic form.
3
1 Il
7 343
( 1 ( 1 1
1 _— 1 gy — T —
o o84 343 3 | o e 343 7
1 il 1
] log g, 7 =3 \o 083 3= 373
(- ‘ o,
»

(6 oarad 0265 yo Qs ) (s 4 ) (padio spiaall) i

(Rational Exponent | R | ._,.uill) (Exponential Form ‘ Al 3)940") (Logarithm ‘ P:.:_,Lég].ll)

Write the equation in exponential form.

5
| 32 = —
084 9

& o

-
\ 8

b ot

vy

-

%
(10 el @ 265 Lo HJL?S.“) f:ub)_} 4 :} (P.\.E.i'.o :GMD
( Logarithmic Form I daoiyyléghll ii,gm]l) ( Exponential Form | ¥l EJganI)

~
(12 sapai 0 265 yo WLl ) (oo 4) ((paiio :spiunall )
( Rational Exponent | il ._,.u‘:ll) ( Logarithmic Form | daaizylegll SJ,.alI) ( Exponential Form | ¥l S”..all)

Write the equation in logarithmic form.
]
643 = 16

| 2 ( 2

o log64 = 3 o loggy = 16
' 9 s ™\

o log64 16 = g o log% 16 =64
. 7 '

Oluslyl ab duosslsi G ab anag Fhiag| )
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Learning Outcome: Solve logarithmic equations using the
properties of logarithms.

12 1 7 oyla @ 273 Lo OLSUI

Summary of Rules e 4 sl ;Huilgd yaxle

{7 N

duainyEgll Jlgall Blglusall duols

Property of Equality for Logarithmic Functions

g,z =logyy & =y

b>0, b#1, >0, y>0

Domain of a Logarithmic Function daei)leglll dJlaJl Jlxo

log, « 1s defined only for z > 0

vy

Zero Product Property ()uall L yall duol>

gh=0=>a=06r =90

Oluslsll db dasuslsi @ db soxe d:slae] )
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A

=
(8 Odpei @273 o .__..u-s.u) ( olinys ) (wmi uM')
( Logarithmic Equation | daaiyleglll i]al.u.ll)

Extraneous Solution - Property of Equality for Logarithmic Functions daoid [ duols
( | Jusall J:Jl) ( [ daaiy gl Jlgal) lglusell da b)

Solve the equation.

log: (:cz e 6) = logs x
‘&e =3 J |
p= —3 ] [o #=3

p=3 or & =2

"y T

S

.
CS" ,_',4»3.273._,9;9&'5”) CQU.‘:?)_\ ,) (.:,.n...:l.....l‘l kSM')

(LogarithmicEquation | daaiyleglll abl.n.n.ll)

(ExtranenusSolul'ion I Jusall J:JI) (PropertyofEqualityforI.ogarithmicFunl:tions [ daoiyylegll Jlgall dlglunall d.yab)

Solve the equation.

log, (mz —8) = logz 2z

O

“
=g

\\
e
I
N
©
=
&=
I
|
bo
-

7
‘\o =9
(o T =—2 1

. A

N

7,

.

%
(7 0pai 0273 yo et ) (012533 ) ((lauwsgiie soiamsell )
(Logarithmic Equation | daaiyleglll &J.;Lm]l)

(ExtranenusSolul‘ion | Jusall d:JI) (PropertyufEqualityforLogarithmicFunctions \ dusisylegl Jlgald dlgluvall d.yal.-»)

Solve the equation.

log, (23:2 — 4) = log, 2

/
‘Ko r=—2 e =2 orip=r—l }
Lo o= —1 J[o =2 JI

(

AN S

“—

n Oluslyll db daasaslsi e ab oo . 13lacl /}
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(m Oixed @273 yo ‘,.u-s,u) (w1233 ) (lawwgio :sgiumell )
C Logarithmic Equation | draiyyleglll ibl.n.nll)

( Extraneous Solution | Jusall .J.xll) ( Property of Equality for Logarithmic Functions ‘ daaipylégl Jlgal) dlglunall &uab)

Solve the equation.

log, (2x2 — 20) = log, 6z

~

0 v=—2 - s=5 )

L5 LT

[/_o a"=2 } \fo : ®=Dorinm= =2 ﬁ
N gy J
-

Grapmse e (o ) (giigamaa)
( Logarithmic Equation | draiyyleglll ibl.udl)

( Property of Equality for Logarithmic Functions ‘ daaipylegl Jlgal) dlglunall &uab)

Solve the equation.

log, (6:62 + 1) = log, Sz

-

~

(12 Sixal @ 273 yo glzs.u) t O34 ) C?.\.n.m :‘gg.i'.....n..dl)
( Logarithmic Equation | daaiyyleglll &J.\l.sm.ll)

( Extraneous Solution | Jasall J:JI) ( Property of Equality for Logarithmic Functions ‘ duoiyylegll Jlgall dlglunall d..uab)

Solve the equation.

logg (62 — 3) = logg T

\ \
s = . —

e P

\ &_ J
( N>
(c_ 1 (D 1
P = — Pes —
3 2
L 4
o =,
' Ny

L
.F Oluslyl ab daoyslsi ° db oz i 3lasl /
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Learning Outcome: Evaluate logarithmic expressions using the

Change of Base Formula.

5 Jlo ® 279 o LS

Summary of Rules e 5 34l juilgd yaslo

Change of Base Formula wlw3| juusi dsuwo

log, n
log, n=———
log, a

a0, >0, @=1, b+%&1

~

A

Common Logarithm  (gslall eid,leglll

logx = logo

x> 0

N

Power Property 8g4)l duol>

log, mP = plog, m

m > ()

=~

Oluslyl db duosslsi

e db e .0 3lacl
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(5 e 0279 go sl ) ((olizys ) (el sspiansall )

(Common Logarithm | salall pi'._gl.i'.glll) (Change of Base Formula | gwlw3l jusi d.n....a)

Evaluate the expression by writing it in terms of common logarithms. Round to the
nearest ten-thousandth.

log, 11

\o 1.0414 \ {o 0.2891 e 34504 \o 0.7404 }

1

J

(plnall slag) 5o ) ((0lizs ) ([ pawluod zispiaanall )

(Common Logarithm | (salall P.i'.yl.ﬁgl]l) (Change of Base Formula | Gwlw3l jusi da. )

Which expression is equal to the given logarithm written in terms of common
logarithms?

logg 17
log 17 17 log 17
o log 8 | o 8
| log 8 1(
e log 17 o log 17 — log 8

Jk

o

(plaali slas) 3o ) ((lz) 3) (Jaawsio :spimmall )

(Common Logarithm t___9..\[1:." pﬁ'._gl.i'.glll) (Change of Base Formula | Gwlw3l juusi m)

Evaluate the expression by writing it in terms of common logarithms. Round to the
nearest ten-thousandth.

log: 30

\o 0.7782 : [o 2.1133 \ o 1.4771 ]0 0.4732 |

LN

([ Olusliyll ab dgesslsi
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' . ™y

. ™ 5 I_/"' " ) . ‘\__I
((d.ﬂ.dl slacl U.n) ((Wl>33 ) ( lawgin :soimmall )

(Common Logarithm | (salall p-'ie,)l-é-gﬂl) (Change of Base Formula | gwlw3l juusi dduo )

Evaluate the expression by writing it in terms of common logarithms. Round to
the nearest ten-thousandth.

log, 23

o 1.3617 \o 0.7597 ‘ e 0.4421 ‘o 2.2618 ‘

/

o

-

(aal slas) o ) ((lzys 4 ) (paiio rsgimmall )

(Common Logarithm | (salall p.‘i,t_,Lé-glJl) (Change of Base Formula | gwlw3l juusi déuo )

Evaluate the expression by writing it in terms of common logarithms. Round to
the nearest ten-thousandth.

log 1 20
@ 1.3010 o _2.7968
@ 2.7268 o —0.3667

(ot 00) (i) (s gaimal)

(POW‘—'" Property | &gl d.ml:-) (Change of Base Formula | Guwlw3l jusi da _._.a>

>

~

Given that log 2 = 0.3010 and log 3 = 0.4771, use the Change of Base Formula to
evaluate the expression. Round to the nearest thousandth.

logg 8

o 0.631 \o 0.946 \ O o0 \o 1.057 ]

\. J
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Learning Outcome: Evaluate expressions involving the natural base and

natural logarithm.

3 Jlo ® 286 Lo LS

Summary of Rules e 6 sl ;uilgd yaile

P =

Product Property < yall duols>
Ina+Inb=Inab
a>0, b>0
\ J
ra ™
Quotient Property douudll duols>
a
Ina—Inb=1In-
b
a >80 0
\ J
Vi i
Power Property 5g8Jl duols>
plna =Ilaa”
a >0
\ J
fi N
Inverse Property duwusSall duolJl
e =2 (z>0), Ine* =z (x € R)
3 EEE

Oluslyll db daasaslsi @ db some . 13lacl
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(3o ¢ 286 yo il ) ;:_'\I'_"_Qa..-..-,-f,- ) .> (prolosd zspiaanall )

(Power Property | g4l d...sab) (Natura[ Logarithm | sudall p.i‘gl.ég.l.ll)

Write the expression as a single logarithm.

%11’18 —In3+1In9

\ Vs

| o In6 | e In 24 | o In 14 | I o lng

~

>

(pasion) (e ) (ol spisal)
(Power Property ‘ dgall d‘..ab) (Natura[ Logarithm | rodnll P.i?)lﬁ’.”l)

(Product Property | wall ii.ual:.D

Write the expression as a single logarithm.

2In3 +1n4

o In 24 ‘o In 144 ‘ o In 36 \ ’ o 1n.13 ‘

b3 Py ™~

o

~

/

f

((hagd (30 3ixi) 3 Jlio @ 286 o LS ) (1233 ) (bawssin (spiamall )
(Power Property | dgdll Mb) (Naturat Logarithm | (=udall p.'-'._ulf.gl.ll)

Write the expression as a single logarithm.

1
—gln7—1n27—|—1n6

Ve
[

: . ”
o I % E o In 27

o In 2\;/7 o In (162 \q/?)

~
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~

(plzall slag) 3o ) (@l2y33 ) (Jawgio :soiauall )
(Natural Logarithm | sl pngLégllD (Natural Base | (subll uul.uuil)
(Inverse Property | dawSall dyal:dD

Evaluate the expression.

0. 0 0 0.

J

o

(plﬂ.all slag] w) ( :".;;,,L?,,; 4:} (?.;azp :Ggiu;dl> ‘

( Power Property | 8g4Jl Eb..al:-) ( Natural Logarithm | _=udall PJ?)E;UI)

Write the expression as a single logarithm.

1
41n 2 — §1n16+31n3

{0 mst || @ 1n108][° In 1728 ]LQ 39 |

/

e

(aall slas] o ) |;'_::'m.-;,,;.> 4) ((paiio sspimall )
(Natural Logarithm L,n.uh.ll p.i'g_,l.é-gl.ll) (Natural Base ‘_.,nahll u.ul.w‘ﬂl)
C Inverse Property | dawSall d,_.ml:dl)

Evaluate the expression.

62 In3—In6
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Learning Outcome: Simplify rational expressions.
1 JUo @ 311 Lo LS

Summary of Rules e 7 3il (juilgd yazlo

Simplifying a Rational Expression yaaidl jladell Jouwnss

ac a

be b
b4 ¢£0

.4 J

i ™

Difference of Squares (jasiyo ) (9ol

a? <b° = (a — b)(ab)

. o,

Vi R

Excluded Values a2l pasc pu.s

P(x)
Q(x)

undefined <= Q(z) =0

LBl laiall 8
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(1due 0 311 yo i) (olizys ) (b issiuall )
C Simplest Form ‘ 8)9:0 -hu-v-_li) ( Rational Expression ‘ [ )l.\idl)

Simplify the expression.
72 — 2p— 94
223 + 622 — 8x
( z—06 ( z+6
o 2z(x + 1) o 2z(x — 1)
SN
e N
r—06 z—06
e 2z(z — 1) o £—1
X A

(1 JUo @ 311 4o u,alJiSJI) ( oli>)ys /\ (E,.wlmi :‘SMI)
( Undefined | Wjao ).A.ﬁ) ( Rational Expression [ il )IMD

For what values of x is the original expression undefined?
2% — Dpp— 2
23 + 612 — 8z

N ”

- ((qj_u,jl ai.u.!.;..c) (wlzys 32‘)( bousgio i Sgianell ) m ~

(Difference of Squares ‘ uaﬂ)auua)ﬂo (Simplest Form ‘ dygu0 -hu-v-_!i) (Rational Expression ‘ il )l-\idl)

Simplify the expression.
9
22 + 52 + 6

i a8

z+3 -9 r—3
o ©: o .5 e i
.

\. ~
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(ploall slac) go ) (12933 ) (lasgio sspianall )

(Simplest Form | 8)gu0 b...-.ui) (Rational Expression | (il )L\E.A")
(Difference of Squares | (asipo O @).ﬂ.“)
Simplify the expression.
3z — 12
x? — 16
o : o
x+4 | r+4
o & o =
x—4 x+4

(plaadl slact oo ) (1234 ) (paiio sgsianall ) :

(Simplest Form | 8yguo h.;@i) (Rational Expression ‘_,.uu.dl )I.u‘i.oJD
(Difference of Squares | (aeipo O @)AID
Simplify the expression.
16 — x*
x? —x — 12
( Y o )
o r+4 o z+4
z+ 3 | r—3
o r—4 | o z+4
T4 3 & 44
3 \ JJ<q

(ool ab dwastst
~——
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pisio pire 3Ll Ciall S gl JSagll dlia

(plaalislas) o ) ((lzss4 ) (paiio sspinanal) ) ()
(Simplest Form | 8)gu0 .huUD (Rational Expression | Gl )IMD

(Undeﬁ ned | 9)20 )..-.s>

Simplify the expression, and state the values of x for which the
original expression is undefined.

3 — Agx
2x2 + 2x — 12

03&13”7&% 5 @ MY s

o

[ Oluslyll db duestsi a db aozw i slac) )
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Learning Outcome: Simplify complex algebraic fractions including rational

expressions.

19 1 16 ylei @ 323 o LS

Summary of Rules e 8 siJl juilgd yaslo

.
Complex Fraction «aSyoll juusll

vy

~

a b_a,—l—b
c ¢ ¢
=10

Y

.
Equivalent Fractions di9\Siell yguusll

a_a-k:
b bk
k=£10

"
Difference of Squares (jasuyo (92l

z° —9=(z—3)(x+3)
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(aallslag) 5o ) ((olizys ) ((mbend sspiumall )

(

(Least Common Denominator (LCD) | jsuo 3l &Jyidinall ?I.ii.aJI) (Complex Fraction | «aS)oll ).wSJD
Simplify the expression.

1+1

e 2

1 I

B2

| 2 | 2 || )
Lt &+ —
9 |

o 0; . 06 0

\

/

(17 sai 0 323 yo LS ) (Glizs ) (bl igpiuall ) ‘

(Least Common Denominator (LCD) | juo3l & yinell ?lii.aJD (Complex Fraction t._.AS)Ajl).H.ISJD
Simplify the expression.
4 1 9
49 Z—0
5] 8
x—6 xT+95
( 13z + 21 ( 13z — 21
T+ x—
o —3z — 23 | o —3z + 73
v s N
e —3x -+ 73 o 13x + 21
132+ 21 | —3z 4+ 73

[ Olusbyll db dsaslsi
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J= 0sn @ Ligrusdl ejall

Oluslyl) db duasslsi

TAHA MATH ACADEMY

(Least Common Denominator (LCD) ).é..a‘IH &yl ":l.i.n.lD (Complex Fraction | «aS)oll )...uSID
Simplify the expression.
2 " S
=3 -9
3 4x
r+3 x2%2-9
| o Rk +9 | | o - oxr + 6
5r + 6 | &— Y
o »x + 6 o »x + 6 .
r+9 | Z+9

(16 oipa 525 5o a8 ) (s 3) (Basin wsoiaa) (@)

\
s LN

"’

(18 o3+ 323 00 i) (5123 9) (Tasasin i) QD)

-

(Least Common Denominator (LCD) | »uo3l & yuinell ":LE.A.IO (Complex Fraction | «aSyoll )...uSID
Simplify the expression.
5) 21
r+6 2xr-—1
7} " 4
2c—1 x+6
5, 17
o 957 4+ 2545 o z? + 14z — 4
z2 + 14z — 4 | 222 + 2245
e ~9p? 490 —. 5 o 2* + 2w + 5
2+ 14z — 4 z? + 14z — 4 |

\
e

£
db somwe . :slacl
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(19 o3 323 g2 ) (oo #) ((paiin nssa?) @) |

(Least Common Denominator (LCD) | jsuo 3l &Jyidinall pl.ii.o.ll) (Complex Fraction | «aS)oll ).u.nS.ID
Simplify the expression.
8 4
r—9 3Jxr+2
3 n 4x
3r+2 x—9
@ z2 — 33z — 16 | © _22 4+ 152 + 16
| 1222 4+ 11x — 27 1222 4+ 112 — 27
o 1222 + 11z — 27 | o —22 + 332+ 16
—x2 4+ 33z + 16 | 1222 + 11z — 27

-

(ehzall slact 3o ) (et 4 ) (paiio rsianall ) ‘

(Least Common Denominator (LCD) | o3l &Jyidinall ?Lﬁ.n.ll) (Complex Fraction c._.aS).nJI).mSJD
(Difference of Squares | (a0 () Lgp.ll)
Simplify the expression.
4
1-—
X
3 2
Lt —s —
i 4
- 5 N\ 7 \
.. 06 06 5 0:;,
£+ 1 z—1 || 2+ 1 3z + 2
Sluslyl db duoyslSi ab 355 it )
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Learning Outcome: Graph transformations of reciprocal functions.
16 1 13 5)los @ 333 Lo LS

Summary of Rules e 9 3l ;uilgd yaile

ra 2

Reciprocal Function Form  gliall dJla) delell dauall
a
flo) =~
-,1; = h}
a#0
-
e - ™
Vertical Asymptote il )Ll b5
B=h
X J
s \
Horizontal Asymptote 8931 ylaxll s>
y==k
- =
Domain and Range (sawallg Jlxxoll
D={z|z#h}, R={f(z)|f(z)#Fk)
\ J
o ™
Reflection wlSaill
a < 0 : reflection in the x-axis
2 J
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=
(13 OI)ed @ 333 o ubﬂl) [::""le.?u.;s \) (gwbui :GMID
(Asymptote wyladl .Inp) (Domain and Range | (saellg .Jl.;.u.ll) (Reciprocal Function | wgliall 3Jl.\>

State the domain and range of the function.

1

f(':r;):a:—l—S_3

D={z|z+#-3}, R={/(z)| f(z) # -3}

D={z|z#3}, R={f(z)| f(z) # -3}

D={z|2#3}, R={f(2)| f(z) #£3}

D={z|x# =3}, R={f(z)]| f(z) # 3}

4 ™ ' N\ 9 ™
{ \

.

(16 5ar03 0333 o sl ) ((lizs ) ((mlanl (spiasall ) m
(Asymptote | oy ladl Jn:.») (Domain and Range | Sellg dL?.A.") (Reciprocal Function | weldall ii]l.))

State the domain and range of the function.

I

f(:c):$+4—2

D={z|x# -4}, R={f(z)| f(z) # 2}

D={z|x# -4}, R={f(z)]| f(z) # -2}

D={z|xz#4}, R={f(z) | f(z) # -2}

D={z|ac+-2}, R={f(2) | f(x) # —4}

o
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e ~

(15 3050333 o WU ) (©1233 ) (dnawgiie ispianel] )
N AN P
(Reﬂection udlS-ﬂjllD (Domain and Range | $3wollg dl-'_aA]D (Reciprocal Function | wgldall t'in)

State the domain and range of the function.

r+1
D={z|z# -1}, R={f(2)| f(z) # -3}

D={z|z#3}, R={f(z)]| f(z) # -1}

®
@ D={z|z#1}, R={f(2)| f(z) #3}
(c/
(o

D={z|x# -1}, R={f(2) | f(z) # 3}

(14 5103 0 333 yo I ) (12533 ) (lawwsio 1spiuell ) (R
(Reﬂection UulS.n.i:ll) (Domain and Range | (sawllg ,Jl.?w.lo (Reciprocal Function | wgliall a.ll.D

State the domain and range of the function.

|

fl@)=—5 =6

D={z|z#5}, R={f(z)]| f(z)# —6}

D={z|z# -5}, R={f(2) | f(z) # 6}

(A
0o
© D={z|z#-6}, R={f(z)| f(z) # -5}
©

D={z|z# =5} R={f(z)]| f(z) # 6}

. —

.i Olusbyll db deosslsi @ db sane fislas] )
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padio yire (3Ll Caall SHlgll JSaall dliani Olusbyll db daossisi

(@aall slag 5o ) (s 4 ) (paiite cspiamnall )

(Reﬂection UulS.n.iiD (Asymptote wyladl .hp) (Reciprocal Function | gldell EUIJ)

Which function is represented by the graph?

ny =y |
8 (A ) fl@) = — +1

: T4 2
4 |
' 1
! -
=—_—_-':2"__.: ______ o f(x)_$_2+1
IR a6 |x | _1 |

I
N
— N
~
A
8
S—
I
8
I
o)
|
—

W,

(aallslact o ) (o4 ) (padio spiumall )

(Asymptote wyladl .In:») (Reciprocal Function | wgliall EUIJ)

Which function is represented by the graph?

2y 2
i o f(x):x—l—l_i_g

fl@)=— -3
______ = 38 ISR .=
B 5
6 f(m):$+1_3
8 |

o
©

B —
@

[ Sluslyll db dualsi
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Learning Outcome: Solve rational equations.
2 JUo @ 356 o LS

Summary of Rules e 10 sil (yuilgd yazlo

Cross Multiplication  Jalidl wpall
a C
=== =% 0d= b¢
b d
b£0, d+0
%,
Fi Ty
Extraneous Solution Ju>aJl J=JI
denominator = 0 = reject
bivo Wloliall 351 Jaxi dosd (s pasys
8 >
o
Zero Product Property  (§yauall ©puall duo>
i =0 = ag=00F =10
\ o
8 ™
Work Problem Jwosll dsles
1 n 1 1
t1 1o b
8 b/
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\

A

(2 JUe 0356 yo QLS ) (ol ) (bl ispinnell )

(ExtraneousSolution | Ja>all d:.dl) CRationaI Equation | - PPPTH || iblan]l)

(I.east Common Denominator (LCD) | yuodl ¢yl ?l.iin.ll)

Solve the equation.
2m. B m? + Tm + 4 _dm
m—4 3m2—18m+24 3m—6
@ ]
\.o m=4 J ‘&o m=1 ‘
{e m=4orm=-1 } [fo m=—1 [

N

(plaalistas) g ) (olizs ) (bl issamall ) (XY \

(Least Common Denominator (LCD) ‘ Fuodl ¢yiill ?L&dl) (Rational Equation | il &J.;lan]l)

Solve the equation.

3,15

r 2
e e

| 1

Lo T=2 l{\e 5= 1 I
. H
Lo =4 |\\ o r=—4 |

.

’

(plﬂnll JL\.:[Q») (os3) (lwgio :GMQ

CExtraneousSoluﬁon | Jesall d:dl) (Rat‘ional Equation | - PP || aJ.\Ln.n.lI)

Solve the equation.
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