10.01 Exponentials Review
Properties of Exponents:

Product of Powers

Quotient of Powers

Power of a Product

Power of a Quotient

Power of a Power

Negative Exponent

Zero Exponent

Rational Exponent

n= U

R m"'i

Simplify. Your answers should only contain positive exponents.
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10.01 Practice:

{'simplify. Your answers should only contain positive exponents.
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A logarithmic function is the inverse of an exponential function,
Definition: Let b and y be positive numbers with b = 1. Then, the logarithm of y with base b is
denoted by logy, y and is defined as follows:

logbﬁ if and only if b* ;\y
N .

£l
10.02 Intro to Leg Funct’on

Examples: Convert from exponential form jntg logarithmic form.
m 1 et e ] m
1, 22 =8 o 2. 578 = . 3. 81 .

AN A
log s ==3 e 3er
Jst?s %%

Examples: ‘Convert from logarithmic form into exponential form.

U'Lh-\

4, logg 25 =2 ' 5. log7$ = —3 4 6. '10332 2 =

34—5

% Common log is log base 10 & Natural log is log base e

# Denoted as logV, it is understood "+ Denoted a@N it is understood
to mean logyo N . to mean log; N

% The LOG butfon on the calculator | - *% The LN button on the calculator
evaluates logyg N : A evaluates log, N

- .Examples: Rewritein exmggggngagfgjm xamgles Rewnfe in logarlthmm f{ogm\ o

7. log100 =2 8. m7=x 9. 10 P 10. eZ 7389
o0 =e =
(ojwmk A fbf.‘g",l X '0 e -
Y jw@i‘)

2 ' .
[0°=l00 e =7+
‘Examples: Evaluate the following logarithms. i(}

11, logt =X 3 12.'10g648 =

jw =%
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0°=1 S ["Z]




:r;\.wwis; *?un c"‘[(m: IW 'S !
l) siwap X'.a(-r\jg a) 'S"EV(’ {6&?3 3

10.02 Intro to Log Function

A logarithmic function is the inverse of an exponential function. T

Definition: Let b and y be positive numbers with b = 1, Then, the logarithm of y with base b is

denoted by loglJ y and is defined as follg

logby X 1f and only 1]‘ bx = y

Examples: Convert from exponential form-i logar1thm1c form
2, 578 =2 | |

Examgleir-‘ Sﬁénvert from logarithmic form int ex nential form.
1

logy — = —3

4. logs 25 =2 5, ves
\—} '

% Common log is log base 10

** Denoted as logh, it is understood
to mean log;o N

» ** The LOG butfon on the calculator
evaluates logo N

xebd
jt ﬂgj&h%(ate:

egy=x

3. 811/"’ =3

% Natural log is log base €

#* Denoted as InN, it is understood
to mean log, N '

% The LN button on the calculatof
evaluates log, N

‘Examples: Rewrite in exponential form.

7. log100 =2

Examples: Rewrite in logarithmic form. _‘

10. ez"-—~ 7.389

G4 =%

12, loge, 8 = K

? .'X: 3l
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10.02 Homework: Evaluate each logar'ithmic expression,

1. logs125 :_5(
5% =35
%=3|

4, log,2 = ¥
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x=1a

7. Ine? = K
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2. logg1 =¥
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6. 10g 10,000 =3¢
u .

12. log 527 hul V¢

(13)~27

N D Sbtw’b%‘

b -
'iX =3 _




10.03 Properties of Logarithms

Opener: Simplify the exponential expression.

1, x8%x"»x

Date:

3, <g4')11

Special properties of exponents and logarithms, where b is positive and not 1:

log, 1 = @ : Why? L@P l
; [ 1
logﬂg =, Why? l) bl }J
lggb = R Why? L”‘: L”‘ Vv
‘ plogs % — :% Why? ibﬂ L;>< = ‘bf)l:%\

Properties of Logarithms:

logy u log, v

I‘ng 4= lOgZ 8=

General Rule:

‘Ujl)(u foj K& hjf» v

logpu - logp v

logy 3125 = logs 25 =

General Rule:

{"jg,“"lojw ‘-‘?l(?ﬁ Vv

log, u™

log, 4° =

General Rule.

[Oj W =n "fﬁ
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Examples: Use properties of loganthms to expand each expression. The expanded logarithm
expressions should have arguments with no exponent, product, or quotient. 7_) i

1. iog52x= fuﬁBQs& iuj?'x ' (ij(/\ [(7['\/ ?76 )
| \glomzf\oia'

s

expresswn should be written as a smgle loganthm with no coeff1c1en

(éx’) fojzb(*o

8. —5 loga(x + 1) +3 log, (6x)

S ——

1. log20+210g———logx+310gy L 0?0"21-4 3]
IUﬁ(QO«% oj( )” Uj {0\7(—_4‘:
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10.03 Practice
Use properties of logarithms to expand each expression. The expanded logarithm expresswns should

have arguments with no exponent, product, or quotient.

1, lng

2. logg3x

3.log5% .
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Use properties of'logarithms to condense each expression, The condensed logarithm expression should
be written as a single logarithm with no coefficient.

8. logs 8 —logs12
9. 3lnx+5Iny

10, 10logk —2log3

9’/.11

oW g% g lyp
(‘1 . 510g536+10g51ﬂ——310g5p u
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10.03 More Practice with Log Properties ‘
Choose “A” or “B” as the correct answer. Then, explain the mistake in the wrong answer.

10

Date:

dx

I - . AnswerA Answer B
I+ | Expand: log () logj ~logk +logp * logj —logk —logp
! + ’ ’
l()ﬂ\j"‘lwik !C}o\% \/
Z. | Condense: g “log (ff) log a'/*
S Hy 4
s i’ifj @ OJ 4 ‘
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10.04 Solving E;ponential Equations

= bY:if and only i ;

12

Date: |

Recall the One-to-One Property of Exponential Functions:

For this property to work, notice that the bases must be the same.

Examples Solve each equation.
32x+3 - 42x+10

& (xo;g) a2 (2410 )

5’><»+15*w 4+><~+Q O
[X =

There is a similar property of logarithms:

\ggﬁs - \3\1% (x-3)

.,,’2)(3[4,}(%‘ ;l
~6x=~13

One-to-One Property of Logarithmic Functions:

dogpx =logyyifandonlyif x =y.+

Examples Solve each equation.
3. logsx = log43 +log4 (x-2)

Pyt =hg, 36-2)

This property also works backwards:

| =dx = f

X= 3(x-2)
X=3%~6

if x =y, then logs X = ogb Y.

MCX o el

This method is often called "taking the log of both sides” and is helpful to solve exponen'mal equations.

Examples: Solve each equation.
4, 4% =15

5. 3.2e** +2.5 =169

6. 62x+4 - 5—-x+1

7. 23x+11 . g2x+l




10.04 Solving E;(ponential Equations

h¥ z=b%if and only % iy

1

Date: .

~Recall the One-to- One Property of Exponential Functions:

For this property to work, notice that the bases must be the same.

Examples: Solve each equation.
1. 32x+3 - 42x+10

2?\#(}{%3) &;(Jx»ﬂu)
Oy | s 4+><»+£2 v
[x=5 [x 5

There is a similar property of logarlthms

» ;, R
3 81

\E}:l S\‘f (3~ 3)

~dx = L -
~6x ==13,

One-to-One Property of Logarithmic Functions:

Aogyx = logpyifandonly ifx = y.,

Exémples Solve each equation.
3. logsx = log4 3 +10g4 (x-2 2)

I

g by 32

This property also works backwards:

Examples; Solve each equa’mon ,
4, 4% = 2 5 >

’ojj‘i’ frszz i »;}g”
}( fo L% A
[ b %’ Ly
37 j

6. 62X+4- o 5~x+1

ﬁwe?}‘*‘*‘ log JS o

Q"x h’;j‘[’ + X‘ajg - .o(js

X (logétlog 5 5) =lo 5=l

= Jog 5 - Hlug

X< 3’(5@5;2) ,,%f,i

logs v.
This method is often called "taking the log of both sides" and is helpful to solve exponentlal equations.

if X =y, then logs X =

5. 3.2 + 2.5 =169
~2,§ =%

e 5
= U5
The =h U5

ot




‘ﬁ@&“%ﬁ}% /; X %*Q X~ 8/ -0 13
8., e 42" ~8=0 (X +L¥') (}{ l> 0 9. 4e* + 8e¥ =

) (e-2)=0 | he™+ e

6’"*’1”" =0 A= 0O ¥ facto 2{”}\%{}\ 5= C7
S | (x+ £)(x-1)=0

(dx+5) (waf\)w‘)

Je-]= 0

do' 5 =0

Practice:
Solve,

P o

4,8%~1=34 5. ¥ +5=16

7. 0.75e3% —~ 0.3 = 80.1 g, 72x+1 o 3a+3

10. e%¥ - 15e* + 56 = 0 11, 6e?¥ — 5% = 6

5

-5 =0

3,187 =96

6. 2.5e***

=14

9. 9x+2 - 25x-4
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Use the properties of logarithms to expand each expression to match with an equivalent one below.
Then decode the answer to: Why does a moon rock taste better than an Earth rock?

1. logy(xyz)

| i 4X+Ifjl}j""/li?‘f:i ‘
i

. ’0\7% Xﬁ‘n"h}j%j “I(?jt{;‘z
ai.%x& I"-‘?z;,j ~fogy 2

M|
7. lo 4(6y225)

{(fi G%Q%J*glw Z- ﬁj

bewes ommssteimdy

2. 10g4(yiz)
iujifx-'oﬁg*j;iojq% .

[s]
5. 10g4( 5)
fukj%f}(/o;?,f)( /«:7‘13 ﬁjg‘

iﬂﬁ%g + 5fng,, X~ /oj@,, 3 “'/‘f“’j yz

O

3. logs 3x* .
0J13+/0j;,
' ""1,‘3 \-4 ‘i?tt .

|6 o (2)

laﬂé + WL%X + g//dfj# 4 ﬁ-j’/%;il

(Z1

f f 43t Ql&jq j *k’wﬁqu »?Iaj;,,‘x

fuccsed

{9. log4(xff) |
o 46’/0.‘?”'(*;% d
Oy X ST T 2 j’**l

e

logs3 + 5logyx —2logy v +logsz
p

4log43 + 4log4x
H

@ logy3 —7logsx + 2log,y +logsz
] E

@

2logyx + 10g4 y —log,z

5log,3+5logyx —2log,y —log, z
H

Q. logs 3+ 5logex ~2logsy —logyz @ fogy x +log4y+log4z
S 0 ' A
(/7) logs 6 —4logyx + 2log,y + 5logy 2z logyx —log,y —logy z
) T . S
© logyx —

log,v +logyz
N

(/é) log, 6 + 2log, x + 8log, vy — 3logy z
|

(’3’5

log,3+4logyx
R

2

T .
6logyx —=log,y + 6log, z

@

logy x — ~log4 y+ 6logsz
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10.05 Solving Logarithmic Equations Date: _

The opposite of taking the log of both sides is to take exponentiate both sides. This can be used to LY
cancel a logarithm from one or more sides of an equation. To do this, make each side of the equation
the exponent of the value of the base of the logarithm(s):

If log, x =y, then plogsx = pY, Nfﬁ’{)
b 7 YLl
This may have the effect of converting the logarithm into its exponential form. ﬁ‘j N

Also, the argument of a logarithm must be positive. **Check for extraneous solutions before moving on
from each problem. Meaning if the value you get for x makes the argument either 0 or a negative, you
must exclude that value from the solu‘mon set.

Examples Solve each eqtiﬁtlon\
3lnx=-24

MS -~ f?j

o° \ 2. 4-3log (5x) = 16
e stu

j(bx)

33 5 n i CE*%
3, 4. mgf (- 4) /lfz/ 21 T
- 4 ; }i - wi"‘”"“ # f g
. = ot BT gpe

73

)
¥
w
A

You may have 1% use'properhes»ta»change the equation to have at most one logarithm on each side of the
equation. \

5. 3 logr x = logy 64

5 I N
K=6 1

6. log: 5 = log: 10 - log, (x 4)

{%jag'” haﬁg(%” > i:s*(x L{)
| ﬁxwéZOﬁ/Q
6}( :::3"(27

7. log4 (x 3) + logs ( x+1)~log4 (6x~18) ) 8. In(3x - 4)~1 +ln (2x+3)
}%;7 }f”“q !
?)fs%a -

X~ 3><+ X=3 % éxﬁw g
K=2x 36 x tIF =7

(Qe 3:) Y

Kigxti5=0 [0 /T e i
(x-5)(x-3) =0 [ XT3

=5 x=5




Practice:
f@‘g Solve. Don't forget to check for extraneous solutions!

4, —8logx = —64 2. 2+3log3d = 5

-5 -5 - 2. 2
g =8 ER

4,7000Inx = —21,000

7.Inx+In(x+7)=1n18

9. In(x ~ 3) + In(2x + 3) = In (—~4x?)

i

()=

i
10=3d 314420075 = 54 |
Wwwrém ke ~14 | 2 ﬁ? |
3 T‘ e S i .2
By ;2 20 @
§ = «fgwa/
5. logg(x®+11) = logg92 6. logy,3x = logs1 (x +5) ~logy412

8. In(3x + 1) +In(2x — 3) = In10

10. log(5x% + 4) = 2log3x® — log(2x? 1)

12. logg9x — 2 = —logex
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Why do Lumbeyjacks Make Good

Yusie?

Directions: For each problem solve the exponential or logarithmic function. Doodle or
color on the lumberjack below according to your answer choice.

1. 23,\——19 = 4

Bx-18
2 =2

Bx~\q =2
wia {9
A2\

=

2. log, x+log,(x+7)=
lc:rj,L XExeF) =3
‘aﬂzx“»ﬁx =38

CMEERL
Gy

3

uP{g rieg..

222 Pt @\ o\ 100 L UAH) =8
“J 3
K24 AR ~B =0 toga\ loge 843

X +8)x-~\) =0 \xp8-3
il

K= =8 pasol |

Bagy

3.2 -7 +6=0 a‘ﬁ
u=eX 4
2u2 Fw v~ O

(U-gu-By =0 ghez
2 A WK-_.\“Q_
w-2You~3)=0 X2 ﬁ@
w=2 2u=%8 eX= B
we= B 2
£

Ko s B
ne \vx.i
X=n g wldi

It youranswers

A:slorhisanss

If your answer is 1 and -8
draw the following hat;

E

"d

youransweris62s

wddscolor

rey & s
If your answef1e%7 Bolor his pants l@{gﬁgﬁg%e rdsiaclaw If your answer is 4. 48 and 7.39
blue. thedollowing:hats color his hat blue.
2\ 5.7" =156 6. 37 oy
4, log(x+1)—log(3x—2)= log(M) 3 27
Xl ) “na®einse g, g
Py de% CXin =Bl
s W -7 = X
Xl 2 XX ’—%’;1;{' W8k X
Bz X q ctro ' Re ‘nh_;{_: « 2.89% xﬂ._ YR~ G=0
Bx t=a by s - ‘“‘3 ‘;.”:3 = ¢ =)D
\o\;:z ~:o:?c laﬂ EX . m
ok pato A4 10g 2 i0ga7

Pl

If your answer is 1 drawthe
followlng pattern on his hat: ‘_k::\:\:j

If your answer is 22.3 draw a

sledge hammer in his hands.

Ranish \k): HiARe 10 o 5
If your answer lgﬁ% and 1 draw {
the following shoes on the tﬂ@j

lumberjack:

7. 6In(2x)=12
e TG
\n (2% =
C(ML%)'=62

28 &%
Z 7T X=%e3.A

' cz%!iﬁb{@uf;a'n'5Wé‘rﬂﬁﬁ%’»’f@%éﬁlféﬁ%ﬁté
Shessyellons,
If your answer is O color his shoes
brown.

8. log(x—3)=log(7x—23) —~log(x+1)

Qe s
g Lx-2) @ X3
loﬁ %~8) leg :L;Z«T tog 1= log 5 -log 8

B teg\ *-\03 2
2 GN~DD
R s
CxYx-8) =23 3R ‘z;“’ﬂ"
K2-2%~8 = I%x-23 g2 3 .Gw
Py 420 =0 : 1o31~loﬂz

~......mwM.m.‘*)..mu,..[,x:.‘.km 2.

9.(2f08, 2 —log,(x~1)=1

\ *Xq'"la Q(-X“l) \
K ! %*= -t

legy .)5_ YR O
t’q_‘ (R-2AK-2) = O
(F5)= 4

“’ﬁ+*".°§}*‘,“‘

u-o-\ \«(/

If your answer is -10 and 2 color his

jacket red.

Wavouranswerdsiarehbie

lagkekblugs

If your answer is 1 draw 3 chest hairs on
the lumberjack

I ﬂO\\C}é ’ P“ /6‘.,":%.

Period:

©L'lve\zw@\zmlﬁl'\%ﬂ\

'R}




10, logy(x+2)~log, (x~5)=3 11, 27774 = 92 12. logy(s=6)=-2" V.
_))g% 0@ \l‘%\;}z\ﬂ:m s 3ar.m<+‘£) . 520<~z> Yl m Lrg_ 1094 (3%3%%):—;
X2 _ g 1o %o glorse | gaxey x;‘:‘ ]!G o logq (:2;3 ::i
%=8 Bros owrlz =y we bow Ao “Eﬂ e

,e?;i'\:% =_§§ - 10 Yy o o e e

=R =42, \ sl

If your answer is -4,
a pile of 4 logs next to
the lumberjack.

dﬂ"‘

If your answer Is -6, draw’ .
3 snowcapped

mountalns:

BB
3ifie

If your answer is % draw 2 trees near

your log pile.

13, ln/2x-4=0
e €
(Y2x-4)=(y*

2= =\
4oy
IK=B
z =z

14, & -5 +6=0

(e* ~ 3y eX -2)=0

e*=8  gten
X’\r\% b ‘2.
7 o £1.099

15. log,(3x~1)=3

Cokestiet
2 2 lﬂﬁzg = 3
Br-{=2 lajzza -3
BN Bup
Bx=9

(X’*b!

If your‘a‘nswar‘T‘s 2, draw the
following mustache on the

LsErBfewnand

If your answer is 1.792 color his beard
grey and his mustache brown.

1 oy
If your answer Is 7~ the answerto the
puzzle Is: "because they've got great
logarithm.”

* Why do Lumbeygck.s Make. Good Mysipr

@\/iva\mva\/ﬂ.ug]'\/h\ﬂ:tlr\
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\1\'& );::,L) M("’ X(x4)= &(3x- é&)

......... X4 % = Ex - L







Cx+n= dx- L
s fx ="14

13> a/pl’l lQX“’Li‘ = ()

=2 m =y~ -
== N A

e =V Tun . Cvi(m | é—)“:*lx“
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10.07 Solving Exponential and Log Equations Solve the exponenti_al/ log equations

Ayt

dx= 5

,'.
52x=1 54

UY

e,
P

18

3loga(x +2) =6
3 3

[sz()(“%g\) =
Q X Q

fn(Hx)= o -
fo\}g(%ﬁ

3, .
Inx +Ind = 2 '

2

# B f o e i
s s - ;
. TN
I AT T
e ogur LA Jh:; < s e
5 i Za o g e W%
o oo B P “x

A 1

LA

| zlt.lgx ~loga=2 |
igj’;{g - ]{}j Lf‘ e (9&“_ {

A

[i)f“ (ﬁ*) =
&

[(,c’:

327 = 7%

I

Fu 3




Cx =

Ux+5

i I Q:X*ﬂnxz—-
Feg ) “X»««%
SN fe <

em’ 1o

-+ .ﬁﬂ*’(‘(&iﬂgﬂ“ §
‘§Q ‘f’:{‘aﬂ

e

T l6.

: %ﬁsk%:r ~
R

/%%% - L{»

_3Ine?* = 0 ﬂ N

-
[ A E——————————

3 El
2x

e = [0

Qx}hxg =0
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17.
Ine®*s =17
(x5 P, = 17
x+5 =17

8.

logx —~log4 == 3

bg(2)=3 |75

logcs 3) =1 ’ag’c:f 50 | BBz =15 . o
o= e =3~ 0)

-3x = - g 2 |
%

e

lag(3x-2) = 3
|0°= 3%~ & e “’ =%

lopd = 3% ~ ok J&X‘% 334
lopd = 3A . A 5

iz

L
AaX ~ ”‘Q\

s

. xi=-d
‘-“fﬁ

W




25,

A x(%‘x}
n(iﬁ( ) [
1(}::@(@)1 ) -

‘1nx4dn4xm16

21

Sx=1+¥x

”QK»y? M%ny

1 W} M

RN

log 5x = Iog(9 + 8x)

Lucfov

gt

s
50, N
e Y

82
“‘”"2 10g36xm 2‘ )
—l @Q

{‘3‘33((’}{3::"{

S T
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10.08 Intro to Graphmg Loganthmic Functions « Q)SG)U@ Lo 9 ' Date: ..
Graph f(x) = 2“‘ o Mf’% j&: Find the inverse of f(x) = 2% then graph it
: '{" e }M ' w ) " i (;2 3{‘: M: ;
Q = zm = [ x= 93 Iy ad<log j“? ‘”‘J*-kﬁ
=4 0= e 0) oy,
Q‘ e A8 oo L e £ X) ﬁ
X [ v | Fr I Y O X VRN o |
~{ |2 = b -1 ' 4
o || A T , J G , T :
W@%W»ﬁwm%n'}vﬁ?»ux 2 e q > ?:wﬁfu..fw srme- L{“ ; & ngﬁgwﬁz ..4 E?} 2 LA Ls e 11D
[ R : : - :
- Aol ' ' Cias T
(%\ i
Domain: i > Range( i ) - Domain; (O 3 C’{"’ ) Range: ».“' 4 >
Asymptote: | =0 xmtercept f\é{‘;@ Asymptote wxmtercept ( gﬁ%

What do you notice about the two graphs" C)Yw’ig/‘w‘féﬁ pat a\S AL »B'W‘ Cp\‘é‘f/ﬁ 1‘ / € Lunction
BNt 5{“«;,5 javasd. oo

njmkjﬁ S J ’”j@

U 4.
33 =X e =X
Graph f(x) =logzx | ' fx)=Inx
/S e = 1| 8
| L < 6 L 1o b
S 4 (S ! 3}
A | e e o) JRap
o ] ' I : L o e S Y ) R ‘ EREEE AT %’ : i
33!1/% *}Ww h’jn K-y A 5 P ) 1_& mf&”w imﬁ 10481 > 1 3 £ £.310
=3 i , e = e 2
¢ Ai * " i [
> T e +0.7
' . 0 v e -] 1 N
%, ) ” v : 5 £ }
j,,ﬂi Domain: {.(:3 ) o0 ) Range: [ - 0‘»”*&@2’) /ﬁng Domain; m Range: [_"”E";EL‘{)) g;
Lo W o T ' ) ell .
314 Asymptote: XWC} x-intercept: (L{z} QE p) Asymptote: 2{ =0 ... X-intercept: U;ﬂ}
SRS Cr ’|3 ’
3|3 1o
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10.09 Graphing Loganthmlc Functions , 'Q/ For il if !
&, Graph the following functlons X~1=0 . 3’)1035,(‘) O
104 F) = 10gae - 1) M= 2. £ =logh)t 1 3) logyCh)=1
o

"ﬁ « T ";i*?:i
‘: %a§ '

w

T
€ &
R
g»"“m.<
bt S

S
e
P

T v

P o e o L

o i TR R e

I ETEHTETD §

E — ox

ST P oTE RS
TEReEe

S
0
i

FoH

-0 ) [ N W 1

!
——

o TETE T
£

1

}

Domain:'C t:@) ,Range:[%@fs Domain: M Range: .(:W>

_Asymptote: . 35 1 X-intercept: CQ' ‘3 Asymptote X0 x-intercept

7 . .
. ey, 5 : R }
e : e I

E"@ . X+3=0
3. f(x)=3Inx A= » 4, f(x) = —logs(x + 3) )‘f‘»“-”l"“j (VA)

{

3 Bﬁj (‘3(3
ﬁ’ ‘"z LK o
S v . g Uf e e e s o # , ) . 1 g
0 V& FEFRAEHE =k “I1 O e
- W,ﬁl B ; g .4~
! g-»' ERram. ) |~ {5
s o ® 7 ;
t} ~TOL8.1 8 L ; ;(’ ALLG. 81D 10181604 o T NN @443
*’,é"' ms s Dl f "‘)’ %ﬂwmi
4 P ; 1
B ek T '
‘%‘ ‘ } 10

Domam

Hefg{’w? éﬁg Characteristics i

=




5. f(x) = In(~x)

':]M i"ﬂ{»’ C )

vj

24

e o i

53

S R s P R S N

JE U O vt W G 0 % W |

¥ s
B o= g wes i o e 2 B s T

.

Practice:

behavior, and where the function 15mcreasmg or decreasmg T "'1;_;:

X3

1. f(x) = logwc

V/%» ‘Xa{)
Asx3 mﬁ(g)?%woo
Asx> O }?(ﬂ-‘%%w

i,. ‘%2 |
Domain: ~00, 0 .Range: -

Asymptote: _ X =0 x-intercept: C”’ ).;-

6. f(x) =4logs(x +2)+3

h _4_&35@ *23 B

(10
s i b
‘.

e 0

Ligfed (g

Domain:

Asymptote:

WJ;__;L, Range: .

Sketch and analyze the graph of the function. Describe the domain, range, mtercep’fcs, asymptote, end

Réww)?!

#*Q(X) s J?s.féas;ng,(g) (js

- Use the graph of f(x) to describe the transformation that results in g(x) then sketch both graphs.

afeny
2. f(x) = logx; g(x) =

}éj‘;@;ﬁ(&; ﬁ\y‘&';\}‘f\) * [

jm@a laﬁ (Km k)i" C

(U

o M' vif

~log (x 2)

»

k{(, 2

L() shift @%‘

j(%) 4‘{41\&""‘3\(&9\"}?!}1@ I 4
L &6/e¢+,ov\ yoanss Lt

[

;3’\{ tm;‘s’j v::%m e b

)
ﬁ(@
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3@ =hxg=3mC)+1 x4y Pb*’Whm

(x) vyx%c(? 53 u’ﬂ‘ug

Determine the domain, range, x-intercept, and asymptote.

$ .
B o

oy

m
LRI
-

=R

4.y =log (x +7) 5.y =1In(x — 3)

VA: Xo-7
n

vk
i

g 0x5)

Egéﬂigmg

\/fif X=3

R
¥

SR T
L |

K R}

W

o

La
s
31
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éa
8

N B AT BT
'f j;‘f G S O i '
Vi Bl :
i e ~1U =

- ,«2 ) D ('3 @a)
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8.10 Log Test Review . o | Date:
Complete each problem without using a calculator. o ‘;’i» '
Write each logarithm in exponential form, Write each exponential in logarithmic
form, .
1 logse7=% > 2. logx =45 3. 3=21 4. €8 =148.413
lo 81
Wz 5 log, (5)=-4 foge #3135
= 0 =x. “lalsr) ™ yAT
_ : s
Evaluate. N 8 }/3 b J
5. logs Y75 = X . 6. log, = = 7. loges(—36) =X 8. log 0.0 =
o :
X 5 :?M - 3 =2 ¥ ( -k .ﬁ-xm - \
b = 5 = \/Z)— = 86 7
\/ , 0? 14 4 : /0)(“:: 0.01 = Too

5% 5% 7 [W/Bm =07
IX=%| - : [X:h&[

9 et =w 10. logy, 43 =% 11, logs 27+21logs25 | 12, 8log, V32

fvjqefle:'x | | 75(2 4'3 | A= 1.1 [Dj,.gg"*‘ (Qh‘jﬂgl 5}/0&: \) Q‘g‘- :
ZH():} < =X 32823'/4 I j

3
1

N 5
. . — o /
S B I R § M/f—{o Vg2
Use propert1es of logs to expand Simplify, if possible. L1 5{" 3 149,

oug lydolyy @]

Mﬁw%x vy |

. . | . _
14logm JS(ngJA”QIOJSXlg‘I‘/JJ**é—'qi'(ﬂg%
‘2?4 : o

by ('

15, Inifx3(x + 1)
. 1/5,
j,«\ [K%(*'B] R




Use properties of logs to condense, Slmphfy, if possible.

“716. 5logsa + 6logsh — tlog,7c lf; 4" /&" éw }?ﬂ‘f(;a “r|he

17. 21og(x +1) ~log (2 = 1) 3 (><~+ ‘)j (x f)

{\, (@M‘) ) | ((x»ié(mrB |
O e 5/@ O Ty /"j ,
T "

18. —S-lnx +~§~ln(y +8) — 3lny —1In (10 — x)

5 i _ i
f\)([ “”f‘-pf‘[jf?j 2“/%\}3“&(/0*'}(’) -] o

5 P

Solve. Write answers in simplest form.

13, 9%l = g1 14, 125%72 = 252%+1 15, 4P~ 13 =5 16. 4%t = 12
, - R e,
S 33(3’”‘)&3% 5 3(x-2) . SQ&M )| Z?‘%E%m ¥ foJ 47 f{j/o'l
- o e ‘ ' 5
, I 6z Mt 2 Cf S o
3(3K+¢> 2 b ' + : (X”“’) /c;: Z‘} ‘22/;,; /0
fnn i 7 =lx he™ e AHE I
X+ L= L o < » R = ' Jrom }{““'1 "3 /O e
4 x=d Jx= ‘/3 ‘ [«X St jxﬂ(é ~ k. 5 ? ' E%Ta

17. e -3e¥=10 4. * ] 18 3e™-Fe™~2=0 \.

A3 d ;e
€ mﬁgi/cm@ | g
3y w53< 2= 2

X“’* (1) ,‘«4» q)
(X””")(:)X*HB

—
cp |19, 42598 o qq2en mef .;:'"H
C‘ : &Tif »f{jj fﬁ*‘ﬁ '

C??”’f‘jf) /ijl{. (Qm),:) ,ﬂ,L f
Ay, Ms’/ b= oy 1~ X)
g ey 97

oot -

leULf*%){) m(? J @/Uq
,x(a Lm ) 2l RJML}
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Solve, )
20 logg(B3x+1) =2, 21. m@Bx) +5=15 22, logax + logy(x + 6) = 2
g;,,?:: 334 | y/ (3))() = (9 [Czjq/\'[:{‘”’}"é) g Q
!43 3){% | T /’)br’(i’}{) e ) /uj#(x’*%éx)f;cﬁ
| ; 4 e
53”’“3?4 | e“=3x |4 =X HEX
-—}/ 1= 3% Owﬂéw/é
— X3<§ /x ) /
f‘fxfffwau :
Sofue f::g
23. ln§4.x2) =2In(x+4) 24. 10g,(x + 6) — log,(2x) = log,(x + 1)
Hx*) = - : X'“v‘(a
faf S %(xw) C}J?‘ vJA,: fn \
Zj‘){z:::z (X"FH)L
¥ | X 4
Lts Ox+i4 ) X+ ) % X+
| AX )

s X et
?x;’—-m Ix~lb= 0 Ax () =x+ 6

(3>< WU (x Lf) 0 I 2x = x+

v Lx waé»«()

(& -3) (xva) =0

Ix-3z0 | X+t2=0

- ko2

f Eetranzeas )
Sl srfen




R e ¥ [o (0) = Vel %wﬁ@
s {w [ O
25, f(x) = log4x .Graph the parent function, f(x). State its asymptote, domain, range, and x-

e 1ntercept /
i oo
o ! 4= X |
=10 — , e
| '%; , X ' Asymptote: V/% X=0
o d Ef . M O ,;&1 K O Domain: (Q &0 )
| éf BN T Range: ( i}ﬁ ow)
RS IR ) -
PURNLEI 9 o 0 X-Intercept: (I 0
10 Lol LB Lol L2 b2 L 8110 ' o -
5] Ly
I ":8,%

Next, analyze the other functions as transformations of f(x) from #25 above, Graph each. Then
state its asymptote, domain and range,

26, g(x) = log,(x +6) — 2

Transformat ons to map f(x) onto g(x): 4) ‘;Iwm,r/afféﬁf [ SA H) 'é/é{‘t & W"-h

l)) :S'Ae'{"* gfau)n o? L«é’?‘i"{'j

PO X=-¢
i 5 - 7 Asymptote;
i & AL (:»% 06)
1 5 Domain:
; ; -6 V’ﬂf Range: (”530 CX’}
j e e e e e, D] B T \
| 10 3”‘};@} = ﬁef:ﬁfﬁ 2 = L Reint C}C’}é’
-t / o
6 )
i lli v 6 | 4
] é At | 4
.3 yelare " 7
Kl | f

f ;MD«QJ xmw’% sef %mﬂ
. QJLfCX46) 'i f iéiﬁiié
Q‘”‘ m}i}(X”{"é) ‘

] % ¢

4= x4
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27. h(x) = ~logs(x) +5 : g;% %

Transformations to map f(x) onto h(x): ﬂt) re- P é’c"h{)y\ oV er X*ﬂ}(i s

b 3 Vév“?Lw«/O “frans/uction CS}):H a/s)

s
BD

X 4 R AR ‘5&&;1?7&3 Asymptote: f/ﬁ X o
"5"‘*’ V;ﬁi ‘4‘ e :% - Domain: (ﬁ:} ‘{?‘?})
‘ 65 Qi‘ - Range: . [”““53”3 E’{}}
e -18].-8 "{"«, 'f‘?! ) 618100 N A - s
B % £ n ’
| s fnt: (§5'e+\‘jmo) 5= ”iaj@&) -

Qmm/ajq(ﬂ 5

itk

28, j(x) = 3l0g4(~x) -
Transformations to map f(x) onto j(x): ,;Q lfe’r'ﬁw&? {‘fé’“}’ui\ ”&*«‘J)W ”5

) g?f@ﬁ;bﬁ cloer \{j’*ﬁi}fii

 X(u e fa
LA i -1 Asymptote:
T e
O \;ﬁ & : } : Domain: ["“"“[3’@ 0\)
- | é : , ;’E T , Range: _ { —oR &5’»3)
%? 3 10 Ll ﬁf 2.4 le e X'wm%,‘ (’”’”
i3 , ‘







LQ&? py*ap{;r—ﬁ(é

)PM &'tﬂl Qs/' f? zjmf’z/ﬁ migjw
{)@“ﬁ““"‘# Pff‘ s og ( %) v fﬁw/&» v
3) R [:" P \f&éﬂ««fi f,:if}sfx

) ( > {jzé{%ia:jL !{Uviijfﬁ Ji&g
b) ,?J(,er)”{; u\ju%’wv
j = GRS ,@fxé -

:;Z) {iiif? = %

Gfﬁyﬁlggz Z—f}f g;mé"f?wg
m/ef{f"”“? L‘@? CA&(?’*@’{\—,’V%»}’{{,}

‘> ! #5@*‘ %})Q f}j
T 7/73 'CMX ‘1%’, Verd,

) Jaﬁ.h"j = 0
) g(i’)%‘”i

Jé( Ex) 2 X
1‘) g é’{x>m X

) ﬁ’%ﬁ&







Exponentials and Logs Test Review WS #2

Solve each of the following exponential equations. Round to three decimals when necessary.

L 22 =7 2. 4%+ = 3 3 7% =57

4. 8e? = 20 5. e372x = 4 6) 52x-1 — 71-x

/. 4* —5 = 8. 4 —2e¥ = —23 9. 3%+ = 32



Solve the following logarithmic equations. Round to three decimals when necessary.Check your answer

10 nx =8 I logy(x+2)=5 12. log,(25 ~ x) = 3 134 4 3log(2x) = 16

14. Tog(x + 2) +log(x ~ 1) =1 15 5In(3 ~ x) = 4 16. log,(x + 2) = log, x2

I7. In(x 4+ 5) = In(x — 1) ~ In(x + 1) 18, 5 4 21n3x = 5 19. logg(—4r ~ 8) = logs(r + 7)



Condense each expression to a gingle logarithm.

24. 2logy x — 4log, ¥ 25 Slogga + 15logg b
Expand each logarithm.
2 _ fa*
27. log, (x%y) 28.log, (F)

Rewrite sach into logarithmic form:

Rewrite each into exponential form:
26 10g497 W% 37 Inl4 = x

26. 3log, x ~ 4log,(x + 3)

29. log, (E;S)

25, e* =15



Graph Log functions. Identify ordered pairs, VA, Domain, Range, Asymptote, x-intercept

39)

y=log, (xm 1)»«3

Domain:

Asymptote:

40)
I y=log, (x+4)
3
Ay
EIENEIE ¥
.g;
Domain: Range:
Asymptote: x-int:

41) g(x) =—-2Inx +3

42)  flx) = log, (x +6) -1

18]
g
{m]
» 5
(&
B
A
» 4
w)
)
- I
10 = -0 3 B.1.E
2
4
. 4
-
. 5
&
(&)
i)
L= 18
Domain: Domain: Range:
Asymptote: Asymptote: x-int:




-/ Exponentials and Logs Test Review WS #2

i,

. 4 Sezx - 20

Y ¥

‘ C’iﬁxt: 4.5
/A%Exi ,EZ,QS”

A\ ye S5
B £ i ;;}" % #

PRV

Solve each of the following exponential equations. Round to three decimals when neceggary,

) 2 4%+ = 3
W
| (X‘*‘)/gjif ”‘:&/cxj 3

Get) = I:ﬁ"*

@”QKJ}% =futt

~x= =1, 6137

T e

8. 4 —2e* = —23

Jx=0507]

3 7-e¥3 =57

X-3 LR
€ = F = 743

e w3
™ Byinz
O~3) B =B 22143
X= 3+ 077

- =X
7

9 gt gl
X =4,
Xm»( [




1 Solve the following logarithmic equations. Round to three decimals when necessary.Chedk your answer

10, Inx =:8 I 1L loga(x +2) =15 12. log,(25~x) =3 .
fﬁja’(wgﬁ» 252 x4 4 | Z=d5-%
R 32 = x A | o
Pt s, i ;&X . iR 2

14. Tog(x + 2) + 16g(x = 1) = 1,

[Uﬁ (x+ ) (%) = (
‘l’{m (K{ﬁ* X ”“g) = |
o

O ){&wal
C:) ()(«%»«‘«%‘)(x 3)

15.'511’1(3 - x) =4
It}jgt}ﬁ) - Gbgﬁ

¢?%= 3%

4 L’? <=3V
éy:hms’a\u i ;
sol Wé‘: o
7 REFS = RE— Ly =X F 1) ,,, 18- =52 In3x="

Ja(x45)= ﬂs(%%)

Kl = (+5)H)
e = 3 SxekIXA D
O =3 Ex +{
O =(x+3)(X+2)

1 % X =

194 + 3 log(2x) = 16
l% -~ b

5212

53

16. Tog, (x -+ 2) = log, x?

X+ =x*
O=X =% -2
o= (X 2)&«%)]

s,

1D togg(=dr=8)=1logg(r-+7)

N e EICE =
-5 5y




Aorﬂense each expression to a single logarithm, _
/ 24. 2log, x — 4log,y 25 5logg e+ 151log, b ‘y : 26 3log, x — 4 1og2(x +3)
. Lk v

i(ﬁ’:i:;zxi“{”j#j Iuj?ﬂstl» /”j‘?lllib Djz !U 2 X‘ g)

G
LY
ks
.325 X
Yl L% 2
—
o
—

Expand each logarithm,
27. logy, (x%v) ' 0 .G;—l 4

[ Ilog,xt oy } Wlogga = fog b

‘Rewrite each into logarithmic form:

33 3% =12 -(Ujglaax 84 91wt

35 % = 15 R} )
,Z}W(.x?—'[n I5
hezhs
5= | | fehis]

No nad 4o sch& ‘5

Rewrite sach into exponential form:

86 10g4g 7 & = 87 Inl4 = x

38 ll)gg - “““2

1
z‘.

H




Graph Log functions. Identify ordered pairs, VA, Domain, Range, Asymptote, x- intercept Lf

‘ 39) X =0 40) X y
Y b , "' V7 § a4 e
’I’W’\"*"‘Aﬁy log, (x— 1)-3 x=((VAY |1 y=log, (x+4) x=-4 (Vi)

gt DY
'U,)&QJ!\")! vL ! : - I
ek s || VA
R -3
—»;'!" %%Qv
,; L

Domain: (' gcg;} Range: Lw)

Asymptote: ){*::;[ . xnt: (Q‘ %A,O) Asymptote: me »L{ xnt:., [.»3 9 )

5"33%3”" & T 3;?«:: /o | Kot b= /ga : ”I"aﬁsmmflé"ﬂf
= ‘933‘%()('“"3”3 1T K=yt o) At It warts
31‘3/933}@{”0 - K;‘:'w{(/
' e Sy 3 o
| K+ =0
41) g(X) = "-211196 +3 \‘j m“\j (xJ "3 A2 (6 =log,(x46) -1 .. CW@
‘T;’ﬂ“ {;fﬁg‘[ ,v o , S . ‘ 1 0 T
g i x|y e aly
peGliEEEE oA | HEE s e % VA
ff,}%;‘;("jm - ; ”‘i ; 3 { 3 106818 ’37 2IATELIB0 it ||
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Exponentials and Logs Test Review WS #3

Write the equation in logarithmic form.
1) 3% =729 2)83 = 4

Write the equation in exponential form.
3) logs o5 = 2 4)logysyz =3

Evaluate the logarithm.
5) logs > 6) logo 729 7) log 0.1

Condense the expression as o single logarithm.
8)4log,x —6logyy 9) 2logx +log(x + 2)

Expand the logarithmic expression.
10) logs ( 12b%) 11) log, (%)



Solve the exponential equation.
12) = = 5%+ 13) 45%~1 = 256

Solve the logarithmic equation.
14)log(x +3) —logx =1 15) 3logy 2 +logy x = 6

Solve for x:

Solve the natural logarithmic equation. Round to nearest hundredth.
18)In(3x +2) =5 19)Inx —In3 =0

Use natural logarithms to solve the equations. Round to the nearest hundredih.

20)6""%% 21)3e™*+1=7



Graph Log functions, Identify ordered pairs, VA, Domain, Range, Asymptote, x-intercept

22) f(x)=logy(x+8)-4

23) f(x) = —3logs(x—1)+1

e 10
& B
A A
ol ui
z 2
102815 R 3 ) 104.-8.1 6.1 41 5 B.1.8.11
2 w
) 4
[ =
L ()
g 8
o 10
Domain: Range: Domain: Range:
Asymptote: x-int; Asymptote: x-int:
24) g(x) =2Inx —1 25) f(x)=log, (x —-4)
10 3
ta)
A%
=y [
L
{=)
A LY
2 . mi‘l‘
-ol-8.l.5 . 3 5..1.8.11 5
2 4
£l 10.4.-8.1.-6 - ; G.1.8.11
2
(&)
4
&
fmd
10 o
&)
T

Domain: Range:

Asymptote: X-int:

Domain: Range:

Asymptote; x-int:
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/ Exponentials and Logs Test Review WS #3

- 7 Write the equation in logarithmic form.

. ' 2
© 1) 3% =729 2) 81 =4

o 27
W /,["jfl‘- = 3

i gl

Write fha E‘&}f"ﬂﬁffﬂﬁ in exponential form,

3) logg - = = 2 4 ogusy 2z =3
-2 _ ...‘.... 3_ |
[J T as (X'*j) ”Z( ,

Evaluate the logarithm,

5) loge z:; rhs 4 6) logg 729 =X 7} Iﬁgﬂi pad 4
(. . - o aX / T B
é = L -3 é é Ci “?Q_Cf bj"’(m X
Cj // é’? >q” 0*= ilt; 2010
X=-3 | [ X=3] ,
| [x=-1] «
Condense the expression o5 a single logarithm., , ~ ’ _

8)4log, x =~ 6log, y 9) zmgx +log(x + 2)

[ cj‘%xzwc- /_cﬁif )<+2)

| Iujmxz(xa) log (Ceaxt)

Expund the logarithmic expression.

10)logs(126%): X 1 | 11) 1og-; (%;?)
/aj l&—”ang | | 3‘?0326 - ’oa,fm
/ojs,m"‘“ 4 "jaL




Solve the exponential equation,

oy L o
*"wZM i X”’?Z
5=5
il =X

Solve the logarithmic equation.
14) log(x + 3) —logx =1

pﬂﬁﬂ.(,gwﬁﬁ

XA3 ' .
g 52 )2 | jox=xe3

»xks |,
[0=5 | 1X=3

Solve for x;

18)In(8x +2) =5,
lﬁ(%w)b

13) 45“6‘"‘1 = 256
i’f‘”}}w L{ﬁ -
Sy~ =kt

Gx =5
15) 3loga 2 + logzx 3]

- ‘ Solve the natural foganthm:c equatmn. Round to nearest bwndredth

19)lnx—~In8=0

ﬁ
?QBX%Q% | i
é:j /:3{ e X : VR

Use natural logarithms to solve the equatians, Round to the nearest hundredth.

20)e "WE
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6*{ a2

21)3e™% 41 =7
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g‘f Grag"‘h Log’functions. Identify ordered pairs, VA, Domain, Range, Asymptote, x-intercept
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Logs and Exponentials Test Review WS #4

Graph each function and find the folfowing characteristics.

1) f(x) = logg(x +4)—1 2) g(x) = —3log,(x — 2)

Parent function: Parent function:

Transformations: Transformations:

Domain: Range: Domain: Range:

Asymplote: Intercepts: Asymptote: Intercepts:

lim £ ) = RS0 = Jim f G = S0 =
1(}.‘ wrerp oo o s o -

. 8 . N . .
e ﬁ HEEN - -
ST - AN

ot SR RS
0B 1B A L2 244 8110 4008 1p i L2 L L2 T T8 08 o
2@ i i 42}
T § el
% U W O ,, gl e ” """ i $S: 1N
A0 i RPN NN
Rewrite each equation in logarithmic form. Rewrite each equation in exponential form,
3) 3* =81 4) 478 = ”6}2 5) logs 128 =3 6) In10 = 2303
Evaluate,
7 log, 81 A 9) Ine® 10)log 100,000
) logs 8) log, ” ) ) log
11)logy48 12)logy > 13) 5logs 2 14)logg 6%

15)logg 16 16)logs 9 17)log 0.0001 18)logyo 7
27



Expand fully.

v 21,344 48m
19)h1§§ 20)log(200a2b?) 2 log, &2

Condense into a single logarithmic expression,
22)logg x — 3 23)Inb+3lne—2Ina 24)§w2(3 logm + 4logn)

Solve each equation.
25)logx = 4 26)log, 3 =

27)4% = 3 28)Inx = 1.8

o y Jx-1 e
29‘) (%)x - 32:!6‘“1 30) 4‘(2 x 1) v J 22 ()



31)9 =4 log,(x + 5) 32) logx ++ log(x = 2) = log 8

33) 7871, 748 o 14 " 34) log, (x + 1) — logy(x — 5) = 3
35) 64* = 30 36)logs(16x + 1) = 4

e =i .2 . - , 562&%?

37} k}g7 (39(' + 8) IQg:;’ 8 =4 38) peraT = 6






‘Logs and Exponentials Test Review WS #4

AN Graph each function and find the following characteristics.

y Al ';:2;( VA
1) f(x) = loga(x +4) —1 );(—1'#((/%_] 2} g(x) = —3log,(x — 2)
Parent function: / (X) Parent function: | Uj (X) / l‘“ 4 j g 3
Transformations: Ffﬂ"b/&réw() l7lum‘”f§ {az{‘/ f Jfo\:o\/\ Transformations: m{&whvﬂ (x am) wén W«QI ;‘S €7 j
Domain: (-4 ; m) Range: ( ~00 013) Domain; { a 00) Range: [“’w ox) J
lAsymptote: X=~H  Intercepts: (~1,0") Asymptote: ¥= 2. Tntercepts: [ 3,6)
linf@ =00 limf6) = o N lmfe= =00 Jipfe=too
) = " oo ;}.. " 0 &W.%..,——
| 2 '
9 - -~ / b CQ VA
yiei{ 1+ V;/-} & 30
4 ""13 { 4 Z—/* -9
) 4 &5 i
A0LeB LB Loll 2 B 10 ' AT LB ERW FNED
NG | 2
W 4 Yt -
{116 5 w i
8 | )
0 0
Rewrite each equ'ltion in logarithmic form Rewrite each equation in exponential form.
3) 3w 4) 478 = 64 5) logs 125 = 3 6) In10 ~ 2.303
SR e . hﬁ@ 0=, 303
U - o
jﬁf J (6“7 - 2,908 5 ]
‘Evaluate. e
7) logs 81=X § logsk =x. 9 Ine 10)log 100,000
Koz | oX. ol X f -[ - Jog Tob000 =¥
=¥ 1 3% w L =) . o'V
3 3 3 L(‘ L . ‘ J .

X:’,L" Z/) . _ 3
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: 11)10g1585~ pua 12)10g9 = - 13)510852 . .. o
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o= x:’.l aw P ><":1 2, o
f ]33

15)logg 16 = X 16)loga 9 =X 17)10g 0.0001 =X 18)logae 7 =%
a7

X 3= x_ 1.
XX: ”; 3= (g{gz) = ? IN= 2 107 oo | l,fci"x: 7 D=l

{ ’ o x:u%' ‘ x="%
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Expand fully.
19)1!“1*\{“2« ZO)IOgCZOO&E.}JS)‘;’ | - 21)103 ‘;5::
D}w

dne®- «@tf 22) i Jog (2002°% ’)
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Condense into a single luganthmxc expression. y
22)10g3x 3 23)1nb+31nc 2Ina 24)MM2(310am + 4logn)

Qjﬁ | fs;:»jgi(}%}'wéfjm a’*fejf\

231?

“Jﬁ fﬂ»f -

Solve eash aquatmn‘ |
25)logx = 4 ; ' 26)log, 3 = %

{}Jf K= | X =3
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A 3)9=44 fogz(x + 5) 32)logx -+ log(x = 2) = log 8
Solog, bes) | g U lga §) oty sz
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