Compare Two Exponential Fﬁnctioné ‘ : ‘
A museumn purchased a painting and a sculpture in the same year. | | 6 - 1 Key F eature SO f

Their changing values are modeled as shown. Find the average rate of
change of the value of each art work over the 5-year period. Which art - l -
work’s value is increasing more quickly? ' Exp Onentla FunCtlonS

Seculptura Value
Target: I can recognize the key features of exponential functions.

f(x) = 50(1.075) * _
Essential Question: How do graphs and equations reveal key features of

exponential growth and decay functions?

{value in thousands
of dollars it x years}

Value {thousands
of doilars)
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Ipani N E [dentify Key Features of Exponential Functions
What are the key features of each function? Include domain, range,
intercepts, asymptotes, and end behavior.

A fx) =2%
J— A
T
RERNARNRERRRS
; F
:~ E 5
R )
1w:5 3} —23! f
A
- Dovnain 1A

%Y\%e" ¥ >0 or (0, Oo)
N-intt |
End behavior K=>=00 >0

X202, yo00

Asymptote * =0

ETP: Conaider Hre Funarions =2 and 975 (%)

5.0 53
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| coNCrPT Exponential Growth and Decay Models

Expofis Guith and éxpeneniial decay functions model quantities that
increase or decrease by a fixed percent during each time period. Given an
initial amount a and the rate of increase o decresse r, the amotmt AY) after
| ttine periods is given by

Exponential Growth Model Exponential Decay Model
Aty =alt + )t Alt) = a(% - )t
s> brLbnltr ax00<batbsd-7

The Grawth or deday factor is equal to b, and s the ratio hetween two
consecutive yvalues,

Interpret and Exponential Function

A car was purchased for $24,000. The function y = 24 - 0.8* can be
used to model the value of the car (in thousands of dollars) x years
after it was purchased.

A. Does the function represent exponential growth or decay?
b4 1, o decay

B. What is the rate of decay for this function? What does it mean?
b=l-r =-.§ =.2 = 20%

mears decrease B 207 gadh Uear,

C. Graph the function on a reasonable domain. What do the y-
intercept and asymptote represent? When will the value of the car be
about $5,0007

auadront 1

2H = y-indercept * starting vatue
M osymptote * =0, value of cor after X URorS
T wheny y =D, xR
| o ofter —’i UJEQYLS

ETP Why 18 D4 X 4100 reasonable domain?
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Graph transformations of Exponential Functions
Graph each function. Describe the graph in terms of transformations
of the parent function f{x) = 3*. How do the asymptote and
intercept of the given function compare to the asymptote and
intercept of the parent function?

A g(x) =-3% _
S 7\ - Comparet Sove  osyMptote
F(x)g’ ] controst: reflects over x-oxis
— A e 9Lx) = =£0x)
Ao Ngle =-5¢] '
~J
B.h(x) =3 -4
R } y/)‘
| N ] compore’ increcsin
/ /f i Some shape. (o S\‘rd‘ch)
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el GRE Model with Exponential Functions

¢ {years since 2010} P (population in millions)

G s .46

Yt (013)
=y, (L, 0\3_)
~Lw {1.0V3)

The population of a large city was about 4.6 million in the year 2010
and grew at a rate of 1.3% for the next four years.

A. What exponential function models the population of the city over
that 4-year period? P= 1-1 L (1.o12)L > NEOFS since Zolo
Tinitiol Pop?sz"oc\'\en avrowth foeter

'\j"—popu\dfr'.or\ ofter & years

B. If the population continues to grow at the same rate, what will the
populatlon be in 20407
SRS
HO
Pru (Loz)
= Lg miflion Deople,

ETP: What 15 the relationship befween mumbers on %hg
left side of %rclph\C ond expression on ru%\rﬂ' Side.

Why is oprouwth focror .03 rother thon 0132

eIy Error Analysis

x .
Charles claimed the function f(x) = G) represents exponential

decay. Explain the error Charles made.
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Iwediil 45 Use Regression to Find an Exponential Model

Randy is making soup. The soup reaches the boiling point and then,
as shown by the data, begins to cool off. Randy wants to serve the
soup when it is about 80°F, or about 10 degrees above room

temperature (68°). *E'\dure. added
. O studert
v - CDP\{

Doda 1 Nob linegr, Oner it approadnes room
temp, T will yo \Q\hger cool

A. Explain why the temperature might follow an exponential decay
curve as it approaches room temperature.

ETP: Why cant the soup
: Coot Yo below L R® 3

B. Find an exponential model for the data. Use your model to
determine when Randy should serve the soup.

o L : : does
lo add lish by Z ET(E q\\ng meon in
S‘*CLT[‘ the given context
edit *Can you use o
. , Model +hot does
To £ ~d exp YE%' not involve Q&d\
stat > colc LR o tre. eXponenial

'Fundlon

option EXPRQS

6-2 Exponential Models

Target: I can write exponentza! models in different ways to solve
problems.

Essential Question: How can you develop exponential models to
represent and interpret situations?

Rewrite an Exponential Function to Identify a Rate
In 2015, the populationl of a small town was 8,000. The population is
increasing at a rate of 2.5% per year. Rewrite an exponential growth
function to find the monthly grown rate.

" Iniiel POPU\QJY‘IOh: %,OOQ
Growth Rafe, =025
L G
N = o103 B) K
Nears
for rromihe * 121 woud =1 year

= %000 (1Lozs )t

12
N = 000 (\,,QO’LOLQ

fﬂorﬁh\g '\r\dmse. = .206%

SW%\\\'\% ‘How does mcﬁ‘r‘nN rove,
cormpare To the annuol rote.



Use Two Points to Find and Exponential Model

Tia knew that the number of e-mails she sent was growing
exponentially. She generated a record of the number of e-mails she
sent each year since 2009. What is an exponential model that
describes the data?

LRERE R R EE Fwr iad

| When interest is paid monthly, the interest varned after the first month
i1 becomes part of the new principal for the second month, ard so on. Interast
1 is earned on interest already earned. This s compound interest.

The gompount Biterdst formula is an exponential model that is used to
caloutate the value of an Ivestaent whein interest is compounded.
P then inkiial prineipal invested

. ot s gt aterest rave, verltten as @ dedinml
e o pad
A s %‘-""(’i ) "f'?}

Cirowtn facror

1 = number of compounding periods per year Hoo | \-ﬁ
A = the vatue of the account after ¢ years jluey 31\
BN TLY Understand Compound Interest %0 b

Tamira invests $5,000 in an account that pays 4% annual interest.
How much will there be in the account after 3 years if the interest is

compounded annually, semi-annually, quarterly, or monthly? \] -Q . 1
Nel 1(3) W O\ k’l' 1_.[
!\nhua\\\{ (n=1) A= SOOO( 1+ 'T”) =5 0724.32 l\' \_r Tzi—{)d_
A " 2(3)_ H :
Semi -Annually (n:Z) A=500D ( 1+ %q’) = 5,30.3)

- o 4{3) .33 GO

Quarterly (n=4) A= Seoo (1t %LB :;)5' A3 Uin hundreds
Monttoly Ln=12) A= D000 IS 5 3.3k
| | | | o = 133 (1)

ETF:.VW\[:jn'l:mO.OL{ usRd In e formulo.For © ratber +han Y?
. KS advertise on irterest rote of 3% com .
: A pourded B i
anarterly, do ey reolly pav 3% every quarter? ETP'-\::\,:{ :J: witbsgsyeia%:oﬁh Sackor wher e dotra orts
or [s} \
have  X-volks dhat ore% 2 unis aport? P



(el (3] Understanding Continuously Compounded Interest
‘Consider an investment of $1 in an account that pays a 100% annual

: . . 1 n{1} 1\
interest rate for one year. The equation 4 =1 (1 + ;) = (1 + E)

gives the amount in the account after one year for the number of
compounding periods n. Find the value of the account for the number
of periods given in the table. -

Humberof
Patinds; n

I+ —}—)
\+ ) ' 5q3iqz
4 m)ﬂm =2.70Mg

+_L\w°*zjnmq23q
( \000
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The _notured whose € is defined as the

X
value that the expression (1 + i) approaches as x — +oco. The

number e is an irrational number.

e=_2.-1128 294 949...

The number e is the base in the continuously compounded interest

formula.
' “+ & exponentt

Formula; A =Pe;

P= inifiod principle

e= tre nafural boase,

r= annuol._int

A= Nolue offer & Uears

decimal b

A nacklate costs 8250 |

A=r{1+
A principal of $3,000 is
and intreases in value by invested at 5% annual
2% par year, | Interest, compounded

‘
; ¢ A principad of
I

a= initial amount $250 | monthly, for 4 yeaes.

53,000 s invested
: at 5% continuoasly
i compounded interdst

{7 for 4 years,
b= growth facter 1.02 Fom 2,000 - :{'w&
¥ = nugmber of years Lo B Do 3

o= 5%

s 12 compounding periods ;

¥ = 26001005
. per year o T A YR

|t 4 years L A= 3000 AN
L A= 30n0(1 4 208y
P A= zoa(1 458

el ! Find Continuously Compounded Interest

Regina invests $12,600in an account that earns 3.2% annual interest,

compounded continuously. What is the value of the account after 12
years? Round your answer to the nearest dollar. :

P=12,000 T=.0032 =12
A :pen\’"k
003212 )
A= 120000,

1,498 .13

.’\“\r\e, volue, & e accourt offer 12 \,Seo\rg
s $Ig Maa. |
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6-3 Logarithms

I can evaluate and simplify logarithms.

Essential Questfon: What are logarithms and how are they _efavaluated?

f

BT IOLEl Understand Logarithms “To wihak e}kponmk would

Solve the equations 2x = 8 and 2* = 8 oU OIS,
\n\!ﬂ'g’» ’Z_ ‘ 2_ A= 3 \% o\—é?\\ "\'\(\Q. bOS@?.—l'D

LI
S T‘t\r\c rwerse 15 cateéd o

\O%QF'\‘\“(\W\

e """';';5;3 arithn base b of x is defined as follows: |

10gbx =yifand onlyif b¥ = x,forb > 0,b # 1, andx > 0.

The \ng'\’r‘nmic. _";\mdmh y = logbxisfthe inverse |
| of the exponential function y = b*. '

| CONCEPT Exporential and Logarithmic Forms -
Exponontist form shaw# that a base ralsed 10 an expanent eouals the result,

FeEY: :
Logarithrmic form shows that the log of the resuly wE‘th the gwen béw» equals

| the exponant, £
a Wit writtesy inlogarithmic forn,
- log, CQb e ruember thar was the st of

\\ the egumential egesation ks often
sl tve argumerst.

E)(qmp\e |
ETPs How i ao\mng 2%=¢ similor +o SD\\HP% Qx =22 ferent

You con @@Culode. e value & X in 7% S{ wWithoyd

FaWrting +he funchion o
loo,, =X . Wi g
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;
Convert Between Exponentlal and Logarithmic Forms

“log bave
A.What is the logarlthmlc form of Bi_—/fjll" \9&(3 3 f=4 3 oF g ist.

tff—\
B. What is the exgonentlal form of log,, 1,000 = 37 \o>= \DDD
ETe winy gt You Find ¥ recessary M

+6 Corvait Féwns Called commmon |

Evaluate Logarithms Typicaliy do ek write 10,

+ ol or’fs of
What is the Value of each logarithmic expressmn? Eéﬁbg?ﬁ?\mw ?vtprtss\on

e, Positive?
A.logs 125 ;'3 3 “ B. 10g1 16 =4
A | LT
bucause B = 125 - {1 =
C.logg3 . D. log2 28 = ‘K
2 Trere, VS NMOYE,
30 - so UNDEFINED 20

Expanential farm shows that a base rafsed to an exponem pquals the result.
b
atec

Logarithinic form shows that the log of the result with the given base equals
the axponant, ;

3 When written i logarithmic form, |
log, =5 | the number thot was the resuftof |
od the exponential equation s often |

\ calied'the argument.

Evaluate Common and Natural Logarithms
What is the value of each logarithmic expressmn to the nearest ten-

thousandth?
A log 900 B.lne C.In(-1.87)
A 29842 oo, 2 eancot ke requtivg
N So
concels So X
ETP: Why tan Fre. eXponerdio) i vraefired

forre of ThR expression be
Used +o dnedk. our AN -

M%\D ZB:X"l
&ngﬁl‘s)*\ =X rear? How s ik et-3 =2X
| 2

e o Solve Equations With Logarithms

What is the solution to each equation? Round to the nearest
thousandth. £e: How s solyi P
A 25{}3"“1 eporenhiod ord 3 B.In(2x +3) =4
legarithnic equationy Ny
Simitar Yo solvi & =AXTD

differest? Z
2519 X

[ Use Logarithms to Solve Problems
The seismic energy, x, in joules can be estimated based on the
magnitude, m, of an earthqualke by the formula x = 10%*7*'2, What is

the magmtude of an earthqueske with a seismic energy of 4.2 X 1027
Eartl 'n-iu o ¥o= \ D" iz ! € T HDLJU dQe,S

0.2 Klo ’___\"Ot.amwl <Sverting forrrs &
the equaion relp
QD%(L\ 2. X1D ) m +2 o find Fre mognitude
20 OI; .H-‘E. COY*'M\M_
dog(H.2X10%) - _%m
LB -

logy, y =%

The basa ralsed to the The Ingarfthm with & base & of
exponent is equal to a i the result {or argument) is equal
rasult. i tothe axponait,

CFam @ log; BT = 4

ETP: EXp\qm +the relodr\ov\shtp beFuoeen 1ogo«r\‘fhhns ¢ exporents,

Wheny s iF USefud Yo convert nenfiol and
\ogarithmic forms? fuorwn exponent




6-4 Logarithmic Functions

I can graph logarithmic functions and find equations of the inverses of

exponential and logarithmic functions.

Essential Question: How is the relationship between logarithmic and
exponential functions revealed in the key features of their graph?

i1 P Identify Key Features of Logarithimic Functions
Graph y = log, x. What are the domain, range, x-intercept, and

asymptote? What is the end behavior of the graph?

¥

S Domain: (O 00) or >0

- Range: (-00,00) or R

“ x-intercept: A

[RR R Asymptote: x=O why 8

- B

Jets ETP: when groph

(ERRAnRN (y-oxis) ¥=2%7
/ Erd behovior ¢ AS X—=>0, N7

¥ notice its
InNerse, i§
Y=2*
O Dormon ond
rovge switdhed

\ =lon, X
& retptul 33&1!”:-0%7/' ’

K00, Y260
m Graph Transformations of Logarithmic Functions
Graph the function. How do you know the asymptote and x-intercept
of the given function corpare to those of the parent function?

‘ g(x) =log,(x +3)
o L R—— Treft 3

verticol os\mptote,

write

sh'\-?‘{ed left 3,

-F(X*B) — ansther woy Yo

o shift

T | ETP: How s ofophirg,
‘ransformodions of

- riok loqarithenic, funcions

v e

re. Sowe o5 o Wi
AP
SpOre i \ors

Cj(X) :%(\Ogj‘—r\X—h) 1+ K trarsformnati

N'&UP

reflectiony reflection -
over X-oxis 9\{:@‘ N-OXIS C\O‘Nﬁ.

i - !

Diferet?



e JGR] Inverses of Exponential and Logarithmic Functions
What is the equation of the inverse of the functions?

A f(x) = 107+ (D switch X andl y -
TAm @ oty by iself
=10 B SR &
&_,J ‘ o £ A
o SN Xlogye s knownesER o,
%10 05 comumon Yoo CrEREET
(}0— E w\} So 10 is ot A
B glx) = 10g7(x +5)
T ety
@ (v t5) : a :
K =y t+H ETPL Why dees o horizerntd 2 £,
shiff in on eXporentiol B F4 Tt
~5= V eAuation become _overfio
%“m = Thp S e i
y

[l Interpret the Inverse of a Formula Involving -
Logarlthms
A company uses this function to relate sales revenue R and advertlsmg
costs, a:

R=12log(a + 1) + 25
What is the equation of the inverse of the formula? Which equation
would be easier to use to find a valué of & for a particular value of R?

R:ulog(&.u)qtaf) ETP Why did You reed

R-2D 7 1addoglatl) Sugg;&&r:%d&by
P IZ e'quojﬂm . . ‘
verdi o
R3S = (ooobbl) et P
1o o
’ 10 -325 = oot
R'QE‘ ‘ .
O IR Y

The m\J@rSQ SW\CJQ R 18 Ynown ow\d Welvre

\Y\% Cha

£{10) = 4300 In (10)+Hleoop =31 RS
FUI5)= 3200 i (15Y410006 = 31,184 = 3905 min

ETP How 15 findirq e Queroog rccke of chorge o N

yriferval Swmilor -\-0 -Pmd\ rofe of dﬂaqu or 3lope.
f e ire 1 inds? P

Compare Two Logarlthmlc Funct ons

Logarithmic functions can approximate the altitude of a plan over
time. Which plane’s altitude shows the greater rate of change over the
interval 10 < t < 157 _‘gﬁi_

0, 37497, & {15, 39449

TUSANYA3Uey  jgse

5

= Y min

3uaiy-31ikY | 3730
VB -10 s

AVUO‘O]QJ RC&& OP CME, of olJrHrude & Plare A s > Yoor Plore B

b= EOLATIONS

l @c‘m“"” @;\mu S

Tiua functians ate
taverses so thelr graphs
o are refections of each
other across the line
with equation y = x.

y=logx . Dopeaor

Domair: [x [ x> 8] Domain: all rea numbers
Range: all real numbers Range: [y iy » 0}
sdntercept: 1 i yeintereept: 1

Asymptote: y-axis ¢ Asymptote: x-axls
BE X s Th ¥ = gy AS X e —a, s B

YK o ity e 00 PORER e 0, Vo 0

ETP: Howo are '\‘\mdommr\ und“r\qncﬁ@_ of y= O%X Rloted o

domaun and range of y= ot

Houo 0Fe e x- 1. “and C»\S\{mpb’re. Jj:e\ocax, offected i 4he

reph 1S FranSioked 3 wivts Yo \"l%hjr—’-



6-5 Properties of Logarithms

I can use properties of logarithms to rewrite expressions.

Essential Question: How are the properties of logarithms used to simplify
expressions and solve logarithmic equations?

(ZOfGCE_E’T Propariies Qf'i‘_

arithins

For positive numbers &, m, and 7 with b # 1, the following 'prcperﬁes hoid.

fogyron = Ifogg,m«\\»iog{,ﬁ s Product Broperty of Logarithims
_mggwﬁ-%iﬁgﬁm - IOggm--:u-- oo Crintlent Propuiy of Logarfttuns
logy, m™ = nloge e Te Povver Property of Logariths

TETP Whot do ou et about produck property of

Prove a Property of Logarithm L°C5°‘V"+‘f‘m3.? .
How can you prove the Product Property of Logarithms?

et X = \ngm and ‘-"\_D%bh . Then bx=m arg b\{:rh,

R Emen ETP Why Would 4w

X+ l_...“m eguatrions x=1 ™

‘OM n ' and \!:\Ogbh e uged

Jogqy mn = K+y To Start Hhe proct ?

Jogyrn = Logm Fleg 0

m Expand Logarithmic Expressions
How can you use the properties of logarithms to expand each expression?

A logs(a*h”) , Wiy w; e usetud to
2 4 KNows Vouwo To expord leoorithim
00s @ loge b pngeng e egrhme



25
B.In(=
&) BENTIEE Evaluate Logarithmic Expressions by Changing the Base

dn 35 - dn3 ‘ ' How can you use base 10 logarithms to evaluate base 2 logarithms?
FXe oy, 2 s equal 4ot ¥ Crood to ¥now
¥ Now hove o

J‘DS 3 _ bosic, saerific
Jog 2 Coleiator

———— TTP: Whod dees r0ch varioble vepreserdt when
\&.Dgc;\b Nou use Yhe Power Pv'oper’r\f o \ogorﬁ'hm‘?ﬂ

et Write Expressions as Single Logarithms
What is each expression written as a single logarithm?

A 4log, m.:_ 3logyn 3 logap B.31n2 32 In5 . This illustrates the Chonpe, o B0Se, Formula
Jbb(ﬁqm ‘Mﬂbtaulh -\D,Qqqp N2 -4 5 J
rind I 22 Use the Change of Base Formula
&D% Y T 5> What is the solution of the equation 2* = 7? Express the solution as a
: logarithm and then evatuate. Round to the nearest thousandth.
dn ETP: How do The processes & = CTP-Wh

of expandirg o loaorithm ard Z\:J ‘ WY Lo Jou Salve.
wr it an EXPTQ‘S%\OY\ as O sivole _ X tre e)quoﬁion. US\Y‘% ootk
\oguriJr M Telade. 4o each Gag? Jl,ogzj . ' oge 1o \o%cxr\"rhwxs oard

* noduead T eaaertimg?
R e Apply Properties of Logarithms ' \51/03 i =X =2 207 a

The pH of a solution is a measure of its 2807
Oneckt 2 ~

concentration of hydrogen ions. This
concentration (measured in moles per liter) :
] CONCEPT SUMMARY Properties of Logarithms..

is written [H+] and is given by the formula
pH = log What is the concentration of

Fa)
hydrogen ions in the acid rainfall?

§ gy, (m?) =

— i log {}% log KLl "
iy 5= Jdog ‘ " p logalrnd e o o | 5
: LHY] logym E

The leg of & product | Thelogofa quotiem{ The togof o number ‘ Tha fog base hofa

i
[ S

- ) is tha sum of the is the difference of | raised to apoweris © rumber is equal to
L\‘s - \,Q.,OCB | - &ﬁg [H+] togs. the logs. i the power multiplied  the fog base a of the
' ) = R 1 by the log of the . number divided hy
%0 - " e mumbec  thelogbaseaofh.
H-B“@: "iﬁg [H*] ETP" \Whot does ¥e + 0 H '!agz_EZB}Z) t (5)5 logui(g.)z s [ log3t16) =4 +logz2 | :ogﬁzr;{g»g%.
) 7. - 0ga2 ) + fog Ty ¢ 0402 — 1003 | ;
- LJ( 5 = EH+] fehresery Does W ofedr hb\l\} : ' i :
-4.S _ [H* _1 _ ' ETf How are the properfies o logor it useful when Solving
\0 | problerms?,

~ 0, D003



el T YE Solve Logarithmic and Exponential
- Equations by Graphing

. . 5 _ 99
What is the solution tod?_ggw Lx\j

Y, Nz

Seond

frace
intersect
@ter Xs 3

*x 2 ‘m#ex*sedr'\onsl So 2 Solutions

-

-.32% and ¥.ZoM

KT Cowd You tek Y1=X-Z and N2 = Slog(Zx+1)? Explain.

6-6 Exponential and Logarithmic Equations

I can solve exponential and logarithmic equations

Essential Question: How do properties of exponents and

logarithms help you solve equations?

| CONCEPT Property of Equality for Exponential Equations
| Symbols  Suppase b Qand b# 1, then b¥ s b7 if and only if x = 1.

1 Words If two powers of the same base are equal, then their exponents
i are gnual; f two exponents are equal, then the powers with
the same base are equal,

A B R e R & R R T R

An _uxporential eouaiion

equation that contains variables in the exponents.

is an




ey [l Solve Exponential Equations Using a
fCommon Base -

X+ N
What is the solution to (5 = 43%7
ETP: Wh\, waos och side S KT :(Zz ' 3><
oF Fhe equofion written ( ) ) :
With on_equivalertr expression’ 'y 4 '
USing Z o3 Yhe bhage? Z = Z{oK._

*Cowid the expression hove
beery remritten by mah%q “X-1T=0bX

LOMimen oase b, Worlo +X + X
rodrer . o 27 7=y
._! - )<

Exaple P4 Rewrite Exponential Equatio‘ns Using
Logarithms oy
How can you rewrite the equation 17’_\i/4x using

logarithms? _ : X
\D‘DJ_\—] = | 17 = *
Joq N Jlog 1 Jho% N
= >< ’

eTe s oleat® |
ETP Why is 107, “sqivalent 4o 117

- | contains one or more logarithms of variable expressions.

A__Jeganthonic  equadion

et R Solve Logarithmic Equations

What is the solution to In(x* — 16) = In(6x)?

X 1L = Lx

- XRlxe1e =0

(=g Xx+2)=0
X=% *X=-2

Creck.”
A (3% 1) =8 (0(y)
Jn (83 =dn (4%)

don (627160 7 0n Lo (-2))
Jin (F12) = dn (-12)
Undefineo

ETP: What is on extraneous Solukion ard how do %H ustin



‘ Symbols x> O thenlogyx=log, yifsndonlyifx=y.

Waords if wwo logarithms (exponents) of the same base are equal, then
the guantities are egual; if twe guantities are equal, and the
basas are the same, then the logarithms (exponents) are equal.

CE}HCIZPT Pmparty @? Equahtv for Loc}amhrﬁm i’:qu«moﬁs

1°e11131) (3] Solve Exponential Equations Using
Logarithms
What is the solution to 3**t = 5%?

LQ,O% )Hl JLQ% 5
(x+1) Joey 3 = X Jog 5
x&b%3+&o%3 "-XJLD?)B
Xdog 3 = X g =~Log 3
X (dog 3-400®) = ~ dog 3

&D%g imﬁ LN} 3-%%5

JLOE 3

;(Ci 2.5

ETP: wm ore log 3 ond X log % subirackd Fom both
815 of Yre equotion?




Use an Exponential Model

The diagram shows how a forest fire grows over time.
The fire department can contain a 160-acre fire without .
needing additional resources. About how many minutes
does it take for a fire to become too big for the fire
department to contain without additional resources?
Round to the nearest minute.

E‘Q‘ S
Loy =y

l_\
S
Yo
S N N
WO =H(L])
4 acres, t= 0 min Y 4
7.2 acres, =1 min
12,96 acres, t = 2 mi _
a;;e; acres,ﬂ::? min L‘O - l.%’.l:
oo, 140 = ¢
G2TA T

A

The Fire deportmentt os o e, mor:e Fhon
b Minutes o contain the fice before ﬂn@j
Wil require. additional Fesources

ETP: How doyeu ¥nows Fhad +re. vodies
©oares ore i V%2

Why does Knowing Hre rofios are
_ oM V¥ 4
KY\OW\"g Thot 4e growth rote b ig QJSEQYE‘}%* } o

F the number of

CONCEPT SUMMARY Exponential and Logarithmic Sguations

e

If b is a positive number other than 1,
b¥ b it and only if gy

i i2 15 & positive number other than 1,
gy & = fogg ¥ If and anly if x =y

iwo powers of ! If two exponents

I two lagartthms i 1§ two arguments are
thesomebaseare | areequal,thenthe | of the same base ! equal and the bases
equal, then their | powers with the | are equal, thenthe  © are tha same, then
exponents sre | sarvie base are equal. | arguments are equal. | the Jogarithms are
equal. : ) : : -1 equal
H24=2% thanxss 4, | i Xeaf, then 2= 2% ¢ Hlogax=10gy8, | ifx=8, then

thenx « 8, o logzx=logs 8.

ET g: Gave. on example. oF houu using the Property of Cquality
oY LDgO-‘("ﬁhm'lG ED,UCL‘\‘ionS San 'he!p S\Mp\“’ﬂ Jhe Process
of &b\\]\ﬁa ) \oqarr\‘nm‘\c, equotion.

“How v upu” sobtve. on CXponertial equodidn

hﬁ caraphincj?




oY Use a Finite Geometric Series
Isabel wants to borrow $24,000 for 6
years with an annual interest rate of
4.5% to purchase a share in a food
truck business. What will be her

monthly payment?
P A=ropitht
A gl | aman
Z (W) P= priviiped 16
“! n=#&of rrontig
L= irtrereSY rode.
J4CO0
fj\ . ‘”& 1 K
l+.003‘|6)‘
= 100
LZ.H\7
~ 3%M4. B

'sabels Monthty pogment weuld be oot 3381, 5|

ETP:Qﬂ?\Lﬁ Ao uou use e values L Lycfxr% g, ‘-k 5o,
o INTercstrofe Yo Solve the problem

How does urder
soWNe This Probles ’rmﬁwg finite geomedric Series help \ou

6-7 Geometric Sequences and Series
I can identify, write, and use geometric sequences and series.

Essential Question: How can you represent and use geometric sequences
and series? ‘

A _ogomeiric. Sequerce sequenceiis a sequence with a
cons%ant ratio between consecutive terms. This ratio is called the

Commaorn. YOFio T

In:elul Rt [dentify Geometric Sequences

A.ls the sequence shown in the table a geometric sequence? If so,

wrlte arecursive defmltlon for the sequence. ETP* How owe optiredric
N Term otau sitrtlar Yo artthmedic
2
fa,) | SO =3 Seonengess? Houu ore Yre diferent?
, “Suppo st the SItth term of 4he
QX?) Seqjuende. is qlabl B the sequence
shn %ep'rndrnc.

) *oould olso do g fr O
J Qg = Oz

. it H, n=l Gereral Formula
Pecursive s On= 3-() sl o =500 N
Qn-/,y, { On O\n-ltrx vl

B. s the sequence 12, 9.6, 7.68, 6.144, ... a geometricsequence? 1fso,

write the recursive definition for the sequence.

W U8 LAY _ 2 _
%f;%% aw D =% S0 s, r=.8

- 12, n=l
O {°%0n-u )n>‘




imetnn -4 Translate Between Recursive and Explicit Definitions
5, n=1

A. Given the recursive definition q,, = 1 , what is the
e I 5),n >1
explicit definition for the geometric sequence?

ETP: When e Jderms of a ogomelric
ot ve.  COPMon

5) 25, 1.25,.._\ SOUENCz, hove o
| an-l \"gloi whuy do {te gns of consecudive
Qh: 5(—2-) msal'*erm&e

B. Given the explicit definition a,, = 3(R)""*, what is the recursive
definition for the geometric sequence? _
. ETP: Why s fre pouer o
y y3 =i e copmon rakio n He
P PO
LOmm1, Sequence. -y nsteod of n?
‘“What infermadion do the

fecursive. and eXpli it Jefinitiers

NE N coMmon?

eXphiort definition & o Opavetnc

111y ] Number of Terms in a Finite Geometric Series
A. How many terms are in the geometric series 200 + 300 + 450 +

. =M ~1 -
+7,68877 Q= 0, " r= 300 -3 = 5

N n~1 ’ZOO Z
63,1 =200 (1L.5)
200 200

_ /——_ﬂnq
3% MW5 1D
R~
&D%\.sg%'u‘%g A
|+ dog, g 33445 =N
0w n
0 trms h Hhe Geomutric. Series

B. The sum of a geometric series 11,718. The first term of the series is
3, and its common ratio is 5. How many terms are in the series?

Sn = W)

ETP. N‘nuj do you need 1O
use. Yooarithm When SD\\ung
s equﬂnon

Y4y igs 30257
__.,T___c L_\

~4, 312 T 3(4-57)
3 - 3
15,84 = (-5"
“15,0a D 73 -5
s, k095 R

e~

io(a,-o\BLo;L%:h
lo =n




et L K] Solve Problems With Geometric Sequences
Aphone tree is when one person calls a certain =~ ¢
number of people, then those peaple each call
the same number of people, and so on. In the
fifth round of calls, 243 people were called.

A. Write an explicit definition to find the number
of people called in each round.

0,3  0g=a4d | TP Twrite Hre

o ty L‘ 'y exphicrt formulg for a
0= O, r” (%) Q’ %omakm Sequence, You
5 4 st +o ¥now Hre vate o
M3 = 3r = 1% term ond cominon todie.

Whith ig (51\!@(\" Which

aH3 = 2y do \Jou 1eed +
HST 2 b colulnle
3 3 ﬁ’Om the given wnfp?

B. How many people were called in the eighth round of the phone
tree? 8 ETP ng con uou LSe The
Oﬂg =3 (5) - ephat formuia for tre
eoyret
O? - Lo, Ao 9 ric. sequerce Yo Octermive.

Pows Maiy peaple \were colded
in e eighth rouung?

A geometric _SerieS is the sum of the terms of a
geometric sequence. S, represents the sum of a geometric sequence
with n terms.




Example i Formula fOI' the Sum Of a Finite GEOIﬂet_FIC SEI‘IES ) In a geometric sequence, the ratio defined by a term divided by the previous term is
A. How can you find the sum of a finite : ahconxtant, r. Alternately, any term in a geomettic sequence multiplied by r gives
geometric series? (|- h) _ e nen tem:
' 2 | - Q C of Thie sequence 1, 5, 25, 125, 625, ... § 4 geomelric sequence, sinke r=5,
S'fl G Q,r 40y a0 t..fa, 0 n RES ol
% inhy EVERY -+ Y
taalsinsl PN fx I2g} bz\;' " ) o Each term inthe sequenceis ¢ The recursive definition fora ¢ aw P
_ £ I : . ' =
rS.‘n —_ Q1 'S + er ‘\'Q\r + QJH‘\ - 4_ Q[ g . ) . i: £ tiemes the provious term. : geomeftric lequenciis 1 8 Sdp.5 21
: " -
- { :
= — n . X . Hpoadt, 1 1
Sa= T3n = Oy Qyr ETP: Why do you oaultiply by ¢ in S oA SO
S (\ | - r') =Q ( l - rn ) e, second g uodion when ‘Fmd'lf'a The fourth term in a sequence  ©  The explicit definition 1s PRt L
! . r : ; : !
" “o—t e sum of afiite geometric i s tem ity o a
1\ S AT You can find the sum of a i For afinite geometric series ! The sum of the first five
S — Q ( r eertainnumber of tereisIna ¢ withr$ o termsis
"o . geometri series. : ety ikt~ ) W1-5%  -3124
b-v | D femietgIR L Mz gy
B. Write the expanded form of the series. What is the sum? ETP: How does e exXpliat Aefinition of o Ggomerric

Sequence. compare. Yo an exponertiol” Function?

N Z-| 34 - SN -
=3(3) 7% 305 435 430 3Tas) v e
I A T RS U
- 2,09 R

S - 3("‘ %.)
1 ‘_2/3
= 2,049

43

“To dneck. wn calculertor:
Alpho wWindow, Z



