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Lesson 9-1: Exponential Growth

Vocabulary
Exponential Growth: wih Muthphah Y
r grow "ORonantially”

ovow yudy facr !

Exponential Model:

4&— QvOWAN period
_ bx
Y = AD<—qvovitn factor (poc. #)

iniHol valye (positive #)

Exponential Curve:

)
Do)rKnain: a\l real HS

Rdnge: positive veal FF’s

Asymptote: __ (0 |\ that o %YQP\’\ C\PPYDO\C\"\GE' __buy
NEVER toudnes.

Growth Factors

Percent Increase: _an_increase in_addition 1o the P!iﬁﬁﬂg AM oL

o
Examples: % Increase Growth Factor 000 /°>

22% — 0%+ 22% = 122% =
50% —7 100% + 50% = 150% = | |.5]

3.8% —3100% + 3.8% = 103.9% =




Practice

1. The Consumer Price Index (CPI) measures the costs of goods and services in
the US. In 1980, the CPl in the US was $100) Between 1980 and 1990 the CPI

rose at an average rate of ¢ per year. Mhal va]w,
aYowih yade:

VoMl
a. Let x be the number of years after 1980 and y be the CPi. Write an
exponential modelto represent the situation.
X
Y= ab ®
s {¥=100 (1.047)

b. Graph the function using the window (-10 = x < 25, 0 s y = 300).

¢.  Findthe CPlin 1985~ S yrs afier 19€0

<

=100 (1L.o41)” —=%125.92

d. What year will the CPI be @pproximately, $2507

¥0yrs laxy, SO 1000}
2. The world populat

jon jn 1985 was(4.9billionypeople. It was estimated that the
population would(doublg every 35 yearsT\y iNitial vailve

qviw =

a. Write gn exponential equatiomymodeling this situation. Let x represent the
years since ) p represent the total estimated population in
billions.

y=ab’
=49 (2 X/%X

b. Using the model, What would be an estimate for the world's population in
the year 20007

b= 4.9 (2) 7%

19yrs 1
e o= (5,99 \oi\\}onl
C. Using this model what would be an estimate for the world’s population in

the year 19807

O )

DY

Qﬂo \—j
¥ P= 4. 4% billion
P

-




Lesson 9-2: Exponential Decay

Vocabulary
Exponential Decay: _((UAYS wWhen i mmWﬂn ﬁﬂ(ﬂ)r S
s than 4 (but il lovaty than 0)
x4 OWIh peviod
y — Clb<—— o facor (ber. 0 &Y)

MHal vawe (pos.ax)

Depreciation: _\When  Voly€ ALNASES OVeY Hme
Hari-Lite: 4L amouny of KNG 1+ Jakss for  hare
ot the wiattvial o decay.

Graphs of Exponential Models

Growth Factor B > 1 Growth Factor 0 < B < 1

M\ﬂ—‘

Growth Factors

. o .
Exponential Decay: | /o K\ Qw
O prUntiog,.
Examples: % Decrease Growth Factor

12%  100% ~12°/e = 397 =|.09
51% 1007 - 5V = YL = {, 49




Practice

1. Some used-car dealers use the general rule-of-thumb that the trade value of a
car decreases by 30% each vear.

a. If a car’s value decreases by 30%, what value does it retain?

1007 -30% = 0% or .71}

b. Ethan has a car worth {6400, Write an equation thfgt models the value of
Ethan’s car in x years. € inia) qrowth fa ttor

|Y= 100 (.1)“T

C. How much will Ethan’s car be worth in{3 yeais?
2qwin peviod

=00 (D

ow much was it worth when he

Qrgwih pevied = -2

d. Ethan has owned the car 16
bought it?

Y= u0p(1) "2
\= 412,0101.22

2. An altitude of less than 80km, standard atmospheric pressure (1035g/cm2) is
halved for each 5.8km of vertical descent.

a. Describe the relationship between altitude x and pressure y.

J= 1035 (.5) **

b. Sketch a graph of the equation using window (-1 = x < 60, -2 < y < 1050).
A\

&=
)

v
C. Find the atmospheric pressure at an altitude of 40km.

¥=1035 (.5) 7ot




Lesson 9-3: Continuous Growth

Vocabulary

e 0 (onétanty USﬁd 1N m%mw@,
Swuarions (o ivvaxional #) 5 e=2.71728197945.
+ Named after ggmhmd [;!A'{ﬁk

John _N( l?"ﬁ\f first used “e” (he just didn’t know it yet!)

+ John Napier was attempting to make a model that would relate

mlEplication o oddifionn
+ The discovery of “e” lead to the birth of mOdl YN ma"i'h fzmaﬁ (,g !

Continuous Growth: ¢
IS bting_ omDOUndLo\ (oY SWWH'\\)
+ As the compound frequency W\(W 0\%‘( Q , the function is equal

woan_IVYATIONGN ium b@(

+ Continuous Growth & Decay are used for many growth models found in

10307\ 2
+ Itis possible (but rare) for bank account to offer _ (DY WTNIAQUS. interest.
Continuous Interest Formula Continuous Growth Model
If interest is being compounded For any function that grows
continuously, then... ¢~ iny. yatC continuously...
N = P I EENTH T NI

S+o\v+
ANy



Practice '
£ Sravrany r=.09
1. If is invested at an int t rate o @ ompounded continuously, how much
will'pé in the account after @@?
_b
ro
A=Pe
.09-10
A =890¢

-
O LI ol e A B,
2. A machine used in industry dep@continuously at a rate o per year.

Currently the machine is worth §28,000) Write a model to represént the

machine's value after t years. = SkavE At

-, .b
A= 2% 000 9,75

How much is the machine worth in @f}?

A=19000¢ =2

1813220, 20]

How much was the machine worth £ years agp?

t=-2
A= 28,0006 272

k=[50 20|




Logarithms Day #1: The Basics

Vocabulary

Logarithm: ¢ invevse, OF  the exp()n?nﬁa\

funchon

Used for: S0\ViNg fov a

MISSing eXpoNN- baﬁ"

Equation: 10 gb

eqvats

‘_/ exponent

@ SA\V\E\

Practice

Rewrite each equation in exponential form.

1} log, 36=2
z
b =3
1
3 0 —
) 181 Tgg
4= =
KLY
Rewrite each equation in logarithmic form
i
5) 64% =
1
0 = =
| 3&‘1% Z
7) 9=
81
|0(3} q <g| =-2

Evaluate each expression.

9 log, 64 = X
L
4 =Y

S0, %= 2]

T=0

M log 17 =

789" = |7

43 log3 8l1=4

2= ¢\

8 29

6) 127 = 144

IOgr)'H =7

10) log,216 = X

LF =21

S0, [x= 3l



Logarithms Day #2: Properties of Logs

Vocabulary

Logarithm: _ T {nverse  of exponential form

Logarithmic Form Exponential Form
log,a=x ——— b’ =a

Common Log: _ \D(?a) WI Q b‘()%& O‘Q' \O

L *“If a log is written without a base, it is automatically considered to be a common

“L0€I buHon on @lc < ony Vst i\ base 1‘~ O Yhough!

n

Natural Log: A \DGu Wl 0 bﬂ<€ 0'?' 6

U 1]
*On calculator, the button L-N

Properties of Logs

Multiplication Property '09 . (X‘ \/) w—y ‘03bx + \03 b\/

Division Property \0(5 . (“)\’;") w—p \0% b K= 03 b7

3
Power Property \ngx ey Y \OSbX

Practice _
2 deannals

1. [n your calculator, estimate each to the nearest hundredth.

a. 1ogl00 = 7 b. logd42=1y,,2 ¢ log00l = -7
d Inl6 =977 e 1n402 = |y f. Inl=Q



Simplify (write as a single log).

2. logs3+logsx

1\03 (BJ

4, 310gx+210g y— logz
104%™ 10g y " ~1og 2
10g (x*-y*) = logz -

Expand (write as multiple logs).

6. log,5m

[logﬁ + log L\@
8. 1n(3):2y3]

S

3. @log23-—log23
log, 3" ~1oq. 2
92 ‘09} "
5 41nx+25TrB) \0{325 7 \ij 1(—’;)
L\nx*hﬁ -m

n (;« ?f’) YL (z%x“)
7. log, 16x”

Tricky ones...
10. log55=x 1. Ine = x
m

H= 5 so =) - so,\x=)|

2. log,1= X 13.  Inl =¥
X, Dx

b = l So’ixzol e/ozl SO,

14.  log,0=x 15, log(-2) = ¥
N - <10
EL o (e sowron| '
10¥% -7 no SOIHion



Logarithms Day #3: Change of Base Formula

Introduction

Solve log,12 = x using a calculator...

\/
ony does “(ommgn 1ogs
Oh wait...our calculators can't do HQSQ 5 , they only do
hase, 10

So, instead...try writing it in exponential form...

5 =1L

It means, 5 to the what power is ]Q- . Can you figure that out
using a calculator? In your head?

No..
Check this out!
X
Start with exponential form... 5 = = | 2.
X
Take a common log of each side... |03 5/ = \ Dﬂ l 2_
-

‘basc 10

Move the x (exponent) down in front... X \03 5 = ]03 l2

Divide to get x alone... X‘O% = lOO\ \2' "'\IP{ wn catel
f{ NE |

x::

y

S, -1 & \ogs\lf—l.‘i‘-l



Vocabulary

Properties of Logs
Ch fB — ‘09 q
Poper 19,0 = log b
Practice
1. log, 25 2. log, 00014 5. log, 5000
ngéé_z\:w! J0g. 00014 log 5000
g7 = loq Z 094

::"lZ-g :



Logarithms Day #4: Solving Equations w/ Logs

General Guidelines
o One log in the problem...

1. Move it around until you have just the log on one side and a single number on
the other side.

2. Convert to exponential form to solve.
o Two logs (with the same base) in the problem...

1. Move it around until one log is on one side and one log is on the other side.
2. Drop the logs and solve the resulting equation.

o Three or more logs in the problem...

1. Use properties to combine logs until you have only one or two logs left in the
problem, then follow the instructions above!

o Solving for x in the exponent...ax=h

1. Make sure you start with an equation in the form ax= b (get rid of any

additional numbers just like you would when solving an equation).
2. Take a common log of each side

3. Move the x (exponent) down in front and solve 1o get x alone.

Practice

1. log;3x=log;6 2. logf(—2a+9)=log;(7-4a)

§%<_=__L3e_ ;}é*ol=7*40\

tZaq
A
| -7
3. loggx—log,4=1log,12 4. log, x=-2

X Damvw-l- 2= ‘\2_0\
loggy = Jog, 12 S e
v

o L
| 12+ M i_"' X\




5, —;}f+log3(n+ 3)=-10 6. —610g3(x—3)+g/é—19
) B -5

+ +10
_ l X-2)= -24
cOnvalDﬂs(m%)"o W\E: ) B’
o _i=n_
7.3 =10 2Tl sy :%"S"‘“ﬁ“ 2= x-3
X _ 5 3 ~ox-
109 3* = 10g 10 o )= %3
x 1008 = 10910 N 184 =x
L4 3 1043 I035 = 1oy 50
(r=T50] \ 104 Sl
g 5) =30 A 1000 =103 02
% 2 s 1065
5% =5, i
L/"_\
\o%5x=|03\5
A logh =1og) 5
104 5 |035




