Mw{'& +2 9.2 E)cpmcwhcv[ Puuo“&ms.

' Dbj,ec;{’iwef | |

D Evaluale txromw{-w‘ ! fnchons

7.) é'ra,P/Q\ e‘((?m@w‘fﬁ‘afé ‘ﬁtmc{-iavts

’5) Se*&»e _(rig?m}) ek(.)o*‘n‘fym/{‘fa,/ ‘@L%Chm lgg_ 'fa_e “Sawe éa&‘e v
L.

wae

) ﬂc&,—,amne e = hatural buse

5) Use Commpouncl ivterest fovanulas
a’) compomaéeof h €hnes Pe)zyea)v,
b) comloounofeaf Can—h‘muouséj

é) 'Re—vfsh‘ ‘P.z,vcem"} W CieaS-€ Mo( r])erc,en-l- c(eorea.s{

-Pra’m M“ef 2.

':}) Expm&n:h‘a\f Growh Lquations awd eXfo‘nevalTa—G‘,
opw? ‘Funcﬁms



T . Exponential Functions, Exponential Equations, and Word Problems

~—Obijectives:
1. Graph exponential functions.
2. Solve exponential equations algebraically.
3. Solve word problems that result in exponential equations.

1) Evaluate f(x)=2" to complete the following table: -
PR
Y -P(.X) = ( 5) + 2

X | f(x)=2° T

” x[p Q.H” 21.3 ::’6 | -y (82

3 Yo ‘\ -3 2.9

2] Y4 | -2 |

-1 Ya —i |5

0 \ 2°=1\

1 2 © 3

2 4 |23

3 -2 Q-‘yq

4 lré 3 ';\/31

4 | > %

2) Sketch the graph of f(x) =2 ‘ 3) Sketchthe graphof f(x)= %—) +2

1 hovizontal
o Gy mpre tev

When sketching the graphs of exponential functions:
1. Plot enough points to show exponential growth. (extend Yo ﬁ«dﬁ"f)
2. Plotthe y-intercept
3. Plotenough points to show the horizontal asymptote. (extend 4» ez\ﬂeﬂ

—~ CAUTION: Dowt CHANGE TWE SehHLE To SoMETHING > | oR
YouR Y-INT WiLL BE UNUEAR




s__\:_ee. |1 isolate exponential (base X e)CPonevr")
2\32?‘. rewrte withh Same base, Simpli—iyj e,xponew-\'S-
$’Jr_OQ’ EX Kﬂnom bases, set %Xpon&km;\fioﬁﬁoﬁ ae%@nA-oCnétsl

.‘ fysin
/\4) ZX =16 1;9‘ (ELE‘ LMOI’L et
» 4
5) 320-48 =48 5 =k = F=2' =[=F]

' = B =M = 2Zx=3 = |x¥=I

Solve the equation.

6) 23x+1 — 16 —

. > >
7) 2-9" =54 q)‘______ ng = q\(: A =2 (’%7"7( :33 == 32-%_—;3 = AX=3d =D

X .
8) 4x+3 - 8x (,11_)7(‘\'3 - (Qz,)x :> Q‘lx*@: g -ﬁ g_)( “\'6 = 3% :> @7

S 2 -

9 2=5.20 = Feledl = L= = 3M=0] = -2=3x = ]x::-?_:f

i nenkial
omS . ——--43 T
10) Use GC to estimate the solution to 5* =10 CALC 4
¥\=BAX wopow|  pufesel | 4|
11) Find the amount owed at the end of 5 years if $3000 is loaned at a rate of 10% compounded quarterly.
~ ‘=‘-?( l--\—_‘l)wb A=" Compound iviterest
n P =3000 formuwa .

— = .0

n = 4 +ivwnes Pe/r‘y-earr
4-5) b =5 years
A:%ooo[&%

AR 4915544
|%uqi5.85

12) An unusually wet spring has caused the size of the Cape Cod mosquito population to increase by 8%
each day. If an estimated 200,000 mosquitoes are on Cape Cod on May 12, find how many mosquitoes
will inhabit the Cape on May 25. Use y = 200,000(2.7)%% . Round to the nearest thousand.

t= humbexr of da\":.
May 35
— May V&
13 days
swoshtutre ¥ =\3 \
(0.08%13)
Y= Q00000(2.7)
N= 56 l)%'%é. i
— M Yousands P\m’

N '/AXSCJL/ oo moSqw’\'@




E.!‘.gﬂ"_.\_.: KI &"@o%exﬂ' Q J bose x = i ru.:Ho‘i
o This is & ‘BP@ 647' FDO%nW\QJ»
Quadcatic cegwawy‘\s can be Solved 108.
*Pad’crﬁn%, crs, Y,
e ol

Q-X eK(]’DO'vxen‘(' x, lbase & = i ecp
CThis s \Q&"“OL n ol 5 awd Cannct be

Qa(&IQ'CQ \Oa_ —pad“oﬂn% or ctS v QRF

Need o \ev‘—h‘muﬁ view ettiod .

v @ 90\\1‘6 Q.x:.\(o
) using 6C
D sty algebre

D 6 U= 24X

&

——]

—
~ ‘”AQ“"‘\

W IiNDOW YMAX =20 |
— ~ This X -vaalue
‘ - s Fhee. solution,
E@@] = CALC w=4
o\ o \X=1 , |

) Algelora. | |

&kp_ R =
of Mae e)xfovx-e/wh‘a_l on boHA LHS and RS,
s is Ca\\—ea ’\/‘ne/ Corvarndonm .L)Q.S& j}' !‘S u.Su.aJL:) , +

Ml‘)‘b) Hte aiven hwmbets:,

~ swaller Hthan (oreq
C Rewrite LHS and RES LASivxﬂ Hais

ase. ,

base 2
2x - 24 ‘ P
ce. e bases are View -D-O(Lkﬂl, e QXPOMWB VV"’“‘S'\“. s?a"‘fﬁ"‘;?!,

skep2t Sin

I -




- -~
SR

-~ -

‘/.So\Ve e; 2= 48

)

L COUNIYNO TN

3.2 =48
3 )
=16
>= 2!

Y
* Extra B 245253 (==}

(D Solve 2 =16

3XH
23)@1 — o
Boctl =t

A2X=3

iX&(i

/@ 50‘Ue,2,q = Sq”

TN

‘/ So\ ve

q*= 2%
-

2X >

%e . Tsolate Mae &xeanen‘hcz\ 2. \oc‘\:ove,_c\v\a «\3 A

=T Z BN

Aivide bott sides by 3

viow WS e savne- ‘)mb\evv\ a.s @ |

C.0 Yoy \gase..

Se €ex e onesvs Qr‘)wa_o\

Tsolate 2xponescial
—-—8‘ t.’:-*'ooloka
:;‘i\’ g’-‘;—% (% So Comvmown \oa.se ss3

Substitute eq M\mﬁeh-\' ﬂxpovxewh al
ex@mas\ms \Aﬁ\‘r\% Comvrnew \oaSe,

wc(%pm \aws +» Swvhf‘hcg_ |
5e-{/ ezxecwem*\'s eﬁua,Q : o

150(4:"{32, X

47;‘— {6 is Yoo biﬁ

substtude qut\fa,\v%‘\‘ oMﬂ*H A

2Xpressiows \,AS(V%_COMMOY\ L)aSé__.
e @?W\Cn"' leewus = SW} r%,_ .

5e4—‘ex&>wm %MQ o
Uselake, X L



R A S ey e o

(&)%=5"

Se

" Ws et a hecedsd) SACQ

We B\ weed = Covnmen 102
aoa‘z
4=

expenent lacwos
Set exponents 66{“—“'\
isolade x

% s AL \s oLw a»mvw%ﬂf\

S T.S-

R Y
1 i
25=5

Q/XFM-\* laws -
(solate & - |

i
i

a2 N quwire o base
L.\g.\b no q ca‘,s a_

\(F =256

2
K= o

%2:2 .

&x@)w%'\’ /Qoqu

set 2xp oars eﬂubaﬂ'

\salate X

TLLAU-C e

= SMALLER

i



~,‘>"',~b.- o

O Use ¢C o cs—‘ﬂmac\’c seludien Yo 5 =10.
\N\ﬁj Can ‘o We solve Hais cxa.ch C\fd77

Y= 5"

Y. =10

WINDOW | YMmBX =

12nd| irace| = cate
5. Trtersect [Grre|Erren|Erea] |

o 14206300

i ’A"\a‘—%!

Twis waeans Haat 5=% is5 less Hian \O
louwt 5,25 s Snea:"&'*'\‘&azw lo.

W2 i
by o\:\fﬁ an &Cdaom-un—\’ velue whidn \s net A wewlc wavJae .
WA—\.«() we will use \osm‘%wé in 94.3.

A

'\

. /o

Recall .
cerwv\oowv»&w%if Fovrmula
| 4 r)“‘*’) A = aVV\ou.yr\" ot end
nﬂr)«u_d/h'\? 'pv\nupa,\
ideresd ound nterest-
No_h en ‘Vms"’ 4‘
1S an -C/\C?a“nevvha_\ e . \m—\*\a\ a,wwou.w’r'
A(E) and P, r, n Knewn, = ntevest yate, /o

eX " =500 wri-Hen as c&ca\ma.l
n = W nes compounded

- > per Year

(2t ,
A(—t}-;\%OOO‘(l—!—._QE —b:-‘biv\r\&hﬂaws,

EN o
PR GXFonen‘\". R
Al) = %000 ° %_ﬁ)m’ | L
CO&'F' e
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e s called “dla nechwiral base

e, M/YV/ S an (\wrcc’i‘lom\
\/\uwx\gm

€ ti'\' Gavxvm* bQ (,Or‘\--u:em asS ao

Lo ol fwo widesers

» ,-\»5 A,Z(;vau.pw W VX'o“\-
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;, ‘A(?(W‘D*‘W\“}"e Yo v\f,a_«‘-es\- -\’m'\"(/\o us&w&% uksim%‘ G ‘

[ed] ) (1] [Eomal

N

e e

= 2.3(82%
X278 < appex e

= LA BTD L%l?%é@ﬁ 2353603 ...

e «— exact As 1
Hn | |
v @ e e s an ‘\rrzc&%jal wn&uyw\ser\
(zd] [ {EMT‘ERI Femindde
| i . s dectnal Hoes not
= 7.2%905 repead-
o [T37A1| o appronionate I8 e veed an cect,
-~ exach onswer, we wWill were
e & A expPFeESSitTM Wivg & -

/-\\
/ 3
® &
wo .
= 206.0855>
Z‘,’E.o. 6 ?551 - erx‘wm:\l’
, e’ «— exack
‘ —t
ACRS
o= JBLAYEF E
x| P lé——ap(arax\m‘tc

e ' «— exact _ :

Set exponents equal

. 4 X X
@ € :&;:, expo‘nenJr laws XX = X
ow\dexp@’f/‘k

s (B ef:é’ sawe hbase.
53 ~ auesh
/’rzp.\,gf-l'elﬁ& on



Mt T

o

'Rz‘?(\-vf\_;\“

| Co W\ﬁowm& Tolerest Formua  (n Humes per vmr}

U

wt

A = amewnt jn accoant
Y = pn v\cAP Ps

r= % S wwerest vete, wedten as decnaal
N= & vnes compoumc(eé( eacn Ym-r

£ = Limme 3@&«5

G

What ¢ We want o cow\fouvxé v(,ovv“\wluou.%‘\? ?
We calculate wterest and add ) and do '+ agan....
\Ne 6@\* a computer o do s without Stapp: “g - |
“TWS Weeeeid Nz r‘ea“\/ b\3 Number (iv\ a Pmc—\’lca\ 96\'7)567

o

N=400 (On a/\’(n.eo\r:ehcaj 6(—:(/15@) .

T we cheose V=1 Y‘—_—_\D and =\ so wWe can Sce mly the-

~—~~

A=

A

()

LJ?;"é CZ\/C(,K/VLOL‘\’Q/ “\4/\754@5—\’ \faLUL@fS Oﬂ; n ot 6&?:\’ bxgﬂex ¥ b{ﬂﬁe("

GC

TRLSET

TABLE

2ndl leraedt]

L
-

(l +Vﬂ" X

va&c«p@mﬂlewjf

\)\5@@ {0 ove oNen Y, Values .

x 1 Ya ' \
AT IR AN ccinwal places axe-
\0p0 | 21 ARDY of screen.
Vo000 | A.F ) 64239
\000OD | 2. % 1459
L 0O et0 | Y, F 18 280Y
V000000 | 2 FNT2TNF o () Ty looks Vike

e X A H8IFI826..



s ﬁ'weé uds g cll\ﬁ(’greyA \Cmmudq Lo

e

_(,ovwiwuow\xf Covvxfb unded Tnlerest
ot
A= Pe A=

= amount Ta account

P = '{?Vi nd((bal

= "/o) \ mLor“eé—\/\raC&%/ VJP‘M'@V\ as Gﬁsza}
£ = Liwve v y~€@°3

@ Fi nd tlhe dVV\OchV\-i' Y decorenT VW $ 2ero s 'Mvefajteo\
‘For\ 5 ye&cfs ar HY, lntcreot CO'W‘LFOL{V\A‘CC&
aj \/\AOM’B\)\{ '

b) conh \ALLDLLS{\/

—
—_— b

P= 2000

r= .ot (4%)
N = 13 Hwes pec Y&t

A A=zP/i+ wt K4
| m)

r=H \’{aIS
425
A= BOOO(H« . o4
(g
::\ﬁ%%éé?,?ﬂ 3662959 rownded 4o nearest cent
rt
b) A=Pe -
P =200
= ,o4
(OHLS) t=73

A= Bocoe

=|%¥ 366421 | Beid. 208 rownded do neaest cent




T MathEg

Remember Tereent Tcrease and ?evcevff' Decrease.

New Amouwnit= Base. + oL . Rase. (s NCrease)
New Avownt = Base — Y%~ Pase. Co&éoreas@

T ve fuckor cut Buse”, we get

N@u) AW\OLU'\—" = " [Dase C | 4 O/OI> Gm,r:ea&e_)
New Avowdt = Base (1 —%) (decrease)

Lets call e Brse. =C , New Amowtt=y Q
cnd " Ch = ¢ (Gour rcaeb + wrde as a dectnead %

4= CC\’\'a (,‘mu:aa&@
y = C (\-r) (decrease)

@ A C'*)W:S wiHa ﬂ:‘vabﬁ‘ion 250000 bhas been @rou;n‘wﬂ ot A vate @ﬂ
A% per yex . Assume Hhis rate conhvues and Find
a) (FchuLCUHOV\ az‘PJ—Or lyeaur\
Jo> Po\oulaﬁﬁow adder ayeﬂfﬁ
>, Po.fu,\;&jmn ocf/i@r‘\"( S
A) Y = 350,000 \4.0A)

V= E%\,SOO \’e‘:ﬁ)\&w afles lyc

A

B y= 351500(l+.09) = 350,000 (J+. 01)(1+.04)
¥ = 115835 peeple| afjes Aye

0) Nehce Mot T ?aﬂ;’r a./) we ’ku,\‘yl{)‘\\eé 107/ l.C?q. N
gtk b, we muthplied b\/ (l.om)

Y= 280,000(1-09)"

_ y.ﬁsm@ abler 14y

60) X_\/,: 250000 C\,Oqsc] < 2-Ths s ch\AeGl an exponevheal




@ Su?fDSe/ a vlecurby clwlfy n-Hi Popuvla}‘ww 350,000 s
cke.qe,a,s‘.,\é by %5 per Year. ASSI/LVY\L/HAXS/"KQ/V\.CL Coveh i og
and f1nd

L) ',Foq;)u,[/c{"?’b‘ﬁ ckler t yeairs

19
A) Y=350000 () —.07)

= 5R3Q. 4916656

b) Y= 35@000((——.,o®t

— - (. ﬂ 42 —"This is Calch,a
6 250000 ~ O(D exﬁgmewﬁial dec‘;\q Luwnckion |

Exporenhod Grewth Funchon
Y:—C/ ( L4+ !‘)U | C= ﬁk’ai"ﬁ g anourit
= Y increase fer each
ik of Hwwe

' ‘t " "\'\ 7 aVVLoqu—
N = C(\’- ™) C= shav g
7‘ r= % decrease foveadn
wn i+ on Fvne
—‘k = ‘:& uﬂp““ﬁf OQ ~hwme




EXTRAS:
13) Evaluate f(x) =3" to complete the following table:
x| f =3

4| Ve

3| Yaq

2| Ya

-1 Vfb

0| i

113

21 9

3| 1%

4 | 3B\

x x %

14) Sketch the graph of /(x) =3 15) Sketch the graph of f(x) = GJ _f__ﬂ G’o"
YT R A R L =48

CETE I

WA




RO axponent before Mulhiplyings

. 19) Sketch the graph of f (x) =-2"
N o

. ﬂj‘) {'"'""""‘""‘""'"'"""'”‘"'"'"'I
- el
119 |
pran
-5
-\
Vs
45 | 1 |7
s 2 [~F
ffgse Y |—1b
Yo
0
Solve the equatlon -2 Gx-1 ‘o
0‘ A oax=-) -7 _ 292 '1 - X ‘+= Y
e bx')q: -6 = (oX«% @
22)Asa result of the Chernobyl nuclear accident, radioactive debris was carried through the atmosphere,
affecting cows and the milk they provide. The percenty of radioactive material in raw milk after t days
" isestimated by y =100(2.7)™". Find the expected percent of radioactive material in the milk after the
Chernobyl accident. Give- . answegrounded to the nearest tenth of apercent.
a. 0days \/,\oo ( q) % \o0 o e. 100days Y=100(2A) = 0.0% (rounded,

b. 1lday -~ 100 (3.4‘{ ‘{7 0.5 % a. Make a table of additional points and
c. 10days Y _ 100 (4.\‘ o 37- 0 % sketch a graph of y =100(2.7)™"
d.

‘0O X
5 160.9°%%
50 0.4 %
76 0." 0/0

\O

N daws
23) An accudental spill of 75 grams of radloactlve material in a local stream has led to the presence of

radioactive debris decaying at a rate of 4% each day. Find how much debris St(lll remaln)s after 14 days.
.04 ¢4
Use y= 75(2.7)’O 04 Round to the nearest tenth of a gram. Y =75 (2 7-?) =M3.0 @rums
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