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A Population of Penguiﬂs doubles every  years.
If a zoo starts with 4 Penguins, then how many
Penguins will theg have in 12 years?
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\We started with 4.
T hat doubled to 8;
then doubled to 16;
then doubled to 32;

then doubled to 64
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Thisis an example of an exPonential function.

f(x) = a(base)x or f(x) =ac”

T here are 3 parts to an exponential function.
\/\/e call them (usua”g}...

1) start

Z> keep

3)  time
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* Startis the value you have at the begirming.
¢ Keep is how much of the original amount you have <85

a ;mmm_t) after each time Periocl.
W}'nen the amount gets bigger (growth), the keep

value is usually (1 + rate of growth).
\/\/hen the amount gets smaller (decag}, the keep

value is usually (1 — rate of decay),

#** K ate must be converted to a decimal

#*+ |{ the value doubles or triplcs} then the
keep iIs 2 or 3, etc.
* Timeisthe number of Periods that take P]ace For

exam ]C: hOUFS C!a S months or C.B!”S)
P S VAE Y
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Example: ng

Mg Painting is worth $5200. ]t agw at an
annual rate of &%, What will it be worth in 5

3@81’5?
use y= ac” @
5200K) 1.0 2\ 5

start (a) = 5200 this is the value now Xy E
;;;‘*;P (c) = 1+ 0.04 =1.04

time () = S Y-S (LouDB
Y = Volka y R{2 326, 60
-

—
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Example: A couple invests $5 000 IE%)F their
¢

Soow granchhilc]’s education. |t will carn 5%

q: interest each year. \What will the investment

be worth in 17 years 7

use y = ac’ -
S'\'art:q = 5doo \3 ~ ?ooo CI : 0§>

keeP;C «1+005=105

U x =1
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v ad down
Eﬂxample: Shania bugs a$24780 car. ]tégp\rg@c\s/

t 2:79 12% per year. \What will it be worth in 6

9ear5?
S-\-w\-k e U Zkl }&O G
fap=c= A~ 012~ X = 4 :RO('%&>

X=W:G 11\\ Sb:l-q?)

N (D,Q)

9\'0..) &
(0 OM ; ;*‘0
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Examplez Kar] bought a car 4 years ago. ]t has

cléprcciatccl at a rate of 5% each year since
then. To&ag it is worth $26 064.20 How
Y= 2% 06 much did K ar] pay for the car4 years ago 7
= . 20

Q= ‘—0.0S:O.“]S'
X=
a j ? yzac”

q
26 06Y.70 = a( 95

o 064,20 20, 4S
W 06l20 = &
0.§1Y

32000 =&
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Example: A strain of bacteria triples every hour. |f
there are 50 bacteria in the lab now, then
how long will it take for the culture to grow
to 10 000 bacteria ?

o™
- \

e y=ac Y [x [ v |
X Xz= 10 |2 #5259

Jo 000 = 50(3) V=10 000 a 5 |12 150
& f)"*““"sd“’_f\\i ;‘4,-05_"m - 4 | Hoso
\ N _ 4.9 |tuy.¢|
v o-3 <80 T yg [ 99633
7o 0%’ 4 9 Ti0%se
T NS [0 30y
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Finding the Rule
1) Given the initial value and a point.
\
Example: Qa“'t

. /- l.‘\t,

Use the form £ ( x) — ac”
= Q=05

_”
1PN Qb

L
?‘M’m —_ y: OSC

k \R=0Sc

: <0S -o.

: 5()(): 0:S )’( 'zo >
(6,0:5) = 3:c

Ianl IR DU AU AU SN A AR A N A N |

S _ b’-@"c

11
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Example: Find the rule

-2 -20 ao-5 6| -
(29
' /000000 o
Y-t — _7<= _5¢ 1w
. ~2S5:-5cC
2 -1.25 ~s =-9
* -128z=" S(‘_)'
02§ =

12
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