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EXPONENTIAL GROWTH & DECAY section  1.7

RECALL : AN  EXPONENTIAL  Function  way MG,0BJE47VE#=y|USE  CONTINUOUS GROWTH /DECA9 TO  MODEL

BASE  a  Is  OF  THE  FORM :

POPULATION GROWTH / DECAY
p . eat - Froreaninafo

'

#y#,m#mmmMw-x_Manxman#
FAIT FOR  Any AYO

,
WE  CAN  WRITE  a  =  CK

,
WITH  k=ln( A ) .  SO

,
WE  CAN  WRITE  P=  Poat

As :

P  
= Po  at  

=

Po ( ek )t  
= Poeknt

. .  -
.

.  -
- K  is  CALLED  THE  CONTINUOUS  GROWTH

8
OR DECAY  RATE

IN  GENERAL :

IF  a > 1 →  K > 0
0

Momthan(
P  = Poekt SHOULD  BE USED WHEN YOU

IF  Oh a < 1 → K< 0 WANT TO MODEL  SOMETHING  THAT  GROWS  OR )
DECAYS  CONTINI )

##h€T¥)
WRITE 12=500 ( 1.06 )t IN THE  FORM 10=18 @ kit ( FOR  EXAMPLE ,

POPULATION  CHANGES§= § CONTINUOUSLY
,

AND  NOT COMPOUNDED))~ &nmaptfymnakeeeotunnet.tn#eestomourDaI.o6..
.

the#
so 1.06 =  ek

,
WANT  TO  SOWE  FOR  K

.
 WE  CAN LOGARITHMEATE .

ln( 1.06 ) = Klnce ) →  k=ln( 1.06 )

so P=  500 ( 1.06 )t Can  BE  written As |P=5ooeln4'÷|
.

l%l€y,IE¥|
THE POPULATION OF A  COUNTRY WAS 19.5 MILUON  IN 1984 AND 39.0 Million in  2009.

ASSUMING THE  POPULADON  IS  GROWING  EXPONENTIALLY , FIND A FORMULA FOR THE POPULATION p  IN YEARS t

SINCE 1984
. fPo=  INITIAL  POPULATION

WHEN  to , IE .  IN  1984 .

P  
= POPULATION ( INMIUIONS ) µ p= poekt

t  =  YRS  SINCE 1984 p= / g. get 't
→  NOW  WE just  NEED  TO

FIND  K .

WE KNOW : WHEN t=25 ,
Cic. IN YR  2009 ) P=  39.0 ,

so . .  LET'S PLUGTHISINFO  IN
.

39 = 19.5 e25k SOLVE  FOR K
,

ISOLATE  EXPONENTIAL

}÷g = @

25k
then  LOOARITHMEATE .



PZ
SO  WE  HAVE :

en(3µ÷s)=lnle*)

lgso en 43%1=25's

= 25k  
' lnle )

AND k= ln(3g9§95)_ = #-)

OUR FORMUVA  FOR THE POP . GROWTH IS →  Note .

p=|g.gj02s= ]
-

"

k=°i*ME£i%°
Population of  Contra  Grew# AT A  CONTINUOUS  RATE  OF  2.8%  PER YEAR .

T#,EIy¥,J THE FOLLOWING FORMULAS GIVE THE POPULATIONS OF 4 DIFFERENT TOWNS ,

WITH t IN YEARS FROM NOW .

0.08T

BRILLIANT OHIOP=6O0eUHLE CANADA
,

MINNESOTA P = 1000 [
002£

SPUDS
, FLORIDA P  = 1200 @

003£

OKAY,
OKLAHOMA P=9ooe°l2t

•
WHICH TOWN IS GROWING FASTEST ?

OKAY
,

Ok IS GROWING FASTEST GROWTH RATE 15 12% !

• ARE ANY TOWNS DECREASING IN SIZE ?

YES ,
LIFE CANADA IS DECREASING AT A RATE OF [%/YR .

•

LKT THE TOWNS FROM FASTEST GROWING To SMALLEST GROWING
.

OKAY OKLAHOMA  - FASTEST ,
GROWTH RATE  1512%

BRILHANFOMO - GROWTH RATE  IS 8%

SPUDS
,

FLORIDA  - GROWTH Rate 15 3%

LINE CANADA  - SWWESF
.

GROWTH RATE  IS -2%

• WHICH TOWN HAS THE  LARGEST POPULATION RIGHT NOW ? ( WHEN to )

SPUD } FLORIDA !

P = 12002030=1200
.


