
Where does exponential growth come from?

f- (E)=coztk

Co → f ( o )

a → the to double : f ( Eta )=Z f (E) always .

Since 2 =  

elnMzta1@ln1zDtEaetlnKVal.e

. fft ) = Co ekt k= INKI in our  case
.

a

Ay exponential growth / decoy function bus the form

f It )= Coekt for constants Co
,

t
.

Here's the deal : f
'

It )=k&ek£]= kflt )

q
rate of qantffleay|

proportional to  amount
of staff



E g. ,
in a Petri dish of bacteria

,

the growth rate ( bacteria
per  nimte ) is proportioned

to the number at bacteria ( at last until

competition for food sets in ) .

Subtle variation : Newtas Law of Cooling .

Object : coffee
,

house
, corpse

has temp TIE )

Environment has temp To .

Newton 't law of cooling States

T 'H)=k ( T - To )

rate of chasse of temp is proportional to

the temperature difference between the object

and its sarrandomgia .



1) T
'

:O if T= To ( no  change if  sane temp )

2) T 14 0 if  T > To ( T - To ? 0 so k(T- To )< O

implies kco
.

3) uCt)=Tlt ) - To ( temp with a  new 0 )

u 'lt ) = T "E ) =k ( T - To ) = Ku
.

u (E) = no ek← no some constant
.

4) Since k< 0
,

1am ek£=0 and km uk)=O .

Kosco k→a

Since THE alt ) + To
,

km TH > = O + To = To
tooo

( euatml temp is surroundings )

5) uo=T( o ) - To = 700 - 2o°= 50°C

6) ulttuoekt = soekt

TIIO )= 60 → cello ) = 40
.

40=50 etok In (E) = 10k

k= to tilts ) k= -0.0223



7) uk)= uoekt

TH ) = To + alt )

kt
- To + uoe

=
20 + Soe

KCF ) %

2 In (44 )
T ( 207 = 20 + 50 e

= 20 + 50 ( ¥ )2

= 52°C


