
 

NaturalGrowth
We say 7 has wLh dcay it

k o growth Kao decay7 t k 1 t For all t

7 is directly proportional to 7

Important Examples

Natural Population Growth

Pct population size at time t

K population growth decay constant

Radioactive Decay
Mct mass of radioactive material at time t

c
K C o and depends on material

12 radioactive decay constant

3 Newtons Law of cooling
Tct temperature of object at time t in a

room with constant background temperature Ts
d
Je THI Ts k Tct Ts

4 Continuous Compound Interest

A t account balance at time t in savings account
with interest rate r c re

A Ct r Alt



Fact For all C 7 Co

f t fl tat7 Ctl Ktct 7 Ct C e

Conclusion
Every above situation is described by

a Function of form Cett

Examples Experiencing natural growth

y A population triples in size
very 2 years If the

initial population is 1000 what is the population size

after 5 years
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For mass to halfM ttu tz M Ct

Khcent 14
iz C ett e Iz

h du t
e

4

k



Half Life Tutu

l lDecayconstant
I Very stable 7mm A carbon

C unstable form of carbon
h 5730 years

when organic matter dies 2C stays same but 4C

decays By comparing proportions of 4C to 2C we

can estimate time of death

E g A paper parchment has 80 of 4C of

living matter When did the tree die
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41 Discrete to Continuous compound Interest

Invest 1 in an account with annual interest

ate 100 g
r l

I t annual
Initial rateDiscrete Compounding n times in year Balance

t
n I Balance at end of year I it 1

compounding twice at hatt annual rate
u z Balance at end of year 1 it
u 3 Balance at end A year I 1 13,3

n Balance at end of year t.cl In Y
Continuous Compound

Lim Discrete Compound
Interest n a

Interest
Balance at end A year Lim Itf eafter cautiously compounding a
1 at 100 interest rate

General case
Compounding a times
per yearBalance at time C inyeas

Inical balance
S

after continuous compoundj Liz C It E
t

at interest rate r I rt

China it
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