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KEY CONCEPTS

Doubling time is the time it takes for a population to double in size.
t

The relation for doubling is p — Po(z)d where P represents the population
P, represents the initial
population,
t represents time,
d represents the doubling time.
The base, 2, indicates doubling.

Half-life is the time it takes for a where M represents the final
quantity to decay to half its original quantity
amount. M, represents the initial quantity

t

1\ t represents time
The relation for half-life is M = MO(—j h represents the half-life
2) The base, 102 indié4tes Raifliife.
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EXAMPLE 1 Exponential Growth

A bacterial culture began with 2000 bacteria. Its growth can be

modelled using the formula, N =2000(2)*°  where N is the
number of bacteria after t hours.

(a) How many bacteria are present after 36 hours?

Substitute t = 36 into the given formula N
t
N =2000(2)3 There are 4000 ba%rla\b?s\ﬁ after
0 36 hours.
N =2000(2)3 /;/ IR 0 NG
\ '\ Y

N =2000(2) \J; B
N = 4000 | SR
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EXAMPLE 1 Exponential Growth

A bacterial culture began with 2000 bacteria. Its growth can be

modelled using the formula, N =2000(2)*  where N is the
number of bacteria after t hours.

(b) How many bacteria are present after 72 hours? How many times has
the bacteria doubled after this time?

N

Substitute t = 72 into the given formula O\ \\
e given iotimidia  EJ\N\—
N =2000(2)% D Q
- There are 8000 bactérla presth after?

N =2000(2)%
/2 hours. ‘
N =2000(2)" - The bacteria has doubled tW|Ce'

N =8000]
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EXAMPLE 2 Exponential Decay

All living organisms contain a known concentration of 1 part per trillion parts
of carbon-14. Carbon-14 is a radioactive element. It is used to date ancient
artefacts because it has a half-life of about 5730 years after the organism
dies.

n

1

The formula C=(§j5730 is used to calculate the concentration, C, in

parts per trillion, remaining n years after death.

(a) What would be the concentration of carbon-14 in a piece of cloth (made
from plant fibres) after 5730 years?

Substitute n = 5730 into given formula

( 1 j5730 ( | )1 ‘
2 2 After 5730 years, the/concentration of

| b carbon-14 would be'0.5 parts 'per

C:(—j | c=05 | trillion
2
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EXAMPLE 2 Exponential Decay

All living organisms contain a known concentration of 1 part per trillion parts
of carbon-14. Carbon-14 is a radioactive element. It is used to date ancient
artefacts because it has a half-life of about 5730 years after the organism
dies.

n

1

The formula C=(§j5730 is used to calculate the concentration, C, in

parts per trillion, remaining n years after death.

(b) What would be the concentration of carbon-14 in a mummlfled corpse
after 22920 years? How many half-lives is this?

Substltute n = 22920 into given formula
2 per trillion

(1)5730

C=|-=—

2 2
135 i > 22920 years

C =\ = C = — [}
o) 16 represents 4 half-lives

After 22920 years, the
concentration-of-¢arbon-
e ( 1) ["c=00625 | 14 would be'0:0625 parts
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Homework:

Page 410 — 413
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