
Exponential Growth & Decay

Using base e
In many of the sciences there are certain quantities that grow or decay at an exponential rate.  Previously we’ve used the equation:

f(t) = c at
If  y = f(t)  is the value of a quantity y at time t and if the rate of change of y with respect to t is proportional to its size then,  f'(t) = ___f(t), where __is a _________.  This equation is called the Law of Natural Growth (if ____0) and the Law of Natural Decay (if _____<0).

f(t) = c ekt, c is initial amount

f'(t) = ___(c ekt)

eg 1

A bacteria culture starts with 2000 bacteria and after 3h the estimated count is 10 000 bacteria.

a)
Find the number of bacteria after t hours.

b)
Find the number of bacteria after 2 hours.

c)
Find the rate of growth after 2 hours.

d)
When will the population reach 18 000?

a)
f(t) = c ekt
  the function is:
f(t) = _____ e(_______)t 

b)
f(t) = ______ e(________)t 

There's about ______ bacteria after __ hours.

c)
rate of growth after 2 hours.


f(t) = _____ e(________)t 

The rate of growth is _____________.

d)
f(t) = _______ e(_______)t 

Population will reach ________ after ___ hours.

Newton's Law of Cooling
The rate at which a hot body cools to the temperature of the surroundings is _____________ to the temperature difference between the body and its surroundings.


T(t) = c ekt + A

T = (_______)ekt + A 
Where:

A 

is the ____________ of the surroundings
T0

is the ________ temperature of the body
k

is a ____________ of the _______ of the body
T

_________ temperature of the body

t

is the time

McDonalds Coffee

Avoiding further law suits: Lawyers have informed McDonald’s management that law suits can be avoided if they serve their coffee when the temperature is less than _______ .  At what time should servers serve the coffee if it is poured with an initial temperature of ____.  Room temperature is _____.
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Graph Temp vs Time.
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Modelling the function:

