Exponential Functions and their Derivatives
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 use logarithmic differentiation.

Taking the natural log of both sides of 

the equation, we get: lnlnln
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As a corollary to this theorem, consider the exponential function with base ‘e’.
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Exponential Growth and Decay
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If the rate of change of y w.r.t. x (ie,

 ) is proportional to the amount of y pr

esent...

For example, suppose the amount of money

 earned is a percentage of the amount pr

esent.

The  more money (y) we

 more we'll earn for a given time period

.

Mathematically, we're saying:  where 'y'

 is $ at a time, 't', and 

'k' is called the proportionality consta

nt.

dy
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So how much money do we have at any point in time? What is y(t) = ?

We will use the ‘variable separable’ method for ‘solving’ this differential equation.
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Now exponentiate both sides (base e) to get:
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 What is the meaning of ‘C’?

Well, when t = 0, y = C, so C is the initial investment or y0 and we can rewrite our solution.
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. And what is the meaning of 'k'?
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Well, ‘k’ has to do with the rate of increase of y. See more notes on exponential growth and decay, in particular understand ‘half-life’ and ‘doubling time’ and different bases.

If ‘k’ is positive, then y is an increasing exponential function (growth).

If ‘k’ is negative,y is decreasing (decay), but we usually use: 
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