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Exponential Growth and Decay
Law of Exponential Change

Exponential growth problems involve growth in which the rate of change is 
proportional to the amount present.

ie.  The more bacteria in a petri dish, the faster they multiply
      The more radioactive material present, the faster it decays
      The more money in your bank account, the faster it grows (assuming compound interest)

This differential equation can be solved by separating
the variables:

Separate Variables

Antidifferentiate both sides

Convert to exponential form

Laws of exponents

Definition of absolute value

Let A = ±eC
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Notice that f(0)=A , so this implies that the 
constant A is the size of the quantity at t = 0.
Example:
The population of bacteria grown in a culture follows the law 
of natural growth, with a growth rate of 15% per hour.  If 
there are 10 000 bacteria present initially, how many will 
there be after 4 hours? 
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Example:
According to United Nations data, the world population at the 
beginning of 1990 was approximately 5.3 billion and growing at a 
rate of 2% per year.  Assuming an exponential growth model, 
estimate the world population at the beginning of the year 2015.

(solution: 8.7 billion)
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More Examples...
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