13.7
Differential Equations: Growth and Decay
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A differential equation is an equation that involves an unknown function 
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 and its derivative.

Solving a differential equation by Separation of variables
1. Separate terms containing x terms and y terms on each side.

2. Take integral both sides.
3. Solve for y.
Ex:  Solve the following differential equations.
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Ex: Find a particular solution of 
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Ex: Solve 
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Note: If the rate of change of  y is proportional to y (
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of the differential equation 
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C  is the initial value of y.( i. e. the value when t = 0)


If  k > 0 ,  then  k is called a growth constant. 


If  k < 0 ,  then  k is called a decay constant.

Ex: Sales (in thousand of dollars) of a certain product are declining at a rate of 

       proportional to the amount of sales, with decay constant of 25% per year.

a) Write a differential equation to express the rate of sales decline.  

b) Find the general solution of the equation in a)

      c)   How much time will pass before sales become 30% of their original value?
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