Differential Equations
A differential equation is an equation containing derivatives.  The solution will be a function that satisfies the equation.

Here are some examples of differential equations:
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In C4 you need to be able to solve an equation containing just a first order derivative and in which the variables can be separated out (so that all the x’s are on one side and all the y’s are on the opposite side).

Separating the variables

Easy example:  
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Solution:  Separate out the variables:

Put in integration signs:

Perform the integrations:

Make y the subject:

The solution is written involving a constant.  The functions form a family of solutions:
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Harder example:  Solve 
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given that x = 2 when y = 2.

Note:  This example contains boundary conditions – these enable you to find the constant.

Solution:  Separate out the variables:

Put in integration signs:
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Therefore:  
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So from (*):
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i.e.
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Therefore:
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Substitute in the boundary conditions:  x = 2, y = 2:
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Therefore  
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We can make y the subject:  
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