Differential Equations

Differential equations are equations involving including a differential. The solutions will be an algebraic equation. If no extra information is given then a General Solution is found, which includes the constant of integration.

However, normally you will be given a pair of values to put into the solution to find a Particular Solution. If the differential equation represents a time varying problem this pair is called an Initial Condition (often for t=0), whilst otherwise it is called a Boundary Condition (and often x represents distance).

The solution is found by splitting the differential into two integrals, one of which is trivial (e.g.  
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Related rates of change and differential equations
In this rather interesting topic, you will be looking at investigating how rates of change can affect one another, and how to write differential equations given a description of a situation. Again, C4 has merely found a way to complicate an otherwise easy process - the main difficulty is not concerned with mathematics as such. It is in deciphering a paragraph into a single line. Often, problems require knowledge of the use of the chain rule in differentiation.

Let us imagine a situation in which there is a tank with volume, V. Its contents are leaking out at a rate proportional to the amount contained within the tank. So, we can write this as:
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The negative sign being there because the tank is leaking. Next, let us say that in addition to this, there is the mandatory tap supplying the tank with fluid at a constant rate of 5m3t − 1.
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So what is the rate of change of height with respect to time? First, we need to examine the equation relating height to volume. Assuming that the tank is a cylinder of uniform cross section, we can say that: [image: image4.png]


, where r is the radius of the tank at any point, and h is the height of the volume contained.

Differentiating with respect to h gives:
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And so:
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Where k is a constant of proportionality, usually to be figured out by a boundary condition.
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