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Differential equation for General First order 
system

The general differential equation of a first order system is given by



The time constant t has the dimensions of time. The static sensitivity

S has the dimensions of output/input. This is true not only for

systems of first order but for systems of any order. This is because

under static conditions all derivatives are zero and the only

coefficients that remain under such conditions are a0 and b0.

Therefore the above definition of static sensitivity holds good

for all systems.

Taking Laplace transform of equation (ii), we get

Transfer function of a first order system is given by



Here transfer function has units of input/output, like N/m or V/m. To

study the behavior of the system in per unit terms transfer function need to

be made dimensionless which can be done by dividing it by S. Hence the

dimensionless transfer function is,
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