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Introduction: Control engineering is a part of our life
Wind turbine systems

Wastewater treatment plant control

Flight control systems

Coordinate measuring machines

Ship autopilot design

Hot strip rolling mills in the steel industry

Industrial heaters

Tools for the control engineer

How many ways of writing complex numbers are there?

What is the complex exponential and how do | use it?

| just want to know how to add, subtract, multiply and divide
complex numbers. Is this easy?

Control engineers talk about transfer functions. What is a transfer
function?

What are the magnitude or gain values of a complex number?

How do | work out the phase of a complex number?

| need to practise solving quadratic equations: are there some
simple methods?

Parameter dependent complex numbers! That sounds hard -
what are they?

How do | define a Laplace transform?

What is the Laplace variable s and the s-plane?

Where do the poles and zeros come from in a Laplace transform?

How do | use transform tables?

Oh dear, | need to work out Laplace transforms from first principles.

How do | begin?

The transforms get even harder: what are the exponential-trigonometric

signals?
When | multiply a signal by a constant, what happens to the
Laplace transform?
| need to transform a combinations of signals. How do | do this?
What Laplace transform operations should | learn?
Why is a differentiator like multiplying by s?
How do we represent an integrator using Laplace transforms?
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| need to use Laplace transforms to represent a differential equation.

How do | do this? 38
My lecturer says the system is linear. What does she mean? 39
| want to know what the superposition property is. Is it useful? 42
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