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System’s Response



System’s Order 



Transient Response and Steady-State 
Response.

The time response of a control system consists of two parts:
- the transient response 
- and the steady-state response.

By transient response, we mean that which goes from the initial 
state to the final state.
By steady-state response, we mean the manner in which the 
system output behaves as t approaches infinity. Thus the system 
response c(t) may be written as

c(t) = ctr(t) + css(t)
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Laplace Transform of Standard Functions



FIRST-ORDER SYSTEMS

 Consider the first-order system shown in Figure 5–1(a). 
Physically, this system may represent an RC circuit, thermal 
system, or the like

 Unit-Step Response of First-Order Systems. Since the 
Laplace transform of the unit-step function is 1/s, substituting 
R(s)=1/s into Equation, we obtain




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 for the unit-ramp input the output c(t) is

 For the unit-step input, which is the derivative of unit-ramp input, the 
output c(t) is

 Finally, for the unit-impulse input, which is the derivative of unit-step 
input, the output c(t) is



 First-Order Systems:

 Step Response: 
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