
Analysis of first order and second 

order systems 



In time-domain analysis the response of a 

dynamic system to an input is expressed as a 

function of time. It is possible to compute the 

time response of a system if the nature of input 

and the mathematical model of the system are 

known. 

The time response of any system has two 

components: transient response and the steady-

state response. Transient response is dependent 

upon the system poles only and not on the type 

of input.  



It is therefore sufficient to analyze the transient 

response using a step input. The steady-state 

response depends on system dynamics and 

the input quantity. It is then examined using 

different test signals by final value theorem. 



• Time-response of first-order systems 

Let us consider the armature-controlled dc 

motor driving a load, such as a video tape. 

The objective is to drive the tape at constant 

speed. Note that it is an open-loop system.  

 










