
Exp. 1 : 

Time response of first order system 



Example of system, measured system and  

control system











the response of any system to an input is not 
instantaneous for example kettle , if you 
switch on kettle its take some time for water 
in the kettle to reach boiling point

Response of input system



Response of input system

First order system 
consider a system where the relationship between the input and 

the output is in the form of first-order differential equation

Systems according to order are divided into : 

First order  second order  third order and so on 



Transfer Function : 









Open and a closed loop system
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First order system 

T.F= C(S) / R(S) =
K

τ ∗ S + 1





Mathematical modeling for First Order System: 



In a previous example if all are equal 1 Mega ohm and capacitor equal 1 microfarad  and Vin is step input = 5 

volt ,find the transfer function ?



T.F = 
𝟏

𝟏𝒎𝒂𝒈𝒂 𝒐𝒉𝒎 ∗𝟏𝒎𝒊𝒄𝒓𝒐𝒇𝒂𝒓𝒂𝒅∗𝐒+𝟏

T.F = 
𝟏

𝟏∗𝐒+𝟏



1.steady state value (Yss) which is the final value that 
the system reach and still on 

2.find the time constant (τ) 

Time constant = the value of time that the response reach 0.632 from its final value (Yss) 

3. find the settling time (Ts) at 5% 

Settling time at 5% = the value of time that the response reach 0.95 from its final value (Yss) 


