
  Indian Institute of Information Technology, Allahabad 

 Department of Electronics and Communication Engineering 

 

Course Name: Control System Lab 

EXPERIMENT NO: 2 

DETERMINATION OF STEP & IMPULSE RESPONSE OF A FIRST ORDER AND SECOND ORDER UNITY 

FEEDBACK SYSTEM. 

 

Objective:  Write a MATLAB code to obtain  

I. Step and Impulse response of a first and second order unity feedback system. 

II. Time domain specification (Rise time, Settling time, Overshoot, Delay time and Peak time) of 

the given system. 

III. Plot graph of above responses. 

 

Materials Required: MATLAB Software. 

 
 



 
MATLAB Code: 

   

%impulse response of First order system G(s)= 1/(Ts)  and 

unity feedback  where  T=3 

  

    clc; 

    clear all;   

    close all;         

  

        T=3; 

        num=1; 

        den=[T 0]; 



        G= tf(num,den);      % Transfer function   

        t= feedback(G,1) 

        impulse(t)         % for impulse response  

        legend ( ' impulse response of first order system 

with unity feedback') 

Result 

t = 

  

     1 

  ------- 

  3 s + 1 

  

Continuous-time transfer function. 

 

 
 
 
 
 

% Step response of first order system  G(s)= 1/(Ts)  and 

unity feedback  where  T=3    

        clc; 

    clear all;   

    close all;         

  

        T=3; 

        num=1; 

        den=[T 0]; 



        G= tf(num,den);      % Transfer function   

        t= feedback(G,1) 

      

     stepplot(t)         % for step response   

        data= stepinfo(t)   % for time domain 

specification of given system 

        legend ( ' step response of first order system 

with unity feedback') 

 
 
 
 
 
 
Result: 
t = 
  
     1 
  ------- 
  3 s + 1 
  
Continuous-time transfer function. 
 
 
data =  
 
  struct with fields: 
 
        RiseTime: 6.5910 
    SettlingTime: 11.7362 
     SettlingMin: 0.9045 
     SettlingMax: 1.0000 
       Overshoot: 0 
      Undershoot: 0 
            Peak: 1.0000 
        PeakTime: 31.6375 



 
 
 
 
 
 
 
 
 
 

%impulse response of second order system G(s)= 

1/(s^2+s+4)  and unity feedback 

clc; 

     clear all; 

     close all; 

     num = [1]; 

den = [1 1 4]; 

g = tf (num,den) 

t = feedback(g,1) 

impulse(t) 

legend ( ' impulse response of second order system with 

unity feedback') 

 
Result:- 
 
 
g = 
  
       1 
  ----------- 



  s^2 + s + 4 
  
Continuous-time transfer function. 
 
 
t = 
  
       1 
  ----------- 
  s^2 + s + 5 
  
Continuous-time transfer function. 

 
 
 
 
 

%step response of second order system G(s)= 1/(s^2+s+4)  

and unity feedback 

     clc; 

     clear all; 

     close all; 

     num = [1]; 

den = [1 1 4]; 

g = tf (num,den) 

t = feedback(g,1) 

step(t,'r') 

data= stepinfo(t) 

legend ( ' step response of second order system with 

unity feedback') 



 
g = 
  
       1 
  ----------- 
  s^2 + s + 4 
  
Continuous-time transfer function. 
 
 
t = 
  
       1 
  ----------- 
  s^2 + s + 5 
  
Continuous-time transfer function. 
 
 
data =  
 
  struct with fields: 
 
        RiseTime: 0.5533 
    SettlingTime: 7.5607 
     SettlingMin: 0.1528 
     SettlingMax: 0.2970 
       Overshoot: 48.5150 
      Undershoot: 0 
            Peak: 0.2970 
        PeakTime: 1.4737 
 

 



 
 
 
 
 


