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Fourth  Class 

Frequency Response Analysis 

 

It is how the output response (amplitude, phase shift) change with the frequency of 

the input sinusoidal.  

The input frequency is varied, and the output characteristics are computed or 

represented as a function of the frequency. Frequency response analysis provides 

useful insights into stability and performance characteristics of the control system. 

Figure below shows the hypothetical experiment that is conducted. 

 

Figure: How frequency response is defined. 

 

Response of a first -Order System to a Sinusoidal Input 

Consider a simple first-order system with a transfer function 
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Let F(t) be a sinusoidal input with amplitude A and frequency ɤ; 

F(t) = A sin (ɤt) 

Then 
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Sub. )s(F from eq. (2) into eq. (1)  
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Expand into partial fraction and find 
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Compute the constants C1, C2 and C3 and find the inverse of laplace transform. 
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