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Chapter Description

• Aims

– To make student understand the interest of using Transfer 
Function (TF)  and familiarize them with TF in studying a system.

• Expected Outcomes

– Student will be able to explain the difference of time domain and 
frequency domain

– Student will be able to manipulate the Laplace transform to 
construct a TF

• References
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Content 

• Understanding time and frequency domain

• Introduction to Transfer Function (TF)

• TF tool : Laplace transform

• Converting differential equation to TF

• Examples & exercises 
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Time domain vs. Frequency domain

• How do we transforms time domain function to frequency domain function?

LAPLACE TRANSFORM

Time domain Frequency domain

Observation of variable in function of 

time

Observation of variable in function of 

frequency

Tracing: Amplitude of variable in function 

of time

Tracing: Amplitude of variable in function 

of harmonic ranks

Relatively intuitive for any system Relatively presentation for oscillatory
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Time domain vs. Frequency domain

Table that is used to transform time domain equation to frequency domain equation 

and vice versa 



Modelling of Dynamic Systems

Azri Hizami

Transfer function (TF)

• What is TF?

Frequency domain mathematical model that separates input from output
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Transfer function (TF)

• TF can be as simple as a single dynamic like spring-mass system

• It is an easier method to solve differential equation, especially incase of 

complex differential equation

• A system can be more complex :  example of 3 cascading transfer function

• Simplification is made possible by algebraic operation on transfer 

functions 
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Example of creating transfer function

Consider we want to control/observe the position of the mass M in axis x, x(t) in relation 

to the force F(t)

Use the table in slide pg 5
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Mathematical tool: Partial fraction

There will be certain transfer function in a form that is impossible to find its equivalent 

in the Laplace table. For example, 

In this case, the closest form that can be found in Laplace table is in the form of 
�

���

Which is the Laplace transform of �����.

Therefore, 	(�) need to be transformed into partial fraction form, Which means finding 

�
 and �� for 
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Mathematical tool: Partial fraction
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Example
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Thank you

Should there be any question, please contact the author at  

mahizami@ump.edu.my


