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System Dynamics



Basic System Models

� Modelling is the process of representing the behavior of
a system by a collection of mathematical equations &
logics.

Modelling is comprehensively utilized to study the
response of any system.

� Response of a system is a measure of its fidelity to its
purpose.

� Simulation is the process of solving the model and it
performed on a computer.

� Equations are used to describe the relationship between
the input and output of a system.

� Analogy approach is also widely used to study system
response.
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Measuring System

4

K
S

U
A

G
E

  2
3

4
0



Mechanical System Elements:
(a) Spring

5

K
S

U
A

G
E

  2
3

4
0

Mechanical System Elements: 
(a) Spring
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Mechanical System Elements:
(b) Dashpot
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Mechanical System Elements:
(b) Dashpot
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Mechanical System Elements: (c) Mass
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Mechanical System Elements:
(c) Mass
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Mechanical System Elements:
Mass + Spring
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Mechanical System Elements:
Damper + Spring
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Mechanical System Elements:
Mass+ Damper + Spring
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Modelling of a General System

� A dynamic system can be represented in general by the 
differential equation:

14

K
S

U
A

G
E

  2
3

4
0



First Order System
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Response of a 1st Order System:
Step Input
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Response of a 1st Order System: 
Step Input
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Response of a 1st Order System: 
Step Input
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Second Order System
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Response of a 2nd Order System
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Response of a 2nd Order System
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Measuring System Response
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Measuring System Response
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Measuring System Response

24

K
S

U
A

G
E

  2
3

4
0



M
E
C

N
 4

6
0

0
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
 I

n
te

r
 -

B
a
y
a
m

o
n

Measuring System Response
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