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Lecture 7: Systems involving zero or repeat Frequencies 
 
Reading materials: Sections 2.4 and 2.5 
 
 
1. Systems involving zero frequency 
 

 Some possible mode shapes may not involve any deformation. They are called 
rigid body modes. The corresponding frequencies are zero.  
 

 Example: an unrestrained three spring-mass system 
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 Exact solution 
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 Modal superposition solution 
 
Some dynamic systems exhibit rigid-body modes that are characterized by zero 
natural frequencies.  
 

 
 
The beam is not properly restrained. Its first mode is a rigid body mode in which 
the beam pivots around its left support.  
 
Generally, the uncoupled modal equations are 
 

 
 
Since the frequency is zero, the corresponding uncoupled modal equation is 
 

  
 
For free vibration: 
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 Example 
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2. Systems involving repeated frequency 
 

 In a special case, all frequencies of a dynamic system are not unique. 
 

 Example 
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