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 Natural frequencies and modes 

Structural Vibration and Dynamics 

 Frequency response (F (t)=Fo sin ωt) 

 Transient response (F (t) arbitrary) 
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 Single DOF System 

Natural frequencies and modes 

From Newton’s law of motion (F= ma), we have 

where u is the displacement, 𝑢 = du / dt  and  𝑢 = d 2u / dt2. 

 

 

 

I. Basic Equations 
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−𝑈𝜔2𝑚sin 𝜔𝑡 + 𝑘𝑈sin 𝜔𝑡 = 0 
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Mass Matrices: 
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II. Free Vibration 
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