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Undamped One-degree-of-
freedom Vibration System 

Natural frequency
Free vibration
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Natural angular frequency

0=+ kxxm &&

Equation of Motion of an undamped and free vibration system 

The characteristic equation

02 =+ kmλ
m
ki nn =±= ωωλ     ,  
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Free vibration 
– Initial value response (1)

General solution 

titi nn eCeCtx ωω −+= 21)(

tDtD n2n1 sin cos ωω +=

)( cos n φω −= tA
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Free vibration 
– Initial value response (2)
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Natural angular frequency, natural 
frequency and natural period


