Advanced Vibration
Homework10
1. Consider the system shown below included 3 masses and a rod with negligible mass.
Find:
e Stiffness coefficients with stiffness method

e Fundamental natural frequency by using Rayleigh's method and the mode
shape below:
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Stiffness coefficients:
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Static Equilibrium Equations:
SFy=0=f, =k(x1+x?2)

ZMO =0= fz :k(%+%X2—X3)

ZFX3 =0= f3:k(X3—X2)




e Casel: x;=1, X,=X3=0

e Casel: x,=1, X;=X3=0

e Casel: X3=1, X;=X»,=0
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Equations of motion:
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2. The system shown below is a packaging model of fragile bodies. If m;=m,=m and
ki=k,=k ,determine :
e Differential equations of motion
e Fundamental natural frequency by using Rayleigh's method and the mode
shape below:
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Differential Equations of motion:

Z FX]. = m1X'1 :>m15('1 + 2k( Xl — X2 ) =0

Z FX2 = m2X2 :>m25<2 +3kX2 —2kX1 =0
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3. Consider a beam shown below pinned at two ends and consist of two attached mass.

Determine the first and second natural frequencies of the beam by using natural

frequencies and mode shapes of the beam pinned at two end .The mass of the beam is M,
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