2.003SC Engineering Dynamics
Quiz 3 Solutions

Problem 1 Solution:

Modal Analysis Solution:

a) The natural frequencies of the system may be computed directly from the elements of the modal mass
and stiffness matrices.
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b) Again, directly from modal values:
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Problem 2 Solution:

Vibration isolation:
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a) The total equivalent spring constant for springs in parallel is the sum of the individual ks:
Keg =4k

b) For a linear system, steady state response:
frequency in=frequency out
fin = fout =10Hz
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Problem 3 Solution:
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Problem 4 Solution:

k

99

o m k
VAN

a) The system has two degrees of freedom for the no-slip condition.
If has four degrees of freedom if slip is allowed.

b) Two generalized conditions are required.
I choose coordinates x; and x5, where
Xr1 = 7’01, To = 7’02.
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for uniform disk, I, = mr?/2.
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d) Find EOMs:
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