MCHE 485: Mechanical Vibrations
Spring 2020 — Multi-DOF Homework

Assigned: Sunday, April 26, 2020
Due: Will not be collected, but solutions will be posted at 5pm on Wednesday,
April 29

Assignment: Answer the attached problems, making sure to clearly indicate and
support your answers.

Note:
These problems are from Principles of Vibration by Benson H. Tongue

http://amzn.com /0195142462

Submission: N/A



Problem 4.6 _

4.6. Find the natural frequencies and eigenvectors for the system shown in Figure P4.6. m| = 15 kg, m2 = 25
kg, ky = 120 N/m, k» = 200 N/m, k3 = 50 N/m.
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Problem 4.7

4.7. Solve for the response of the system illustrated in Figure P4.6 if the initial conditions are given by
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my = 1kg, my =2kg, k =3 N/m, k =2 N/m, k3 =4 N/m.
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Problem 4.7 (cont)
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Problem 4.12

4.12. Find the equations of motion, linearize them, and find the natural frequencies and eigenvectors for the
system illustrated in Figure P4.12. m| = 2 kg, my = 20 kg, m3 = 1 kg, k; = 1000 N/m,/ = 1 m.
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Problem 4.12 (cont.)
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Problem 4.35

4.35. Determine the eigenvalues and eigenvectors of the following system: @ = b = .5m, my =m2 = 1 kg,
k =1N/m, g =5 m/s? (Obviously the system, shown in Figure P4.35, isn’t on Earth.)
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Problem 4.35 (cont.)
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Problem 4.60

4.60. At what frequency of forcing will the mass m, in Figure P4.60 be stationary? What will the forcing
amplitude be equal to if m is limited to an excursion of 3 mm? m; = .4 kg, my = .8 kg, k = 3000 N/m.
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Problem 4.75

4.75. Consider the system shown in Figure P4.52b. Let m; = 1kg, my = 5kg, k; = 100 N/m, k; = 200 N/m,
and k3 = 50 N/m; f)(t) = 1.8318cos(10¢) and f>(t) = —1.3145cos(10t) (forces given in newtons).
Put the system into normal form and show that under the given forcing, the system responds in the second
mode (the eigenvector associated with the highest frequency).
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