MEO18B - Introduction to Computational Modeling in Mechanical Engineering

Practice Quiz - 2024
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Be neat and clear in your work. Show all work. Don’t skip steps.

a)
b)

d)
€)

g)

A two degrees of freedom mass-spring system is shown in the figure below.
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Draw the free-body-diagram (FBD) for both masses. Assume x; > x5.
Write the equations of motion (using the FBD in part (a) and applying the Newton’s
second law of motion)
Assume the solution for x; and x, as:
o X, = Al eiwt

(/\l = >\ X, = AZ eiwt
Assume ;% = A, and-w,2= 1,, and substitute in the equations of motion.
Write the equations of motion in matrix form.
Solve the eigenvalue problem to find 4; and 4,, as well as w; and w,.
Find the eigenvectors (also known as mode shapes in vibrations) corresponding to thﬁ 4
frequencies w; and w,. WS = l wn {"\— o\V\ql Caulcw 0L
INustrate the mode shapes (the relative amplitude of motion of the masses, A; and A4, for
both w; and w,).
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