Mid-term exam 2/Kul-49.3400 /2014 Dynamics of structures

18.12.2014

for the
Choose either the mid-term or the final exam. Do not do both. Turn the page fo
final exam. Tasks 3 and 4 are the same in both exams.

1. The hole punching machine shown on the left can be modeled as shown on the ri

ght. Write the

i he equations
equations of motion for the machine according to the model on the right. Present the eq

of motion in matrix form.
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2. The beam and the pendulum connected by a spring form a vibrational system as shown in the

Horizontal deflection of the tip of the beam: v = %;
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figure. Calculate the angular eigenfrequencies using det(K — w?M )

= 0, and the mode shapes

u; of the system related to horizontal movement. The masses of the beam and pendulum are
negligible compared to masses m. Use values EI — mgL?, k = 1.5mg/L and kpeng = mg/L.
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