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because the dot product is a(-b)+a*b = 0.
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Vibrations

a type of dynamic behavior in which the
system oscillates about an equilibrium point

Why study vibrations?

- causes discomfort
- acts as an excitation for sound and noise,
can be "good" or "bad"
- results in large stresses and catastrophic failures

Wind induced vibrations
Search for: Tacoma narrows bridge,
July-Nov 1940.




Resonance

Rear view

S —

Search for: resonance, helicopter




Double pendulum

Search for: strogatz, double pendulum on youtube




An application from a few years ago.

Eavesdropping using video

The Visual Microphone:
Passive Recovery of Sound from Video

Abe Davis
Michael Rubinstein
Neal Wadhwa
Gautham J. Mysore
Fredo Durand
William T. Freeman

Search for: the visual microphone




Many degrees of freedom system

The Resonant
Bridge

by Bob Barrett
Messinh College
Box 3041
Greannthamm PPA 17027 USA

search for: ‘the resonant bridge’ on youtube
Messiah College, PA
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Forced vibration (continued from prewous lecture) (t)
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Q4. Vibrations [12 points]

sM, = T, %
%Springk T( 1, T ‘e

adius R,

9“'? ' l} o T_;

Consider the system shown above, with a rigid body pulley of mass m> = 1 kg and radius R = 0.2
m. The mass m; = 1 kg. The spring stiffness is k = 100 N/m. When the spring is unstretched, the
position of the mass m1 is: y; = I m.

a) Draw all relevant FBDs.
b) Determine the differential "equations of motion" for this system in terms of the vertical

position y,(?) of mass m.

¢) What is the time period of undamped free vibration of this system if damping c = 0? (free
vibration means external force F(t) = 0).

d) If the external torque was given by F(t) = F,,cos(wt) and there was no damping (c = 0),
determine the response amplitude of oscillation in y,(¢). Given: ® = 5Hz, Fj, = 1 N.

e) If external torque F(t) =0, determine the free vibration motion y,(f) when the initial
conditions are y;(0) = 1 m and y,(0) = 0.

Note: Don't worry -- if you get the equations of motion incorrect (but is plausible), but your later
work on ¢, d, e follows correctly after that, you will get full points for those later parts!

Hint: Feel free to use this video https://www.youtube.com/watch?v=1TMoyVH_VLA on your
Carmen for inspiration (as well as your HW10 solutions, Q3 including the most recently posted

update on Apr 30, here: https://osu.instructure.com/courses/72915/files/211110882
module_item_id=4094257 ).
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