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QUESTION #1

The stiffness and damping properties of a packaging for an equipment, weighing 50 kg,
are measured through an impact test. The displacement-time history of the packaged
mass revealed the following: period of oscillation: t=0.1 s; and amplitude ratio of two
consecutive oscillations: X/X,=4.8.

The package and the equipment, represented by a mass-spring-damper system, is subject
to base excitation during transportation. Assuming the base excitation as a harmonic
vibration at 10 Hz with 2 cm amplitude, determine the magnitude of vibration of the
equipment of the equipment mass.
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QUESTION #2

A uniform slender bar of mass m is supported in the manner shown. Determine
expressions for natural frequency and critical damping coefficient for the arrangement.
Assuming Fy=0 N and c<c,, derive expressions for free vibration response in terms of
g angular motion of the bar about the pivot.
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QUESTION #3

An electric motor of mass 60 kg is mounted on an isolator block of mass 600 kg, as
shown. The natural frequency of the total assembly is 60 Hz and its damping ratio is 0.1.
The motor armature exhibits an unbalance of 0.01 kg-m. Determine the amplitude of
vibration of the block when motor is operating at a speed of 900 rpm.
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