Homework#2
Please solve for the following problems:
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A viscously damped single degree of freedom mass—spring system has a mass m
of 2 kg, a spring coefficient k of 2000 N/m, and a damping constant ¢ of 5 N -s/m.
Determine (a) the damping factor &, (b) the natural frequency , (c) the damped
natural frequency w,, and (d) the spring coefficient needed to obtain critically
damped system.

An overdamped single degree of freedom mass—spring system has a damping
factor & = 1.5 and a natural frequency @ = 20 rad/s. Determine the equation of
motion of the displacement and plot the displacement and velocity versus time
for the following initial conditions: (a) x, = 0, X, = 1 m/s; (b) xo = 0.05 m, X, =
0; and (c) xo = 0.05 m, X, = 1 m/s.

Repeat Problem 25 if the system is critically damped.

A 0.5-kg mass attached to a linear spring elongates it 0.008 m. Determine the
system natural frequency.

An unknown mass m is attached to the end of a linear spring with unknown
stiffness coefficient k. The system has natural frequency of 30 rad/s. When a
0.5-kg mass is added to the unknown mass m, the natural frequency is lowered
to 20 rad/s. Determine the mass m and the stiffness coefficient k.
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