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Derive the equation of motion of the system shown below with the

displacement of the disk center as the generalized coordinate. The disk

has a radius of r =20 cm, amassof m =2kg, anda momentof

inertia about its center J, = %mrz. The stiffness of the spring is k =300

N/m. And determine the natural frequency of the system.
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A spring-mass system with mass 2 kg and stiffness 3200 N/m has an
initial displacement of x, = 0. What is the maximum initial velocity

that can be given to the mass without the amplitude of free vibration
exceeding a value of 0.1 m?
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3. Find the equivalent torsional spring constant of the system shown below.
Assume that k;, ky, k3, and k4 are torsional and ks and ke are linear
spring constants.
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4. OA isthe uniform rigid bar of length | and mass m. Determine the
damping constant that makes the system to be critically damped if
m=40kg, k = 2000 N/m,a =0.15mand1=1.05m.
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5. The ratio of amplitude of second cycle to fifth cycle ofa viscously
damped single degree of freedom system is found to be 2.5. Determine
the damping constant if the mass is 50 kg and the stiffness of the spring
is 5000 N/m.



