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Consider a spring-mass-damper system with k = 4000 N/m, m = 10 kg,
and ¢ = 60 N-s/m. Find the steady-state and total response of the
system under the harmonic force F(t) = 200 c0s20t N and the initial
conditions X, = 0.1 m and x, = 0
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2, IF the ground is subjected to a vertical displacement with frequency
@ = 200 rad/s and amplitude Y = 15 mm. Find the amplitude of
vibration of the mass m if m = 2000 kg and k = 0.5 MN/m.
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. The armature of a variable speed electric motor , of mass 200 kg, has an
unbalance due to manufacturing errors. The motor is mounted on an
isolator having a stiffness of 10 kN/m, and a dashpot having a damping
ratio of 0.15. Find the speed range over which the transmitted force
amplitude will be less than 10 percent of the exciting force amplitude.



%0 TH W1 5 910 6

. A bridge is found to vibrate violently when a vehicle, producing a
harmonic load of magnitude 600 N, crosses it. By modeling the bridge as
an undamped spring mass system with a mass 15000 kg and a stiffness
2 MN/m. If an undamped vibration absorber of mass 20 kg is attached to
the bridge to absorb all the vibration of the bridge, determine the stiffness

of the absorber and the amplitude of the absorber mass.
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. A spring-mass system with m = 0.5kg and k = 10000 N/m, with
negligible damping, is used as a vibration pickup. When mounted on a
structure vibrating with an amplitude of 4 mm, the displacement of the
mass of the pickup is observed to be 12 mm. Find the frequency of the

vibrating structure



