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1. The landing gear of an airplane can be idealized as the spring - mass -
damper system shown below. If the runway surface is described
y(t) = y, coswt, determine the value of ¢ that limit the amplitude of
vibration of the airplane (x) to 0.05 m. Assume m = 2000 kg, y, = 0.2 m,

® = 160 rad/s and K = 5(10°) N/m
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2. When an exhaust fan of mass 380 kg is suspended on springs with
negligible damping, the resulting static deflection is found to be 50 mm.
If the fan has a rotating unbalance of 0.15 kg.m. find

(a) the amplitude of vibration at 1750 rpm.
(b) the force transmitted to the ground at this speed.
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3. Find the equations of motion and the natural frequencies of the system
shown below for K; = 300 N/m, K, =500 N/m, K; =200 N/m,
m; =2kg,andm, = 1 kg.
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4. An exhaust fan , having a small unbalance , weighs 800 N and operates at
a speed of 600 rpm. It is desired to limit the response to a transmissibility
of 2.0 as the fan passes through resonance during start-up. In addition , an

1solation of 90 percent is to be achieved at the operating speed of the fan.
Determine the stiffness and damping constant of an isolator.
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5. When an undamped vibration absorber, having a mass 25 kg and a
stiffness k, is added to a spring - mass system, of mass 40 kg and
stiffness 0.1 MN/m , the main mass (40 kg mass) is found to have zero
amplitude during its steady-state operation under a harmonic force of
amplitude 300 N. Determine the steady-state amplitude of the absorber

mass.



