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1. For the system shown in the figure, when the free end is subjected to the
harmonic motion y (t) =Y cos ot

a) derive the equation of motion of the mass
b) find the steady state displacement of the mass
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2. Mass m is subjected to a harmonic ground acceleration, as shown in the
figure. Find the steady-state motion of the mass if y (0) =y (0) =0.
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3. A spring-mass system with m = 0.5 kg 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 total displacement of the
mass of the pickup is observed to be 12 mm. Find the frequency of the
vibrating structure
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4. TFind the natural frequencies of the system in the figure for m; = 1 kg,
m, = 2 kg, k; = 2000 N/m, and k, = 6000 N/m.
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5. For a spring-mass-damper system , m = 55 kg and k = 5500 N/m.
Find the following
a) critically damping constant c.
b) damped natural frequency whenc = ¢./2
¢) logarithmic decrement
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6. An exhaust fan of mass 350 kg is supported on springs with negligible
damping , the resulting static deflection is found to be 45 mm. If the fan
has a votatin unbalance of 0.15 kg-m , find

a) the amplitude of vibration at 1250 rpm
b) the force transmitted to the ground at this speed.



