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1. Derive the equations of motion of the system shown in the figure and write them in a matrix form.
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2. An undamped 2 dof system has a mass matrix given as kg, a stiffness matrix given
5 20
20 —10 " X )
as x10° N/m, and the generalized coordinates is . Determine
—10 10 x,

(a) the natural frequencies and mode shapes of the system,

(b) the general free vibration response of the system without applying initial conditions.
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3. 'The system shown is applied with a delayed step force. Determine the motion x(t) of the mass due
to this force, if m = 10 kg, J, = 1 kg-m’, r =5 cm, k, = 1000 N/m, k, = 500 N/m, F, = 100 N
and t; =4 s.
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4. For the system shown in the figure, when the free end is subjected to the harmonic motion
y(t):Ycos(wt)
(a) derive the equation of motion of the mass, and

(b) find the steady state displacement of the mass.
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5. A printed circuit board of mass 1 kg is supported to the base through an undamped isolator.
During shipping, the base is subjected to a harmonic disturbance (motion) of amplitude 2 mm and
frequency 2 Hz. Design the isolator so that the displacement transmitted to the printed cirucuit

board is to be no more than 5 percent of the base motion.



