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theoretical questions(5pts)
*Indicate whether each of the following statements is true or false:

1- the frequency of a weakly damped free vibration is greater than the natural frequency of the system?

2- The motion diminishes to zero in both weak and heavy damping cases.

3- The final position of the mass is always the equilibrium position in the case of solid friction.

4- The amplitude of an undamped system will not change with time.

*Fill in the blanks:

5- The logarithmic decrement denotes the rate at which the of a free damped vibration decreases.
6- The damping force in solid damping is given by

7- The damped natural frequency can be expressed in terms of the undamped natural frequency as
*Select the appropriate answer out of the multiple choices given:

8- The natural frequency of a system with mass m and stiffness k is given by: a.% b. \/% c.\/%
9- For a critically damping system, the motion will be: a. periodic b. aperiodic ¢. harmonic
10- In solid friction, the amplitude of motion is reduced in each cycle by: a. Kmg b. Zﬂ% C. 4“%

Exercise Ne1(3pts)
Consider the SDOF system (k + m + «) withm = 500g, k = 50N.m™ %, and @ = 0.5kg. s~ fill in the table below:

Quantity Symbol Value with its unit
Natural angular frequency Wy
Pseudo angular frequency Wq
Critical damping coefficient O
Damping ratio 3
damping coefficient 1)
Logarithmic decrement D

Exercise No2(4pts)

A metal block of mass m, placed on a horizontal and rough surface, is attached to a spring of stiffness k as shown in
fig.1 below and is given an initial displacement of 10 cm from its equilibrium position. After five cycles of oscillation in
2 s, the final position of the metal block is found to be 1 cm from its equilibrium position.

1- Calculate the pseudo period T and deduce the pseudo angular frequency wy.
2- Calculate the amplitude decay Ax per cycle and deduce the solid friction coefficient p. (g = 9.81m.s™2)
Exercise N23(8pts)

Consider a rigid bar, of length [ and negligible mass, pivoted at the bottom end and carries a point mass m at the
other end. A spring of stiffness k and a damper a are connected to m horizontally as shown in fig.2. Assuming that the
spring is unstretched when the bar is vertical (equilibrium position), and the system is rotating about the pivot point O
during its motion with a small angle 8 (cos 8 = 1 and sin @ = 8), so find:

1- U(8), T(H), Lagrange’s function £L(6, 6) and dissipation function D(é).
2- Extract the differential equation of motion.
3- Deduce the condition of oscillation in the undamped system.
4- If so what’s the regime of oscillation in the system? m ' _W/WWW\‘E
5- We applied a harmonic horizontal force on the mass m.
Is the resonance possible?
We give @ = 0.5kg.s™1,m = 4kg,k = 140N.m 1,1l = 1m,g = 10m.s~2?

fig.2
fig.l -i0 10

good luck
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