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NOTE:  Attempt any five questions. All questions carry equal marks.

Q#1: Define the following.








            (a) Degree of Freedom
(b) Periodic Motion
(c) Natural Frequency
 (d) Modes  (e) Damping

Q#2: 
(a) Derive the relations of frequency and time period of simple pendulum, freely vibrating.

(b) A 0.25 Kg mass is suspended by a spring having stiffness of 0.1533 N/mm. Determine its statical deflection and   also determine its natural frequency in cycle per second.

Q#3:    (a) Explain the applications of Logarithmic Decrement.





(b)Show that the Logarithmic Decrement is also given by the equation
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Where xn represents the amplitude after n cycles have elapsed.



Q#4:
Explain the energy method and determine the natural frequency of the system shown in figure 1.
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Figure 1
Q#5: 
Derive the differential equation of viscously damped system as shown in figure 2 and explain the case of critical damping.
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Figure 2
Q#6:
A machine of 100 Kg mass is supported on a springs of total stiffness 700 KN/m and has an unbalanced rotating element, which results in a disturbing force of 350 N at a speed of 3000 rpm. Assuming a damping factor of ζ (Zeta) = 0.20. Determine (a) its amplitude of motion due to the unbalance, (b) the transmissibility, and (c) the transmitted force.                                                                                                         

Q#7: 
Determine the natural frequency and normal mode shapes of vibration for the following mechanical system shown in figure (3).
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Figure 3

Q#8: 
Explain any two of the following.








(a) Rotating Unbalance

(b) Self-Excited Vibration

(c) Pendulum System 
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