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Theory of Vibration
Time : Three Hours

Maximum Marks : 70
Note: i) Attempt any five questions.

ii) All questions carry equal marks.

1. a) A damper offers resistance 0.05N at constant velocity of 0.04m/sec. The damper is used with
k = 9N/m. Determine the damping and frequency of the system when the mass of the system
is 0.1kg.

b) What is a vibration isolator? Why it is needed?

2. An electric motor is supported on a spring and a dashpot. The spring has a stiffness of 6400N/m
and the dashpot offers resistance of 500N at 4.0m/sec. The unbalanced mass of 0.5kg rotates at
5cm radius and the total mass of vibrating system is 20kg. The motor runs at 400rpm. Determine
a) Damping factor
b) Amplitude of vibration and phase angle
c) The resonant speed and resonant amplitude
d) Forces exerted by the spring and dashpot on the motor

3. What do you mean by two degree of freedom system? Draw a two degree of freedom system and
determine the two natural frequencies of that system.

4. Two bodies having equal masses of 60kg each and radius of gyration 0.3m are keyed to both ends
of a shaft 0.8m long. The diameter of the shaft is 0.08m for 0.3m length 0.10m for next 0.2m
length and 0.09m for the rest of the length. Find the frequency of torsional vibrations.
Take G = 9×1011N/m2.

5. Explain the Maxwell’s reciprocal theorem for a three degree of freedom system.

6. Determine the influence coefficients of the spring mass system shown in figure. Find out natural
frequencies using matrix iteration method.

7. a) Give two non linear vibration examples.
b) What do you mean by self excited vibration?

8. Write short notes on  any two of the followings:
a) Torsional vibration absorber system
b) Vibration of strings
c) Dunkerley’s method of solving multi degree vibration problem
d) Jump phenomenon
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