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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

7. Determine the natural frequencies of the three-

degree-freedom system spring-mass system by

using Newton’s method as shown in fig. 2.
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8. Derive the governing equation along with its

solution for longitudinal vibration of uniform

bar of length ‘L’. 20
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1. (a) Define the following terms : Natural

frequency, resonance, simple harmonic

motion, phase difference, linear vibration.

10

(b) The motion of a particle is represented

by the equation. x = 8 sin t. Find the

relative position and magnitude of the

displacement, velocity and acceleration

vectors at time t = 0, for a case in which :

(i)  = 2.5 rad/s

(ii)  = 0.5 rad/s. 10

2. (a) Explain D’ Alemberts principle. 5

(b) In a spring mass system, the mass of the

spring is significant and cannot be

neglected. How will you account for the

mass of the spring while computing

natural frequency of the spring-mass

system ? Take M to be the vibrating

mass. 15

3. Considering a single - degree spring mass

damped system, derive the expression for the

transient response for overdamping, critical

damping and under damping. 20

4. Derive an expression for the magnification

factor and discuss its variation with frequency

ratio. 20

5. (a) What is the difference between transient

vibration and random vibration ? 5

(b) Discuss the response of single degree

spring mass system subjected to unit

impulsive force. 15

6. Determine the natural frequencies of the system

shown in fig. 1. Also determine the ratio of

amplitudes and locate nodes for each mode of

vibration. Draw modes shapes also. 20
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