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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 and principal

modes of vibration for the 3-degree-freedom

system in fig. 2, using matrix iteration method.
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8. Derive the govering equation along with its

solution for lateral vibration of a string. 20
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1. Find the sum of two harmonic motion of equal

amplitude but of slightly different frequencies.

Discuss the best phenomenon that results from

this sum. 10

Explain work done by harmonic force on a

harmonic motion. 10

2. Explain energy method for finding the natural

frequency of a system. 8

A vibrating system is defined by the following

parameters :

m = 3 kg, k =100 N/m, C = 3 N-sec/m

determine :

(a) The damping factor

(b) The natural frequency of damped vibration

(c) Lagarithmic decrement. 12

3. Considering a single-degree spring mass

damped system, derive the expression for the

transient response for overdamping, critical

damping and underdamping ? 20

4. Define the transmissibility. Drive the expression

for motion transmissibility. 10

A 75 kg machine is mounted on spring of

stiffness k = 11.76 × 105 N/m with damping

of  = 0.2. A two kg piston within the machine

has reciprocating motion with a stroke of

0.08 m and a speed of 3000 rev/min. Assuming

the motion of the piston is harmonic motion,

determine the amplitude of vibration of the

machine. 10

5. What is the different between transient

vibration and random vibration ? Determine

the response of the overdampd, single-degree-

of-freedom spring mass system 5

( > 1) to unit impulse force (t), using Laplace

transform method. 15

6. Determine the two natural frequency and the

corresponding mode shapes of the system

shown in fig. 1. 20
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