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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.

1. (a) A harmonic motion given by the equation
 5sin 3x t    is to be split into two

components such that one leads it by 30º
and the other lags if by 80º. Find the
components. 15

7. Find the natural frequency of vibration for the

system shown in Fig. 2, by using Dunkerley's

method. Take E = 1.96×1011 N/m2 and I =

4×10–7 m4. 20
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Fig. 2 Torsional System

8. Derive the wave equation for lateral vibration

of a string. Obtain general expression for lateral

vibration of a string. 20
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(b) Discuss the different types of vibrations.

5

2. A cylinder of mass M and radius r rolls without

slipping on a cylindrical surface of radius R.

Find the natural frequency for small oscillations

about the lowest point. 20

3. A vertical spring of stiffness 9800 N/m

supports a mass of 40 kg. There is a friction

force of 49 N which always resists the vertical

displacement whether upwards or downwards.

The mass is released from a position in which

the total extension of the spring is 12.6 cm.

Determine the final extension of the spring in

the position in which system comes to rest.

20

4. What is the difference between transient

vibration and random vibration ? Discuss the

response of single degree spring mass system

subjected to unit impulsive force. 5,15

5. A reciprocating machine weighing 25N running

at 6000 rpm after installation has natural

frequency very close to the forcing frequency

of vibrating system. Design a dynamic absorber

of the nearest frequency of the system is to be

at least 20% from the excitation frequency. 20

6. Determine the natural frequencies of the three-

degree-freedom linear spring-mass system as

shown in Fig. 1. 20

     
x2

4m

x1

2m

m

x3

k

3k

Fig. 1 Multi-degree linear Spring Mass System
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