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Answer ALL questions 

PART – A  (10 x 1 = 10 MARKS)

1.
A vibratory system consists of a spring, damper and ____________.

2.
If a system vibrates due to an external excitation, it is called ___________ vibration.

3.
The free vibration of an undamped system represents interchange of _________ and __________ 
energies.

4.
The logarithmic decrement denotes the rate at which the _________of a free damped vibration 
decreases.

5.
When the forcing frequency is equal to one of the natural frequencies of the system, a 
phenomenon is known as _________occurs.

6.
The equations of motion of a multi degree of freedom system can be expressed in terms of 
___________ co-efficients.

7.
The governing equation of a continuous system is an ordinary differential equation. 

TRUE / 
FALSE.

8.
Both boundary and _____________conditions are to be specified to find the solution of a 
vibrating continuous system.

9.
A seismic instrument consists of a _________system mounted on the vibrating body.

10.
The dynamic testing of machine involves finding the ________of the machine at critical 
frequency.

PART – B  (5 x 2 = 10 MARKS)

11.
Define degree of freedom of a vibrating system.

12.
What is critical damping and what is its importance?

13.
Define the flexibility and stiffness influence coefficients.

14.
Name some common boundary conditions for the transverse vibration of the beam.

15.
What is an accelerometer? What is its frequency range? 

PART – C  (5 x 8 = 40 MARKS)

16. 
An automobile (car) moving over a rough road can be modeled considering the critical elements 
of vibrating system as 


a.
weight of the car body, passenger, seats, front wheels and rear wheels


b.
elasticity of tires (suspension), main springs, and seats


c.
damping of the seats, shock absorbers, and tires.


Develop three mathematical models of the system using a gradual refinement in the modeling 
process.

(OR)

17.
a.
Differentiate discrete and continuous systems. Give examples for each system. 


(3) 


b.
What are the steps in vibration analysis? Explain with an example.





(5)

[P.T.O]

18.
Obtain the steady state response of a single degree of freedom system shown below, under free 
vibration and discuss all the three cases of damping.

(OR)

19.
a.
A weight of 50 N is suspended from a spring stiffness 5000 N/ m and is subjected to a 


harmonic force of amplitude 40 N and frequency of 4 Hz. Find the following;



i.
the extension of spring due to suspended weight








(1)



ii. 
the amplitude of the forced motion of the weight.








(3)


b.
A single degree of freedom viscous damping system makes five complete oscillations per 

second. Its amplitude diminishes to 15 percent in 60 cycles. 



Determine

:


i. the logarithmic decrement 

ii. the damping ratio






(2+2)

20.
Figure shows a three degree of freedom system. Determine the stiffness influence coefficients 
and write its equation of motion. 


(OR)

21
Figure shows undamped two degree of spring mass system. Determine 

a. The frequency of equation of the system.

b. Natural frequencies of the system.

c. The normal modes of the system.


 
22.
A rod of length L is fixed at one end and has a concentrated mass attached at the other end as 
shown in figure. Derive the frequency equation. 

(OR)

23.
Determine the natural frequencies of transverse vibration of a uniform beam clamped at one end 
and free at the other end.

24.
Explain the working of seismic instrument with a neat sketch. Discuss the behavior of this 
instrument by finding the equation of motion and its steady sate solution. 

(OR)

25.
Write short notes on:















(4+4)

a.
Vibration Exciters

b.
Vibration testing
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