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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 Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

6. Define orthogonality principle. Find out the

natural frequency of a simply supported beam

loaded at several points of the beam using

Rayleigh's method. 15

Unit IV

7. Explain working principle of accelerometer

with neat sketch. Briefly discuss the vibration

measuring set-ups. 15

8. What is condition monitoring ? Explain its

needs and various types. Also discuss the

concept of vibration pick ups. 15
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Unit I

1. (a) Show that the motion of the piston of a

reciprocating engine is periodic with

terms containing the fundamental and

even harmonics. 9

(b) Motion of a particle is represented by

the equation x = 4sint. Sketch roughtly

the variation of the maximum of (i)

Displacement (ii) Velocity (iii)

Acceleration (iv) Jerk. 6

2. (a) Define critical damping constant and

damping ratio. Keeping in view the value

of damping ratio derives the relation for

displacement and velocity in case of

critically damped system. 9

(b) Discuss in detail about structural

damping. 6

Unit II

3. A machine of mass one tonne is acted upon

by an external force of 2450 N at a frequency

of 1500 rpm. To reduce the effect of vibration,

isolator of rubber having a static deflection of

2 mm under the machine load and an estimated

damping 0.2 are used. Determine (a) the force

transmitted to the foundation (b) Amplitude of

vibration of machine. (c) the phase lag. 15

4. A shaft of 2.5 cm diameter, freely supported

by bearing 75 cm apart, carries a single

concentrated load of 196.2 N midway between

the bearings. Determine the first critical speed.

Assume that shaft material has a density of

8×103 kg/m3 and E is 2.1×1011 N/m2. 15

Unit III

5. A vibratory system performs the motion as

expressed by the following : 15

800 90 0x x    ; 800 90 0x  

If the system is turned through 1.5 radians and

released, find the frequencies and mode shapes.
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