Code No: NR-412103

IV-B.Tech I-Semester Supplementary Examinations, May, 2004

THEORY OF VIBRATIONS

(Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1. Investigate the terms involved in the equations of motion of one degree of freedom system as given by 
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2
Using energy method find the natural frequency of the system shown in

Fig 1.
The cord may be assumed inextensible in the spring mass pulley system and no slip.



Given


[image: image3.wmf]2

2

1

mr

J

=

 for pulley


[image: image4.png]--¥—Pully

e

cord





3.
The rotor of a turbo super charges weighing 9 kg is keyed to the center of 25 mm 



diameter steel shaft 40 cm between bearings. Determine.

(i) The critical speed of the shaft

(ii) The amplitude of vibration of the rotor at a speed of 32 ,000  rpm if the eccentricity is 0.015 mm and 

(iii) The vibratory force transmitted to the bearings at this speed.

Assume the shaft to be simply supported and that the shaft material has a density of 8 gm/cm3


Take  E = 2.1 x 106 kg /cm3.
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4.
Figure 2 shows a vibrating system having two degrees of freedom. Determine the two natural frequencies of vibrations and the ratio of amplitudes of the motion of m1 and m2 for the two modes of vibrations. 


Given
m1= 1.5 kg, m2 = 0.80 kg, k1 = k2 = 40 N/m 
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Fig.(2)
5.
Determine the natural frequencies of the spring mass system shown in Fig 3. by matrix method.
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Fig.(3)
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6.
Explain the following briefly 

(i) Free and forced vibrations

(ii) Linear and non linear vibrations 

(iii) Damped and undamped vibrations

(iv) Deterministic and Random vibrations

(v) Periodic  & harmonic vibrations

(vi) Longitudinal , Transverse and torssional vibrations 

(vii) Vibrations of a string

(viii) Vibrations absorbers.

7.
Derive the frequency equation of torsional vibration for a free-free shapt of length L.
8.
Write notes on the following:


(i)
Flutter   of swept wings 

(ii) Newton’s Method 

(iii) Aero elasticity

(iv) Hamilton’s Principle.
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