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ME-502 (CBGS)
B.Tech. V Semester
Examination, November 2019
Choice Based Grading System (CBGS)

Mechanical Vibration
Time : Three Hours
Maximum Marks : 70

Note: i) Solve any five questions.

1.
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ii) All questions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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What are the applications of vibrations in industries? What
are the advantages and disadvantages of vibrations? What is
phenomenon of “Beats™?
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A cylinder of mass M and radius r rolls without slipping on a

cylindrical surface of radious R. Find the natural frequency
for small oscillations about the lowest point. (fig.1)
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Figure 1

3. Ahorizontal spring mass system with coulomb damping has a

mass of 5.0 kg attached to a spring of stiffness 980 N/m. If

the coefficient of friction is 0.025 calculate

a) Frequency of free vibration

b) The number of cycles corresponding to 50% reduction
in amplitude if the initial amplitude is 5.0 cm.

¢) The time taken to active the 50% reduction.
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A gun barrel of mass 600 kg has a recoil spring of stiffness

294000N/m.If the barrel recoils 1.3 m on firing determine

a) Initial recoil velocity of the barrel

by Critical damping coefficient of the dashpot which is
engaged at the end of the recoil stroke. .

¢) Time required for the barrel to return to a position 5 cm
from the initial position.
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7. a) Derive differential equation of motion. By Rayleigh’s

feewRT 294000N/m & A1y el 3, Al &1 1.3m Raardar ' method.
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&) AR Rearger dn b) Discuss : Co-ordinate coupling, critical speed.

q) Dashpot ST Sisa T & R R der & @ Brfear S T - P-2RfEe eufem, ffcea wfis
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W) el B AT GHG TR R J 5 om @ 3 A 8. Write short notes on following :

5. Determine the power required to vibrate a spring-mass-dashpot a) Decibel scale

system with an amplitude of 1.5 em and at a frequency of b) Relationship bctwe.en SPL and sound power level
100Hz. The system has a damping factor of 0.05 and a damped ' ¢) Octaveband analysis
natural frequency of 22 Hz as found out from the vibration d) Major sources of noise on roads and industries.
record. The mass of the system is 0.5 kg. e) Ear defenders and earplugs.
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6. Derive an expression for the natural frequencies and amplitudes W) e a8 Tt
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displacement in the plane of the paper. The pendulum rod is
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Figure 2
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