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ME-502-CBGS
B.Tech., V Semester

Examination, June 2020

Choice Based Grading System (CBGS)

Mechanical Vibration
Time : Three Hours
Maximum Marks : 70
Note: 1) Solve any five questions.
fep=al U Hel bl gel I
i1) All questions carry equal marks.
T uel b FHM 3P g
iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. Enlist causes of Vibration? Advantages and disadvantages of
Vibrations.
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2. A body describes simultaneously two motions:
x,=3sind01,x,=4sin4l 1.
What are the maximum and minimum amplitude of the
combined motion and what is the best frequency?

Uh diel U A1 2F el e Yl 2
x,=3sin40t,x,=4sin4l ¢
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3. Derive the differential equation of the motion for a spring
controlled simple pendulum shown in figure1 below. The spring
is in its unstretched position when the pendulum rod is vertical.
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4. For the system shown in figure 2 below k; = 2000 N/m,
k, = 1500 N/m, k, = 3000 N/m, k, = k, = 500 N/m find m
such that the system has a natural frequency of 10 Hz.
fFR 2 5 R Ried 3 &, = 2000 N/m, &, = 1500 N/m,
ky=3000 N/m, k, = ks = 500 N/m 'm' ST & Saifep R
Rt thigeieht 10 Hz B

Figure 2
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5. Determine the power required to vibrate a spring mass dashpot
system with an amplitude of 1.5cm and at a frequency of
100Hz. The system has a damping factor of 0.05 and a damped
natural frequency of 22 Hz as found out from the vibration
record. The mass of the system is 0.5 kg.

ST A SomTe RRed &t uier fdaHT arnft I gar & St
Teliegs = 1.5cm, Hhida=dl = 100Hz, Ried &1 S
thaey = 0.05 a7 Riwed &1 ST wgRal hiadeft 22 Hz 7l
Red &1 99 0.5 kg 8|

6. A radio set of 20 kg mass must be isolated form a machine
vibrating with an amplitude of 0.05 mm and 500 cpm. The set
is mounted on four isolators, each having a spring scale of
31400 N/m and damping factor of 392 N-sec/m.

a) Whatis the amplitude of vibration of radio?

b) Whatis dynamic load an each isolator due to vibration?
T XAt e 20 foh.I1. URY 3l 3MsAlele AT & U 7fiH o S
BT IR @ gl Theilegs = 0.05 mm F 500 cpm, AT TR
3MSAICICY R 3/dT 8| U & AT Thel 31400 N/m g1 S
thaeY 392 N-sec/m &l
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7. Derive expression for two natural frequencies for small
oscillations of the pendulum stain in figure 3 in the plane of
the paper, assumes rods as massless and rigid Also obtain
expressions for angular amplitude ratio in the two rods.
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8. Write short notes on followings.
a) Sound pressure level and sound intensity scale
b) Main sources of noise on road and in industries
c) Strategies of noise control
d) Octane Band Analysis
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