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Mechanical Vibration

Time : Three Hours
Maximum Marks:_ 70

Note: 1) Attempt any five questions.
for=gl gtar we- @f gt HRAT
ii) All questions carry equal marks.
oft el & TR 37 B
iii)In case of any doubt or dispute the English version
question should be treated as final.

Ereh 18 R b g Seral TR B Ry afieh W
& 19 T I7fAH =T SR

I. a) Whatare main causes of vibrations?

e & ET PR T 87 _
b) Define degree of freedom of a system. Give examples of
different types of degree of freedom system.

et Rre ¥ R ot hred &1 R &) faf¥et e
¥ firen Rvey &1 IS Q1

2. A harmonic force Fysinax -acts on a displacement

o sin @~ 774 ). If Fy= 100N, x, =0.02 mand 0=2rradsec
Find the work done during

i) First cycle

ii) The first second

iii) The first quarter second
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Tep gRANf & F, sin ax TP displacement X, sin (m'—%),
R P ol & AR F, = 100N, x,=002m 3R @=2nrad/sec. 8
) aat gy e Sl e o g

i) Uger A §

if) Ugel WS §

iii) T8t T AT HapUg A

. Find the natural frequency of torsional oscillations for the

system shown in Fig.1. Take G=0.83x10"' N/m? and neglect
the inertia effect of the shaft.

Fig.1 ¥ 3w mq w92 & torsional oscillations & WY natural
frequency f@rt, afg G = 0.83x10'! N/m? o 3k o &
inertia effect 0 &1
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4. a) Whatis viscous damping? Explain.
fareamar S a/am &7 SHEIETI

b) A damper offers resistance 0.05 N at constant velocity of
0.04 m/sec. The damper is used with k = 9 N/m.
Determine the damping and frequency of the system when
the mass of system is 0.1 kg.

Teh SR 0.05 N 1 URRIYUS 9 0.04 m/sec Y 1 I <1
21 IS SR BT k=9 N/m & @Y 0.1 kg HR a7t system &
S g P gt |

5. a) Define critical speed of a system.
ferfeeper wits @t gy o

b) The damped natural frequency of a system as obtained
from a free vibration test is 10.5 Hz. During the forced
vibration test with constant excitation force the maximum
amplitude of vibration is found to be 9.5 Hz. Find the
damping factor and it’s natural frequency:.

fereft Tg B T arEsieH SR gRT S IRl e
10.5 Hz 2| <f7 BRE argaed < & 990 arftieam
AT Ueilceg 9.5 Hz B oid b toh fRR [aeIgee™ aat
Pl R @1 81 T IawA H W &1 SR heer @ g
shiqa<l ST @ |

6. Find the natural frequency of the car with following conditions:

Total mass of car = 300 kg, wheel base = 3.0 m centre of
gravity of the car is 1.5 m from the front axle, radius of gyration
is 1.0 m and spring constants of front and rear springs are

70x10° N/m each.
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. a) Discuss response of human to noise.

0@ A @1 Al W 7 Rer g gl

b) What precautions and remedies are adopted to avoid noise
of machines?

o el T S | a9 & o e
IR AT I E 7

. Write short notes on any two:

fpeft ) W wftm feuft ford:

a) Energy method of solving vibration problem
b) Solid and structural damping

¢) Dynamic vibration absorber

d) Measurement of noise
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