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Solve Q. 1ar Q.2-Q.30r Q.4,Q.50r Q.6, Q7 or Q.8, Q.90or Q.10

Draw ngéat diggrams wherever necessary. O
Use of“scientific calculator is allowed. Vi
Assume Suitable data if necessary. (/
Figures 10 the right indicate full marks. \ >
A;
N ~
A light cantilever of length |, hasamassM,?Sixedat itsfreeend. Find the
frequency of itslateral vibrati OpS| L thevertical plane. [4]
N
‘ N N
4 Py (]
;" r.’%‘ y M
4 (S L |
_}" g , L
()
Explain frequency responsecurve with neat |abeled diagram. [6]
OR
Explainfollowing terms: [4]
i)  Zerofrequency deflection
i) Node point

An underdamped shock absorber is to be designed for-a-inotorcycle of
mass 200kg, such that during aroad bump, thedamped period of vibration
Islimited to 2 seconds and the amplitude of Vi bration should reduce to
one-sixteenth in one cycle. Find the spring stiffness and damping

coefficient of the shock absorber. [6]

Explaintorsionally equivalent shaft. [4]

Explain mathematical model of abicyclewith arider. [6]
OR
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Q4) A periodic torque having a maximum “alue of 0.65 Nm at a frequency
corresponding to 5 rad/sec is impresseqd tpon a flywheel suspended from a
wire. The wheel has amoment of inertia of 0.15kg.m? and awireishaving a
diameter of 6 mm and a length of'@.2 m. The modulus of rigidity of the
material isequal to 0.8x10" N/mA-Aviscous dashpot applies damping couple
of 0.693 Nm at an angular velocity of 1.5 rad/sec. Calculate: [10]

ad  Themaximumraggulardisplacement from the rest position
b) The maximum.coupie applied to dashpot
c) Theanglehy whiththe angular displacement lagsthetorque.

Q5) The suctessive Cranks of a 5 cylinder inline engine are at;144° apart. The
spacing-betweer’ cylinder center lines is 400 mm. The lengths of crank and
connectingrod are 100 mm and 450 mm respectively -ahd the reciprocating
mass of each cylinder is 20 kg. The engine speed is 630 rpm. Determine the
maximups val ues of the primary and secondary unbalance forces and couples
and theposition of the central crank at which these‘occur. [16]

OR

Q6) @ Explainwithneat diagramwhy Singleeylinder engine cannot be completely
bal anced. [6]

b) Inathreecylinder radialenging axesof cylinder are coplanar and angles
between neighbouringjaxesiare 60°. All cylinders drive same crank of
length 220 mm. Each conpecting rod is 850 mm long. Reciprocating
mass per cylinder is 1.5Kkg’and the enginerunsat 1200 rpm. Find primary
and secondary direct.and reverse unbalance forces. [10]

Q7) @ Explainconditiommonitoring of machines. Explain-diiferent techniques
forit. [6]

b)  Explaintheworking of FFT Analyzer. [6]

c) Itisrequired to measure the maximum accelerationef amachine, which
vibratesviolently with thefrequency of 700'cyclesper'min. Accelerometer

with negligible damping is attached toit"and the indicator travels by 8.2

mm. If the accelerometer weighs 0.5kg-andfias a spring rate of 17500

N/m, what is the maximum amplitude and smaximum accel eration of the
part? [6]

OR
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What are the different methods of vilsration control ? Explain any one.[6]

Explainworking of Magneto-Rheal ogical damperswith neat sketch and
application. [6]

A vibrometer has a naturalirequency of 5 rad/sec and a damping factor
of 0.2. Aninstrument is used to measure avibrations of abody having a
harmonic frequesicy of 45 rad/sec. The difference between the maximum
and minimum¥eading is 7 mm. Find the amplitude of motion of vibrating
body. [6]

Explan following terms with respect to sound: [6]
1) — Ameechoic chamber

i) ~Reverberation chamber

Staie and explain various types of sound fields? [6]

Calculatethetotal noise, if there ae4-sources of noise having magnitudes
45 dB, 54 dB, 53 dB, and 52 dB *What.would be effect on total noise, if
45 dB noiseis switched off?2 [4]

OR

Explainin brief various sources of noise and how to control the same.[6]

Explain acoustic matefia & itscharacteristics [6]

Show that if the sound power is doubled, then the saund power level

increases by approximately 3 dB. [4]
O 0O O
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