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I nstructions to the candidatés.
1)  AnswerQl orQ2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat @dfagrams must be drawn whenever necessary.
3) Figuresto_the right indicate full marks.
4)  Assumesuitable data, if nessacary.

UNIT - |

Q1) & VA vibrating system is defined by/the foHowing parameters m=3kg,
K=100N/m, C=3N-sec/m. Determine (i)' Damping factor (ii) Natural
frequency of damped vibration(ji1) Logarithmic decrement (iv) Ratio of
two consecutive amplitudeyand (v) Number of cycles after which the
original amplitudeisreduced to, 20 percent. [8]

b) Derive the differential équatian/of motion for undamped free torsional
vibration. [9]

c) What arethe causesof vibration? Explain the advantages of vibration.[4]

OR

Q2) @ A spring mass system has spring stiffness ‘K’ N/m aadhamassof ‘m’ kg
It has a natural frequency of vibration as 112Hz-An)extra 2kg mass is
coupled to ‘m’ and the natural frequency is reduced by 2Hz. Find the
vauesof ‘K’ and ‘m’. [8]

b) By using energy method find the natural /freguency”of undamped free
longitudinal vibrations, [9]

c) Listthedifferent typesof damping and.explaiiiin detail any onetype of
damping? [4]
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UNIT - 11
Q3) @ Explaincritical speed of shaft carrying singlerotor. [8]
b) A machine of mass 1000kg is agted upon by an external force of 2450N
in 1500rpm. To reduce the effect of vibration, isolators of rubber having

astatic deflection of 2mm uneier machineweight and an estimated damping
factor of 0.2 argused. Determine. [10]

)  Amplitudeof vibraiion of machine.
i)  Forceftrarismitted to the foundation.
i) Phasetag
IV) Phése angie between transmitted force and exciting force.
V) ~~Speedat'which the maximum amplitude of vibratien would occur.
OR
Q4) @ Explaimthe significance of frequency response curves. [8]

b) An.electric motor running at 1500 rpm is mounted on five springs and
thesforce transmitted is one eleventh of the impressed force. The weight
of the motor is 125 N while the armatuire weighs 35 N with its center of
gravity 0.05 cm from the rotatiorianaxis. Determine: (i) Stiffness of each
spring, (ii) Natural frequency of thésystam, (iii) Dynamic forcetransmitted
to the base at operating speed. [10]

UNI =11

Q5) @ An eectric motor runriivig a 1500 rpm is mounted on five springs and
the force transmitted'is one eleventh of the impressed force. The weight
of the motor is 125 N while the armature weighs 35 N with its center-of
gravity 0.05 cm from therotational axis. Determine: (i) Stiffness of:each
spring, (i) Natural freguency of thesystem, (iii) Dynamic forcetransmitted
to the base at operating speed. [10]

my = m my = Z‘m
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b)

Q6) a)

b)

Q7) 8

b)

Q3) &)

b)

Explain the concept of torsionally equitwal ent shaft and derivethe equation
for itsequivalent length. [8]

OR:

Two subway cars as shown_ ifi Fig. have 2000 kg mass each and are
connected by a coupler. The coupler can be modelled as a spring of
stiffnessk = 280&N/M. Wite down the equations of motion and determine
the natural frequencieS’and mode shapes. [10]

Explain the combined rectilinear and angular mades of vibration.  [8]

UNIT - IV
What are various frequency measuing instruments? Explain any onein
detail. [8]
Explainin brief various soufees of moi se. [9]
Explain anechoic chamifer’and réverberant chamber? [4]
OR

What is meant by time domein and frequency domain analysis? Explain
how frequency spectrunican be used to detect vibration rel ated faults 8|

Write short note on ‘“N@ise control in industries’. [9]
Write short note on\Condition monitoring of machines. [4]
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