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B.E. (Mechanical)
DYNAMICSO@F MACHINERY
(2019 Patiern) (Semester - VI1) (402042)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.10rQ2, @:30r Q.4,Q.50r Q.6,Q.7or Q.8.

2) Neat diagram must bedraw wherever necessary.

3) Figuresitofthe righi-side indicate full marks.

4) Assuniestiitabledata if necessary. O

Q1) @ A horizontal spring mass system with coulomb dafping has a mass of
5 kg altached to a spring of stiffness 980 N/ e coefficient of
frictionis0.25, calculate: [8]

i)\, thefrequency of free oscillations.

H)  thenumber of cycles corresporigli o reduction in amplitude
if theinitial anplitudeis5e ’

i) time taken to achieve this5g%0%eduction.

b) Explainwith neat diagram matffema iaI model of amotor cycle.  [9]

c) By using energy methogh fi @; enatural frequency of undamped free
longitudinal vibrations, %N, [4]

OR
Q2) @ Derive an expr the'motion of spring-mass dashpot system in
(8l

of mass 10 kg and radius of gyration 0,341 makes torsional
ions under atorsion spring of stiffness5 Nm/ad/A visgous damper
Q ted and it isfound that the amplitudeis redueedby aiactor 100 over
any two successive cycles. Find \ [9]
i)  Damping factor
i)  Damping coefficient
i)  Damped frequency
Iv) Periodictimeoscillation
c) A mass of 3kg is supported on an isolator-having a spring constant of
3000 N/m and viscous damping. If the amplitude of free vibration of the
max falls to one half its original valuein 2 sec, determine the damping
coefficient of theisolator. [4]
PT.O.



Q3) 8

b)

Q4) &)
b)

Q5) 8

b)

QM: =y

Define quality factor and states its siginificance in frequencies response
curve. [8]

A single cylinder vertical petrolkengine of total mass 400 kg is mounted
upon a steel chassis frame and causes a vertical static deflection of
2.5 mm. The reciprocatingparts of the engine have a mass of 5 kg and
movethrough ayertical stroke of 120 mmwith SHM. A dashpot provided
the damping resistanceof which is directly proportional to the velocity
and amounts 16,20 KN at 1 m/s. If a steady state vibrations has been

reached. 10]

Determifig

) ,/The'amplitude of forced vibrationswhenthedriving sh gine
rotates at 540 rpm. ,

i) The rnaximum dynamic force transmitted to ground through
chassis frame (which behaves as a spring) gh the dashpot
and through the chassis frame and dashp her.

i) The driving shaft speed at which ra@ il occur.

OR

Explainforced vibration with rot@nbal ance. [8]

The static deflection of an autoQ onitsspringsis 100 mm. Find the
critical speed when the auto@; IStravelling on aroad, which can be
approximated by asin amplitude 80 mm and a wavelength of

16 m. Assume the d to'be given by (damping ratio 0.05) also
determine the amph fovibration at 75 km/hr. [10]

For thes Q\;vn ilfigure, find the natural frequencies of vibfation

and@ odesof vibration. [10]

Derivethe concept of torsionally equivalent shiaft and derive the equation
for itsequivalent length. [8]

OR
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Q6) @ Determinethe natural frequencies esystem showninfigurel using
following datas K1 = K2 =40 N/ =60 N/m, m1=m2 =10kg.[10]

,1

O

[8]

v saele
b sound intensity level and sound pr evel.
(\/ .

aért noteson: FFT Spectrum analyzer. O,)N VODQ [5]
N

b)
QQJ ain with neat sketch the working of sound |
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