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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin,

USN 10ME72
Seventh Semester B.E. Degree Examinat Dec.2018/Jan.2019
Mechanical Vibr
Time: 3 hrs. Max. Marks:100
Note: Answer any FI
atleast TWO qu
1 a. Define: (i) Resonance
(ii) Phase differen »
(iii) Natural freque 14 (06 Marks)
b. Explain the concept of ion with Simple Harmé6nic Motion. (04 Marks)
¢ ions given in the Fig.Q by harmonic series:

2D )

(10 Marks)

f mass of spring.

; 4 (10 Marks)
al Bar assuming  the mass of the bar as ‘m’ with
£.Q2(b). Is thére* any limitation on the value

L™ 7 (10 Marks)

two unstretched s
of ‘K.

Set up t erential equatio r a spring mass damper system and obtain complete
solution for o¥er damped conditioh. (10 Marks)
The disc of a torsional perdulum has a moment of inertia of 600 kg-cm’ and is immersed in
a viscous fluid. The b ft, which carries the disc is attached to it. When the pendulum
vibrates, the observed dmplitudes on the same side of the rest position for successive cycles
are 9°, 6° and 4°, Determine (i) Logarithmic decrement (ii) Damping torque/unit velocity
(iii) The periodi¢time of vibration (iv) The frequency if the disc is removed from the fluid.
Assume for thi ' s shaft, G = 4.4x10"° N/m?, d = 0.10m, / = 0.40 m, moment of inertia of
disc = 0.06 kg-ny (10 Marks)
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4 a. Explain briefly the excitation due to rotating unbalanc €ciprocating unbalance.

(10 Marks)
stiffness of 1100 N/m. It is forced to
viscous damping of 77 N-s/m, find

onance (iii) Damped natural frequency

b. A weight of 54 N is suspended by a spring with :
vibrate by a harmonic force of 5 N. Assum
(i) Amplitude at resonance (ii) Phase angle@ﬁl

(iv) Frequency at which maximum amplitug esoocurs (v) Peak amplitu (10 Marks)

5 a. Derive an expression for deflectio e shaft with a disc atithe®entre with an eccentricity
from the shaft axis neglecting daniping. (10 Marks)

b. A vertical shaft 14 mm diam fotates in long bearings ef@%& disc of mass 16 kg is attached

snap of the shaft betle{?enwtﬁhe bearings is 1.2m. The mass

centre of the disc is 0.4 mmefrom the axis of the sh eglecting the mass of the shaft and
taking the deflection beam fixed at both e etermine the critical speed of rotation.
Also determine the rangeof speed over which t stress in the shaft due to bending will not
exceed 70x10° N/, Take E = 200 GN/m? Y 4 (10 Marks) >

to the mid span of the sha

Pthe system shown in the F ig.Q6(a) and sketch

6 a. Derive expression§ for natural frequencé:
S (12 Marks)

the mode shapes.

Fig.Q6(a) .
ough geari le pump speed being one-third of the
10ter to the pinions6 diameter and 300 mm long. The

"is 400 kg-m’. hé“”’!impeller shaft is 100 mm diameter and ™
[ inertia of thedmpeller is 1500 kg-m’. Neglecting the inertia of
etermine the JUency of torsional vibration of the system. The

b. A moto ri&es a centrifugal
motor.” The shaft from the gmot
momiefit)of inertia of the,
600mm long. The mo

Lthe Wgears and the shalge‘n

]

%f;@%medulus of rigidity’8f the shaft materia ‘GN/m>. (08 Marks)
7 a. A simply su;‘%rtwg%ﬁ beam subje€ted to UDL and concentrated loads as shown in the
Fig.Q7(a). termine the fug tal natural frequency of transverse vibration by

Dunkerle hod. Take diameter of the shaft as 180 mm and E = 2x10"" N/m? (10 Marks)
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b. Determine the natural frequency of the system sho
method.

10ME72

Fig.Q7(b) by using Rayleigh’s
(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)




