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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18AE56

Fifth Semester B.E. Degree Exammaﬁon,"?Jan./Feb. 2023

Theory of Vlbraﬂ\%hs

Max. Marks: 100
NE Jull question fram each module.

A Mﬁn‘y

Time: 3 hrs.

Note: 1. Answer any FIVE full questions, choosin
2. Write neat sketches wherever reqmred, &

Maﬂme-

1 a. Witha neat sketch, explain the pheg@;;lenon of beats. _ (04 Marks)
b. Define vibrations. Enumerate theeguseé effects and ehrnmatﬂ;}f’fj /reduction of vibrations.
o (06 Marks)
c. Split the harmonic motion X in 3ot + n/4) into tw% h%nnomc motions having phase
angles of zero and 60° verlﬁr tﬁe results graphically. , ¢ (10 Marks)
g ' OR
2 a. Explain the following types of vibrations
i) Free and f& _ﬁed vibrations
1) Damped-and
ii) Detenmmstlc and Random v1br&£@§9gs-“
iv) L’meal' and Non linear vibrations. (10 Marks)
b. Represﬁen“ thé periodic motion shown ni Fig Q2(b) by harmomc series.
Fig Q2(b) , (10 Marks)
3 a -Emd the natural freéue;i‘ty of the snmple pendulum i) Neglecting the mass of rod
if)'Considering thcgﬁ% of rod by Newtor’s method. (10 Marks)
A “U-tube’ open to,t atmosphere at both ends, contains a column length ‘{’ of a certain

' liquid. Find the

ﬁtﬁral period o%;mllatlon of the liquid column in the U-tube by energy
method. -

§ gﬁ% (10 Marks)

OR

4 a. Define Logarithmic decrement Show that logarithmic decrement 8 =2n&/4/1-E%.
) (08 Marks)
b. A disc of torsional pendulum has mass moment of inertia 0.6Kg/m” which is immersed in a
viscous fluid. The.shaft is of 0.lm diameter and 0.4 long, when the pendulum vibrates,
the amplitude, e successive cycles are 9°, 6° and 4°. Determine :
i) Logarithmic” ‘decrement i1) Damping torque at unit velocity iii) Periodic time of vibration.
Take G = 4¢ GPa. (12 Marks)
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Module-3
a. Define Magnification factor. Derive an expression for the
b. A machine of mass 1000Kg is acted upon by an exte
1500 rpm. To reduce the effect, vibration 1solator_ f rubber having a static deflection of
2mm under machine load is applied. The ratio Qf‘tw"'_ uccessive amplitude is 3.6.
Determine : 4
i) Stiffness constant K

nification factor. (10 Marks)

ii) Force transmitted to the foundatloil %,:f
iii) Amplitude of vibration of the mgchme by 7
iv) Phase lag. A P (10 Marks)
ﬂg-,_ M% A .
m&% 'f& OR ”@%x?’
a. With Z/Y V/s frequency ratio plot, explain the vibrometer and accelerometer. (10 Marks)

20mm rotates in a long, bearmg and a disc of mass 18Kg is
attached to the shaft a ﬂ%span The span of the. sﬁé’f%rs 0.8m. The eccentricity of the disc
from the shaft axis is'0, . Neglecting the m%é é)f the shaft and considering the shaft to
be ﬁxed- ﬁxed Find“the cntlcal speed. Also determme the range of speed for which the

ith

"__ ¢ to bending exceeds ;Q'OMPa Take E = 210GPa. (10 Marks)
%’ 7
%ﬁ 4 Module-4
a. Obtain, the’ natural ﬁ'equenmes @f the double pendlgln%n and sketch its mode shape.
AsstitieM; =M, = N (16 Marks)

b. Write a brief note on Dynamlc vibration absorber

.9\_\

A OR

a. Derive one dunenswnaﬁv*ave equation for Tra sverse v1brat10,n of a string. (10 Marks)
b. Derive the dlfferentlai equation for torsmn@a,,vnbranon ofa urﬁf@%m rod.

‘s? 5

A (04 Marks)

(10 Marks)

(12 Marks)

E = 196GPa
[=4x10"m*

o M " Fig Q9(b)
s (08 Marks)
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OR
10 a. Determine the natural frequencies for the torsional "‘g, 10n of a 4-DOF system shown in

Fig Q10(a). Using Holzer’s method.

AN

(15 Marks)

(05 Marks)




