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Seventh Semester B.E. Degree Examinu$ld$ Feb./Mar.2022
Mechan ica I Vibratl'ahs
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iei1i atleast TWO quesffiS fro* each part.
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Determine the Naturqffiffincy of Simple Spriq&Msss System :

i) Energy method m*,Ei) Rayleigh's method. 
**l 

(07 Marks)'/ 
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b. Find the natural fr&dency of the system as sho#n in Fig. Q2(b).
$rh.. 1$b,l ***J;,u,, r.
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Time: 3 hrs.

Note: Answer any FIVE full questions,

a.

b.

Max. Marks:100

,f,qe. *o ffiR*s'" l<3.' //ffiffi-r
(08 Marks)

(10 Marks)
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c. A spring mass system hd'#ff'Stural frequency o'f &flz when the sprfu$:bonstant is reduced by
800 N/m, the frequeiiey1ir changed by 5'@{,=Oetermine thp ruass of spring constant ef
original system. . *t'''fo**' ,;; (05 Marks)

.--*)* *. *t .,,'"'"'.,",*o'';f
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a. Set up the (ffirintial equation ffift&rtpring - mass ldurnp.. system and obtain the
complete solution for the critically{aped system. (10 Marks)

b. A mass qf }'kg is attached to a spiifrg having stifftq#' of 3920 N/m. The mass slides on aA maSSO.,f lKg lS atta0ne0 to.,ft:$prill$ navmg Stlil'Il"€i88$Ol SYZU N/m. lne maSS slloes on a
horizoata{+.surface, the cqeflrc-i€ht of friction,:.,b$ween the mass of surface being 0.1.
Detqmrllre the frequency.,qfi ffiration of the sy;tein of the amplitude after one cycle if the
initial ahpHtude is 0.25q etermine the finpl iest position. (10 Marks)

" : *_"hsr

affjerive the expresffi $Itrr. Transmisstbqlhi; Ratio.
:tf* A vibratins bod&u iW suooorted bv six isolators
-4.;ii;DJrive the expresq'ffifor the TransmisslUYllty Ratio. (10 Marks)

ffiA vibrating boflyo_ibrsupported 9y *l* isolators each having stiffiiess 32000N/m and- 
6 dashpots hav!ffpframping factQth.q400N-secim. The vibrating body is to be isolated by a
rotating devleii,having an amplitgfle"of 0.06 mm at 600 rpm. Take m: 30kg. Determine
i) ampHhd'Pof vibration of the body.
ii) Dynamic load on each isolator due to vibration.

PART - B
5a.

b.

Derive the critical speed"of shaft with Air damping. (10 Marks)

A rotor of mass tQkg rs mounted midway on a 25mm diameter horizontal shaft supported at

the ends of tWoi#arings.. The span between the bearings is 900mm. Because of some

manufacturiri!ftfect the C.g of the rotor is 0.02mm away from geometric centre of rotor. If
the system rotates at 3000 rpm, determine the amplitude of steady state vibrations and the

dynam-|ffirce on the bearings. Take E :200 GPa.
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Derive the Torsional vibrations ffiq. (08 Marks)

An Engine drives a centrifugal pump throug$. g-.21I speed reducer gear box. The mass

moments of Inenia of engine fly^- wheel 
"#*"frt+frp 

Impeller are 500ig.m2 and 60 kg m2

respectively. The length and diameter of fly &dBl shaft are 250mm aq{ 501m respectively.respectively. The length and diameter of fly ffidBl shaft are 250mm aq{ 501m respectively.

Thi length and diameter of impeller shafue'150mm and 40mm re@tively. The modules
:*r--itI'-^-^-, ^a'n^-^:^- - ^- '1r /r t nr^,r,.\

of rigidity of shaft is 80 GPa. Determirtfu{lency of Torsion. '==ffi:- (12 Marks)
s$ 'v"

lrency of Torsion.

a. Using Stodola's method
frequency of the system

b. Find the lowest natural

'
fundamental mods*of vibration and its natural

rwn in Fig. Q7(p):i.,1',a (10 Marks)
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of t"ffisYstem 
il"#*-lJFig. Q7(b) by Rayleigh'6gpgthod
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