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Regu lar  Examinat ion  Nov -  Dec  2015

DYna m ic of Vib ration-2MR504

As per Scheme

This Qr,restiott papel lias two sectiotis. Attempt each sectiotr in separate

Figures on right indicate marks.
Be precise o,id to the point it l  ansr't 'eritrg the descripti 'e qtrestions'

Total Marl<s:

answer book.

70
Time: 3 FloLrls /

lnstruction: I
2
a
J

Que. - I

Que.1 (a)
( l  2 )

Que. -  2  (a ) A sl ial ' t  50 l tnr c' l iapteter anci I  tr ietet 's lgng is sinply sLrpportecl at t f te ends anc{ ( l  l)

carries three loacls of 1000N,t500 N and 750 N at I m,2, and 2'5 m f i 'om the

left support. The young's moclttlus for slraft material is 200 GN/rn2'Find the

OR

eue.-2 (a)  Descr ibe the ru les 'o f  Balanc ing problenr  so lv ing for  ar ra ly t ica l  anc l  graphica l  (5)

(b) For a spring mass daslr;rot systenl lol lorvirrg cases afe Cliven: (6)

I .  f :  I  2. f=0.5

Take a mass m:2 kg ancl stiffiress k=500Nm.Find or,rt the eqtration of motiorl

for the above cases if  init ial cl isplacement and init ial velocity is 0.01 m and 5

m/respectivelr,.

(a)

(b )

Section - I

Describe the rate of clecay in osci l lat iot ls atrci clerive the eqLration of ntotion'

Explain uncler damped, over clantpecl ancl critical damped system and derive

equation for critical damped damped systenl'

OR

A sprirrg mass clanlper systel l l  have lbl lorving specif ications:

Mass- nr:4kg

sti i fuess - k:0.4kNim

Dampjng co- eficieot - c=40 Ns/m

De t c l t t i  i t t c :

1) Natural fi'ecltrency for ctry lliction clarnping

2) Natural fi'equency of darnped vibrations

i) Amplitude loss per cycle i f  cott lomb damping t ighter with fr ict ional

l i rce is  l0N.

(s)

(7 \

{
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Que. -  3 (a) What you mean by transmissibility curves and also List oLrt the

urade fi. Ln lhq lpnsmili-iily curvgs-

(b) Derive the eQuafion of motion of a sitnple penduluttt. Also lll.lo

' 
Take, Masi m:i i.g, [.ngtt olp.'' ',1,tlunr. L=2m^ Neglec{ the trass of the rocl.

Section - I l

eue. - 4 , (a) Explain t[e Whirling oi Critical speecl of shaft for Transverse vibration. (3)

(b) A machine of rnass 800 kg is acted Lrpon by an external fbrce of 2 kN at 1200 (9)

rpm. A rubber isolator is used to lccluce tl're effect of vibration having a static

, deflection 3 mm uncler machine weight. Take dampil lg lactol 0. l .Fincl:

Que . -  4  (n )

l. Magnification tactor

2. Amplitude of vibration

3. Force transtnitted

4. Phase log
OR

A shafi cafies fbur masses A. B. C and D placed in parallel planes' (12)

pelperrclicular to the shaft axis arrci in the sanre order along the shatt 
'T'he

masses o1' B ancl C are 36 kg ancl 25 kg ancl both are assltured to be

concentrated at aractius of a 150 mm, while the masses A and D are both aLa -

raclius of'200mrn.The angle betrveen the radir-rs of B and C is i0()"arld thal

between B and A is i90", both angles beittg tt teasured in the samc scnse' The

planes corttaiuing A and [J arc ?50 nltr apart and those crontaitt i trg F] and C arc

500mm apart .lf the shaft is to be in complete dynamic balance. frncl:

1. Thc masses of A and D

2. The distance between plarres C and D

3. The angular posit iorr of ' t t tass f) '

eue.- 5 (a) Explain Energy Rayleigh's Mettrod fbr f iee traltsve fse viblatiorrs of shali  (4)

subjected to a number of point toads'

(b) Two rotor.s A & B are attached to the encl o1'a shaft 500rntn long. Weigtrt of tlre (7)

roror A is 320N and its radius of gyration is 300nrm and tl.re cort'esponcling

values of B ar.e 500N and 460ntrl  lespectir iely. 
' l 'he 

shaft is S0ttrttr is cl iametet

fbL the f irst 250mm, l2Omnr dianreter fbr the rtext l00ttrtt t  i t t td l00rnrl cl ianreter

for t5e remaincler of its lengtlr. Mociulus of'rigiclity for the shaft material is

8x l0a kg/mm2. Filcl (i) Position of the nocle (ii) Frequeucy of torsional

vibration

OR
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conclusiort (7)
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Que. -  5  (a )

I . Magnitude of balancing mass

z Resultant residr-ral unbalanced fbrce rvhen the crank has tLrrned

t l re  r lcad ceuter '

Que.-6 (a)  A rotor  o f 's l r ip  tLr rb inc-  has a nrass o l ' i00 l<g rotates at  3000 rpnr

clockrvise direction when viewecl fiom tlre stern (alt). The raclir-rs

gyration of tlie rotor is 0.3 m. Deterrnine the gyroscopic couple ancl its

effect wlrerr,

(a) The ship tLnrs left at a lacl ius of '400 rn zrt a speecl o1'40 km/hr.

(b)  The sh ip p i tches rv i t l r  the bow r is ing at  an angular  ve loc i ty  o f  1 .0
radlsec. arrcl

Enl is t  r l rc  i rPpl icr t ions o l 'gyr .oscope ant l  erPl r in  t l te  gyr .oscopic  pr .o l ler . t ies

ITND OF PAPER

llxplain thc halalrcing ol'

partial llrinrary balancing.

l r l  asscs antl also ciescribe t lrc (- l)

(I). -A-Single .cylinder mns rrl25n rpm ancl- hils a-slrokc-of l&0=nil:rJ!_rq_

reclprocatlng parts weight 120 kg and revolving parts eqLrivalent to 70kg at a

radiLrs of 90 rrrnr. A mass iskept opposite to the crank at a racl ius of l50 ntnt to

balance the wholc ol 'rc-r,olving nl i lss arrcl t ivo thircl of the reciplclcating mas..

Dete l rn ine:

fi'orrr

irr

o f

(b) (3)
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