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Note: This question paper contains two parts A and B.

Part A is compulsory which canies 25 marks. Answer all questions in Part A.
Part B consisl.s ol'-5 Units. Answer uny ()nc lirll clucstiorr ll'ont euch unit. Eac'h question
carries l0 marks and nray have a. h. c.rs:ub questiorrs.

Part- ,\ (25 Nlarks)

1,a) What do you ntealt by resonance'l L2]
b) List out diffbrent typcs of vibration'/ Expiain. [3 ]

c) What do you mear-] by logaritlintic ciecrernent'.) t2]
d) In hor,v many wavs can a system be darrped? Erplain at least two in briel'. l3l
e) What is orthogonalitl, principle 'l t2l
t) Explain the irnportancc ol' iu{luence coe t'f icicnt rn thc r rbratir}s svstcnr t-r ]

g) Wht,vibnlion clata acqLris)tion systerr is neecled'l t2l
lrr Wlurt is whirling sprcrl.) i.li
i) Statc the lJarnilton's principlc. tf l

ji Ilxplain the proccdurc involvcci in thc tlay)cigh's nrcthoil fbr calcr-rlatrng tirst natural
frequencr'. t3 l

Part-B (5() \Iarl<s)

2. A senticircular clisc o1- raclius 'l{' ancl nrass 'nr' is prrotcd ti'ccll,about thc ccntrc iis
shttrvti in figLrle l. Dctct'nrirte its natullil fleqLrencv ol'oscillrrtion tirr snrall clisplaccnler)t.
Use energy methoc1. tl0l

I,'igure: I
oR

3.a) Aclcl tl'rc tirllou'irts r.r'rotions linrrlt iiclrllv rrntl circe l, thc solLrtron
j,,r = --l Ct,r {.,-. ' - 111 

: 
i

.1j: = (', Sitt t.-i - bL-' ,l

b) How are i,ibrations classified'l If trvo \plit.lss arr. attuched to it
to each other, derive lire equivalent spring strtfness.
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.,4. Find the natural lreclucncies unci rnoclc shapcs
Given Jr=Jo, J:=2J6 and k11 = krt = k,: = k,.

lirr the torsional s-\'stcut sl-rown in f igurc
I l0l

-5.

6.

Figure: 2

oR
An ttet'o1'clil Ltstttg in rts tilst bcniling lrnrl tolsiorltl nt()(lc\ clut be lcltrescntcrl
scherllaticltll)' as shttu tt itt f icttlc -l c()nneL'tc(l IhroLrglr lr tlirnsllrtrrlnitl sltrinu rrl' stil'l rtr'ss l<

anci a torsionltl sltrrng ol'stil'l ncss k1'. Wntc thc crlrrlrtions of'nrrrtirrn lirr the systcrn untl
obtairt the trvo natural ['r'cclLrencic:. Assurrrc thc lbllovving dati,l. rn = -5kg. I= 0.12 kg 1r].
l<=5 x l0r N/m. K.l=0.4xlorNrn/racl. a=0.l nr. 
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['igure:3

Fi rrcl tltc lou.'cst natLrlal l'r'cclircncr o1' tlre r ibnrtion
Ravlcrgh's rnctltocl. Ciircn: t. - 1.96 r, l0rrN/nrr. I=

0l' :\ stcrrr
-1 x l0 .

i.t\ sl)o\\ n in l'i gLtrc J.

I I0l
h-v

1.

Figure: 4
oR

Lsing the Stoclola's cietenrine tlte tirnciartrcnrlrl nrocle ot'
frcqucncv of thc spling niri\\ \\ \te nt lr\ shorvn in figLrr.c .5.

vibration ancl its natLtral

l l0l

ffir = 1O0 kg
It'I2=SCI kg
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8.

I,'igure:5

Explliirl in bIicl ltrlcl ticrivc rur c\1'lrcssrorr ol' tlrc IilLr lcjr.h llrrz prcth(xl
anal ys i s.

OR
Deten'nine the dyrrarttic nratrix coeff icicnt ol'the s\lsteln shog,1 in FigLrr.e
nrctltud.
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r-Lnllt,sis'l Explain in
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['igurc: 6

Thc so\,'crning equation ol'a lateral vibration ol u bcant i. * * .,ir-
obtain a qencral solutio, 1'or the srr cr.ning clil,fe rcnriul crlLurtio,.

OR
What ltre tlte cLf'l'erent rnethods ro cr)nrpLltc the l'r'crlLrerrc_r, rlrpiuin
hricl'.
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