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Time: 3 hrs.

Note :1.12 swer any FIVE fuU questions,
r&. 
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zT.Answer any FIVEfull questions, seleqjiig at least TWOfUA qud:ffisfrom each part.
2. Missing data may be suitably assudqffi P()
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1 a. Explain the following: * #''Explain the following: g+%tu W *#
i) Free vibrations ii) Forced$ihffitions iii) Simple harmffidc motion iv) Resonance.- hS' , d (04 Marks)

b. The motion of particlg'-$ "iepresented by the .qfun x = l0sin rot. Show the relative
positions and magniffifu6f the displacement, 9- y and acceleration vectors at a time

t = 0 for the case Whe$q$ rrr = 1.0 radlsec (ii) .p- 0.5 rad/sec. (08 Marks)
c. Add the followtfEfirrymonical motions analytica-Ily and check the solution graphically,

' iaq)"xr =4cos(ot*^xwr
*, = 6r*&r' 't*oo;) (o8Marks)
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a. Detgffihe natural frequenc;ry$h spring mass sysftffiwhere the mass of the spring is
alsd-'ffie taken into account fory ,,;:',:..r.it (10 Marks)ry.J _SGe..

b. A cylinder of mass M and radJusT rolls without s}fitrffi on a cylindri$hl,surface of radius R
as shown in fig. Q2(b) Find the natural freque.pffiftifr small oscil[ffis about the lowest
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a. A body of mass l0kgrJ&,fu&ended from a.hefical spring having a stiffrress of 2N/mm. A
"dpniper having resistaifcdpf 5N at a velo-cifftff 0.1m/sec is connected between mass and the

*..qslffted end of the spr&g{D'etermine (D Ratiolof successive amplitude (ii) Amplitude of body
(08 Marks)'.after l0 cycles if*he initial displacemeg is l5_mm-

Obtain the djffeptial equation,&;Mrotion for the system shown in Fig. Q3(b) and find:
(i) Critical ffiing co-effrciqnffi Damping ratio (iii) Natural frequency of damped

oscillationbry(iv) Natural frequenCy of undamped vibration. (12 Marks)
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4 a. Discuss with neat sketch forced vibrations with rotating "gffit' 
Derive 

"" "lrnl*il:"fr;
steady state amplitude and phase angle' q J \ 'Y

^r''r<^ Lo nnerafes at a constant*'&sM bf 1ZSO rpm' Rotating parts are
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b. An air compresso' 
"1 t9^19.,:r^':*', :t, i i";TTlW.;.itJJ il i ffi'#.;ff ;;ils

-"11bulur..a. fn reciprocating part is 10 kg

ffi ffi :::Ti'i""::,J?1[,di:::+*t'ffi $;:'.",'"'?,:t:ffi.T.''"1'J:lffi :'il:
,".f, ifrrt only 20%o of the unbalanced force [gffiaffimrttect to me r(ruuuaLru,' ""'"il;;;;
amptitude ofiransmitted force' *,- #3' -..,..}1

i; th. rounogffi

Ctt[f,ulqsv $&+ .,( ::tii:]l

PA#i,{:YB r'.{',,1

5 a. Explain working principle of vibror-net6ft'*" "'- 
*''o (05 Marks)

b. A seismic instrument h", ,r;;;iiffi;ncy of 6Hz. what istM lowest frequencv bevond

which the amplitude can U. ,,,.utft$tuitt iit 2o/o .enot'l 
Nep&$damprn$ (05 Marks)

c. obtain "r;;;fi;;;;;kffi3e-'uun 
*itr, ak dampir@1b (10 Marks)

following , (* ffial mode..and norragJ Sode of vibration; (ii) Generalized

co-ordinates and princieirryp-oriinates ; (iir) ovnpmi&lbql':9)lP?l-^*,.. l'u 
Marks)

b. A two degrees of t.ffim$ibratin-g system is shtinaum the Flg.Q'o(Dr' Ireteruur' '

(i\ rhe two natural fre&uencies "f 
;t;;;; it-l,j i"l" of amplitudtt 

'"1ryl'."I^i'^i:lf:(i) The two naturgl-fut
tr the modes of vibirat

each mode of vffiion.

(i) 'the two natur$J r&pqucr\'rvD (rr Yrurerrv 
he modes for

ilr;h; il;d_Sffiil at4 modal vec.1p*,ahg modal shapes iv) Locate t

each mode orvii4mi[i.-6i,Jn l*, = ztp=$ lkg, k, = 40 N/m and kz = 20N/m(14 Marks)
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7 a. Derive uo.*pg@ for transmissibitrityof enein-e mount&#= 10 Marks)

b. A 75 kg .";#W;;""rJ*,r,ffis or.liinne':, Kq { ,9:191,N/m with an assumed

au,np,1,g.rffi 3rv="0:oi#ffi :*yfgm:ff ffi ffi ['J:'i1il.'fr:,::',]t:damping-fac*or bf y = 0-20- A,p k$ffito-n wilhul t$&$mg* ras 4 revrPr('voLurE urv!rv^^ 'r --^-

a stroks'ffi 0.08 m ;rd; W:$.?Ilooo cpm' fuzu*ng the motion of the piston to be

harffic-determrne ;{1-ffira;t;;;iuiuiutio"'bf tht-t'gine and the vibratory force
(10 Marks)

ffansm&&E(I Lu tue ruurlffi:rur#
+iT = 

""-. 1"., ..4#:ji#::*+

8 a.*;#,fre{y explain ttre,piiOffnS : i) fufu4w.\frLciprocal theorem ii) Dunkerley,iff:*S
- 

,.i.fiil siodota's -sffi$ ,  F, Tr-^ r^n^^+i^- ^roLa*,,n^pr^ ench aisc
1:s*."fl|,rsrl) 'lY':"' "! ^--e ' -/ 

"#"t (15 Marks)
-" "iii) Stodola's m$hod-

'SJ n shaft carries 3#{ $ of mass 15kg, 26kg T9 3lIH The deflection of shaft under each disc

when all the rhreetiscs are in po*iti* is j.ZS * 10-rm ,3.25:. ,O-s-.113 x lO-sm

[Jr..1i6fi5;;.r*i;.il tu.{d"h&ur naturat frequency of transverse vibration'(0s Marks)
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