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Fifth Semester B.E. Degree Examffiioh, Juty/August 2OZl
Theory of Vihffi4tions

- ,S {,-
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Note: Answerpn!'FIW full questions. *
| ..

1 a. What is vibration? Briefly exp}afo. ffi different types of vibrdtffis. (10 Marks)

b. Add the following harmoniq-gie..t1$ns analytically and cheCk,pe solution graphically.

xr = 4 cos (wt + 10o), *r= df,S (wt + 60'). ,!! d (10 Marks)
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2 a. Define and explain fqllb terms: .,ll,fn
D Natural frequeffi,,.r
ii) Degree of fieEdom
iir) Simple motion

(10 Marks)
(10 Marks)
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3 a. Determine thffiratural frequency ofit@ dimple pendulpm"e

i) Negleoting the mass ofrgd ap*fu\*

1i) -Cri.fuiderurg the mass of ro&- - - , -{:1 
.(10 

Marks)

b. Deter-Bine the naiural t.qg:n of tne system shown in Fig.Q.3(b), using Newton's method.
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4a.
b.

What are the types of damping? Explain any two types of

18AE56

(10 Marks)

Find the natural frequency of vibration of the half soli"d shown in Fig.Q.4(b), when

slightly displaced from the equilibrium position and by using i) Newton's method

ii) Energy method. (10 Marks)
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5 a. Explain the working principle p6" i) $iUrometer ii) Fullarton{bchometer. (10 Marks)

b. Derive an expression for ary1@mde of a whirling shaft witffillt air damping. (05 Marks)

c. A vibrometer gives u .eaditftAtf relative displacerpentr'0.5mm. The natural frequency of
vibration is 600rpm dqq-ttG machine runs at*,fl0fupm. Determine the magnitude of
displacement, velocitglffi&cceleration of the vrtfr.frf4lg machine part. (05 Marks)
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6a.Brieflyexp1ain.vibrationisolatio-nandtransJ.4iss1bi1ity.^la. Brieflv exDlain vibration isolation and transmissibility. (10 Marks)

b. n mactrinl part'of mass 4kg vibrates in a vi3cous medium. A harmonic exciting force of
40N acts on,lhrf'flflachine and causes a *o$biiant amplitude of 15mm with a period of 0.2s.

Determi+ddhit damping coefficient. .,[f The system is excited by a harmonic force of

,i+::,, Fig.Q.a@)
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8 a. Derive one dimeqsior,ihl wave equation for lateral vibration of a string.

b. Derive the diffegedtial equation for torsional vibration of a uniform shaft.
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frequeffi4iiz, what will be the..f.ercentage increase infihe amplitude of forced vibration,

whendamper is removed? *j".H,* ';Jt' (10 Marks)wneB:4lft*npcl ls tcruuYclll U*I,u**,r., \tv,rEr^u/
'" =c d ,.. " ,,,1

a. Write a short note on princjpabmodes and normal'.m,,0&tiO of vibration"*.':.,. (04 Marks)
'\"

b. For the system shown in.{i*Q.Z@). d}'!i!+.:: 
'r' ,,*"

ii) Set up frequency eqiration and obtainffi&ilal frequencies ofthe system

iii) Obtain modal vectors
iv) Draw mo$e shapes. 
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Fie.Q.7(b)

(10 Marks)
(10 Marks)
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9a.
b.

10 a.

nfr1l,
State and prove Maxwell reciprocal theorem. ._ i*" (08 Marks)

A shaft 100mm diameter is supported in short beariffi 3m apart and carries 3 discs

weighing 900N, 1400N,700N situated in lm,2p'aa$sf5m from one of the bearings

respectively. Assuming E : 200GPa and density of'$}i*S inaterial: 7800kg/m3, calculate the

frequency of transverse vibration, by Dunkerleyrffi d. (12 Marks)

;=u:,,,+ *g

Using Stodola's method, determine the pwffi,hatural frequency of"the system shown in

Fig.Q.l0(a). '', *. * ;" (1o l\{arks)

Srinivas lnstrtute oI l.ecnnolur
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Determine the na!.qra&

Given Jr =.L =.Ji ="!lkGiven Ji = Jz =*ljl=\kgm2, K,, = K,, lN.m/rad

"J-i ;
f-'lflequencies of the system sT'iown in Fig.Q.10(b) by Holzer method'

(10 Marks)
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