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Theory of viblqt[efns

Time: 3 hrs. \ Max. Marks: 100

Note: Answer any FIYE futt tonrioor,ffiSNn Qou ,*nroEfrch modute.

I a. Define vibration and gxplain types $6ibration. e (10 Marks)

b. Determine the sum of followi4g$dhonic motions analy{NlV and check the solutions

graphically Xr = 4 cos (wt.]$JI/E 6 sin (wt + 60"). qi (10 Marks)
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2a.

b.

5 sin (3t
other lags

+ $) is to be split into
by 80'. Determine the

(10 Marks)
(10 Marks)

*(^\

.sqi.S,qt
a. Determine the nalura&frequency of the

ofrodby i) Nggfur's method ii) En.-y -\s
as shown irLEkQ.3(a), neglecting the mass

2y:* % (10 Marks)
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Fig.Q.3(b)
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4a.
b.

What are the tlpes of damping? nxphin?fr,,*o *.-#dfir.
Find the natural frequency of vibration of the half qffiifflinder shown

slightly displaced from the equilibrium positiongrd-ndeased by using

iil-Energy method. ^{\ 
*
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(10 Marks)

in Fig.Q.a(b), when
i) Newton's method

(10 Marks)

(10 Marks)
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I from one end of helicdfspring, the dther end is fixed, as shown

5 a. Briefly explain vibrat${i[fl6ion and transmissi

b. A mass of 10 kggqgptded from one end of helicril spring, the dJher end i

I

ff ii?,:,',(:'dm'ffi 'dnJ,'Jl;"i'##iJiffi ,J5;l;1HJ:ilx'ffi ,ffi 
'Til[:of (tSO coptq$T.f is applied at the *url$ft vertical direction, determine the amplitude of

forced viffiidn. What is its value aj remnance? (10 Marks)forced vibftio&r. What is its value at resonance?{} t*--*

$' tlffi -ffi

A'8" ffis'
6' S{:Q5(b)\,2 S;" .S'

6 . a. Dr.ir-"qhs,;ression f", ,Tptfiil oru Ii'irrine@wiflrout air damping. (05 Marks)- ;: E;p@il'io'ti"gpri"d"h- -r*u

ji'Hiilfr:'T"*"6tP A' ,,oMarks)
g@ibrometer givffi.feiding of relati@isplacement 0.5 mrn The natural frequency of
(4{ibration is 60(!l6fr[ and the machipe-runs at 200 rpm. Determine the magnitude of
- displacem.qr$tyand acceledign of the vibrating machine part. (05 Marks)

n? ?*,,"*
7 a. Derive on &f*.rrional wgveeqr"tirt fo. fut.*l vibration of a string. (10 Marks)

b. Derive the differential e@[on for torsional vibration of a uniform shaft. (10 Marks)

?" oR
8 a. Write a short 

"ogg,6.rcipal 
modes and normal modes of vibration. (04 Marks)
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The Fig.Q.S(b) shows a spring mass system. Determine' -dFi) Equation of motion 
t'r,' rrtittrrr""'; 

{P'i, Frequency equation and natural frequencies ofufi8hys*%m and
iii) Modal vectors and mode shapes. 
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Fig.Q.e(b)
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(16 Marks)

(12 Marks)

in Fig.Q.9(b), by
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g *ff'0 (\ - Fig.e.e(a$o.s' jry

b. Ft"d.W lowest ,r,r{em[ncy of
"hovleieh's method. r 

=- 
&$o x 10rr N/r

fi"pT[{ lowest ,rtrqryffi;ncy of "tmrfl for the system shown

.,*S6yteigtr's method.*E 
" 

W6 x 10" N/n{k["4 x 10-' m*.

:.&n j rool*"5 
lr*-gkg

(08 Marks)
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A shaft of 50 mm diameter and 3 m fong ir supported" affiends and carries three weights

of 1000 N, 1500 N and 750 N at I m,2 m and*ftfu,&from the left support. Taking

E : 200 GPa, find the frequency of transverse vibratifffis." (08 Marks)

".d$

Using Stodola's method, determine the fugfrim\ntal mode of vibration and its natural

frequency of the spring mass system shown r* f?g.q'10(b). ,{\ (12 Marks)
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