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lnstructions to Candidates :

1. Do not write anything on question paper except Seat No.
2. Answersheet should be written with blue ink only. Graph or diagram should

be drawn with the same pen being used for writing paper or black HB
pencil.
Students should note, no supplement will be provided.
Solve any five questions.
Figures to right indicate full marks and assume suitable data if necessary.

Obtain the three naturalfrequencies and the corresponding mode shapes for
the system shown in fig. 1. Assume the tension T in the string to be large. Use
matrix method with flexibility influence coefficient : 20

Determine the lowest naturalfrequency and corresponding principal mode of
vibration of the system shown in fig. 2 using method of matrix iteration. Also
obtain the higher modes by applying the principle of orthogonality :

Fig.2

3. a) A bar of cross sectional area A and length L is fixed at one end and free at
the other end. lt is pulled by an axial force P at its free end. lnvestigate the
resulting vibrations if force P is suddenly removed :

b) Explain the fundamentals of noise measurements :
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4. a) A maes lm1 is dropped *n t* a vibratnry systern fror:.1 a height h as shown in

fig.4.Assumir.tgthatthetwomasgesadheretogetherafterimpact,obtain
therespon$*ofthec*mblnedsystemafterinnpaet.Pl*titagainsttime:j3
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Write nete ofi : Phase piane',nethc'd"

The mass sh*wn in fig. 5 ie glv*n an initi*lvelo*ity v. Flnd the time period T

percyele of oseiilatleit as a iuir*tio* of v" PlstTverses v' Wherr k * t' rn ='i'
ptct the phase piane traieetclry f*r the *]*iifj!1 cf th* system.

s
Explain JumP ili:enom*ncn.

s
Hxplaln Stodola methnd :

Explair: the ciiffererit par*metel's whleh alTeet th* '*eie e'iion af sensors fr--r a
6

vibratory sYstern :

I
Vdrite R*te'*n : E. FFT anaiyser li. rnlcrcphsRes'

ecmpute the *utocorrelntion funetisn af a. p*ri*die squar* wave with zero

mean value and c*rnpare this ree*li witi't that of a sinusoidai wav* of the

ffi; #& " A;*u** ar:rplitucles to [:e sai:t* for both waves' t 0

Derive an expr*ssicn far tkre spectral density of response of a syster'r when it is

acted upon by two force* P1(ti and P2{t) wrrieh are"random and uricorreiated'

Whatwouldbeexpressionfoi"respofisewhenthetwoforees
have a constant ratio ? '|CI
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