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Derive the nafural frequency of a soring mass system considering the effect
-.- ':.- - .;,ll '.'r*,,. ' 11"r

sprmg. . \ ".."Spnn$.r' 'W +:;:iilih ...i$$e,
Determine the natural frequency of the system shown in Fig.Q.2(b).
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D Force trans$ftted to the foundation
ii) Amplitudedvibrationofthe machine
iir) Phase ld$,ofthe transmitted force with respect to the external force.
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Note: Answer any FIVE full questions, selecting at least TWO fuU questiiiru; from each part.

,.%;*qlM fl*: "PAilIi. - A ',d*t

ion for the periodic extihtion shown in Fig.Q.1(b).

2a.

b.

3a.

b.

I a. Derive the expression for wc
b. Determine the Fourier series

a.''The spring of an automobile trajler,iJ compressed 0.1m under its own weight. Find the

critical speed"\mliibn the trailer iqtm$Htling over a road with a profile approximated by a sine

wave of aqplitude 80mm and fuave length 14rn What will be the amplitude of vibration at

60km/k? 'tv' (08 Marks)

b. A machine of mass one 1o-nne is acted by an external force 2450N at a frequency of
1500rpm. To reduce t$q"#ff€its of vibration, isolator of rubber having a static deflection of
2mm under the machine.load and an estimated damping factor of 0.2 are used. Determine:

Define kig,A'rithmic decrement'md.also derive the eipression for the same, when the system
execules 'n' cycles. (lo Marks)

A sh6bkabsorber is to bedbsigned so that..its dvershoot is 10% of the initial displacement

,.pvheii released.. Determine.thb damping aoqpi f the damping factor is reduced to one half of
,,,,,,,"ffuis value, what wi115e;,tl1b overshoot? i.',,,,,,i,:'' (10 Marks)
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PART - B .r'.:,#''
5 a. A vibrometer having the amplitude of vibrations of tlg qlpchine part as 4mm and \:0.2

performs harmonic motion. lf tne difference betwpen,maximum and minimum recorded

value is 10mnr, determine the natural frequency$f-.#iUrometer if the frequency if the

vibrating part is l2rad/sec. 5'* (10 Marks)

b. Derive th. .*pr.sion for critical speed of stgfr.=ffin the damping is present in the form of
air resistance. * **ilt ,u*,o.,* 

(10 Marks)

6 a. Derive the expression for natural {lp.q+encies and hence detbium-i e the two natural

frequencies for the system shown -*-ftgQ 0(a), when flll = ffi,.ffi2 = 2m andLt = L and

Lr:3t .,-....J'E+' (10 Marks)
'r /t.(z/*
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"4*"...= Fig.Q.6(a)
b. Find the#Ahffil fr.q.r"nry of vibratioti'for the system shown in Fig.Q.6(b) and show that

this is a semi-defurite svstem. (10 Marks)
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7 Find tkfuwest natural freqyenruy for the syster.r*=3hown in Fig.Q.7 by stadola method.

Assrrfu#' = m = I unit. . =, h*t" .,- 
'' (20 Marks)''".1 
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8a.

b.

- 
tlw.

Defure condition mo of a machine and also explain the monitoring techniques

considered in achieving the most effective, safe and efficient operations. (10 Marks)

Explain dynamici,tesiing of machines and also explain the different methods used for

dynamic testr4gffh'structure. (10 Marks)
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Fig.Q.7


