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Scventh Semester B.E. Degree Examination, July/August 2022

Mechanical Vibrations

I'ir-nc: 3 hrs. Max. Marks: 100

Note: Anstver uny FIVE full questions, choosing ONE full question from eoch rnodule.
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Module-l
i1. What is vibration? Explain the various types of vibration and its causes.

b. Add the following harmonic motions and check the soh-rtion graphically:

xr =2cos(rot+0.5);

a. Dclinc the tbllowing:
(i) Periodic motion
(iii) Resonance

X: = 5sir (rot + 1.0)

(08 N{arks)

(12 N{arks)

b. Represent the periodic motion given in Fig.Q2(b).

Module-2
a. Dctennine the natLrral fieqtrency of a spring mass

also to bc taken into a,:count.
A circular disc of 5 kg mass, 100 mm radius is held by a spring of constant 200
distance of 50 mm liom the centre and rolls on a smooth horizontal plane. Find
fi'equency of the system by energy rnethod. [Refer Fig.Q3(b)]

Fig.Q3(b)
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OR

(ii) Degrees of fieedom
(iv) Simplc hannonic motion (08 Marks)

(12 Nllarks)

systern where the mass of the spring is
(10 Marks)

N/rn at the

the natural

/ L{)

Fig.Q2(b)

(10 N{arks)



OR

a. Dcfine Logarithmic Decrement. Show that logarithmic decrement 6 =

r\ - ZolcV

k = /0, ooo Mf rvr

C': tfO N *'7*

b.
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. (0tl NIarks)

(12 )Iarks)

(10 N'larks)

b. For tlrc system shown in Fig.Qa(b), dctcnrine:
(i) Undampcd natural frcqucncy
(ii) DanTpcd natural frcqucrrcy
(iii) Loganthmic decrcnrcnt
(ir) If thc mass is initially at rest and givcn a velocity of l0 cr.r'r/scc, thcn calculatc thc

arnpiitude of vibration aftcr 5 oscillation.
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Fig.Qa@)

Module-3
Define transmissibility. Dedve an expression Ior displacenrent transrnissibility and shou tiic
plots of 'XlY' against fiequcncy ratio '{r)/trr,,'. (10 \larks)
A machine of total rnass l7 kg is mountcd on springs havc stitfue ss K - I 1,000 Nr'cnr. A
piston rvithin the machinc has a mass of 2 kg has a reciprocating motion with strokc 7.-5 cnr

and spccd 6,000 rpm. Assurning thc rnotion to bc S.l"l.M. Dctcnninc:
(i) Amplitude of machine
(ii) Transmissibility
(iii) Force transrnitted to be ground or loundation.
Take [ - 0.2.

OR
a. What is a seismic instrumcnt'/ Explain any two types of seismic transducers rn'ith ncat

sketches. (10 )larks)
b. Calculatc the first and second whirling speed in case of stccl tubc supporled in shorl bcaring

two metre centre to ccntre. Thc extemal and internal cliameterof tube are 3.5 cnr and 2.-5 cnr
respectively. Density of stcel rnay be taken as 7ti00 kg/rn3 and E fbr steel 200 GPa.lto Marks)

Module-4
a. A shaft 100 rnm diameter is supported in short bearings 3rn apart and caries 3 c'liscs

weighing 900 N, 1400N. 700N situated in 1m.2m and 2.5 m trom one o1'the bcarings
respectively. Assuming E : 200. GPa and density of siraft matcrial : 7800 kg/nrr, calcr.rlatc
the frequency of transverse vibration by Dunkerley's rncthod. (0ti l,tarks)
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Using Stodola's
system shown in

method, detemine
Fie.Q7(b).
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the fundamental mode of vibration of the spring mass

(20 N{arks)

arangement, explain experimental
(10 N{arks)

9a.

b.

112 NIarks)

0lt
Find all the natural {ieqr:encies of thc fbr-rr clegree-of-frcedom system shown in Fig.Q8 by
Holzer's method.
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Fig.Q7(b)

Module-5
What is experirncntal modal analysis? With a schcmatic
modal analysis of rnechanical systcm.
Write short notcs on the fbllorving:
(i) FFT Analyzers
(ii) Sor"rnd level r-nctcrs

OR
What is Machine Condition Monitoring? Explain briefly machine condition
te chniques.
Explain Microphones and Spectrum Analyzers with ncat sketclrcs.

***

l0 a.

b

(10 NIarks)

rnonrtoring
(10 Nlarks)
(10 Marks)

Fig.Q8
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