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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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e Mechanical Vibrations S g\
3 hrs.\(%\ ( a’& “Marks:100
— {-:N ote: 1. Answer any FIVE full questions, selectin
\Z s at least TWO questions from each part. ) \> )
% 2. Draw neat sketches wherever requtrey./\
<. /\) \ .
PART—-A e
What is Vlbratlolﬁ\lrf;iumerate the causes and effects of v1brathn\§ (05 Marks)
With a neat sketch; ex the pheonomenon of beats. (\w \\/ (05 Marks)
Represent the period X9 1on shown in Fig. Q1 (c) by a hm ic series. (10 Marks)
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[ Fig. Q1 (c)
Determine the natural frequency of a sprmg/mass system in which the mass of the spring is
not negligible. bk O (10 Marks)
Determine the natural frequency 11(€P$ @f/ci(st{mg in tension with a mass as shown in
Fig. Q2 (b). o \>> b(f\/ O ﬁ’_’f‘w (10 Marks)
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Define logarithmic dec {x@}’t/ Show that logarithmic dqqtejﬁent d is given by for

an underdamped syste Xye <A (08 Marks)

A spring mass da{n g)system has a mass of 10 kg, spring stxﬁgeé,s\ﬂZSO N/m and damping
coefficient of gﬁl{c /m. Determine the natural frequency, crl&caf dampmg coefficient,
damping factof; ed natural frequency, period of vibration, logarithmic decrement, ratio
of two success&amplltudes and number of cycles after which the o%t{nal amplitude is
below IS‘V \’/ < ‘,\\ (12 Marks)

Define fra issibility. Show that damping in vibration isolation isl@ I, when the
‘\ Y-

freque/ yﬁflo is greater than J7 only. Q / \(05 Marks)
A 40-kg fan has a rotating unbalance of magnitude 0.1 kg-m. The fan is modn the free
end: Q\f)é Cantilever beam of length 1.2 m. Find the steady state amplitude of the= mwhen it
t{ée\\atés at 1000 rpm. The beam is spec1ally treated to add viscous damping of € ‘13T 617

akeE 200 GPaand 1=1.3x10"m (07 Mirks)
k/ﬂywheel of mass Moment of Iner’ua 0.1 kg-m’ is suspended from a thin wire of stiffness
1.2 N-m/rad. A periodic torque having maximum value of 0.6 N-m at 4 rad/s is impressed
upon the flywheel. A damping couple of 0.8 N-m at an angular velocity of 2 rad/s is applied
by a viscous dashpot. Determine (i) Maximum angular displacement. (ii) Maximum couple

applied to the dashpot. (08 Marks)
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@Y v/s frequency ratio and phase angle v/s frequency ratio graph anc(’eﬁmﬁerate the
features from it. i\d (06 Marks)
b. With t sketch, explain Fulltron Tachometer. et (05 Marks)
c. Ave haft of diameter 20 mm rotates in long bearings and a dﬁé@f mass 18 kg is
attacheﬁ;zz/:zfﬁe shaft at midspan. The span of the shaft is 0.8 m wit%1 centricity of the
disc fro aft axis of 0.5 mm. Neglecting the mass of the sha d considering the
shaft fixed- find the critical speed. Also determine the ra&%f speed for which the
stress in the s ﬁ/’ to bending exceeds 150 MPa. Take E = 21%} (09 Marks)
< F\
a. Determine the na'ttn\fél'/frequency of oscillation of the doubl %xlum. (12 Marks)
b. What are vibration g orbers? Show that the spring forc% sorber system is equal and
opposite to excitin en the main system is stati 08 Mark
pp g AN y W ( arks)
a. Find the fundamental fr&q_ﬁ?ﬁg of the system showgﬁr\f ig. Q7 (a) using Stodola method
(3 trails). NS NN (08 Marks)
A J
Tk :
OB/ Fig. Q7 (a)" ==
ig. a
b. Find the natural ﬁequen)ch the 3 DOF systerrgi%5 Holzer’s method shown in
Fig. Q7 (b). Neglect frlct( // &% (12 Marks)
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a. What is ex erit%ntal modal analysis? Explain the two basic 1& /a:{d the necessary
equ1pmem§§2I \fl‘fe measurement of vibration. (// (10 Marks)
b. With ne? __________ Iy’ graphs, explain the different maintenance techniques. @Q (10 Marks)
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