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Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Mechanical Vibration

o Time: 3 hrs. Max. Marks:l??/

Ty Note: Answer FIVE full questions, selecting (O

: Jjﬁ ; at least TWO questions from each part. Q') ;
i PART —A (b
1 a. ¢Bxplain the beats phenomenon and obtain an expression for slope of beat. Cb (10 Marks)
b. alytical methed to split up the harmonic motion x = 10 sin(wi\gt 30°) into two
han%otions one having a phase angle of zero and the other of erify the result by
graphi ethod. (10 Marks)
v

2 a A mass ‘m’%d in x-x direction is connected by a sprin{lOnﬂguration as shown in
Fig.Q2(a). WriteAlown the expression for equivalent sprin%ifﬁless. (10 Marks)
N

50, will be treated as malpractice.

Y

Fig.Q2(a) X Y

b. The mass ‘m’ is hanging fr cord attached @ circular homogeneous disc of mass ‘M’
and radius ‘R’ as sho @ Fig.Q2(b). The dist restrained from rotating by a spring
attached at radius r the centre. If the mass is’dis@ced downward from rest position,
determine the freq of oscillation. (10 Marks)

Fig.Q2(b)

| to evaluator and /or equations written €g, 4248

7
3 a A vibrating s tg consists of a mass of 2 kg and a spring &%i?‘ness 3 kN/m is viscously
damped s at the ratio of any two consecutive amplitudes i’1-§0 and 0.98. Determine
(i) the ral frequency (i) the logarithmic decrement (i) mping factor and
(iv) mping co-efficient. (10 Marks)
b, S&(wy'the differential equation of motion for the system shown in Fig.(g(ﬁ). Determine the
&ression for critical damping co-efficient. Also determine the value of Sftical damping
3 henm = 1.5 kg, k = 4900 N/m, a = 0.06 mand /=0.14m. 0 Marks)
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Fig.Q3(b)
4 a. Define force transmissibility and obtain an expression for the same in terms of frequency
ratio and damping factor. (08 Marks)

1of2



N

"*(31

sty b Ty
}4

&

s

06MEG62

b. A counter rotating eccentric mass exciter shown in Fig.Q4(b) is used to determine the
vibrational characteristics of a structure of mass 180 kg. At a speed of 1000 rpm, a
stroboscope shows the eccentric masses to be at the top at the instant the structure is moving
upwards through its static equilibrium position and the corresponding amplitude is 20 mm. If
the unbalance of each wheel of the exciter is 0.1 kg-m, determine (i) the natural frequency of
the structure (ii) the damping factor of the structure (iil) the amplitude at 1200 rpm and [y)

the angular position of the eccentrics at the instant the structure is moving upward t
| its equilibrium position. ( s)
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£ PART - B \Q/

5 a A device usegs)t( easure torsional acceleration consist a ring having a moment of
inertia of 0.05 kg-%onnected to a shaft by a spiral sp aving a stiffness of 1 N-m/rad
and a viscous dampergfiaying a constant of 0.15 N-pgRy/rad. When the shaft vibrates with a
frequency of 0.25¢/s, thé tive amplitude between the ring and the shaft is found to be 2°.

What is the maximum acc%n of shaft? (%/x (10 Marks)

b. A rotor of mass 20 kg is m d?l in the e of 20 mm diameter shaft. The shaft is
horizontal and supported betweefi t begri s placed at 1000 mm from each other. The

rotor is having an eccentricity of 0! . If the system rotates at 3000 rpm, determine the
amplitude of steady state vibray Cmp the dynamic force on the bearing. Take

E =2x10"" N/m*. Q’, . (10 Marks)
6 The following information is giv. aYor the automogb shown in Fig.Q6. Determine the normal

modes of vibration and locate t{k€atode for each mode ")
NP et T
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& Fig.Q6

m=] @tg , ki=30kN/m,k; =36 kN/m, /,=134m, =170 m! ius of gyration
abou(:& . r=122m. 5? (20 Marks)

7 {j’%etermine the normal functions for free longitudinal vibration of a bar o h / and
\?Sb uniform cross-section. One end of the bar is fixed and other is free. 10-Marks)
<™ b.  Determine the fundamental frequency of vibration for the system shown in Fig.Q?(‘l;l: %ﬁng
N Dunkerley’s method. (10 Mayi§)
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8 Determine the fundamental frequency of the branched system shown in Fig.Q8, using

(1) Matrix iteration method (ii) Stodola method. (20 Marks)
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