50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

S
USN 15AESS3
Fifth Semester B.E. Degree Examination, July/August 2021
Theory of Vibrations
Time: 3 hrs. Max. Marks:80
Note: Answer any FIVE full questions.
1 a. Explain the phenomenon of beats. A : (06 Marks)
b. Represent the periodic motion gwen by the following Fig. Ql(b) by harmonic series.
o.is 0 029 oT __
; . & \S«)
Fig.Q1(b) (10 Marks)
2 a. Derive an expression for workdone by a harmonic force. (06 Marks)
b. Add the following harmonic motion analytically and check the solution graphically.
X1 =4 cos(owt + 10°); X, = 6sin((®t+ 60°). (10 Marks)
3 a. Determine the natural frequency of the simple pendulum by neglecting-the mass of the rod
by Newton method. (06 Marks)
b. Determine the natural frequency of the system shown in Fig. Q3(b) neglecting the mass of
the rod by : 1) Newton method ii) Energy rnethod
Ll / Lkl
X
/
Fig. Q3(b) (10 Marks)
4 a. Explain logarithmic decrement and denve an expression for logarithmic decrement.
(06 Marks)
b. A pendulum is pwoted at point 0 asin ﬁg Q4(b). If the mass of the rod is negligible and for

small oscillation find : 1) critical damping co-efficient ii) damped natural frequency.

Fig.Q4(b) (10 Marks)
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A machine of mass one tone is acted upon by an external force of 2450N at a frequency of
1500rpm. To reduce the effects of vibration isolator of rubber having a static deflection of
2mm under the machine load and an estimated damping factor at 0.2 are used. Determine :
i) Force transmitted to the foundation
i) Amplitude of vibration of the machine. (08 Marks)
A machine of mass 100kg operating at 600rpm has a rotating unbalance of 100kg-mm. The
machine is mounted on spring having stiffness 85 kN/m and negligible damping. The system
is constrained to move vertically. ;
i) Determine the steady state amplitude
ii) If the damping is introduced to. reduce the amplitude by 50%, what should be the

damping co-efficient? Also find damping factor. (08 Marks)

Discuss the principle of opcration of vibrometer and an accelerometer. (08 Marks)

A rotor of mass 10kg mounted on a 20mm diameter horizontal shaft supported at the ends by
two bearings. Rotor is mounted in the middle of span of 500mm. The center of gravity of
rotor is 0.03mm away from the geometric center. If the system rotates at 2500rpm,

neglecting mass of the shaft and damping, find :

i) Whirling or cntlgal speed ii) Amplitude and steady state vibration. (08 Marks)
Explain briefly the dynamic vibration absorber with diagram and equation. (08 Marks)
Derive expression for amplitude of vibrations of the two mass as shown in Fig.Q7(b).

Fig.Q7(b) ‘ (08 Marks)
Derive one dimensional wave equatidn for lateral vibration.of string. (08 Marks)
Derive an expression for the free longitudinal vibration of a uniform bar of length L, one end
of which‘*is fixed and the other end free. (08 Marks)

Find the natural frequency by Holzon method for the four mass system shown in Fig.Q9, if
k IN/m and m = lkg.

(]
Fig.Q9 (16 Marks)

Find the lowest natural frequency of the system shown in Fig.Q10 by Stodola’s method.

Fig.Q10 (16 Marks)



