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MMPD-104
M.E./M.Tech., I Semester Examination, June 2020

Theory of Vibration
Time : Three Hours

Maximum Marks : 70
Note : i) Attempt any five questions.

ii) All questions carry equal marks.
iii)Assume suitable data, if necessary.

1. a) What is Transmissibility? Draw transmissibility curves for various amount of damping. 7
b) Determine the power required to vibrate a spring mass damper system with an amplitude of

15mm and at a frequency of 100Hz. System has damping factor of 0.05 and adamped natural
frequency of 22Hz. Mass of system is 0.5Kg. 7

2. a) What is meant by Principal mode of vibration and rigid mode of vibration? 4
b) A double pendulum having length l is shown in figure 1. Determine natural frequency of double

pendulum when   K = 50N/m, m1 = 3kg, m2= 5kg, l = 200mm and a = 100mm. 10

3. a) State and prove Maxwell’s Reciprocal theorem. 4
b) Define flexibility influence coefficients. For a three degree of freedom system obtain the

Eigen value and Eigen vectors when parameters are as follows: 10
K1 = 3K, K2 = 2K, K3 = K
M1 = 8M, M2 = 6M, M3 = 4M

4. a) Derive the frequency equation of torsional vibrations for a free-free shaft of length l. 7
b) A shaft of negligible weight 6cm diameter and 5 meters long is simply supported at the ends

and carries four weights 50kg each at equal distance over the length of the shaft. Find the
frequency of vibration by Dunkerley’s method. Take E = 2 × 106 kg/cm2. 7

5. a) Use a one element finite element model to approximate the lowest natural frequency and
mode shape for a uniform fixed free beam. 7

b) Derive the element stiffness matrix for the bar element. 7
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6. a) Use a straight forward perturbation expansion to develop a two term approximation to the
solution of Duffing’s equation with F = 0. 7

b) Determine the type and stability of all equilibrium points of the pendulum equation. 7

7. a) How are the mean square value, autocorrelation function and power spectral density function
of stationary random process related? Discuss. 7

b) Calculate the temporal mean value and autocorrelation function for the function given in
Figure - 2 and plot the autocorrelation function. 7

8. Write short notes on: 14
i) Fourier Transform
ii) Jump Phenomenon
iii) Self excited vibrations
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