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Instruction: Ans.wer all questions. Show all steps of calculations and derivations. 
Make suitable assumptions wherever necessary and state them. 

Q.1 (a) Derive the equation of calculating damping using logarithmic decrement method. 
Explain the experimental procedure for measuring damping. 
(b) Calculate free response of single degree of freedom system with initial displacement 
considering coulomb friction damping for one complete cycle of oscillation. 

3+1+6 
Q.2 (a) A machine part of mass 1.95 kg vibrates in a viscous medium. Determine the 

damping coefficient when a harmonic excitation force of 24.46 N results in a resonant 
amplitude of 1.27 ern with a period of 0.20 s. 
(b) A tail rotor of a helicopter is supported on a tail section having stiffness, K=1x105 

N/rn in the vertical direction and an effective mass of 20 kg. Calculate the deflection of 
the tail section when the tail rotor rotates at 1500 rpm with an eccentric mass of 0.5 kg 
attached to a blade of arm length 15 ern. 

5+5 
Q.3 Define hyteresis loop. Calculate energy dissipated by a viscous damper, a spring 

element and an inertial element which is experiencing sinusoidal oscillation. Define 
structural damping. Derive relation between structural damping and viscous damping. 

1+4+2+3 
Q.4 Derive mathematical expression of Duhamal's integral for SDOF without and with 

damping? Assume that a rectangular pulse acts on an undamped single degree of 
freedom system for a period of 1 sec. Determine the response of the system for 
O<t<lsec and t> 1 sec. What are the dynamic load factors? 

4+5+1 ., 

Q.5 (a) Frequency response curve of SDOF system with damping is havirrg a resonance 
peak. Calculate the approximate value of the frequency ratio and maximum value of the 
peak at resonance. · 
(b) Explain the concept of half-power point to calculate damping associated to a 
vibration mode from the experimental data. 

3+3+4 
OR 

(a) Explain the concept of seismometer and accelerometer mathematically. What are 
the frequency ranges for the above two instruments with respect to its own natural 
frequency. 
(b) Derive mathematical expression for Newmark's time integration scheme. Explain 
the step-by-step algorithm for the above numerical time integration scheme. 

2+2+1+5 




