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INSTRUCTIONS:

1. The question paper contains 5 questions each of 5 marks and total 25 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Tables/Data handbook/Graph paper etc., if applicable, will be supplied to the candidates
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Q.1(a) Define degrees of freedom (DOF) of a system. [2] 1 K2
Prove that for an un-damped free vibration, the total energy of the system remains
. o . . [31 1 K2,K3
conserved. Consider initial displacement as x, and initial velocity as x,.

Q.2(a) Ezzlgglﬁt/;t.he critical damping of a SDOF system with mass m = 10 kg and stiffness K 2] 1 K3,K4
Determine the expression of time-dependent displacement of critically damped
SDOF system with initial displacement of x, and initial velocity x, . The generic is
given as x(t) = (C, + C; t)e " where w is the natural frequency of the system. Plot
the displacement vs time graph for the same.

3] 1 K2,K3

Draw the variation of the ratio of natural time-period to damped time- period
(T/Tp) of an under-damped SDOF system with the damping ratio ¢.

The amplitude of free vibration of an under-damped SDOF system is reduced by 50%
after 12 oscillations. Determine the damping ratio .

Q.3(a) 21 1  K2,K3

Q.3(b) 3] 2 K4

The steady state displacement of under-damped SDOF system under harmonic
excitation P, Sin(w,t) is given by
Py 1 .
Q.4(a) *O =g @ =+ @rompes o mert = @) 2] 2 K3,K4
Prove that the resonance frequency for displacement of the system is w, =
w, (1 —27?)%5, where w,, and ¢ are the natural frequency and damping coefficient
of the system respectively. r = w,/w,

Determine the value of dynamic magnification factor R, for the above system at
resonance.

Q.4(b) [31 2 K4

Draw the variation of dynamic magnification factor (R; = |? |) with the frequency
St
Q5@)  ratio (r = w,/wy,) for an under-damped SDOF system subjected to harmonic (2]
excitation.
Describe the half-power band width method for the determination of the damping

coefficient of an under-damped SDOF system. [3]

Q.5(b) 2 K2,K3



