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r .1a. Determine the natural f."qu"n"y of a simple spring mass system by:*
(i) Newton's method e = (ii) Energyme*tffi'r:f (iii) Rayle-ig1.:s method (l0Marks)

b. Determine the nqtriral frequency of the simplErpendulum:
(i) If the maps.of$e rod is negligibl€.- ='

a. the mgpLnf a spring-mass-d{'fupot is given ar#*frtlial velocity (from the equilibrium
positi f AWn where ffi i$6the undamped ryttrnil frequency of the system. Find the

equatffin'of motion for the :i,f3tefrr when (i) € 
=*.1 

.d (ii) E = 0.3. (10 Marks)
b. Determine:

(i) Critical damping coefficient (ii) Damping factor

fuffi{iii) Natural freqr;ffif the damped vib.ration (iv) Logarithmic decrement
""(") Ratio of twciffisecutive amplitudes of a vibrating system which consists of a mass of

25 kg, a spring of itiffiress l5 kN/m and a damper. The damping provided is only 15% of the
critical valuq. (10 Marks)

4 a. Define transmissibilrty. Jk*ve the expression for force transmissibility, with the

characteristic plots of T-RJsffiffius frequency ratio for different damping factor. (10 Marks)

b. A machine of total masS.2'"00 kg is supported on springs of total stiffiress 16000 N/cm has an

unbalanced rotating element which results in a disturbing force of 800 N at a speed of
3000 rpm. Assuqli#E,..( = 0.2. Determine:
(i) Amplituffioflrnotion due to unbalance
(ii) Transmis3ib{lity
(iii) Trapsm{tted force
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g a. What is machine cond$ion monitoring? Explain machine condition

,* t''e'

b. Explain in detEllryberimental modal analysis'

(12 Marks)

monitorin g technique s.

(10 Marks)
(10 Marks)
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