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I. A damped oscillating system has an effective mass r?, a natuml un-damped

frequency rr0 and has a damping co-eJljcient proporlional to the velocity of

magnitudeS$. Itrtlere erisrsa drivina lorce,l.o.[9.'] sln*,tu,,
't2 - \J2'r

i. The displacemenl oflhe system is

F _( z \--;Losl(orr-- =l-no; \ 2^t2)

ii. The velocity ofthe system is

F -( ")__Jtnl n,rt ,_
n ao \ 2.,12 )

;ii. thc work done in thc first quaner i.

e'(" rl
,,,i\n - t )

2. Two objects P and Q each of mass rr are connected by three springs of spring

constants h, ,t? and *j as shown in the figure.

lf the ob.jects undergoes longitudinal vibration with xr and x, as the horizontal

displacement.

i. Show that the equation ofmotion ofP and Q are given by

ni, +(k, + k,)x, k,x,=O

nLr, +(k, + k)r, - k?rt =o

ii. Show that, if kr : k: the angular frequencies a,andarof the normal

modes are given by

lk,
\;

iii, When normal mode frequencies are equal 10 d)r and ,0, discuss the

vibrations of the system.
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