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Answer ALL Questions

Equationofmotionofadrivenharmonicoscillatorisgivenby
dzx 

'r'

.* dt, * o#* kx -FsPosort'

where the symbols referring to their usual meanings' 'i

(a) Show that at steady state the displacement is given by

x - A(a) cos(cot - Q)'

in terms of the amplitude of oscillation \
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A(co) =

the pliase angle
rZva\

0 = tan-t (.qt:'J

(b)ShowthattheresonanceoccursatthefrequencyoftheappliedforceFgat
r-r---irr=t#

(c) Sketch the variation of ,4(or) and $ as a function of angulal frequency ol for differen

values of Y.



L, Two bobs P and Q, each of mass m are corurected by three springs of length l, as shown in

figure. The bobs P and Q undergo a transverse vibration with vertical displacements yt and

respectively"

(a) Assuming that the tension on the .springs areT, show that the equation of motion of

Q are given by

dzv, 2T T

^ dtr+7h--1!z=0 
't:O

d.zv. 2T T '

*iF+ ,!z- th=0.

State clearly the assumptions that you made in the derivations.

l
(b) Show that the angular frequencies of the normal modes of P and Q are $ven by

,t'

and

Hence, discuss the vibrations of the system when the norrnal mode fiecluencies are

to or and rrr2.
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