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Answer ALL Questions

of motion of a driven harmonic oscillator is given by

dz +bd + k F/ t,
mo—s 7 x = Focosm

1. Equation
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where the symbols referring to their usual meanings.
(a) Show that at steady state the displacement is given by

x = A(®) cos(ot — 9), ',

in terms of the amplitude of oscillation . !
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the phase angle
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= tan™ <—————>
¢ x o2 — 02

onance occurs at the frequency of the applied force Fj at
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(b) Show that the res

f=

(c) Sketch the variation of A(®) and ¢ as a function of angular frequency o for differen

values of y.
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2. Two bobs P and Q, each of mass m are connected by three springs of length [, as shown in

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

respectively.
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(a) Assuming that the tension on the springs are T', show that the equation of motion of P

Q are given by

d?y, 2T T

mdtz +TY1—7}’2:0 ‘afld -
d%y, 2T 5 " )
m dt2 +T3’2"T3’1:0- .

State clearly the assumptions that you made in the derivations.
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(b) Show that the angular frequencies of the normal modes of P and Q are given by
o

T 3T
0 = [ and ©, = —

Hence, discuss the vibrations of the system when the normal mode frequencies are eq

to o, and ®,.



