Oscillations - 2023 Nov A2 Physics 9702

1. Nov/2023/Paper_9702/41/No.4

A heavy metal sphere of mass 0.81kg is suspended from a string. The sphere is undergoing small
oscillations from side to side, as shown in Fig. 4.1,
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(if) the total energy of the oscillations.
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(c) The suspended sphere Is now lowered Into water. The sphere is given a sideways
displacement of +0.036 m from its equilibrium position and is then released at time ¢ = 0,
The water causes the motion of the sphere to be critically damped.

On Fig. 4.2, sketch the variation of the displacement x of the spher@n its equilibrium

position with { from{=01to ! =86.0s. q
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2. June/2023/Paper_9702/42/No.4
A small steel sphere is ascillating vertically on the end of a spring, as shown in Fig 4.1.

Fig. 4.1
The velocity v of the sphere varies with displacement x from its equilibriu Qammrding fo
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where vis in ems™ and xis in cm.

(@) (i) Calculate the frequency of the oscillations. &v Iy quavo d.
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(iii) Calculate the maximum acceleralion a, of the sphere.
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(b) On Fig. 4.2, sketch the variation with x of the acceleration a of the sphere.
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(c) Describe, without calculation, the interchange the potential energy and the kinetic
energy of the oscillations.

[Total: 11]




3. March/2023/Paper_9702/42/No.3
An object is suspended from a vertical spring as shown in Fig. 3.1.
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Fig. 3.1

The object is displaced vertically and then released so that

ity0r s, undergoing simple
harmonic motion.
s,
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Fig. 3.2 shows the variation with displacement x of the energy E ufl h
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The kinelic energy, the potential ensrgy and the total energy of the oscillations are sach
reprasentad by one of the lines P, Q and R.

(a) State the energy thal is represented by each of the lines P, Q and R.
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(b) The cbject has a mass of 130 © 13 ok
Determine the period of the oscillations. ! ,‘1 -
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(8) (i) Statatha cause of dampindg.
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(i) A light card is attached to th . The object is displaced with the same initial
amplitude and then releasagd! g each complete oscillation the total anergy of the
system decreases by 8 0% al enerqy at the atart of that nacillation
Determine the d total energy, in mJ, of the system by the end of the first 6
camplele oscill

AF

V) = (= - 3
-~ J2 ?0
A e-FL

rf:w & Ol afeonn C)

W"'ﬁ_‘) olecmage = (;-cf - (6-1-}: S -9
= 2. (w3
energy lost = 2’5 mJ [2]
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