Practice Question Set For A-Level @ mf ,f,Lf.ﬁf.n'Qgi

Su bj ect : PhySiCS Exam Preparation and Free Resources
Paper-2 Topic : 13_Oscillations

Name of the Student:
Max. Marks : 25 Marks Time : 25 Minutes

Q1.

A simple loudspeaker consists of a cone, a coil of wire and a magnet. The cone and coil are attached to each
other and are free to move. An alternating current in the coil causes the cone to oscillate.

cone ——_

coll ———

magnet ~——__

* Explain why an alternating current in the coil causes the cone to oscillate with the frequency of the alternating
current.

Q2.

A student investigated the behaviour of a spring under tension. The spring was hung vertically with a mass
holder attached.
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The position of the bottom of the mass holder was recorded. The spring was stretched by adding masses to the
mass holder and the new positions were recorded. The extension of the spring each time was calculated.

The student produced the following table.

Mass added / g Extension / cm | Stretching force / N
50 | 19 | 0.49
70 | 3 | 0.69
90 | 35 | 0.9
110 4.5 | 1.08
130 | 53 | 1.28

150 58 1.47

* ldentical bar magnets are suspended from identical springs, with the North pole of each magnet inside a coil of
wire as shown. The two coils are connected together with conducting leads.

Springs
N
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B conducting (S| _—T]
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,||
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coil — — —t+—coil

Magnet A is displaced so that it oscillates vertically. The North pole of magnet A moves into and out of the coil of
wire with simple harmonic motion. As this motion continues, magnet B starts to oscillate. The amplitude of
oscillation of magnet B increases over time.
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Explain why magnet B starts to oscillate with an increasing amplitude.

(Total for question = 6 marks)

Q3.

A simple pendulum consisting of a thread and a bob is set up next to a horizontal rod.

The bob is displaced to the left and released. When the bob reaches the equilibrium position the thread strikes
the horizontal rod. For half of the cycle, only the lower part of the pendulum moves.

The diagram shows the swing of the pendulum.
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The diagram below shows the dimensions of the pendulum.
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Determine the frequency of the oscillations of the pendulum.
FrequeNnCY = ...

(Total for question = 4 marks)
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Q4.

A baby-bouncer is a light harness, into which a baby can be placed, suspended by a vertical spring.

LLLLLL L

The height of the baby-bouncer is adjusted so that the baby's feet are a few centimetres above the floor when the
baby is in equilibrium in the harness. If the baby is then displaced downwards and released, the system
oscillates vertically with simple harmonic motion.

It is stated in a textbook that "a mass-spring system that obeys Hooke's law will lead to simple harmonic motion
when the mass is displaced.”

*(@) Explain why a system consisting of a mass and a spring that obeys Hooke's law may be set into simple
harmonic motion.

(b) The acceleration experienced by a baby of mass 8.2 kg is 0.49 m s™ when the displacement from the
equilibrium position is 3.0 cm.

Show that the period of vertical oscillations for this baby is about 1.6 s.

Downloaded from www.merit-minds.com



(c) The amplitude of the oscillations quickly decreases, so the baby has to keep kicking on the floor to maintain
them.

(i) State the name given to oscillations that die away quickly.

(i) If the baby kicks on the floor at a certain frequency, the amplitude of the bounces can be made to increase
to a maximum.

Name this effect and calculate the frequency at which it occurs.

FreqUENCY = oo

(d) The baby is replaced by a baby of less mass. This baby also kicks to produce maximum amplitude of
oscillation. Without further calculation, explain how the frequency at which the baby must kick compares to that
for the larger mass baby.

(Total for Question = 12 marks)
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