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Q1.           

A student carried out an experiment with a pendulum hung from a fixed support. The fixed
support was a distance h above floor level as shown.

As the student was unable to measure the length of the pendulum directly, she measured the
distance d from the bob to the floor.

The student used her data to plot a graph of T 2 against d as shown below.

Determine a value for the acceleration due to gravity g.

(5)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

g = ...........................................................

 

(Total for question = 5 marks)

 

 

Q2.           

A student is using a simple pendulum to determine a value for the acceleration of free fall g.

She measures the length l of the pendulum four times with a metre rule and records the
following values.

She calculates the mean length lm of the pendulum using the following method:

(i)  Calculate a more accurate value for lm.

(2)

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

lm = ...........................................................

(ii)  Determine the time period of the oscillations of this pendulum, using your calculated value
for lm.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Time period of oscillations = ...........................................................

 

(Total for question = 4 marks)

 

 

Q3.           

&ast;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. The loudspeaker is mounted in a wooden box. A cross-section through the
loudspeaker is shown.

A student made the following observations:

 when an alternating potential difference (p.d.) is applied to the coil, the cone oscillates
 the frequency of oscillation is the same as the frequency of the p.d.
 at particular frequencies, the box vibrates with a large amplitude.

 

Explain these observations.
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(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

 

Q4.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

A damped mass-spring system is driven into oscillation. The graph shows the amplitude of
oscillation as the driving frequency is varied.

www.quantumvisionacademy.com

Page 5 of 41



The damping is decreased.

Which row of the table describes what happens to the maximum amplitude of oscillation and the
driving frequency at which this occurs?

 

(Total for question = 1 mark)

 

 

Q5.           

A mass is hanging vertically from a spring. The mass is set into small amplitude vertical
oscillations.
The total energy of the undamped oscillating system is

   A    a maximum at an extreme position of the mass.

   B    a maximum at the mean position of the mass.

   C    a minimum at the mean position of the mass.

   D    the same at all positions of the mass.

 

(Total for question = 1 mark)
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Q6.           

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached.

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.

Two identical springs are joined in series and a bar magnet is hung from one end as shown.
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The bar magnet is displaced a small distance vertically from its equilibrium position and
released.

Calculate the frequency at which the system oscillates.

mass of magnet = 120 g
spring constant of each spring = 22 N m−1

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Frequency = ...........................................................

 

(Total for question = 4 marks)
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Q7.          A mass is bouncing on the end of a vertical spring. Its motion will be simple harmonic if
the spring

   A    can store energy.

   B    has elasticity.

   C    is hung vertically.

   D    obeys Hooke's law.

(Total for Question = 1 mark)

 

Q8.           

Fission and fusion are both nuclear processes.

Which of the following statements is correct for both processes?

   A    Neutrons are released.

   B    No harmful radiation is produced.

   C    The binding energy per nucleon increases.

   D    The total mass increases.

(Total for Question = 1 mark)

 

Q9.           

An object is hung from a vertical spring and undergoes undamped simple harmonic motion.

It is correct to say that there are no changes in the

   A    elastic potential energy of the oscillating system.

   B    gravitational potential energy of the oscillating system.

   C    kinetic energy of the oscillating system.

   D    total energy of the oscillating system.

(Total for Question = 1 mark)
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Q10.           

The damping force acting on an oscillating system is always

   A    in the opposite direction to the acceleration.

   B    in the opposite direction to the velocity.

   C    in the same direction as the acceleration.

   D    in the same direction as the velocity.

 

(Total for question = 1 mark)

 

Q11.           

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.

The loudspeaker cone undergoes simple harmonic motion.

(i)  State what is meant by simple harmonic motion.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  The graph below shows how the displacement x of the cone varies with time t.

Add another line to the graph to show how the acceleration of the cone varies over the same
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time interval.

(1)

 

 

Q12.           

The graph shows the variation of displacement with time for a particle undergoing simple
harmonic motion.

Select the graph that correctly shows the variation of velocity with time for the particle.
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(Total for question = 1 mark)

 

Q13.           

A very long pendulum set into oscillation continues to swing for several hours. During this time,
as a result of the Earth's rotation, the pendulum will appear to change its direction of swing.

The movement of this pendulum is an example of

   A    critical oscillation.

   B    forced oscillation.

   C    free oscillation.

   D    resonant oscillation.

 

(Total for question = 1 mark)
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Q14.           

Which graph correctly shows the variation of potential energy with displacement for a particle
undergoing simple harmonic motion?

   A   

   B   

   C   

   D   

 

(Total for question = 1 mark)

 

 

Q15.           

Which graph correctly shows the variation of total energy with displacement for a particle
undergoing simple harmonic motion?

   A   

   B   

   C   
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   D   

 

(Total for question = 1 mark)

 

Q16.           

New buildings in earthquake zones are often designed to be earthquake resistant. Such buildings
incorporate mechanisms to reduce the tranfer of kinetic energy from the ground to the building.

Which of the following would be the most important property of a material used in such a
mechanism?

   A     density

   B     ductility

   C     stiffness

   D     strength

(Total for question = 1 marks)

 

Q17.           

A tennis player uses a racket to hit a ball over a net. When the racket strikes the ball the racket
frame is set into oscillation.

The graph shows how the displacement x of the centre of the frame varies with time t
immediately following the strike.

Hollow spaces are built into the racket frame and small lead spheres are packed into these
spaces.

Explain how this results in the graph shown.
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(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

Q18.          

For an object undergoing simple harmonic motion select the graph that represents the variation
of kinetic energy with displacement.

   A   

   B   

   C   

   D   

(Total for Question = 1 mark)

Q19.          

For an object undergoing simple harmonic motion select the graph that represents the variation
of the total energy with displacement.
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   A   

   B   

   C   

   D   

(Total for Question = 1 mark)

 

Q20.           

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.

Some sand is sprinkled onto the cone. The sand oscillates vertically with the frequency of the
cone. Keeping the frequency constant, the current is increased. This increases the amplitude of
oscillation of the cone.

At a particular amplitude of oscillation the sand begins to lose contact with the cone.

(i)  By considering the forces acting on a grain of sand, explain why this happens.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  At a particular frequency, when the amplitude of the cone is 0.25 mm, a grain of sand loses
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contact with the cone.

Calculate this frequency.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Frequency = ...........................................................

 

 

Q21.           

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.

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

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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Q22.           

A student investigated the behaviour of a spring under tension. The spring was hung vertically
with a mass holder attached.

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.

* Identical 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.
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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.

Explain why magnet B starts to oscillate with an increasing amplitude.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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(Total for question = 6 marks)

 

 

Q23.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

A pendulum of length l with a bob of mass m oscillates with frequency f.

What is the frequency of a pendulum of length 4l with a bob of mass 2m?

 

(Total for question = 1 mark)

 

 

Q24.           

A playground swing completes 24 oscillations in 1 minute.

Which of the following is the frequency of the oscillations?

(1)

   A    0.042 Hz

   B    0.40 Hz

   C    2.5 Hz

   D    24 Hz

www.quantumvisionacademy.com

Page 20 of 41



 

(Total for question = 1 mark)

 

 

Q25.           

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.

The diagram below shows the dimensions of the pendulum.

Determine the frequency of the oscillations of the pendulum.

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Frequency = ...........................................................

 

(Total for question = 4 marks)

 

 

Q26.           

The graph shows how the acceleration varies with time for an object undergoing simple
harmonic motion.

Which of the following graphs, A, B, C or D, shows how the velocity of the object varies with
time?
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   A   

   B   

   C   

   D   

 

(Total for question = 1 mark)

 

Q27.           

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

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

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  The acceleration experienced by a baby of mass 8.2 kg is 0.49 m s−2 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.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(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.

(1)

.............................................................................................................................................

(ii)  State the name that is given to oscillations such as those that are kept going by the baby
kicking on the floor.

(1)

.............................................................................................................................................

(iii)  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.

(2)

.............................................................................................................................................

.............................................................................................................................................

Frequency = ...........................................................

(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.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(Total for Question = 12 marks)
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Q28.           

The Shanghai Maglev Train is the first commercially operated high-speed magnetic levitation
train in the world, connecting the airport and central Shanghai.

* A linear induction motor provides the force to accelerate the train forwards. A current flows in
sequence through coils of wire mounted in the track. The train is dragged along as the magnetic
field progresses along the coils of wire in the track. This is similar to moving a permanent
magnetic field away from a conductor.

A teacher demonstrates this effect by quickly removing one end of a bar magnet from a
suspended aluminum ring.

When the magnet is removed from the ring, the ring moves in the same direction as the magnet.

Explain, using the laws of electromagnetic induction, why the ring moves in the direction of the
magnet.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

www.quantumvisionacademy.com

Page 26 of 41



.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

 

Q29.           

The Shanghai Maglev Train is the first commercially operated high-speed magnetic levitation
train in the world, connecting the airport and central Shanghai.

Electromagnetic forces enable the train to levitate above a steel rail.

Explain why magnetic levitation is an advantage for a high-speed transport system.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q30.           
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A trolley is attached to the ends of two springs as shown. When displaced from its equilibrium
position, the trolley moves with simple harmonic motion.

The student displaces the trolley a greater distance from the equilibrium position, so the
amplitude of oscillation is doubled. The trolley still moves with simple harmonic motion.

Explain how the maximum kinetic energy of the trolley will change.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)

 

Mark Scheme
 

Q1.           
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Q2.           

 

 

Q3.           
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Q4.           
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Q5.          

 

Q6.           

 

 

Q7.          

 

Q8.          

 

Q9.          
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Q10.          

 

Q11.           
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Q12.           

 

Q13.           

 

 

Q14.           

 

 

Q15.           

 

 

Q16.          
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Q17.           

 

Q18.          

 

Q19.          

 

Q20.           
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Q21.           

 

 

Q22.           
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Q24.           

www.quantumvisionacademy.com

Page 36 of 41



 

 

Q25.           
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