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Exemplar material



Question 1 sample A

5§ The following extract comes from a section on forces, on a website written for children.

M T R M’t

ing
it up into the sky is paired with gravity,
which pulls the plane back towards the
centre of the Earth.

If both forces in the pair
are the plane will
rest in the m_E“g“

Criticise this extract.
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Question 1 Sample B

*5 The following extract comes from a section on forces, on a website written for children.

Forces act in pairs.
The lift force on a plane pushing
it up into the sky is paired with gravity,
which pulls the plane back towards the
centre of the Earth,

If both forces in the pair
are equal, the plane will stay
at rest in the same place,

Criticise this extract.
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*5 The following extract comes from a section on forces, on a website written for children.

Forces act in pairs.
The lift force ona pushing
it up into the sky is paired with gravity,
which pulls the plane back towards the
centre of the Earth.

If both forces in the pair
are equal, the plane will stay
at rest in the same place.

Criticise this extract.
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children.

are equal, the plane will stay

If both forces in the pair
at rest in the

forces, on a website written for

a plane pushing

Forces act in pairs.

The lift force on

centre of the Earth.

it up into the sky is paired with gravity,

which pulls the plane back towards the

*5 The following extract comes from a section on
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*(d) 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.

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. ( I:Q o
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*(d) 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.

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.
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*(d) 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.

spring
magnet A

magnet B

coil 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,

Explain why magnet B starts to oscillate with an increasing amplitude. ,: A’E
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Question 2 Sample D

-@Idmﬁca]bumgnmmmmdﬂdfrmidmﬁw ings, with the North pole of each magnet
inNsIde a coil of wire as shown. The two coils are together with conducting leads,

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 ic motion. As this motion continues,

magnet B starts to oscillate. Thcanﬂﬂ&ofucilhﬁmofmwﬂinmuusomﬁm.
Explain why magnet B starts to oscillate with an increasing amplitude. ‘ (JE
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Question 3 Sample A

*(¢) Explain the variation of resistance with potential difference for the filament bulb in
terms of %arliale behaviour.
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Question 3 Sample B

*(¢) Explain the variation of resistance with potential difference for the filament bulb in
terms of particle behaviour.
(6)
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Question 3 Sample C
*(c) Explain the variation of resistance with potential difference for the filament bulb in

terms of particle behaviour.
(6)
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Question 3 Sample D
*(¢) :E‘::r;:::i:fth:r;a:l'iagog nf resistance with potential diﬂ‘are_nca for the filament bulb in
“ (6)
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Question 4 Sample A

*(a) Explain how the cyclotron produces the high-energy proton beam.
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Question 4 Sample B

*(a) Explain how the cyclotron produces the high-energy proton beam.
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Question 5 Sample A

I A motorist received a speeding penalty notice, from the police, for a short journey along
120m of road.

(a) The car's specification states that the minimum time for the car to accelerate from

0 e B0 miles per hour |a 9.9 seooinds,

Show that the maximum value for the average acceleration of the car over 9.55 is
about 3ms~, ‘?J’zﬂ
1 mile = 1600m ‘
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(b} The police recorded a maximum speed for the car of 20ms™.

The motorist knows that the speed at the start and at the end of the 120m journey was z

Assume that the car had:
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® constant negative acceleration of the same magnitude for the final 80 m of the journ
Determine whether the motorist should challenge the penalty notice.
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Question 5 sample B
(a) I'he car's specitication states that the minimum time tor the car to accelerate from
0 to 60 miles per hour is 9.5 seconds. -

Show that the maximum value for the average acceleration of the car over 9.5s is

about 3 ms™.
1 mile = 1600m
(2)
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(h) The palice recorded a maximum speed for the ear of 20 me'.
The motorist knows that the speed at the start and at the end of the 120m journey was zer

Assume that the car had:

® constant positive acceleration, equal to the value in part (a), for the first 60 m of

the journey
® constant negative acceleration of the same magnitude for the final 60m of the journey

Determine whether the motorist should challenge the penalty notice.




Question 6 Sample A

In one mass spectrometer the plates are 2.5cm apart and a p.d. of 135 V is applied.
A magnetic field is also applied to produce a force on the ions in the opposite
direction to the force from the eléctric field. For one particular speed the ions travel
in a straight line and emerge from the selector.

(i) Add to the diagram to indicate the directions of the electric field and the magnetic fi il
{I Cl

(i) The magnetic flux density applied to the velocity selector is 24.5 mT.

Deduce whether this magnetic flux density is suitable to produce a beam of
chlorine-35 ions of speed 2.2 x 10° m 57",
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Question 6 Sample B
w fnﬂﬁ
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In one mass spectrometer the plates are 2.5 cm apart and a p.d. of 135 V is applied.

A magnetic field is also applied to produce a force on the ions in the opposite
direction to the force from the electric field. For one particular speed the ions travel
in a straight line and emerge from the selector.

(1) Add to the diagram to indicate the directions of the electric field and the m.lgl:l.eti«:‘:i‘zi;llgE

(i) The magnetic flux density applied to the velocity selector is 24.5 mT.
Deduce whether this magnetic flux density is suitable to produce a beam of
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Question 6 Sample C

In one mass spectrometer the plates are 2.5cm apart and a p.d. of 135 V is applied.

A magnetic field is also applied to produce a force on the ions in the opposite
direction to the force from the electric field. For one particular speed the ions travel
in a straight line and emerge from the selector.

(i) Add to the diagram to indicate the directions of the electric field and the magnetic fi
(2
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(i) The magnetic flux density applied to the velocity selector is 24.5 mT.
Deduce whether this magnetic flux density is suitable to produce a beam of
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Question 6 Sample D
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In one mass spectrometer the plates are 2.5cm apart and a p.d. of 135 V is applied.

A magnetic field is also applied to produce a force on the ions in the opposite
direction to the force from the electric field. For one particular speed the ions travel
in a straight line and emerge from the selector.

(i) Add to the diagram to indicate the directions of the electric field and the magnetic field.
(ii) The magnetic flux density applied to the velocity selector is 24.5 mT.

Deduce whether this magnetic flux density is suitable to produce a beam of
chlorine-35 ions of speed 2.2 x 10° ms™.
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Question 7 Sample A

(ii) Show that the activity of this sample is about 5 Bq.
half-life of potassium-40 = 1.25 x 10” years
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(iii) With no sample in front of the Geiger-Miiller tube, a count rate of 15 counts per
minute is recorded. When the potassium chloride test sample is placed next to the
Geiger-Miiller tube 176 counts are recorded in a period of 10 minutes.

A detector is considered efficient if it detects at least 7.5% of beta emissions from
the source.

Determine whether this Geiger-Miiller tube can be considered efficient.
(3)
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Question 7 Sample B

(i1) Show that the activity of this sample is about 5 Bq.
half-life of potassium-40 = 1.25 x 10° years

A= AN

(3)
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(iii) With no sample in front of the Geiger-Miiller tube, a count rate of 15 counts per

minute is recorded. When the potassium chloride test sample is placed next to the
Geiger-Milller tube 176 counts are recorded in a period of 10 minutes.

A detector is considered efficient if it detects at least 7.5% of beta emissions from
the source.

Determine whether this Geiger-Miiller tube can be considered efficient.
(3)
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Question 7 Sample C

(i) Show that the activity of this sample is about 5 Bq.
half-life of potassium-40 = 1.25 x 10” years
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(iii) With no sample in front of the Geiger-Milller tube, a count rate of 15 counts per
minute is recorded. When the potassium chloride test sample is placed next to the
Geiger-Miiller tube 176 counts are recorded in a period of 10 minutes,

A detector is considered efficient if it detects at least 7.5% of beta emissions from
the source. .

Determine whether this Geiger-Miiller tube can be considered efficient.




