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Questions






Describe how optical fibres are used to transmit digital light signals. Explain the advantages of sending information using digital signals transmitted by optical fibres.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)



Mark Scheme:
Describe how optical fibres are used to transmit digital light signals. Explain the advantages of sending information using digital signals transmitted by optical fibres.
0 marks:	No relevant information on the advantages of digital signals or optical fibres
1-2 marks:	A brief description of how optical fibres transmit signals and of the advantages of digital signals or optical fibres.
3-4 marks:	there is some description of how optical fibres transmit signals and of the advantages of digital signals and optical fibres. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is clear and detailed description of how optical fibres transmit signals and of the advantages of both digital signals and optical fibres. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Optical fibres work by bouncing waves off the sides of a very narrow core which is protected by outer layers.
The light signal enters the fibre so that it hits the boundary between the core and outer cladding at an angle greater than the critical angle for the material.
This causes total internal reflection of the light ray within the core.
The light signal enters at one end and is reflected again and again until it emerges at the other end.
Optical fibres can transmit data over long distances.
Transmitting data through optical fibres is very fast.
Digital signals don’t suffer from interference.
Multiplexing – you can transmit several signals at once in the same optical fibre.
Noise can be easily removed from digital signals.



CGP
Describe the laser light and explain how a laser is used in a CD player.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)



Mark Scheme:
Describe the laser light and explain how a laser is used in a CD player.
0 marks:	No relevant information on lasers or their use in CD players.
1-2 marks:	There is a brief description of what a laser is.
3-4 marks:	There is some description of what a laser is and how they are used in CD players. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is a clear and detailed description of lasers and the way in which they are used in CD players. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Lasers are narrow beams of visible light.
Laser light is monochromatic – all the waves in a laser beam are at the same frequency (and wavelength).
Light waves in a laser are all in phase with each other. This produces an intense beam.
The light waves in a laser are coherent.
Lasers have low divergence – the beam is narrow, and it stays narrow, even at a long distance from the light source (it doesn’t diverge).
The surface of a CD has a pattern of billions of shallow pits cut into it. The areas between the pits are called lands.
A laser shone onto the CD is reflected from the shiny bottom surface as it spins around in the CD player.
The beam is reflected from a land and a pit differently – and this difference can be picked up by a light sensor.
These differences in the reflected signals can then be changed into an electrical signal.
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B1C1P1 Specimen - F

Energy losses in the home can be reduced by energy saving measures. 
One measure is to put foam covered with shiny foil as insulation in the cavity. 
[image: ]

Describe how energy is lost through the wall from the inside to the outside and how the insulation reduces the different types of energy loss. 
The quality of written communication will be assessed in your answer to this question. 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
....................................................................................................................................................... [6] 
[Total: 6] 


Mark Scheme:
	Level 3 
A detailed description of the three processes by which energy is transferred from inside to outside and how energy losses are reduced using cavity wall insulation. Applies knowledge of how inclusion of shiny foil reduces energy loss in the context of a cavity wall. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks)
Level 2 
Limited description of some processes by which energy is transferred, order from inside to outside may be confused, some reductions by cavity walls described but not linked to different forms of transfer. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks)
Level 1 
An incomplete description, naming some processes by which energy is transferred. Answer may be simplistic. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks)
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit. 
(0 marks)
	6
	relevant points include: 
cavity wall insulation slows down the process of heat transfer 
cavity wall insulation retains more heat inside the home 

energy moves by conduction through the internal bricks 
foam or air is a poor conductor/foam or air is a good insulator so energy transfer is reduced 
air / bubbles trapped (in foam) reduces convection 
reduces heat or energy radiated into cavity 
inner silver foil surface reflects heat or IR back 
outer silver foil surface emits less heat 
energy moves by conduction through the external bricks 

accept cavity wall insulation reduces energy losses mainly by conduction and convection 
ignore heat escapes 
reject heat particles 
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Energy losses in the home can be reduced by energy saving measures. 
One measure is to put foam covered with shiny foil as insulation in the cavity. 
[image: ]
Describe how energy is lost through the wall from the inside to the outside and how the insulation reduces the different types of energy loss. 
The quality of written communication will be assessed in your answer to this question. 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
....................................................................................................................................................... [6] 
[Total: 6]


Mark Scheme:
	Level 3 
A detailed description of the three processes by which energy is transferred from inside to outside and how energy losses are reduced using cavity wall insulation. Applies knowledge of how inclusion of shiny foil reduces energy loss in the context of a cavity wall. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks)
Level 2 
Limited description of some processes by which energy is transferred, order from inside to outside may be confused, some reductions by cavity walls described but not linked to different forms of transfer. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks)
Level 1 
An incomplete description, naming some processes by which energy is transferred. Answer may be simplistic. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks)
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit.
(0 marks)
	6 
	relevant points include: 
cavity wall insulation slows down the process of heat transfer 
cavity wall insulation retains more heat inside the home 

energy moves by conduction through the internal blocks 
foam or air is a poor conductor / foam or air is a good insulator so energy transfer is reduced 
air/bubbles trapped (in foam) reduces convection 
reduces heat or energy radiated into cavity 
inner silver foil surface reflects heat or IR back 
outer silver foil surface emits less heat 
energy moves by conduction through the external bricks 

accept cavity wall insulation reduces energy losses mainly by conduction and convection 
ignore heat escapes 
reject heat particles 
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CGP
A free- fall skydiver jumps from an aeroplane and his motion is recorded.
After his jump he looks at this velocity time graph of his fall.
[image: ]
Describe the motion of the skydiver from point A to point B on the graph, in terms of the forces acting on him.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 
..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)

Mark scheme:
A free- fall skydiver jumps from an aeroplane and his motion is recorded.
After his jump he looks at this velocity time graph of his fall.
[image: ]
Describe the motion of the skydiver from point A to point B on the graph, in terms of the forces acting on him.
0 marks:	No relevant information on the skydiver’s motion.
1-2 marks:	There is a brief description of the skydiver’s motion.
3-4 marks:	There is some description of the skydiver’s motion, with brief reference to the forces acting on him.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is clear and detailed description of the skydiver’s motion, including details of the forces acting on him. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
At first, the slope if the graph is steep because he is accelerating as the force of gravity acting on him is much more than the frictional force slowing him down.
As his speed increases the friction builds up, so his acceleration is gradually reduced – shown on the graph by the gradient of the slope decreasing.
Eventually the frictional force is equal to the accelerating force and the skydiver no longer accelerates and travels at a constant velocity.
The constant velocity is shown by the flat line on the graph.
The shows that the skydiver has reached his terminal velocity.


CGP
A vehicle’s stopping distance is dependent on the time it takes the driver to react and how long it takes the vehicle to come to a stop once the driver has applied the brakes. Read the driving advice below.
 (
Don’t drive if you are tired or under the influence of drugs or alcohol.
Avoid distraction like mobile phones or loud music while driving.
Don’t drive too close to the vehicle in front.
Don’t break the speed limit.
Reduce your speed and drive more cautiously if the road surface is wet, icy or slippery.
)Explain how following each piece of advice would affect your stopping distance and improve road safety.




In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)

Mark Scheme:
A vehicle’s stopping distance is dependent on the time it takes the driver to react and how long it takes the vehicle to come to a stop once the driver has applied the brakes. Read the driving advice below.
 (
Don’t drive if you are tired or under the influence of drugs or alcohol.
Avoid distraction like mobile phones or loud music while driving.
Don’t drive too close to the vehicle in front.
Don’t break the speed limit.
Reduce your speed and drive more cautiously if the road surface is wet, icy or slippery.
)Explain how following each piece of advice would affect your stopping distance and improve road safety.




0 marks:	No relevant information on stopping distance or road safety.
1-2 marks:	there is a brief description of how at least one piece of the advice would affect stopping distances and improve road safety.
3-4 marks:	There is some description of how at least three pieces of the advice would affect stopping distances and improve road safety. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is a clear and detailed description of how the advice would affect stopping distances and improve road safety. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Driving while tired, distracted or under the influence of drugs or alcohol increases your thinking time/distance. This increases your stopping distance.
Driving close to the vehicle in front means that you won’t have the required stopping distance if the car in front brakes suddenly. This means you are more likely to have a collision.
Driving too fast increases both your thinking distance and braking distance. Therefore it increases your overall stopping distance.
On slippery surfaces there is less friction to slow your vehicle down, so your braking distance will be further. Driving more slowly compensates for this because it reduced the thinking and braking distances. Therefore the overall stopping distance is shorter.
A shorter stopping distance means improved road safety because you are more likely to be able to stop in time to avoid a collision once you notice a hazard.
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CGP
The diagram on the left shows air through which a sound wave is passing. The diagram on the right shows a display of a light wave.
[image: ]         [image: ]
Describe and compare the features of sound and light waves. Include references to particle movement, wavelength, frequency and amplitude in your answer.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)




Mark Scheme:
The diagram on the left shows air through which a sound wave is passing. The diagram on the right shows a display of a light wave.
[image: ]         [image: ]
Describe and compare the features of sound and light waves. Include references to particle movement, wavelength, frequency and amplitude in your answer.
0 marks:	No description or comparison made.
1-2 marks:	Description and comparison of at least one feature of sound and light waves.
3-4 marks:	Description and comparison of at least three features of sound and light waves.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	Answer gives a description and comparison of at least five features of sound and light waves. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Sound waves are longitudinal waves. In longitudinal, the vibrations of the particles are along the same direction as the wave is travelling.
Light waves are transverse waves. In transverse waves the vibrations are at 90o to the direction of the travel of the waves.
Longitudinal sound waves have compressions and rarefactions, whereas transverse light waves have crests and troughs.
In longitudinal sound waves, compressions are where the particles are squashed together and rarefactions are where the particles are stretched out.
The wavelength is full cycle of a wave. For longitudinal sound waves this is from compression to compression or rarefaction. For transverse light waves this is from trough to trough or crest to crest.
For both longitudinal and transverse waves, frequency is how many complete waves there are per second passing a certain point.
The amplitude of a transverse light wave is the distance from the midline t the crest, or the midline to the trough. For longitudinal sound waves it’s either the midline to the compression or the midline to the rarefaction.



CGP
Evaluate the advantages and disadvantages of nuclear fusion over nuclear fission as a method of generating electricity.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
Evaluate the advantages and disadvantages of nuclear fusion over nuclear fission as a method of generating electricity.
0 marks:	No advantages and disadvantages given.
1-2 marks:	There is a brief description of one advantage and one disadvantage.
3-4 marks:	At least two advantages and two disadvantages are given. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	Answer gives at least three advantages and three disadvantages. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Advantages:
Much more energy is released by nuclear fusion than by nuclear fission for an equivalent mass of starting material.
Nuclear fusion does not produce radioactive waste.
There’s no risk of nuclear fallout with nuclear fusion.
Hydrogen can be used as fuel for nuclear fusion – so there’s no problem of fuel shortage.
Disadvantages:
Scientists have not yet found a way of getting more energy out of nuclear fusion reactors than they put in.
Nuclear fusion can only happen at very high temperatures and pressures which are hard to control safely.
Fusion reactors are hard to build as no material can withstand the high temperatures and pressures required.
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P4 DD
P4 Nuclear power stations use uranium as fuel to produce heat energy that can then be used to generate electricity. Energy is released from the uranium by something called a chain reaction.

Explain what is meant by a chain reaction
Explain how scientists stop nuclear reactions going out of control

In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)

Mark Scheme:
P4 Nuclear power stations use uranium as fuel to produce heat energy that can then be used to generate electricity. Energy is released from the uranium by something called a chain reaction.

Explain what is meant by a chain reaction
Explain how scientists stop nuclear reactions going out of control

0 marks:	No description given on chain reaction or control of chain reaction.
1-2 marks:	one or two points included from the list below.
3-4 marks:	Three to four points included from the list below.  There must be mention of the chain reaction and a reference to how it can be controlled. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	Answer clearly gives a detailed description of the chain reaction and how control rods are used to absorb some of the neutrons. The answer has a logical structure and uses correct spelling, grammar and punctuation.

Here are some points your answer may include:
Explain what is meant by a chain reaction

· uranium nucleus hit by neutron
· causes nucleus to split
· energy released
· more neutrons released.
· these neutrons can cause further uranium nuclei to split.


Explain how scientists stop nuclear reactions going out of control

· control rods placed in the reactor
· to absorb some of the neutrons
· allowing enough neutrons to remain to keep the process operating.



P4 DD
Explain how radioactive sources are used in medicine (a) to treat cancer and (b) as a tracer

In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)



P4 - Explain how radioactive sources are used in medicine (a) to treat cancer and (b) as a tracer

Mark Scheme:
0 marks:	No points mentioned regarding how radiation is used as a tracer or as a cancer treatment.
1-2 marks:	Mention that gamma rays are used to treat cancer and beta or gamma used as a tracer.
3-4 marks:	At least two points mentioned about how gamma rays are used in cancer treatment and two points for how gamma/beta radiation is used as a tracer.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	At least three points mentioned about how gamma rays are used in cancer treatment and three points for how gamma/beta radiation is used as a tracer.  The answer has a logical structure and uses correct spelling, grammar and punctuation.

Here are some points your answer may include:
To treat cancer
· gamma rays 
· focused on tumour
· wide beam used
· rotated round the patient with tumour at centre
· which limits damage to non-cancerous tissue.

As a tracer
· beta or gamma emitter 
· with a short half life
· drunk/eaten/ingested/injected into the body
· allowed to spread through the body
· followed on the outside by a radiation detector.




CGP
In the 17th Century, there were two theories to explain the nature of light – Isaac Newton’s particle theory and Christian Huygens’s wave theory.
Describe what Young’s double slit experiment showed and how it helped shift scientific opinion away from the particle theory of light and towards the wave theory.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)







Mark Scheme:
In the 17th Century, there were two theories to explain the nature of light – Isaac Newton’s particle theory and Christian Huygens’s wave theory.
Describe what Young’s double slit experiment showed and how it helped shift scientific opinion away from the particle theory of light and towards the wave theory.
0 marks:	There is no relevant information on Young’s double-slit experiment or the shift in scientific opinion from the particle theory to the wave theory of light.
1-2 marks:	There is a brief description of Young’s double-slit experiment or the shift in scientific opinion from the particle theory to the wave theory of light.
3-4 marks:	There is some description of Young’s double-slit experiment and the shift in scientific opinion from the particle theory to the wave theory of light. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is a clear and detailed description of Young’s double-slit experiment and the shift in scientific opinion from the particle theory to the wave theory of light. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
· Young’s double-slit experiment shines coherent light through two narrow slits on to a screen.
· Light travelling through each slit is diffracted.
· The light waves interfere, producing an interference pattern on the screen of light and dark fringes.
· Particles cannot interfere or diffract, so Young’s double-slit experiment shows light acting as a wave. This evidence helped to cause scientific opinion to shift away from particle theory.
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CGP
Dan’s kitchen has an extractor fan that runs a powerful motor in a high-current, high-voltage circuit. The fan is operated using a relay switch, shown below:
[image: ]
Describe how Dan turning on the switch in the low-current circuit turns on the fan motor. Explain why a relay switch is used to turn on the fan.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 
..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................(6 marks)
Mark scheme:
Dan’s kitchen has an extractor fan that runs a powerful motor in a high-current, high-voltage circuit. The fan is operated using a relay switch, shown below:
[image: ]
Describe how Dan turning on the switch in the low-current circuit turns on the fan motor. Explain why a relay switch is used to turn on the fan.
0 marks:	There is no relevant information on how the relay switch works.
1-2 marks:	There is a brief description of how the relay switch works.
3-4 marks:	There is some description of how the relay switch works and why it is needed. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is a clear and detailed description of how the relay switch works and why it is needed. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
· When Dan closes the switch in the low-current circuit, it turns on the electromagnet.
· The electromagnet attracts the iron contact on the rocker.
· The rocker pivots and closes the contacts in the high-current circuit.
· When the contacts in the high-current circuit are closed current flows through the circuit and powers the extractor fan.
· The relay is used because it makes it safe to use the extractor fan. If there is a fault, Dan is isolated from the high voltage circuit and will only be in contact with the low current/voltage circuit


CGP
Scientific developments mean that computers are becoming increasingly miniaturised while becoming more powerful and widely available.
Discuss the benefits and drawbacks of increased miniaturisation.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
Scientific developments mean that computers are becoming increasingly miniaturised while becoming more powerful and widely available.
Discuss the benefits and drawbacks of increased miniaturisation.
0 marks:	There is no relevant information on the benefits or drawbacks of miniaturisation.
1-2 marks:	There is a brief discussion, including one benefit and /or one drawback of miniaturisation.
3-4 marks:	There is some discussion, including at least three benefits and drawbacks of miniaturisation. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	There is a detailed discussion, including at least five benefits and drawbacks of miniaturisation. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
· Smaller devices use less raw materials.
· Most customers like smaller devices.
· Smaller electronic devices are more portable.
· More powerful and feature-filled devices can be produced.
· It can be more complex (and expensive) to produce small devices.
· Smaller devices are easier to lose.
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Tever 3]
‘Suggests one form of nsulation and explains how it works in
terms of conducton or convection of radiation and explains why
the energy loss s not reduced by 50%
‘Qualty of witien communication does not impede communication
ofthe science at this level

(-6 marks)

[Level2]
‘Suggests one form of nsulation and mentions basic ideas of how
‘any one form of insulation works.
or Suggests one form of insulation and atfempts o explain why
the energy loss i not reduced by 50%
‘Qualty of witien communication partl impedes communication of
the science at this level.

(3-4 marks)

ILevel1]
‘Suggests one form of nsulation or atiempts to explain why the
‘energy loss s not reduced by 50%.
‘Qualty of witten communication impedes communication of the
Science at this level.

(12 marks)
[Levelo]
Insufficient or irelevant science. Answer not worthy of credi.

(@ marks)

This question s targeted at grades up 1o C

Indicative scientific points at Level 3 may include:

" some of the points from level 2 plus

« insulation contains aif which reduces
conducton
insulation contains trapped air which reduces
convection
reflective fol reflects heat or energy or radiation
back info a room

+ idea that heat or eneray is lost from other
named places other than windows

Indicative scientific points at Level 2 may include:

« airis a good insulator

+ loftinsuiation / cavity foam / carpets / curtains
trap ai or stops heat (energy) escaping

+ drat excluders stop movement of air or stop
cold air entering

+ energy lost fom roof

« foll reduces heat loss ino wall

allow descriptons of how double glazing coud be

improved and why ths would reduce heat loss.

ignore draught excluders siop ai getling out

Indicative scientific points at Level 1 may include:

" lottinsuation / cavity foam

+ (thick) carpets / curains | draught excluders

« reflective foil (behing radiators or in cavty
walls)

« energy lossis not just from window
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[Levels]
Describes and explains how the design of double
‘glazed windows reduces energy transfer. Describes
detailed trend(s) in the data.

‘Qualfty of witien communication doss not impede
‘communication of the science a this level

(5-6marks)

[Level2]
Describes and gives a limited explanation of how the
design of double glazed windows reduces energy
transfer. Recognises general trends) i the data.
‘Qualty of witien communication partl impedes
Communication of the science at this level

(3-4 marks)

[Level1]
Attempts to describe how the design of double glazed
windows reduces energy transfer or uses the data to
recognise general trend(s).
‘Qualty of witten communication impedes communication
of the science at this level

(1-2marks)

[Levelo]
Insuffcient or irelevant science. Answer not worthy of

credi. (©marks)

5

This question is targeted at grades Up 1o A

ignore vacuum for air gap at all evels

Indicative scientific points at evel 3 may include:

« mostof the relevant points from levels 1 and 2 plus.
must have both description and reference (o the data
escrption of general rends e.9. as air gap increases
‘savings increase up to16mm then level off/ increasing
the size of the gap beyond 16mm is not efective
‘Goubling the gap from 4mm to Bmm saves twice as
much as doubling from 8mm to 18mm

« inverse relationship between increase i saving and
capsize

Indicative scientific points at level 2 may include:

« trapped air reduces conduction  convection (currents)

« reducing convection reduces eneroy transfer

« increasing the size of the ai gap decreases the energy
transier /increases the saing / decrease cost (up fo
20mm)

allow correct description of convection or conduction in

tems of particie mode! up to level 2

allow stops conduction and convection up to evel 2

ignore references to heat particles up o level 2.

Indicative scientific points at vl 1 may include:

« olass orairs a poor conductor / good insulator

«  air (inthe ar gap) i rapped

+ idea thatincreasing the size of the air gap decreases
the energy transfer

ol
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Bilhar has high fuel bills.

His house has poor insulation.

Lok at the diagram of Bilhar's house. It shows where heat energy escapes through conduction,

convection and ra

lost through roof

<

lost through
walls

-

lost through

floor

Bilhar wants to improve the insulation in his house.

Lok atthe costs of fitting insulation.

lost through

insulation cost to fit

‘money saved
each year

‘payback time

double glazing £6000
(for 6 windows)

£300

20 years

cavity wall foam £700

£120

6 years

thick carpets £1000

£100

10 years

loftinsulation £300

£150

2years
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Bilhar has £1000 to spend on insulation to reduce his fuel bills.

‘Suggestthe best type(s) of insulation he could fitfor £1000 and explain your chaice. In your answer
explain how your chosen insulation(s) reduce heat loss.

f’ The qualty of written communication will be assessed in your answer to this question.
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3 TLevel 3] 6 | This question is targeted at grades up to E
o Solution given with an explanation in terms of the
data (payback times or money saved) AND an Indicative scientific points may include:
explanation of how energy losses are reduced DATA
Quality of written communication does not impede «  loftinsulation / cavity wallinsulation have lowest pay back
communication of the science at this level. times.
«  Idea thatloftinsulation and cavity wall insulation have
(5-6 marks) largest savings
«  Idea thatloftinsulation / cavity wall insulation have lowest
[Level 2] costto fit

Solution given with either an explanation in terms
of payback times / money saved, OR explanation of
reducing energy losses.
Quality of written communication partly impedes
communication of the science at this level.

(3-4 marks)

[Level 1]
A'solution is given with a simple explanation.
Quality of written communication impedes
communication of the science at this level.

(1-2 marks)

[Level 0]
Insufficient or irrelevant science. Answer not worthy
of credit (0 marks)

. Idea that cavity wall plus loft insulation is the best solution.

ENERGY TRANSFER
« trap or contain air

«  reduce conduction or convection
«  airisagood insulator / AW

ignore ‘heat escapes’
ignore ‘heat particles’ at all levels

Use the L1, L2, L3 annotations in Scoris; do not use ticks.

Total
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TLevel 3]
A detailed explanation of the conduction in the glass
together with alink to the energy transfer from air in the
room to the glass or from the glass into the (cold) air
outside
Quality of written communication does not impede
communication of the science at this level

(5-6 marks)

[Level 2]
Limited explanation of one process by which energy is
transferred between particles and leads to energy loss
from the room or window. The description may not be
specific to the window or glass
Quality of written communication partly impedes
communication of the science at this level

(3-4 marks)

ILevel 1]

An incomplete explanation, naming some processes

by which energy is transferred or lost from the room
Quality of written communication impedes communication
of the science at this level

(1-2 marks)

[Level 0]
Insufficient or irrelevant science. Answer not worthy of

This question is targeted at grades up to A/A"
Indicative scientific points at Level 3 may include:
warm air particles

+  move around quickly

+  hitglass partice making them vibrate (move) more
glass particles

+  vibrate more / gain KE

+  pass vibrations / KE through glass

cold air particles

+  hit (warm) glass particles

+ gain KE / bounce off with more speed

Indicative scientific points at Level 2 may include one
of:

warm air particles:

+  move around quickly

+  hitglass particle making them vibrate or move more
glass particles

+  vibrate or move more / gain energy

«  pass vibrations or movement or energy through glass
cold air particles

+  hit (warm) glass particles

+  gain energy / bounce off with more speed

+  change of air density causes convection (outside)
Indicative scientific points at Level 1 may include:

+  idea of particles passing on energy

+  idea of conduction through window / glass

+ idea of convection in air outside / in the room

+ idea of radiated heat from outer surfaces of window
ignore heat escapes or draughts

ignore heat particles / particles move through glass
ignore references to double glazing

Use the L1, L2, L3 annotations in Scoris; do not use ticks
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Tevel 3: (5- 6 marks)
Interpret the data to give balanced arguments of the
advantages and disadvantages of each lamp to
include delay with fluorescent_ LED or flament
suggested as the best lamp with a reasoned
argument.

Quality of written communication does not impede:
‘communication of the science at this level

Level 2: (3~ 4 marks)
Interpret the data to give some balanced arguments
of the advantages and disadvantages of at least two
lamps.” A reasoned suggestion of the best lamp given
(not necessarily LED or flament)

Quality of written communication partl impedes
‘communication of the science at this level

Level 1: (1~ 2 marks)
Interpret the data to give advantages and | or
disadvantages of any of the lamps.

Quality of witten communication impedes
‘communication of the science at this level

Level 0: (0 marks)
Insufficient or ielevant science. Answer not worthy
of credit

This question is targeted at grades up to grade C
LED:
advantages
© haslong(est lfetime
© comes on immediately
uses least power
isadvantages
«  mostexpensive
+  gives outleast light
Filament
advantages
« comes on immediately
+  gives out mostlight
cheap(est)
isadvantages
« has short(est) ifetime
+ takes most power (would need too many photocell
panels)
Fluorescent:
advantages
« gives out mostlight
+  reasonable lifetime
uses small amount of power
isadvantages
delay in coming on
reasonably expensive
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Level 3: (5 6 marks)

Interpret the data to give balanced arguments of the
‘advantages and disadvantages of each lamp to
include delay with fluorescent. LED or filament
suggested as the best lamp with a reasoned
argument.

‘Qualty of wrtien communication doss not impede
communication of the science at this level.

Level 2: (3 - 4 marks)

Interpret the data to give some balanced arguments.
of the advantages and disadvantages of at east two
lamps. A reasoned suggestion of the best lamp
‘given {not necessarily LED or filament)
‘Qualty of writien communication partly impedes
communication of the science at this level.

Level 1: (1 - 2 marks)

Interpret the data to give advantages and for
disadvantages of any of the lamps.
‘Quaity of witien communication impedes.
communication of the science at this level.

Level 0: (0 marks)
Insufficientor ielevant science. Answer not worthy of
eredit

This question s targeted at grades up (o grade C

LED:

advantages

* has long(est) fetime

+ comes on immediately

«  usesleast power

disadvantages

" most expensive

«  gwves outleastlight

Filament:

advantages

" comes on immediately

* gves out most ight

o cheapiest)

disadvantages

« has shor(est) ifetime

* takes most power (would need too many photocel
panels)

Fiuorescent:

advantages

« gwes out most ight

«  reasonabe lfeime

* uses small amount of power

disadvantages

« delayin coming on

*  reasonably expensive
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Tevel 3: (5 -6 marks)
‘Applies understanding of the cost considerations,
compares the total time required (for 8kg wash), and is
‘aware of importance of wash load. Makes reference to
reduced electicity or energy use if more efficient and
makes valid conclusions using the data. Quality of written
communication does notimpede communication of the
science at this level

Level 2: (3 - 4 marks)
Applies understanding to the wash load and number of
‘washes and the cost considerations or time of wash or
power rating or efficiency. Correctly interprets some of the
data and may make a valid conclusion. Quality of written
communication partly impedes communication of the
science at this level

Level 1: (1 -2 marks)
‘Simple explanation of different efficiency or wash loads or
machines having different powers or the idea that power
rating and / or time to do the washing increase the cost
‘Some attempt at using the data. Ifa conclusion is made it
will be simple. Qualiy of written communication impedes
communication of the science at this level

Level 0: (0 marks)
Insufficient or ielevant science. Answer not worthy of
credt

3

This question is targeted up to grade £
Indicative scientific points may include:

cost considerations including implied costs
greater the power rating the greater the cost fora
50 lowest power would be cheapest to run
the longer it is switched on the greater the cost fora
0 shortest time switched on would be cheapest to run
ideathat novel has greatest power / classic least/
other two in between
idea that novel has longest wash time / feature least /
other two in between

number of times 8 kg washing done so total time taken
classic needs 4 washes 50 4 x 60 = 240 minutes
feature needs 2 washes 502 x 50 = 100 minutes
novel needs 2 washes so 2 x 90 = 180 minutes
supreme needs 2 washes 50 2 x 60 = 120 minutes
idea that feature is quickest o novel takes long(est)
ideathat novel washes most or classic washes least
idea that wash load of feature and supreme are close
tonovel/ good

efficiency and environment
the most efficient are rated A/ ora
classic or feature are rated A / most or highly efficient
novel only rated C / supreme rated B / least efficient
less electricity generated so less pollution / greenhouse
gases/ global warming

% bity | Basic |  simp.
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(b) Photocells can have difierent surface areas.
Look at the diagrams of six photocells.
smm  6mm  7mm  8mm  9mm  10mm mm
The electric current produced by these photocells changes with their surface area.

Describe how you could investigate this and explain what resuits you might expect from this
experiment

f The qualty of written communication will be assessed in your answer to this question.
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Question Answer Guidance
® Cevel 3) This question is targeted at grades up to A"

Answer s e detaled or quaniiat
predicion and oxpanation o Revant poiis i an 25 v 2 indicativeof ve
nclu

and
3 cear workable pian involving clear fai testng + predicton  expianation) quanifative or more detaled
‘Quaty of writen communication does not mpede g double area double ouiput
communication o te science at s evel g double diameer  lengin — quadrupl output

(66 marks) g more area so more ight absorbed and more output

3 resuits n more lectrons being knocked loose rom

e
silicon atoms (in the crystal)

(Level 2)
Answer shows a sensible predicion or explanation Relevant points indicative of level 2 include:
and « (clear workable plan)
a clear workable plan involving clear fai testing ‘eg measure the current / voltage produced
‘Qualty of written communication partl impedes. &g use light of the same intensity / same distance from
communication of the science at ths level solar cel

(34 marks) ‘g measure the diameter of each photocell to calculate

the surtace area of each

(sensile predicton / explanation)
g larger photocells more light fals on them
g larger photocells give more output

(Level 1) Relevant points indicative of level 1 include:
Answer shows a sensible prediction « (workable pian)

or eq shine light/ Sun on photocelis and measure output
2 basic workable pian. ‘eg compare oufput of different cells

Quality of writen communication impedes communication

ofthe science at this level (1-2 marks) (sensible prediction / explanation)
‘g larger photocells more liht fas on them
(Level 0) g larger photocells give more output
Insufficient or ielevant science. Answer ot worthy of

credt. (@ marks)
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‘against using photocels, arguments are developed
t0 explain thei relevance and finke [0 the context
in the question. Al information in answer is elevant,
clear, organised and presented in a stuctured and
coherent format. Specialistterms are used
‘appropriately. Few, if any, errors in grammar,
punctuation and speling

(58 marks)|

Lever 2
|Answer includes arguments or and against using
photocels; arguments are fimited n detail and
relevance not fully explained. For the most part the
information i relevant and presented in a stuctured
|and coherent format. Specialst terms are used for
[the most part appropriatey. There are occasional
|erros in grammar, punctuation and speliing

(34 marks)|
Level1
Answer includes arguments for or against using
photocels, arguments are simplistic. Answer may
be simplisic. Tnere may be imited use of specialist
temms. Errors of grammar, puncuation and speling
prevent communication of the science.

(12 marks)|

Level
Insufficient or irelevant science. Answer not worthy
of credit

(© marks)

sl = @ [en]-]| 5B 3|

Guestion Expecied snswers iarks Aditions gurdance
g TS & [Retevant ponts mtude:

P A balanced answe,including arguments fo and argaments for

" light energy from the Sun i transferred into electicity
* able to produce direct curent (OC)
 can operate i remte locations like a park
+ lowmaintenance
o nesd for power cables
+ noneed for fuel
+ longlife

* renewable energy source
1o poliuting waste

ot dependent on National Grid for slectrciy

* can generate surplus slectricity o sell 0 electicty companies

larguments against

" amount of sunlight that amives at the surface on Earth s not
constant

* amount ofight available depends on location, idea that could
be coversd by trees in a park

 amount ofight available depends on ime of day

 amount ofight available depends on weather conditions

* asthe Sun does not deliver that much energy to any one place
at any one time, a large surface area s required to collect the
energy at a useul rate

|example of simplistic approach:
" amount ofight available depends on ime of day

|example of developed approach:
" amount of electricity produced depends on the amount of iht
avallable s0 no electriity is produced at night (when itis dark)
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(d) This question is about how natural effects can cause global warming or cooling
For example, dust or ash in the atmosphere can cause temperature changes on Earth.

Describe natural events that can cause global warming or cooling effects and explain how
they affect temperatures on Earth.

f The qualty of written communication will be assessed in your answer to this question.

C]
[Total: 1]
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[Level 3]
One or more natural dust source(s) described and
explanation given linked to the effect of the process.
Quality of written communication does not impede
communication of the science at this level

(5-6 marks)

[Level 2]
One natural dust source described and a description
of the processes.
Quality of written communication partly impedes
communication of the science at this level

(34 marks)

[Level 1]
One natural dust or gas source described:
Quality of written communication impedes communication
of the science at this level.

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy
of credit (0 marks)

Indicative scientific points may include at level 3:

EFFECT of process linked

+  dust/ash reflects Sun's heat away causing cooling

+  CO./methane traps radiation inside atmosphere
causing warming

Indicative scientific points may include at level 2:
DESCRIPTION OF PROCESS

+  volcanic dust projected into air / atmosphere

«  soot/ash/CO; from buming

«  dust/ash from asteroid impact

+  methane from intensive farming / landfil

Indicative scientific points may include at level 1:
natural DUST or GAS SOURCE

«  volcano erupting

«  asteroid impacting

«  forestfires

+  methane from biological processes

Use the L1, L2, L3 annotations in Scoris; do not use
ticks.
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Question
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[Level 3]
Explanation should include detail of at least two of the
mechanisms involved in terms of different wavelengths
Quality of written communication does not impede
communication of the science at this level

(56 marks)

[Level 2]
Explanation should include at least on of the general
mechanisms involved in terms of different wavelength of
radiation. Correct order of wavelength not essential
Quality of written communication partly impedes
communication of the science at this level

(3-4 marks)

[Level 1]
Simple description of the mechanisms or processes
involved
Quality of written communication impedes communication
of the science at this level

(1-2 marks)

[Level 0]
Insufficient or irrelevant science. Answer not worthy of
credit

(0 marks)

This question is targeted at grades up to A/A"

Indicative scientific points at Level 3 may include:

+  Sunis very hot so wavelength of radiation emitted is
very small
short wavelength radiation comes from the Sun
short wave radiation from Sun s absorbed by and
heats the Earth
the Earth radiates or emits heat as longer wavelength
the longer wavelength radiation that heats the Earth is
infrared radiation
greenhouse gases or atmosphere absorb some of the
fonger waves

Indicative scientific points at Level 2 may include:

+ absorption of infrared radiation warms the greenhouse
gases
radiation at most wavelengths can pass through the
Earth's atmosphere

+  Earth radiates or emits heat out / back

+  certain wavelengths are absorbed or some reflected

Indicative scientific points at Level 1 may include:

+  (greenhouse) gases produced trapped (in atmosphere)

+  Sun'sradiation reaches or is absorbed by Earth

+  Earth gives out heat / radiation / energy

+  radiated heat cannot penetrate the atmosphere / is
trapped / reflected

+  radiated heat cannot be absorbed by the atmosphere

+  atmosphere warms the Earth

ignore ultraviolet

reference to ozone layer limits mark to max 2

Use the L1, L2, L3 annotations in Scoris; do not use

ticks.
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13 Look at the diagram of an electric car being charged

In the future, electric cars wilincreasingly be sed instead of cars that run on petrol or diesel.

Wiite about the arguments for and against the use of electric cars and how scientists can
determine ifthe use of electric cars is a benefit to the environment

f’ The quality of written communication will be assessed in your answer to this question.
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[Level3]

Desciibes at least one advantage and one disadvantage with
Getailed explanation e.g. specific reference o effects of named
pollutants.

and

Gescribes one way effect of cars can be monitored of tested

Qualty of writien communication does not impeds.
communication of the science at this level, (56 marks)
[Level2]

Desciibes at least one advantage and one disadvantage with
explanatons

Describes at least one advantage and one disadvantage without
‘explanation and describes one way cars can be monitored o
tested

‘Quality of writien communication party impedes communication
of the science at this level.
(34 marks)

[Level 1]
Describes at least one advantage and one disadvantage.
Describes one way cars can be monitored or tested.

Quality of writien communication impedes communication of the
Science at tis level.

(1~ 2marks)
[Levelq]
Insuffcient or ielevant science. Answer not worthy of credi.
(©marks)

5

This question is targeted at grades up to C
advantages may include

lower noise levels/ quiter cars

less pollution

less petrol or diesel / il reserves  fossil fuels used

lower noise levels linked to benefit o society / environment
lower less CO emissions so less effect on global warming
could improve road safety due to generally lower speeds
petro or diese!  oil reserves [ fossil fuels which are needed
for other things o are fast running out

lower / CO; emissions / less greenhouse gases

disadvantages may include:
© pedestrians can' hear cars
power stations st need to produce electriity
cars can't travel as far/ fast

quiet(er) cars could be a danger to pedestrians
electriity produced at a power station and power stations
release greenhouse gases.

construction of charging points / batteries could add to
poliution

‘electriity production needs fossil fuels

not enough power points to recharge

monitoring point may include:

* monioring CO; levels to ook for a reduction

* monitoring noise levels o look for a reduction

© comparing results to assess any real benefit
check  monitor accident igures for any change.

Take Overthe Mske.. & bity | Basic | a simpl.
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11 Look at the diagram of an electric car being charged

In the future, electric cars wilincreasingly be sed instead of cars that run on petrol or diesel.

Wiite about the arguments for and against the use of electric cars and how scientists can
determine ifthe use of electric cars is a benefit to the environment

% The quality of written communication will be assessed in your answer to this question.
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Question
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Guidance
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Tevel 31

Describes at least one advantage and one disadvantage
with detalled explanations eg specifc reference to effects
of named polutants

and

Gescribes one way effect of cars can be monitored or
tested

‘Quality of writen communication does not impede
communication of the Science atthis level. (5 - 6 marks)

[Level 2]
Describes at least one advantage and one disadvantage
with explanations

or
Describes at least one advantage and one disadvantage
without explanation and describes one way cars can be
‘monitored or tested

Qualiy of written communication partly impedes.
Communication of the science a this level.

(3-4marks)
[Level 1]
Describes at least one advantage and one disadvantage.
or
Describes one way cars can be monitored or tested

Quality of witten communication impedes communication
of the science at this level.
(-2 marks)
[Level 0]
Insufficient or ielevant science. Answer not worthy of
cred.
(© marks)

"This question is targeted at grades up to C
‘advantages may include:
~ lower noise levels / quieter cars

less pollution

less petrol or diesel / il reserves / fossil fusis used

lower noise levels inked to benefit o society /
environment
lower | less CO; emissions 5o less effect on global
warming
‘could improve road safety due to generally lower
spesds
petrol o diesel /il eserves / fossil fusis which are
needed for other things or are fast running out

« lower/ CO: emissions less greenhouse gases

disadvantages may include:
= pedestrians can' hear cars
« power stations stil need to produce electricity
« cars can'tiravel as far/ fast

quiet(er) cars could be a danger to pedestrians
‘lectricity produced at a power station and power
stations release greenhouse gases

consiruction of charging points / batteries could add to
polion

‘electicity production needs fossil usls

not enough power points to recharge

‘monitoring point may include:
‘monitoring CO, levels 1 look for a reduction
monitoring noise levels {0 look for a reduction
comparing resuts to assess any real benefit
check / monitor accident figures for any change.

Total
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“The Highway Code uses diagrams toshow siopping distances.

Look at the dagram.

Thero are two partsto tho stopping distance

+ thinking distanco
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Explain in doail how road condition, spoed and alcohol can affectroad sasty.
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Tevel 3: (5 -6 marks)
Answer gives a clear and detailed explanation in terms of
the affect of the factors of; more speed, road conditions
and alcohol on thinking and braking distances and the
application to stopping distance and road safety.

Ifroad safety is not addressed award the lower mark
Qualty of witten communication does not impede
‘communication of the science at ths level

Level 2: (3~ 4 marks)
Answer gives a correct explanation how two factors affect
stopping distance or braking distance or thinking distance
and how any increase can lead to a greater chance of a
crash or accident If there is no mention of crashes or
accidents award the lower mark

Qualty of written communication partl impedes
communication of the science at ths level

Level 1: (1~ 2 marks)
Simple explanation of how one of the factors affects
thinking or braking distance. Answers may refer to
reaction time without mention of thinking distance

Qualty of written communication impedes communication
of the science at this level

Level 0: (0 marks)
Insuficient or irelevant science. Answer not worthy
of credt

This question fs targeted up to grade C
Indicative scientific points may include:

‘more | higher speed

« willincrease thinking distance

+ greater distance travelled at higher speed for the same
thinking time
‘speed willincrease braking distance as more KE will
need to be absorbed by the brakes

+ allow longer to stop

i answers refer to speed assume it means more speed

unless there is a later contradiction

road conditions

« rain/ snow ice | wetleaves ] gravel willincrease
braking distance

« reduced friction due to less grip / frction / slippery road

+ noaffect on thinking distance

'+ going downhill increases braking distance

ignore references to visibilty eg fog

alcohol
willincrease thinking distance as slower
reactions give a longer thinking distance
braking distance is unaffected
‘stopping distance increased
allow increase reaction time / don'treact as quick /
reduces concentration (levels)

ignore references to other distractions eg mobile phones

% bity | Basic |  simp.
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ping cistan important for road safefy.
The Highway Code uses diagrams to show stopping distances.

Look at the diagram.

thinking dist braking distance

There are two parts to the stopping distance

« thinking distar
+ braking distance.

Both of these can be increased by difierent factors.
Explain in detail how road conditions, speed and alcohol can affect oad safety.

munication willbe assessed in your answer to his question.

1622
20/01/2013





image44.png
! I Facebook x Y Home - WindowsLive  x > Wandsworth x Y &5 Past papers % ] 4 nttps:/finterchange.ocror x \__ NS - -
C [ @ hitps//interchange.ocr.org.uk/Downloads/8751-02_MS_Junel 2 pdf?downloadid

iGoogle 4 Hotmail- nataliecoll.. [E] Facebook @ Personal bankin

B75102

W Wikipedic, the free .. [ Channel4 40D (@8 ITV Player (D3 YouTube - Broadecas...

Mark Scheme

June 2012

Take Overthe Mske.. & bity | Basic | a simpl.

Question

Answer

Marks

‘Guidance

g

Tovel 3: (5 6 marks)

Answer gives a clear and detailed explanation in terms of
the affect of the factors of. more speed, road conditions
‘and alcohol on thinking distance and braking distance and
the application to stopping distance and road safety.

If road safety is not adaressed award the lower mark

Quality of written communication does not impede
communication of the science at this level.

Level 2: (3 — 4 marks)

Answer gives a correct explanation how two factors affect
stopping distance or braking or thinking and how any
increase can lead to a greater chance of a crash or
‘accident. f there is no mention of crashes or accidents
‘award the lower mark.

‘Quality of wrtten communication party impedes
communication of the science at this level.

Level 1: (1 — 2 marks)

‘Simple explanation of how one of the factors affects
thinking or braking distance. Answers may refer to
reaction time without mention of thinking distance.

‘Quality of wrtten communication impedes communication
of the science at his level.

Level 0: (0 marks)
Insufficient o imelevant science. Answer not worthy
of credit

g

This question is targeted up o grade C
Indicative scientific points may include:

‘more | higher speed

+ wilincrease thinking distance

« greater distance travelled at higher speed for the same.
thinking time
‘speed wil increase braking distance as more KE wil
need to be absorbed by the brakes

+allow longer to stop

f answers refer to speed assume it means more speed

unless there s a later contradicion

road conditions

« rain/ snow /ice I wet leaves / gravel wil increase
braking distance

 reduced friction due to less grip/ fricton / slippery road

+ noaffecton thinking distance

= going downhillincreases braking distance

ignore references to visibity &g fog

alcohol
+ wilincrease thinking distance as slower
reactions give a longer thinking distance
braking distance s unaffected
stopping distance increased
allow increase reaction time / don'treact as quick /
reduces concentration (ievels)
ignore references to other distractions eg mobile phones

road safety

link the increased stopping distance to reduction in road
‘safety with an indication of greater chances of accidents or
crashes or collsions.
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weston is about car safety.
Modem cars have many safety features.
Look at the diagram.

seat belt

‘Some safety features prevent accidents and some protect the driver.

‘Seat bets are an important safety featur
Explain how they work and why they have to be replaced after a crash

# The qualty of written communication willbe. d in your answer to tis question.
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20
(b) Nihal wants to reduce the heat loss from the windows.

Look at the information about the materials he could add to the windows.

‘material added to picture of the reduction in
window ‘material heat loss

lightweight curtains

‘wooden shutters

Allthe materials use the same property of air to reduce heat loss from his house.

Explain how the materials reduce heat loss and why the percentage reduction is different for
each material

f The quality of written communication will be assessed in your answer to this question.

Snipping To
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Question

Expected answers

‘Additional guidance

7z

Level 3
Detailed explanation of reasons for fitting seat belts and
replacing them after crashes including application of
energy and detail of damage to seat belts. All
information in answer is relevant, clear, organised and
presented in a structured and coherent format. Specialist
terms are used appropriately. Few, if any, errors in
grammar, punctuation and spelling

(56 marks)
Level 2
Limited explanation of reasons for fitting seatbelts and
replacing them after crashes including some reference to
the type of damage to the seat belt. For the most part
the information is relevant and presented in a structured
and coherent format. Specialist terms are used for the
most part appropriately. There are occasional errors in
grammar, punctuation and spelling

(3-4 marks)

Level 1
An attempted explanation of reasons for fiting seatbelts
and replacing them after crashes; references o not go
beyond the idea of protecting the driver OR that the seat
belt is damaged. Answer may be simplistic. There may
be limited use of specialist terms. Errors of grammar,
punctuation and spelling prevent communication of the
science. (1-2 marks)

Level 0
Insufficient or irrelevant science. Answer not worthy of
credit.

relevant points include:

how seat belts work
+  seatbelts are intended to protect all the passengers
wearing them in the event of an accident
by absorbing energy when vehicles stop
by reducing the force on the wearer
because the momentum change is spread over a
longer time.
+  reducing injuries for wearers
accept examples of how seat belts protect, eg
seat belts keep you in your seat / stop you hitting the
windscreen

why they have to be replaced

+  seatbelts are damaged in a crash

+  asenergy is absorbed seatbelt (deforms) changes in
shape
some damage to seat belts is irreversible
idea of ‘one time use' / repeated damage could cause
seatbelt to break / seatbelt won't be as strong after an
accident

+ damage to anchor points, belt locking mechanism etc

+  damage may not be easily visible, so replace to
minimise future risk

accept examples of specific damage eg

seat belts lock in a crash

accept higher level answers eg

seat belts spread the stopping force across ribs and pelvis /

stronger parts of body

seat belt webbing is a flexible material
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B721/02 Mark Scheme

SPECIMEN

Question Expected answers

‘Additional guidance

18] 7 Level 3
Describes a broad range of ways in which test data could be
gathered. Applies understanding of scientific approaches to
describe in detall how data could be evaluated and applies
understanding of forces and energy to describe relevant
factors which produce a safer design. Al information in
answer is relevant, clear, organised and presented in a
structured and coherent format. Specialist terms are used
appropriately. Few, if any, errors in grammar, punctuation and
spelling

(5-6 marks)
Level 2
Describes a range of ways in which test data could be
gathered. Applies understanding of scientific approaches to
describe in limited detail how data could be evaluated and
applies understanding of energy or forces to describe some
factors which produce a safer design. For the most part the
information is relevant and presented in a structured and

coherent format. Specialist terms are used for the most part
appropriately. There are occasional errors in grammar,
punctuation and spelling

(3-4 marks)
Level 1
Describes a limited range of ways in which test data could be
gathered and applies understanding of scientific approaches to
suggest a method of evaluation. Some appreciation that
reducing injury is an important factor. Answer may be
simplistic. There may be limited use of specialist terms.
Errors of grammar, punctuation and spelling prevent
communication of the science

(1-2 marks)
Level 0
Insufficient or irrelevant science. Answer not worthy of credit

(0 marks)

Televant points include:

test data gathered
«  use of crash test dummies
use of slow motion films
use of sensors on the dummies
use of different size crash test dummies
tests carried out with and without seatbelts on
tests carried out with and without crumple zones
tests carried out in different cars
tests carried out at different speeds.
tests repeated several times / means taken from
the data
use of calibration

evaluation of data
+ use of appropriate format to present the data
use of statistics
use of data from different sources
+ comparisons with real road accident data

factors for safer designs
to reduce injury
to absorb more energy
to reduce forces on the body
to increase stopping or collision time
to decrease acceleration

allow named examples of different crash test dummies
&g SID (side impact dummy) bioRID (rear impact)
CRABI (child) and THOR (dummy with greatest range
of sensors especially around the face)





image49.png
File Edit View Window Help

Comment

The qualty of written communication wil be assessed in your answer o 1is queston.

2104
02/02/2013

< P B a0




image50.png
T PLP2P3 jan 2012 F MS pdf - Adobe Reader S G - —— (S x|
Fie_Edt_View Window _Help x
ER 2N B =) | ® @ [v]/z| s -] 5 B e 2| Tools = Sign | Comment

Question

Answer

Guidance

12

[Level 3]
Explanation of the reasons for having crumple zones in a
car including the ideas of force reduced o lower rate of
change of momentum. A more detailed description of the
method(s) of testing or the use of the data or retesting
should be included. Quality of written communication does
not impede communication of the science at this level

(5-6 marks)

[Level 2]
Ideas of longer time of collision or lower acceleration or
transfer of energy resulting in reduction of injury. Some
reference to testing should be included
Quality of written communication partly impedes
communication of the science at this level

(34 marks)

[Level 1]

Idea of changing shape and protecting occupants or
reduce injuries in a crash may be included of mentions
simple points in the testing process.

Quality of written communication impedes communication
of the science at this level

(1-2 marks)

This question is targeted up grade C
Indicative scientific points at Level 3 may include:

allow higher level answers at level 3

Indicative scientific points at Level 2 may include :

Indicative scientific points at Level 1 may include:

idea of spreading the momentum change on passenger
fonger time collision time to transfer momentum

retest with new design feature

measure forces on test dummies

how crumple zones protect dummies

crumple zone design or placement improved

collection and analysis of data from actual crashes
video crash tests

+  forces reduced due to increased stopping /
collision distance or time
lower acceleration (of driver or passenger)
spreading change in momentum over longer time
reduces forces on driver or passenger and
reduces potential injury

fonger time collision time or distance produced

idea of transfer of the car's / driver's energy

injuries in a crash are due to rapid deceleration of parts
of the body

features are to reduce injuries to driver or passenger

measurements made on test dummies

assessment of effectiveness of crumple zones

new improved design fitted to car

features change shape in a crash
features absorb energy in a crash
crash simulation

‘dummy’ driver / passengers used
crumple zones examined
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Crumple zones hel tthe occupants fa car is involved in a crash,
Car manufacturers continually try to improve. atures for drivers and passengers.

Explain in detail how crumple zones work and describe how manufacturers test crumple zones
‘and use the resalts to improve future car design.

 The qualiy of writen communicatin wil be assessed i your answer to tis question
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Explanation of the reasons for having crumple zones in a
car including ideas about force reduced o lower rate of
change of momentum. A more detailed description of the
method(s) of testing or the use of the data or retesting
should be included. Quality of written communication does
not impede communication of the science at this level
(5-6 marks)

[Level 2]
Ideas of longer time of collision or lower acceleration or
transfer of energy resulting in reduction of injury. Some
reference to tesfing should be included
Quality of written communication partly impedes
communication of the science at this level

(34 marks)

[Level 1]
Idea of changing shape and protecting occupants or
reduce injuries in a crash may be included or mentions
simple points in the testing process

Quality of written communication impedes communication
of the science at this level

(1-2 marks)

ARZ2eB6 | ® @ [v]/2| s -] 5 B e 2| Tools | Sign | Comment
Question Answer Marks Guidance
1 & | This question is targeted up grade C
ILevel 3] Indicative scientific points at Level 3 may include:

+  idea of spreading the momentum change on passenger
+ longer time collision time to transfer momentum
+  retest with new design feature
+  measure forces on test dummies
+ how crumple zones protect dummies
+  crumple zone design or placement improved
+  collection and analysis of data from actual crashes
+  video crash tests
allow higher level answers at level 3
« forces reduced due to increased stopping /
collision distance or time
+  lower acceleration (of driver or passenger)
+  spreading change in momentum over longer time
reduces forces on driver or passenger and
reduces potential injury

Indicative scientific points at Level 2 may include :

+ longer time collision time or distance produced

+ idea of transfer of car or driver's energy

+ injuries in a crash are due to rapid deceleration of parts
of the body

+  features are to reduce injuries to driver or passenger

+  measurements made on test dummies

+  assessment of effectiveness of crumple zones

+  newimproved design fitted to car

Indicative scientific points at Level 1 may include:
+  features change shape in a crash

+  features absorb energy in a crash

+  crash simulation

«  ‘dummy’ driver / passengers used

crumple zones examined
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13 Electrostatics is used in the car manufacturing industry to spray paint cars

paint gun

carbody

‘The paint travels to the car

Explain how electrostatic charge is useful in spray painting ant
can reduce potential dangers to the workers doing the spray painting.

# The quality of written communication will be assessed in your answer to this question.

16
[Total: 6]
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‘wooden shutters

Allthe materials use the same property of air to reduce heat loss from his house.

Explain how the materials reduce heat loss and why the percentage reduction is different for
each material

f The quality of written communication will be assessed in your answer to this question.
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Question Expected answers Additional guidance
7 Level 3 relevant points include:
Detailed explanation of how charge is useful, in terms of paint « paint gun charged

droplets repelling and car attracting, and including the effect paintg g
on the end resuit, and applies understanding of charges to « carbody earthed / opposite charge to paint
explain how dangers could be reduced. All information in * paint charged by paint gun
answer is relevant, clear, organised and presented in a « droplets all have same charge
structured and coherent format. Specialist terms are used « (paint) droplets or particies repelfine mist
appropriately. Few, if any, erfors in grammar, punctuation and formed
spelling then

(5-6 marks)
Level2 ¢ ) « paint attracted to carbody/object
Limited explanation of how charge is useful, using the idea of * allof car painted including ‘shadows’
opposite charges attracting. Applies understanding of « even coat produced / no runs in paint
charges to give some suggestion of how dangers could be and
reduced. For the most part the information is relevant and
presented in a structured and coherent format. Specialist
terms are used for the most part appropriately. There are
occasional errors in grammar, punctuation and spelling results in an electric shock

(3-4 marks) need to isolate charge
Level 1 insulating footwear could reduce dangers
An incomplete answer explaining few aspects of the process. isk of innaling vapour from paint
Dangers identified in terms of risk of shock from electrical
current. Answer may be simplistic. There may be limited use
of specialist terms. ETrors of grammar, punctuation and allow answers in erms of paint positive / car
spelling prevent communication of the science. negative ORA|

(1-2 marks) ignore reference to nice finish

< risk of large charge flowing to earth through
people

‘wearing a mask over the nose and mouth

Level0
Insufficient or irrelevant science. Answer not worthy of credit ignore paint sticks to car
(0 marks)

Total
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14 e Level 3 6 Relevant points include:

Answer thoroughly explains how gamma is used safely
and the effect of the gamma radiation on the tumour and
healthy tissue. Applies understanding of the risks of
radiation and the benefits of treatment to explain in detail
what the patient should consider including balancing risks
‘against benefits of the treatment and the consequences of
remaining untreated. All information in answer is relevant,
clear, organised and presented in a structured and
‘coherent format. Specialist terms are used appropriately.
Few, if any, erfors in grammar, punctuation and spelling
(5-6 marks)
Level 2
Answer explains some aspects of how gamma radation is
used and recognises the need to limit dose. Applies
understanding of risks of radiation and benefits of
treatments to address some risks and benefits in limited
detail. For the most part the information is relevant and
presented in a structured and coherent format. Specialist
terms are used for the most part appropriately. There are
occasional errors in grammar, punctuation and spelling
(3-4 marks)
Level 1
An incomplete explanation including gamma killing cancer
cells. Identifies risks or benefits of treatment. Answer may
be simplistic. There may be limited use of specialist terms
Errors of grammar, punctuation and spelling prevent
communication of the science

« beam is fairly wide and / or relatively weak

« idea that y can penetrate body to reach the tumour
« idea that y can Kill cancer(ous) cells

« idea that healthy cells can be damaged

« rotation with tumour at the centre
« gamma rays are focussed on the tumour
« tumour receives dose from all angles

« gamma does not penetrate through the same
healthy cells due to change of angle with rotation

« dose s limited to healthy tissues/cells

risks and benefits

« idea that a refatively small exposure a number of
times

o risk of damage to healthy cellsftissue
«  risk of side effects from treatment

« benefit of treatment curing the cancer
o risk that treatment may be ineffective

o risk of cancer spreading/causing death if not
treated

« benefit of not suffering side effects / having to
spend time in hospital I not treated

(1-2 marks)
Level 0 il t Tt I cells /
Insufficient or irrelevant science. Answer not worthy of allow answers in terms of tumour / cells /lissue
credit (0 marks)

reject references to chemotherapy
Total c
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8 James kicks a footbal in the air
It travels in a curve. This is an example of a projectile.
Lok at the diagram.

“The football travels in a curved path.
Explain why the path of the football is curved.
# The qualty of witten communication willbe assessed in your answer to this question.
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Question

Expected answers

Additional guidance

Level 3

Answer thoroughly explains the path of the ball taking account
of all forces, both horizontal and vertical effects and applies
understanding of vector addition to explain the resultant
velocity. All information in answer is relevant, clear, organised
and presented in a structured and coherent format. Specialist
terms are used appropriately. Few, if any, errors in grammar,
punctuation and spelling. (56 marks)|

Level 2
Answer partially explains the path using some appreciation of
the force of gravity acting to change the velocity. The
explanation should include application of vector addition in
terms of the resulting path as a combination of horizontal and
vertical velocities. For the most part the information is relevant
and presented in a structured and coherent format. Specialist
terms are used for the most part appropriately. There are
occasional errors in grammar, punctuation and spelling.

(3-4 marks),

Level 1

An incomplete explanation that may only mention one of the
velocities in relation to gravity. Some appreciation that the
direction of the velocities is important. Answer may be
simplistic. There may be limited use of specialist terms.

Errors of grammar, punctuation and spelling prevent
communication of the science (1-2 marks)|

Level 0
Insufficient o irrelevant science. Answer not worthy of credit

relevant points include:

horizontal velocity constant

vertical velocity increasing (in the downward direction)
due to gravitational force

gravity is the only force (neglecting air resistance)
once ‘kicking' force no longer acting on the ball

no horizontal acceleration

constant vertical acceleration

idea of vector addition for resultant velocity
resultant s the ever increasing downward velocity
mention of the fact that if air resistance were not
ignored, horizontal velocity would decrease

allow diagrams when answering the vector sum part of the
answer
allow correct reference to the equations of motion
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13 Declan builds an electric motor.

Look at the diagram of ric motor.
cofl wound on
wood core

[C]
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Question

Expected answers

Additional guidance

13
s

Level 3

Comprehensive explanation of the action of forces and of
a broad range of methods for increasing speed.
Application of knowledge about current and field to bring
about a change in direction. Allinformation in answer is
relevant, clear, organised and presented in a structured
and coherent format. Specialist terms are used
appropriately. Few, if any, errors in grammar, punctuation
and spelling (56 marks)

Level 2

Limited explanation of the action of forces and of a range
of methods for increasing speed. Application of knowledge
about current or field to bring about a change in direction.
For the most part the information s relevant and
presented in a structured and coherent format. Specialist

terms are used for the most part appropriately. There are
occasional errors in grammar, punctuation and spelling.
(3 -4 marks)

Level 1

Explanation incomplete including factors that affect speed
or direction. Answer may be simplistic. There may be
limited use of specialist terms. Errors of grammar,
punctuation and spelling prevent communication of the
science. (1-2 marks)

Level 0
Insufficient or irelevant science. Answer not worthy of
credit (0 marks)

relevant points include

forces on the coil
«  forces in opposite directions on opposite sides of coil
produce rotation
sides at right angles to (magnetic) field for maximum
force

speed of rotation increased by stronger (magnetic) field
«  stronger magnets

«  higher current

+  more tums on coillmore tums/m

+  adding a (soft) iron core

allow more powerful magnets
higher voltage
more coils
bigger coil area

ignore bigger magnets
stronger current
more wire

direction of rotation

+  reverse direction of magnetic field

. reverse current direction

«  interaction of current and field direction determines the
direction of rotation

allow swap magnets around
reverse connections to electricity or voltage supply
higher level answers making correct reference to
Fleming’s Left Hand Rule.
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Question Expected answers Marks Additional guidance
i LCevel3 & | relevant points include
s Comprenensive explanation of the action of forces
and of a broad range of methods for increasing forces on the coil
‘speed. Application of knowledge about current and « forces in opposite directions on opposite sides of coil
field to bring about a change in direction. All «  produce rotation
information in answer is relevant, clear, organised «  sides at right angles to (magnetic) field for maximum force
and presented in a structured and coherent format
Specialist terms are used appropriately. Few, if any, 'speed of rotation increased by stronger (magnetic) field
ermors in grammar, punctuation and spelling < stronger magnets

(56 marks) «  higher current

«  more tums on coilimore tums/per m

+  addinga (sof) iron core

R4 Tools | Sign = Comment

Wark Scheme SPECIVEN

Level 2
Limited explanation of the action of forces, and a
range of methods for increasing speed. Application
of knowledge about current or field to bring about a
change in direction. For the most part the
information is relevant and presented in a structured
and coherent format. Specialist terms are used for
the most part appropriately. There are occasional
errors in grammar, punctuation and spelling

(3~ 4 marks)

allow more powerful magnets
higher voltage
more coils
bigger coil area

ignore bigger magnets
stronger current
more wire

Level 1
Explanation incomplete including factors that affect
speed or direction. Answer may be simplistic. There T Tevere curent dnection
‘may be limited use of specialist terms. Errors of

grammar. punctuation and speling prevent interaction of current and field direction determines the

‘communication of the science. (1 -2 marks) direction of rotation

direction of rotation
+  reverse direction of magnetic field

Level 0 allow swap magnets around

Insufficient or irrelevant science. Answer not worthy reverse connections to electricity or voltage supply Ny
higher level answers making correct reference to Fleming's
of credit (0 marks)
Left Hand Rule
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Question Guidance
® This question Is targeted at grades up to E.

Atall levels ignore air stops heat escaping / mention of

heat partcles

[Level 3]

Describes how the materials reduce heat loss and why Indicative scientific points at level 3 may include:

the percentage reduction in heat loss is different, « trapped air reduces energy transfer

recognising the significance in the percentages. «  light weight curtains reduce heat loss a it because

Qualityof written communication does not impede ightweight curtains are thin / don't trap ai very well

‘communication of the science at this level heavyweight curtains befter because better at trapping
(56 marks) air / thicker

shutters better than curtains at reducing heat loss

because shutters it over whole window / trap air

allow higher level answers eg trapped air reduces
convection curents
[Level 2]
Describes how the materials reduce heat loss and how Indicative scientific points at level 2 may include:
the percentage reduction in heat loss s different o airis a good insulator/ poor conductor
Qualty of written communication partly impedes « airis trapped or cannot move (in the materal/ behind
‘communication of the science at this level the shutters)

(34 marks) «  shutters best to use as percentage loss is the biggest
number
[Level 1] heavyweight curtains are better than lightweight
Name the best materialfor reducing heat loss or curtains because reduction in heat loss is 10 fimes
‘comments on how the percentage reduction in heat loss is better ] AW
different
Quality of written communication impedes communication Indicative scientific points at level 1 may include:
of the science at this level « bestonetouse s shutters

(1-2marks) « curtains not as good as shutters
[Level 0] «  heavyweight curtains are better than lightweight
Insuficient or irelevant science. Answer not worthy of curtains
credit

(0 marks)
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Question

Answer

WMarks

Guidance

®)

[Levels]
Explains in detail two problems including at least one
‘emboidened technicalterm
‘and two objectons from members of the public. Qualiy of
witten communication does not impede communication of
the science at this level

(5-6marks)

ILevel2]
Explains two problems
‘and one objection from members of the pubic

‘explains one problem
‘and two objectons from members of the pubic. Qualty of
written communication party impedes communication of
the science at this level

(3-4 marks)

[Level1]
Explains one problem
‘and one objection from members of the pubic
‘Qualty of witten communication impedes communication
ofthe science at this level
(1-2marks)

[Levelo]
Insuffcient or irelevant science. Answer not worthy of
credi.

(© marks)

s

This question i targeted at grades up o A/A™

possible problems with positioning of portable

microwave transmitter and reasons

+ ned space around the dish to reduce interference |
microwave signals may be interference with other
signals
need space around the dish to allow for diffraction /
there is no difraction of microwaves around large
objects
need transitters closs together or in line of sight’ to
reduce signa loss
need to be positioned high up (to reduce signa loss)
‘may have adverse weather conditons aflecting the
signal
may need to cany the signals over water and not
possibie to place a transiter on water
curvature of the Earth a problem i transmitters 00 far
apart

possible objections from members of the public

+ issues with trafic / noise / visual polluion

* worries over the saety of microwaves (close o homes)

+ worries over interference with signals | equipment eg TV
signals or mobile phone signals
possible issues with the unnecessary overuse of outside
broadcasis

‘award L1 (1 mark) for general descriptions about a problem
or objecton from a member of the public

allow microwave dishes as idea of microwave transmitiers

Tomr

B71102

i

Mark Scheme

June 2012





