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Physics

Key concepts required to help you achieve an 9:

 Transformers

 Red-shift

 Nuclear fission

 Nuclear fusion

 Conservation of momentum

 Lenses

 Conservation of energy (KE and GPE)

 Electromagnets

 Mains electricity

 Star formation





Key concepts 1  - Transformers

If either an electrical conductor is moved to “cut” through a magnetic field, or a magnet is moved into a coil of 
wires then  a potential difference is induced across the end of the conductor.
The basic structure of a transformer is of a square of metal with a set of wires wrapped around the primary
side in a coil structure, and a set of wires wrapped in a coil structure around the secondary side.
If an alternating current  is run through the primary coils a changing magnetic field is produced in the soft iron 
core. This induces an alternating potential difference through the secondary coil. In a step up transformer 
there are more coils in the secondary coils and a greater potential difference is induced. In a step down 
transformer there are fewer coils in the secondary coils and the potential difference induced is less.
The Potential difference induced and the number of coils is related by;

Vp/Vs = np/ns

Vp is the P.d across the primary coil  Vs is the p.d across the secondary coil np is the number of turns on the 
primary coil ns is the number of turns of the secondary coil

If transformers are assumed to be 100% efficient then the power output would equal the power input 
Vp x Ip=Vs x Is

Vp = Primary p.d, Ip = primary current Vs=Secondary p.d Is= secondary current
Switch mode transformers operate a high frequency between 50kHz and 200KHz, they are much lighter and 
smaller than traditional transformers working from a 50Hz mains supply, they use little power when switched 
on, but with no Load applied.

Assessment a: Transformers (10 marks)
i. QWC: Describe the similarities and differences between a step-up transformer and a step down 

transformer. You should include details of construction, materials and the effect the transformer has on 
the input potential difference. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii. Explain why step up transformers are essential to the transmission of electricity across the national  grid.
……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Transformers  (10 marks)
i Laptop chargers contain transformers in order to change
the input voltage into the correct voltage for the laptop. 
The alternating current through the primary coil of the
transformer induces an alternating current in the 

secondary coil. 
Explain how.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (4  marks)

ii. 
Use the information from the diagram in order to calculate what potential difference is supplied from the 
charger to the laptop.
Use the correct equation from the physics Equation sheet.
Give your answer to the correct number of significant figures.

Potential Difference ……………….Unit…………………….
(3 marks)

iii. 
Assuming that the transformer is 100% efficient, calculate the current in the primary coil of the transformer whilst 
the laptop is being charged,
Use the correct equation from the physics equation sheet.
Give your answer to the correct number of significant figures.

Current ……………………………….Unit………………………….
(3 marks)



Suggested marking guidance for assessment a : Transformers  (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ 

approach to the marking.

0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)

No relevant 
content.

There is an attempt to 
describe the construction of 
a transformer or a correct 

statement about the effect of 
one type of transformer on 

the input PD
The spelling, punctuation 

and grammar are very weak.

There is an attempt to describe 
the construction of a transformer

and a correct statement about 
the effect of one type of 

transformer on the input PD
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

There is an attempt to 
describe  clearly the 

construction of a transformer 
and a correct statement about 

the effect both types of  
transformer on the input PD
The answer shows almost 

faultless spelling, punctuation 
and grammar.

Examples of physics points made in the response:

Construction – Laminated core, core made from magnetic material/Iron, coils are made from electrical 

conductor covered in an insulator, coils on opposite side of magnetic core, step up have move secondary coils, 

step down have less secondary coils, 

Effect on PD – step-up; output PD greater than the input, step down; output pd is lower than the input PD

ii
Power loss in cables is proportional to current2 

Transmitting at 230v/13A would lose nearly 100% of energy 
Step up the p.d steps  down the current 
Transmission is more efficient/loses less energy as heat                                                                     4

Suggested marking guidance for assessment b: Transformers  (10 marks)

i
Alternating current creates a changing/alternating magnetic field 
Magnetic field exists within the iron core 
Alternating magnetic field within the iron core induces a potential difference in the secondary 
core
Output voltage is  generated as a result of the alternating potential difference  across the 
secondary coil and is stepped down                                                                                           4

ii
Use of Vp/Vs = Np/Ns 
Correct substitution 230/Vs = 575/50
20V                                                                                                                          3

iii
Use of Ip/Is = Ns/Np  
Correct substitution of values
0.3A ECF from part (ii)                                                                                                      3



If an observer is moving relative to a wave source there will be a change in the observed frequency and wavelength
– this is known as the Doppler effect and applies to all forms of waves.

If a wave source is moving away from an observer the wave is stretched, meaning the wavelength increases and the 
frequency decreases, this is often called red shift. If a wave source is moving towards an observer the wave will be 
“squashed” up and the frequency will increase and the wavelength decrease. This is often called blue shift.

There is an observed increase in the wavelength of light from most
galaxies, this is evidence that galaxies are moving away from us, 

and supports the big bang theory, that the universe began from a 
very small initial point and that it has been expanding ever since. 
The more distant the galaxy the larger the red shift recorded 
shows that recessional velocity is proportional to distance.

Light from stars can be analysed by observing the black lines in the spectrum.
These lines give evidence of elements which make up the star.  Red shift 
occurs when hen these lines are shifted to the red end of the spectrum.  

Key concept 2 - Red Shift

Assessment a: Redshift (10 marks)
i. QWC:

Explain what red shift is and how it provides evidence for the theory that the universe is expanding.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Compare similarities and differences between the Doppler effect to red/blue shift.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Red Shift  (10 marks)

i. State and explain the difference in spectral lines observed from a receding galaxy and an approaching galaxy.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. Light emitted from stars often show dark lines where certain elements have absorbed specific wavelengths of 
light. Some galaxies show the same pattern of dark lines but are often shifted to towards a longer wavelength. 
State and explain what this could tell us about the observed galaxy.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii.  Nearly all observable galaxies spectrums show a shift towards a longer wavelength. Explain how this  and 
other evidence supports the big bang theory. 

……………………………………………………………………………………………………………….…………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)



Suggested marking guidance for assessment a : Red shift (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

Limited explanation 
linking recessional 
velocity of galaxies to a 
stretched wavelength
The spelling, punctuation 

and grammar are very 
weak.

Description of red shift and an 
explain linking recessional 
velocity of galaxies to an 
increased wavelength using 
correct terms.
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

Description of red shift and an explain 
linking recessional velocity of galaxies to 
an increased wavelength using correct 
terms.
Identification that the magnitude of red 
shift is proportional to the distance of 
the galaxy. Links this  to a description of 
an expanding universe.

The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of physics points made in the response:

Light shifted to red end of the spectrum, Link between stretched light and increase in wavelength

Reference to absorption lines, Decrease/increase in frequency means source moving away/towards earth

Red shift shows receding galaxies, blue shift shows approaching galaxies., Nearly all galaxies show a red shift

Larger red shift proportional to larger distance/greater recessional velocity. Mention/Outline of Doppler 

shift. All galaxies receding suggests at some point in the past all matter was concentrated in one place.

ii Similarities: Recessing wave source leads to increased wavelength, decreased frequency, 
approaching wavelength leads to increased frequency, decreased wavelength. – 2marks

Differences; Red/blue shift is for light/EM waves, Doppler effect applies to sound waves, 
measureable Doppler effect occurs at relatively low speeds compared to the 10% speed of 
light for red/blue shift to be significant – 2marks

Suggested marking guidance for assessment b: Red shift (10 marks)
i Receding galaxy to show red shift, approaching galaxy to show blue shift – 1 mark

Red shifted galaxy to show an increased wavelength, decreased frequency due to light being 
stretched as galaxy recedes – 1 mark
Blue shifted galaxy to show an decreased wavelength and an increased frequency due to light 
being compressed as galaxy approaches. – 1 mark

ii Spectral lines indicate elements present in galaxy – 1 mark
Stretching of wavelength named as red shift – 1 mark
Acknowledgement that red shift indicated galaxy is receding – 1 mark
Magnitude of red shift shifting being proportional to distance/recessional velocity. – 1 mark

iii 3 of: 
Red shift/stretched wavelength shows galaxies are moving away from us – 1 mark
All galaxies are moving away from us suggests at some point in the past all matter was 
concentrated in one place – 1 mark
More distant galaxies show a larger recessional velocity – 1 mark OWTTE
Presence of cosmic microwave background radiation is “echo” of the big bang OWTTE – 1 mark



Key concept 3 – Nuclear Fission

Nuclear Fission is the splitting of an atomic nucleus, the most common fissionable substances for use 
in nuclear reactors are Uranium-235 and Plutonium-239. For fission to occur the U-239 or P-239 must 
first absorb a neutron. The nucleus then undergoes fission and splits into two smaller nuclei and two 
or three neutrons, energy is also released. The neutrons released may go on to cause other nuclei to 
fission, thereby creating a chain reaction. Nuclear power stations can use this process to generate 

electricity by using the heat given off by the process to 
boil water, in order to generate steam which is used to 
turn turbines attached to a generator. The process of 
nuclear fission within U-238 or P-239 cannot be stopped 
so when power is not required control rods are lowered, 
normally made of boron, which absorb realised neutrons 
preventing further fission occurring.

Assessment a: Nuclear Fission (10 marks)
i. QWC:
Describe the process of Fission, in particular, the role of neutrons in creating a chain reaction.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Compare the advantages and disadvantages of using Nuclear Fission to generate electricity in place of coal 
burning power stations.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Nuclear Fission (10 marks)

i. Describe how fission can be harnessed to generate electricity.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. The fission of Uranium-235 can be represented as a nuclear equation.  Balance the equation below and 
justify the importance of balancing nuclear reactions such as this one.  [La – Lanthium, Br – Bromine]

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)

iii. State and explain how Nuclear power stations are able to control the power output of their Nuclear Reactors.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..(4  marks)



Suggested marking guidance for assessment a : Nuclear Fission (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. Simple description of 

electricity generation.
Or 
Simple description of 
nuclear fusion
The spelling, punctuation 

and grammar are very 
weak.

Simple description of electricity 
generation AND a simple description of 
nuclear fission
OR 
A detailed description of either 
electricity generation OR nuclear 
fission.

There is reasonable accuracy in 
spelling, punctuation and grammar, 

although there may still be some 
errors

A detailed description of 
electricity generation
AND
A detailed description of nuclear 
fission
The answer shows almost 
faultless spelling, punctuation 
and grammar.

examples of physics points made in the response:
Electricity generation: Energy is used to heat water, (High pressure) steam is produced , Steam drives a 
turbine connected to a generator, Control rods/boron are lowered between fuel rods, Neutrons are 
absorbed by control rods/boron, Fewer neutrons are available to cause fission.
Chain reaction slows down/stops
Fission reaction: Neutrons are absorbed by a nuclei causing it to become unstable and split into 2 smaller 
nuclei and 2/3 neutrons . 2/3 neutrons given of can go onto to be absorbed by other nuclei , causing that 
nuclei to undergo and realise more neutrons . Identification that with each fission the amount of neutrons 
available to cause further fission increases exponentially OWTTE

ii Any 4 from
Advantages – Sustainable fuel supply will last longer),  Higher energy per kg fuel requires a 
smaller infrastructure to generate the same amount of electricity, significantly smaller carbon 
emissions.
Disadvantages – Radioactive waste remains hazardous for tens of thousands of years, 
radioactive waste requires secure storage, limited lifespan of power stations, potential for 
nuclear meltdown, potential terrorist target.

Suggested marking guidance for assessment b : Nuclear Fission(10 marks)

i Neutrons are absorbed by a nuclei causing it to become unstable and split into 2 smaller nuclei 
and 2/3 neutrons – 1 mark
2/3 neutrons given of can go onto to be absorbed by other nuclei , causing that nuclei to 
undergo and realise more neutrons – 1 mark
Identification that with each fission the amount of neutrons available to cause further fission 
increases exponentially OWTTE – 1 mark

ii Mass number for Lanthium, La is 145 – 1 mark
Atomic number for Bromine, Br is 35 – 1 mark
Mention or implication of law of conservation of mass – 1 mark.

iii Control rods/boron are lowered between fuel rods – 1 mark
Neutrons are absorbed by control rods/boron – 1 mark
Fewer neutrons are available to cause fission - 1 mark
Chain reaction slows down/stops – 1 mark



Key concept 4 – Nuclear fusion

Nuclear fusion is the process by which two atomic nuclei fuse together in order to form a larger 
nuclei. Energy is also released by this process. This is the process by which energy is released in stars. 
The extremely high temperatures are required for the nuclei  to have sufficient kinetic energy to  
overcome the  electrostatic repulsion caused by the nuclei having identical charges.
Cold fusion is when this process can be replicated on the earth without the 14 million degrees+ 
temperature that is required for the process to occur in stars. Currently the process takes more energy 
to achieve that it releases but funding and research continue as cold fusion has the potential to supply 
the majority of our planets energy needs without excessive greenhouse gases or radioactive waste 
being produced.

Assessment a: Nuclear Fusion (10 marks)
i. QWC: 
Explain the processes of nuclear fusion as occurring naturally in stars.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Why do scientists continue to attempt to reproduce fusion, “cold fusion”, in laboratory conditions, despite 
huge funding required and disappointing results?

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Nuclear Fusion (10 marks)

i. Justify the statement: High energies are required for nuclear fusion to occur.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (2 marks)

ii. Compare the processes of nuclear fission with nuclear fusion.  

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii.  Justify the advantages of nuclear fusion over nuclear fission in energy generation.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment a : Nuclear Fusion (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. Simple description of 

small nuclei fusing.

The spelling, 
punctuation and 

grammar are very 
weak.

Detailed description of small 
nuclei fusing.
AND
Description of conditions 
required for fusion to occur

There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there 
may still be some errors

Detailed description of small nuclei 
fusing.
AND
Description of conditions required for 
fusion to occur

The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of physics points made in the response:

Conditions required – extremely high kinetic energy required to overcome electrostatic repulsion, in a star 
this is achieved via extreme temperature and pressure, with cold fusion this is replaced by extreme large 
magnetic fields to achieve the same results.

Nuclei fusing – small nuclei fuse to make larger nuclei, get close enough for the strong nuclear force to 

overcome the electrostatic repulsion, larger nuclei more stable than the previous state.

ii Any 4 from; Produces near limitless energy, fuel is easy accessible, reduces dependency on 
fossil fuels, produces near carbon-neutral electricity, has nearly zero radioactive waste

Suggested marking guidance for assessment b : Nuclear Fusion (10 marks)
i High temperature/energies means individual nuclei have a high kinetic energy – 1 marks

High kinetic energy required to overcome electrostatic repulsion of nuclei having the same 
charge – 1 mark

ii Fission – occurs when a heavy nucleus splits into two fragments – 1 mark
Fission – releases further neutrons and energy – 1 mark
Fusion – occurs when light nuclei fuse, e.g. hydrogen together to form heavier ones, e.g. 
helium - 1 mark
Fusion – this process occurs naturally in stars – 1 mark

iii Any 4 from; 
Produces near limitless energy, fuel is easy accessible, reduces dependency on fossil fuels, 
produces near carbon-neutral electricity, has nearly zero radioactive waste, fusion is more 
efficient than fission as the energy released from the U-235 nucleus is a set quantity



Key concept 5 – Conservation of Momentum

Momentum is a property of all moving objects, it is a vector quantity and has both magnitude and 
direction. Momentum is calculated by :

p= m x v 
where p is Momentum measured in kg m/s, m is mass measured in kilograms and v is velocity 
measured in m/s.
In a closed system the total momentum before an event is equal to the total momentum after the 
event. This is called conservation of momentum.
This can be expressed mathematically as :

m1 x v1 = m2 x v2
And in the context of a cannon firing the recoil momentum of the cannon will be equal but opposite 
to the momentum of the cannon ball that has been fired.
The force exerted by an object is related to the change in momentum and the time over which that 
change occurs:

F = (mv-mu) / t
Car safety features exist to increase the time of a collision, in order for the force of the impact to be 
reduced.

Assessment a: Conservation of Momentum (10 marks)
i. QWC: 
Describe how safety features such as seatbelts and airbags protect passengers in car accidents. You should 

make mention of the conservation of linear momentum in your answer.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

Ii If a cannon of mass 650kg fires a 5kg projectile at a velocity of 126m/s what velocity will the canon recoil 
at? Give your answer to the correct amount of significant figures.

Velocity……………..Unit……………….
(4 marks)



Assessment b: Conservation of Momentum (10 marks)

i. Use your knowledge of the conservation of linear momentum to explain how a propeller boat moves through 
the water, and why spinning a propeller faster results in a faster velocity.

…………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. A skateboarder jumps of a skateboard, prior to jumping it is stationary, as the skateboarder moves forwards 
the skateboard moves backwards. Use your knowledge of the conservation of linear momentum to explain 
why.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)

iii. The mass of the skateboard is 2.8kg and the mass of the skateboarder is 52kg. Calculate the velocity at which 
the skateboard recoils if the skateboarder jumps forwards with a velocity of 0.4m/s. Give your answer to the 
correct number of significant figures.

Momentum……………………………Unit……………….
(4 marks)



Suggested marking guidance for assessment a: Conservation of Momentum 

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ 

approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. Simple description of 

seatbelts/airbags 
absorbing the impact

The spelling, 
punctuation and 

grammar are very 
weak.

Simple description of  
seatbelt/airbag increasing the 
time of the collision
OR 
Detailed description of the 
nature of seatbelts/air bags

There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there may 
still be some errors

detailed description of  seatbelt/airbag 
increasing the time of the collision
And
Detailed description of the nature of 
seatbelts/air bags

The answer shows almost faultless 
spelling, punctuation and grammar.

examples of physics points made in the response:

Description of f = change in momentum/time taken

Seat belt stretches elastically/air bag rapidly inflates and then deflates on contact with the face to increase time 

of collision

Increased time taken for Collison reduces the force felt

ii Attempt to use m1v1=m2v2 – 1 mark
Correct substitution – 1 mark
1 m/s – 2 mark
(0.969 scores 3 marks)

Suggested marking guidance for assessment a: Conservation of Momentum  

(10 marks)
i Propeller moves water backwards – 1 mark

Movement of water exerts an equal but opposite force on the boat – 1 mark 
The faster the propeller spins the larger the mass of water displaced per second, therefore a 
larger change in momentum/forces is exerted.  - 1 mark

ii Any 3.
Momentum before jumping = momentum after jumping – 1 mark
Initially as stationary momentum = 0 – 1 mark
Skateboard and skateboarder experience an equal but opposite force. – 1 mark
Skateboard must have equal but opposite momentum to skateboarder – 1 mark

iii Attempt to use m1v1=m2v2 – 1 mark
Correct substitution – 1 mark
7.4 m/s – 2 marks
(7.42 scores 3 marks)



Key concept 6 - Lenses

Refraction is the change of direction of light as it passes between transparent media of different densities. A 
lens forms an image by refracting light. In a convex or concave lens, parallel rays of light are brought to focus at 
the principal focus. The distance from the lens to the principal focus is called the focus length. Convex lenses 
cause light to be focused, concave lenses cause light to be spread out.
The image for a concave lens is always virtual, upright, and smaller than the object. The image for a convex lens 
can be virtual or real, upright or inverted, magnified or the same size or smaller than the object.
A virtual image is one that can be seen, but cannot be projected onto a screen, a virtual ray is a line showing 
where a ray of light appears to have come from – normally drawn as a dotted line.

Refractive index = sin i / sin r 
(I is the angle of incidence and r is the angle of refraction, all angles are measured from the normal, an 
imaginary line drawn at 900 to where the light strikes. 
The magnification produced by a lens is calculated using the equation :
Magnification = image height/object height.

Assessment a: Lenses (10 marks)
i. QWC:
The eyes contain lenses, lenses can have defects. Long sight and short sight are common examples of defected 
vision. Explain how long and short sightedness are different from normal sight and how those defects can be 
corrected.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii. Light enters a lens with a angle of incidence of 210 and is refracted and passes out of the lens at an angle of 
190   Calculate the refractive index of the lens. Give your answer to the appropriate number of significant 
figures. 

Refractive Index……………………………  (4 marks)

𝟏

𝒇
= 
𝟏

𝒖
+

𝟏

𝒗

The lens equation, where f = focal 
length, u = object distance and v = 
image distance.



Assessment b: Lenses (10 marks)
Explain how the functions of the following components of the eye aid human vision:

Iris/Pupil

…………………………………………………………………………….………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………….…

Ciliary muscles

…………………………………………………………………………….………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………….…

Lens
…………………………………………………………………………….………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………….…

(3 marks)

ii.  If an object is placed 12.5 cm in front of a converging lens of focal length 16.0cm that what would the image 
distance be?

Image distance………………………….cm (4 marks)

iii. A ray of light is incident on a lens at an angle of 340, the refracted ray leaves the lens at an angle of 240. What 
is the refractive index?

Refractive index……………….(3 marks)



Suggested marking guidance for assessment a : Lenses (10 marks)

Question Suggested Answers Additional Guidance

10 (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

Simple description of long 
OR short sightedness and 
how is can be corrected. 

The spelling, punctuation 
and grammar are very 

weak.

Simple description of long AND 
short sightedness and how is can 
be corrected. 
OR
Detailed description of long or 
short sightedness and how is can 
be corrected
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

Detailed description of long AND short 
sightedness and how is can be corrected. 

The answer shows almost faultless 
spelling, punctuation and grammar.

examples of physics points made in the response:

Normal function – image is formed on the retina for objects of any distance

Short sightedness – image of distant object forms inside the eye/in front of the retina. A diverging lens will 

cause the light to diverge and make the image distance longer

Long sightedness – images of near objects form in front of the retina. Converging lens is used to converge 

the light making the image distance shorter. 

Laser correction can be used to directly change to curvature of the cornea.

Attempt to use R.I = Sini/Sin r – 1 mark
Correct substitution – 1 mark
R.I = 1.1 – 2 marks
R.I = 1.1007 can score 3 marks.

Suggested marking guidance for assessment b : Lenses (10 marks)
i Iris/Pupil – Changes size to make sure the correct amount of light enters the eye.

Ciliary muscles – to change the shape / curvature (of the surface) of the lens
Lens - to focus the light (from the object, onto the retina)

ii 1/16 = 1/12.5 + 1/v – 1 mark
1/v = 1/16 – 1/12.5  - 1 mark
1/v = -0.0175 – 1 mark
V= (-) 57.1cm – 1 mark

iii Attempt to use R.I = Sini/Sin r – 1 mark
Correct substitution – 1 mark
R.I = 1.37  – 1 mark



Key concept 7  – Conservation of Energy G.P.E to K.E
Energy can be manifest in several forms, Gravitational potential, kinetic, Elastic, Nuclear, Thermal, Sound, 
Elastic Potential, Chemical Potential, elastic and Light energy. Energy cannot be created or destroyed, but can  
be converted from one form to another.  This is known as the law of conservation of energy.

Gravitational potential energy is determined by an objects mass M (kg), the strength of gravity g (N/Kg) and 
the change in height it has experienced h (m), G.P.E is measured in J.

G.P.E = m x g x h

Kinetic energy is determined by an objects mass and the velocity it is travelling at and is measured in Joules(J).

K.E = 1/2mv2

For an object rolling down a hill the increase in K.E will be equal to the decrease in G.P.E, this could be 
expressed as mgh=1/2mv2 in ideal conditions 100% of the GPE would be converted into K.E but in reality, 
approximately 40% is converted into heat and sound as the falling  object does work against friction.

Assessment a: Conservation of Energy G.P.E to K.E (10 marks)

i. QWC: 
Describe what happens to the kinetic energy of a car as it brakes and comes to a halt at a red traffic light.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Some cars are now fitted with regenerative braking technology – State how these work and explain why it is 
an advantage.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Conservation of Energy G.P.E to K.E (10 marks)

i A child of mass 25kg slides down a slide with a vertical drop of 5m. Calculate the change in gravitational 
potential energy of the miner when he moves the vertical distance.
Gravitational field strength = 10N/Kg
Use the correct equation from the Physics Equation sheet
Show clearly how you work out your answer.

Change in Gravitational Potential Energy………………………………………………………Unit…………..

(2 marks)

ii. Calculate the maximum possible speed the child could reach at the bottom of the slide. 
Use the correct equation from the physics equation sheet. 
Show clearly how you work out your answer
Give your answer to an appropriate number of significant figures.

Maximum Possible speed …………………………………………………………..Unit………….

(4 marks)

iii. The speed of the miner at the bottom of the slide is much less that the calculated maximum possible speed. 
Explain why.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment a :Conservation of Energy G.P.E to K.E

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. There is a brief attempt  

to identify energy 
transfers that occur as 
a result of the braking 
process.

The spelling, 
punctuation and 

grammar are very 
weak.

There is a clear and detailed  
explanation as to how  the 
decrease in kinetic energy is 
due to the work done by the 
brakes  OR
the energy transfers that 
occur as a result of this.

There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there 
may still be some errors

There is a clear and detailed  
explanation as to how  the decrease 
in kinetic energy is due to the work 
done by the brakes  and
the energy transfers that occur as a 
result of this.

The answer shows almost faultless 
spelling, punctuation and grammar.

examples of physics points made in the response:
Brakes do work on the car wheels
Work is done as a result of friction
Kinetic energy is  transferred to heat/sound/internal energy of surroundings
Loss of kinetic energy = gain in heat/sound/internal surroundings.

ii Cars kinetic energy is used to turn a generator to charge a battery – 1 mark
Previous wasted energy is now stored as a useful form/increases cars efficiency – 1 mark
Cars could travel further with the same amount of fuel – 1 mark
Cars could use less fuel/give out less emissions/CO2/Greenhouse gases for the same journey.

Suggested marking guidance for assessment a :Conservation of Energy G.P.E to K.E 

(10 marks)
i Correct substitution – 25x10x5 – 1 mark 

Answer = 1250 J  - 1 mark

ii Attempt to equate mgh to 1/2mv2  - 1 mark
√(Their answer i) / 12.5 – 1 mark
10 – 1mark
m/s - 1 mark

iii Work is done – 1 mark
Against friction/air resistance/drag – 1 mark
Due to slide/clothes not being perfectly smooth – 1 mark
Kinetic energy is lost to heat/sound/internal energy of surroundings.



Key concept 8 - Electromagnetism
When a current flows through a wire a magnetic field is produced around the wire, if this wire is within a larger 
magnetic field the magnetic repulsion/attraction will cause the wire to experience a force. If built correctly a 
coil of wires can be made to spin.  The conductor will not experience a force due to the magnetic field if it is 
parallel to the magnetic field. The direction of the force will be reversed if the current or the direction of the 
magnetic field is reversed.  Flemings left hand rule can be used to identify the direction of the force produced.  
This is known as the Motor effect.  
When a magnet is pushed into a coil, a p.d. is generated in the coil allowing current to flow through it.  

Assessment a: Electromagnetism (10 marks)

i. QWC: 
Describe the construction and how an electric motor transforms electrical energy into kinetic energy.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Compare the similarities and differences between a motor and a generator.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Electromagnetics (10 marks)

i. A wire connect to an ammeter is passed through a magnetic field and records a current of 0.002A. Describe 
what would you observe if;

The wire was moved in the opposite direction …………………………………………………………………………………………………………………………..

The Wire was moved slower ……………………………………………………………………………………………………………………………………………………………

The wire is coiled up and passed through …………………………………………………………………………………………………………………………………..

(3 marks)

ii. Explain how Fleming’s left hand rule is used in understanding the motor effect. 

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)

iii. Explain how you would make an electric motor  go faster?

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment a : Electromagnetism (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. A simple description  of 

an electric motor
OR
A simple description of 
the process of the motor 
effect

The spelling, punctuation 
and grammar are very 

weak.

A simple description  of an electric 
motor AND
A simple description of the process of 
the motor effect
OR
A detailed description of either an 
electric motor OR the process of the 
motor effect.

There is reasonable accuracy in 
spelling, punctuation and grammar, 

although there may still be some 
errors

A detailed description of either an 
electric motor AND the process of 
the motor effect.

The answer shows almost 
faultless spelling, punctuation 
and grammar.

examples of physics points made in the response:

Electric motor – coil of wire placed between north and south poles of a magnet, commuter used to keep 

electric contact as the coil of wires rotates.

Motor effect – force of repulsion/attraction as the current passes through the magnetic field, force felt when 

electric current passes at an angle to the magnetic field.

ii Any 4 from;
Motor – current produces rotation, description of commutator
Generator – rotation of coils provides electrical current, no need for commutator, produces 
alternating current,
Both – stationary magnetic field used, rotating coil.

Suggested marking guidance for assessment b : Electromagnetism (10 marks)
i Reading of -0.002

Less current to be induced
More current to be induced

ii Any 3 from:
Attempt to draw a diagram to represent Flemings left hand rule with labels 
State what each finger represents and that they are all at right angles to one another
Give an explanation of how the direction of force can change if there is a change in polarity of 
magnet or/ and when there is a change in the direction of the current. 

iii Any 4 from  - larger electric current used, more coils of wires, thicker wire, stronger magnetic 
field, move closer to the magnetic field,  wrap wires around soft metal core



Key concept 9 – Mains Electricity

Cells and batteries supply D.C current, which always passes in the same
direction whereas plug sockets supple alternating current, which constantly 

changes direction with a  frequency of 50Hz. Mains supply has a potential 
difference of 230v.

The structure of a plug is  to have a earth wire, live wire and neutral wire. The
Live wire is also connected to a fuse. If due to an electrical fault the current 
exceeded the rating the fuse wire would melt, breaking the circuit. The earth 
wire allows electrical current to flow to the ground safely. Usually appliances 
with metal cases are earthed. Some appliances have residual current circuit 
breakers that detect a difference in current between the live and the neutral
wires, an advantage over fuses is that this device can then shut down much 
faster than it takes a fuse to break a circuit.

Assessment a: Mains Electricity (10 marks)

i. QWC: 
Compare and contrast the function of a fuse and an RCCB.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Explain why it would be safe to install a 3A fuse into a 13A cooker, but not to install a 13A fuse into a 3A 
toaster.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Mains Electricity (10 marks)

i. Mains electricity supply an alternating current whereas batteries supply a Direct Current. Explain the 
difference between them? Explain  the advantages of an alternating current?

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. Describe the structure of a cable that should be used to connect an electrical appliance to the mains 
electricity supply.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Explain the purpose of the earth wire.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)



Suggested marking guidance for assessment a : Mains Electricity (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. Simple description of a 

fuse
OR
Simple description of a 
RCCB 

The spelling, punctuation 
and grammar are very 

weak.

Detailed description of a fuse 
OR 
Detailed description of a RCCB
OR
Simple description of fuse AND 
RCCB
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

Detailed description of a fuse 
AND
Detailed description of a RCCB
AND
Comparison made between the two

The answer shows almost faultless 
spelling, punctuation and grammar.

examples of physics points made in the response:
Fuse – melts when current is too large, braking the circuit, fuses typically available in 3A,5A,13A for different 
ratings of appliances. 
RCCB – monitors current in live and neutral wire, if a difference in current is detected RCCB shuts down 
circuit.
RCCB shuts off electricity significantly faster than time taken for fuse to melt.

ii Oven will draw more current than the fuse is rated for – 1 mark
Fuse will always melt in oven, won’t work but won’t be dangerous – 1 mark
Toaster will draw significantly less current than the fuse is rated for – 1 mark
Toaster fuse won’t melt when it should, will allow dangerous levels of current – 1 mark

Suggested marking guidance for assessment  b: Mains Electricity (10 marks)
i a.C constantly flows changes direction/flows in two directions – 1 mark

d.C flows in 1 direction – 1 mark
A.C allows voltage to be stepped up/stepped down using a transformer – 1 mark

ii Contains live, neutral, and earth wire – 1 mark
Live wire is connected to fuse – 1 mark
Wire/cable should be insulated – 1 mark
Cable grip should be present to prevent the wires becoming loose – 1 mark

iii Allows current  an easy route to flow to the ground – 1 mark
In the event of an electrical fault prevents current flowing through a person to the ground – 1 
mark
Reduces risk of electrocution – 1 mark.



Key concept 10 – Star formation

Stars form when enough dust and gas from space is
pulled together by mutual gravitational attraction. 
During the main sequence of a stars life its size is 
stable as the forces of nuclear fusion pushes outwards
and forces due to gravitational attraction which act inwards are 
balanced. During the lifetime of a star it will go through several 
stages, the life cycle is determined by a stars size. Stars 
release energy by fusing hydrogen into heavier elements.
They are responsible for the large variety of different elements 
present in the universe currently, compared with the early 
universe being composed of Hydrogen and Helium.
Elements up to Iron (on the periodic table) are produced during a typical star 
stars lifetime. Elements heavier than Iron are produced during supernova
explosions. These explosions are also responsible for distributing 
elements throughout the universe.

Assessment a: Star Formation (10 marks)

i. QWC: 
Describe and explain the stages a star much larger the sun goes through once that star has reached the end of 
its main sequence cycle.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

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

ii Explain why larger stars spend a shorter time as a main sequence star.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Star Formation (10 marks)

i. Summarise what role stars play in the creation and dispersal of heavy elements?

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. Explain what happens to a star after the main sequence period for the star to eventually become a black 
dwarf.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Compare the similarities and differences between the life-cycles of a star like our sun and that of a very large 
star.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)



Suggested marking guidance for assessment  a: Star formation (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content. There is a basic description 

of the events immediately 
following the end of the 
main sequence
OR 
2 stages are correctly 
named and sequenced.
The spelling, punctuation 

and grammar are very 
weak.

There is a simple description of 
why the different stages occur
AND
At least 2 stages are correctly 
named and sequenced.
There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there may 
still be some errors

There is a detailed description 
of why the different stages 
occur (Gravity Vs. Fusion 
pressure)
AND
All stages are correctly named in 
the correct sequence.
The answer shows almost 
faultless spelling, punctuation 
and grammar.

examples of physics points made in the response:
The core of the star runs out of hydrogen, (the star) expands (to form), (the star) cools (to form), a red 
supergiant, (outer layers) explode , as a supernova , elements heavier than iron are formed , core shrinks,
becoming a neutron star ,if mass large enough (core collapses) ,(to form) a black hole.

ii During the main sequence the forces of gravity and fusion pressure are balanced  - 1 mark
Due to size of the larger star force of gravity is larger – 1 mark
So more hydrogen is fused to balance gravity – 1 mark
Therefore star uses up its “fuel” faster – 1 mark

Suggested marking guidance for assessment  b: Star formation (10 marks)

i Any 4 from 
During the nuclear fusion process hydrogen is fused to make helium
During the red giant/supergiant stage light elements, oxygen, nitrogen, carbon etc. are fused
During a super nova elements heavier than Fe are fused
Supernova spreads out fused elements.

ii Any 4 from –
Star swells to red supergiant – 1 mark
Fusion pressure no longer sufficient to balance gravity – 1 mark
Outer layers explode as a supernova – 1 mark 
Core shrinks to become a neutron star/black hole if large enough – 1 mark

iii Any 4 from 
Sun-like star expands to form a red giant – 1 mark
Fuel runs out and  Contracts/shrinks to form a white dwarf – 1 mark
No supernova formed – 1 mark
Fusion is no longer occurring during the white dwarf stage – 1 mark
White dwarf eventually cools to form a black dwarf – 1 mark
V. Large star – expands to form a super red giant – 1 mark
Explanation of the route of either neutron star or black hole 
There is a supernova explosion – 1 mark


