
 

  Pathway to Year 12 PHYSICS  

  

Welcome to the Pathways material to A level physics. There are a number of key skills and 

concepts within physics which you will need to master in order to be successful. Now is the 

perfect time to start practicing them  

I have identified six key areas to focus on and provided targeted work to support your 

independent study. Please follow the programme and submit your assignment on time. If 

you have any queries or concerns you can contact me via email.  

(n.edmund@foresthillschool.co.uk) or (c.andrews@sydenham.lewisham.sch.uk)  

  

Course details:  

Specification name/number and exam board: OCR A level Physics A (H556)  

This is the link to the specification:   

https://www.ocr.org.uk/qualifications/as-and-a-level/physics-a-h156-h556-from-2015/  

  

Course outline:   

Module 1: Development of practical skills in physics (assessed throughout the course via practicals)  

Module 2: Foundations in physics (maths skills)  

Module 3: Forces and motion (Yr12)  

Module 4: Electrons, waves and photons (Yr12)  

Module 5: Newtonian world and astrophysics (Yr13)  

Module 6: Particles and medical physics (Yr13)  

*Modules 1 and 2 are taught continuously across all topics in Yr12 and Yr13  
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Assessment information:   

  
There are 3 terminal exams in 2023:  

 Modelling Physics (2h15m)   

 Exploring Physics (2h15m)   

 Unified Physics (1h30m)  

  

    

Pathways to Yr12 Physics programme details:  

1. Maths skills   

- Symbols and units  

- Rearranging equations  

- Standard form  

2. Forces and motion  

- Speed, displacement and velocity  

- Resolving vectors and forces  



- Acceleration  

- Displacement-time graphs and velocity-time graphs  

3. Energy   

- Kinetic energy and gravitational potential energy  

- Conservation of energy  

- Work, power and efficiency  

4. Materials  

- Forces and springs  

- Hooke’s law practicals  

- Elastic potential energy  

5. Electricity  

- Current, potential difference and resistance  

- I-V graphs  

- Power in electrical circuits  

6. Waves  

- Frequency and the wave equation  

- Reflection, refraction and diffraction  

 

  

How to study  
For each numbered topic, follow the links to the YouTube clips and information online and 

complete the associated tasks. These tasks need to be submitted for marking.   

If you need help on a particular topic email me for support and clarification.  

(n.edmund@foresthillschool.co.uk) or (c.andrews@sydenham.lewisham.sch.uk)  

  

Resources:   

For the pathways learning, I suggest you get a copy of the Head start to A level Physics CGP 

book. You can get this online via Amazon. The link is here:  

https://www.amazon.co.uk/Head-Start-level-Physics-Level/dp/1782942815  
  

This link is some career information you might like to explore. 

https://spark.iop.org/sites/default/files/media/documents/physics_at_home_for_16-19_year_olds.pdf  

At the end of this document are some definitions so that you can learn the key vocabulary.   

(I also turned them into Quizlet flashcards – please copy and paste this into a browser to join) https://quizlet.com/join/HvhwhVY5M  
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Tasks Yr12 Physics  

  

1. Foundations of Physics (Maths skills)  

Symbols and Prefixes  

At A level, unlike GCSE, you need to remember all symbols, units and prefixes. Below is a list 

of quantities you may have already come across and will be using during your A level course. 

Check you know these and learn them by heart if you do not. You could make flashcards or 

make some quizzes.  

  
 

Prefix  Symbol  Power of ten  

Nano  n  x 10-9  

Micro  μ  x 10-6  

Milli  m  x 10-3  

Centi  c  x 10-2  

Kilo  k  x 103      

Mega  M  x 106  

Giga  G  x 109  
 

 

Quantity  Symbol  Unit  

Velocity  v  ms-1  

Acceleration  a  ms-2  

Time   t  S  

Force  F  N  

Resistance  R  Ω  

Potential difference  V  V  

Current  I  A  

Energy  E or W  J  

Pressure  P  Pa  

Momentum  p  kgms-1  

Power  P  W  

Density  ρ  kgm-3  

Charge  Q  C  
 

  

  

  

  

  

  

  

  



  

    Solve the following:  

1. How many metres in 2.4 km?  

  

  

2. How many joules in 8.1 MJ?  

  

  

3. Convert 326 GW into W.  

  

  

4. Convert 54 600 mm into m.  

  

  

5. How many grams in 240 kg?  

  

  

  

6. Convert 0.18 nm into m.  

  

  

7. Convert 632 nm into m. 

Express in standard form.  

  

  

8. Convert 1002 mV into V. 

Express in standard form.  

  

  

9. How many eV in 0.511 MeV? 

Express in standard form.  

  

  

10. How many m in 11 km? Express 

in standard form.  

  

1. Write 2530 in standard form.  

  

  

2. Write 280 in standard form.  

  

  

3. Write 0.77 in standard form.  

  

  

4. Write 0.0091 in standard form.  

  

  

5. Write 1 872 000 in standard 

form.  

Standard Form  

At A level quantities will be written in standard form, and it is expected that your 

answers will be too.  

This means answers should be written as ….x 10y. E.g. for an answer of 1200kg we 

would write 1.2 x 103kg. For more information visit:  

https://www.bbc.co.uk/bitesize/guides/zxsv97h/revision/1  

https://www.bbc.co.uk/bitesize/guides/zxsv97h/revision/1
https://www.bbc.co.uk/bitesize/guides/zxsv97h/revision/1


6. Write 12.2 in standard form.  

  

  

7. Write 2.4 x 10 2 as a normal 

number.  

  

    

 

8. Write 3.505 x 10 1 as a 

normal number.  

  

  

9. Write 8.31 x 10 6 as a normal 

number.  

  

  

10. Write 6.002 x 10 2 as a normal 

number.  

  

  

11. Write 1.5 x 10-4 as a normal 

number.  

  

  

12. Write 4.3 x 103 as a normal 

number.  



Rearranging formulae  

This is something you will have done at GCSE and it is crucial you master it for success at A 

level. For a recap of GCSE watch the following links: 

https://www.bbc.co.uk/bitesize/guides/z36vcj6/revision/4  

www.youtube.com/watch?v=_WWgc3ABSj4  

  

Rearrange the following:  

  

1. E=m x g x h to find h  
  

  

2. Q= I x t to find I  

  

  

3. E = ½ m v2 to find m  

  

  

4. E = ½ m v2 to find v  

  

  

  

  

  

  

5. v = u + at to find u  

6. v = u + at to find a  

7. v2 = u2 +2as to find s  

8. v2 = u2 +2as to find u  
       

Significant figures  

  

At A level you will be expected to use an appropriate number of significant figures in your 

answers. The number of significant figures you should use is the same as the number of 

significant figures in the data you are given. You can never be more precise than the data 

you are given so if that is given to 3 significant your answer should be too. E.g. Distance =  

8.24m, time = 1.23s therefore speed = 6.75m/s  

  

The website below summarises the rules and how to round correctly.  

http://www.purplemath.com/modules/rounding2.htm  

  

Give the following to 3 significant figures:  

1. 3.4527  

2. 40.691  
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3. 0.838991  

4. 1.0247  

5. 59.972   

  

Calculate the following to a suitable number of significant figures:  

1. 63.2/78.1  

  

2. 39+78+120  

  

3. (3.4+3.7+3.2)/3  

  

4. 0.0256 x 0.129  

  

5. 592.3/0.177  

  

  

2. Forces and motion  

At GCSE you studied forces and motion and at A level you will explore this topic in more 

detail so it is essential you have a good understanding of the content covered at GCSE. You 

will be expected to describe, explain and carry calculations concerning the motion of 

objects. The websites below cover Newton’s laws of motion and have links to these in 

action.  

  

http://www.physicsclassroom.com/Physics-Tutorial/Newton-s-Laws 

https://www.bbc.co.uk/bitesize/guides/zwc7pbk/revision/1 

https://www.youtube.com/watch?v=fMkctIXg8P0&list=PLGvD8d3gDHUVUnb97i4YDn6HPfvd9FB8U&index=4  

  

a) Sketch a velocity-time graph showing the journey of a skydiver after leaving the 

plane to reaching the ground.  

b) Label the point at which the skydiver reaches terminal velocity.   

http://www.physicsclassroom.com/Physics-Tutorial/Newton-s-Laws
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c) Sketch a distance-time graph and state what a horizontal line represents. Which 

other quantity can be determined from a distance-time graph?  

d) Explain the difference between a scalar and vector quantity and give examples for 

each.  

e) Compare a distance-time graph and a velocity-time graph. How are they similar? 

How are they different?  

  

 

  

3. Energy  

Energy is a key concept which runs throughout all physics topics so it is essential that you are secure 

in your understanding of energy so far. Follow the links to review information about energy and 
complete the tasks below.  

  

https://www.youtube.com/watch?v=jSycRyhYZ6U&list=PLGvD8d3gDHUVUnb97i4YDn6HPfvd9FB8U&index=11 

https://pmt.physicsandmathstutor.com/download/Physics/GCSE/Notes/AQA/1-Energy/Definitions.pdf 

https://www.bbc.co.uk/bitesize/guides/zp8jtv4/revision/1  

  

a) Write down some examples for each of the following forms of energy:  

o kinetic energy  

o gravitational potential energy o chemical energy o elastic potential energy  

o electrical potential energy  

  

b) Write a definition for the word ‘energy’. What does it mean? How is energy related to work 
done?  

  

c) Richard Feynman was a Nobel-prize winning physicist and one of the greatest science 

communicators in history. This is what he said about the conservation of energy:  

“The law is called the conservation of energy.  It states that there is a certain quantity, which 
we call energy, that does not change… when something happens.  It is not a description of a 
mechanism, or anything concrete; it is just a strange fact that we can calculate some number 
and when we finish watching nature go through her tricks and calculate the number again, it 
is the same.”  
You can watch the video ‘Feynman lecture on great conservation principles’ to hear more. 
https://www.youtube.com/watch?v=qMd4KOI6LF0 (Let me know what you think about the 
jokes in this clip).  
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d) The image shows an idea for a perpetual motion machine – weights falling on one side of the 

wheel make weights on the other side move upwards, supposedly keeping the wheel turning 
forever. In reality this will not happen – why not?  

 

4. Materials  
  

At GCSE you have studied elastic potential energy and carried out experiments with springs. 

During A level physics you will study some more properties of materials and link these properties 
to their possible uses. This topic within physics is extremely important for engineers who design 

and construct new appliances and devices from satellites to submarines.   

  

You will build on what you already know about Hooke’s law and elastic potential energy. You will 
investigate how forces affect different materials, and see how these effects can be measured.  
  

  
  

a) List some examples from daily life where a force changes the shape of an object.  

  

b) Look at the photo of the suspension bridge. Are the forces in the metal cables tensile or 

compressive? What about the forces in the towers? Define the terms ‘tensile’ and 

compressive’.   

 

  

c) The photo shows a girl using a catapult to fire a stone. What happens to the energy stored in 

the elastic when she releases it?  

 
  

d) When a material is compressed or extended without going beyond its elastic limit, the work 

done on the material can be fully recovered when the force is removed.  

Why is some of the energy not recoverable when a material has gone through plastic 

deformation?  

   



e) Within the elastic limit, the work done is equal to the area under a force–extension graph. 

Use the graph to calculate the work done when the spring is extended from 40 mm to 60 
mm. Be careful with your units.  

 

5. Electricity  
  

At A level you will learn more about how current and voltage behave in different circuits 

containing different components. You should be familiar with current and voltage rules in a 
series and parallel circuit as well as calculating the resistance of a device.  

  

  
http://www.allaboutcircuits.com/textbook/direct-current/chpt-1/electric-circuits/  
https://www.bbc.co.uk/bitesize/guides/zpdtv9q/revision/1   
  

a) Try these simulations at home: (try to set up all the circuits from the diagrams below) 

https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc-virtual-lab  

  

  
b) Add the missing ammeter readings on the circuits below.   

  

    

c) Explain why the second circuit has more current flowing than the first.  

  

  

d) Add the missing potential differences to the following circuits  
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6. Waves  
  
You have studied different types of waves and used the wave equation to calculate speed, frequency and 

wavelength. You will also have studied reflection and refraction.   

  

Use the following links to review this topic.  

https://www.bbc.co.uk/bitesize/guides/zgf97p3/video 

https://www.youtube.com/watch?v=O0PawPSdk28 

https://www.youtube.com/watch?v=F6OA_jvnwus&list=PLGvD8d3gDHUWvqi07g1Fa9f0LmvveiGzt&index=10  

  

a) Draw a diagram showing the refraction of a wave through a rectangular glass block. Explain 

why the ray of light takes this path.  

  

  

  

  

  

  

b) Describe the difference between a longitudinal and transverse waves and give an example of 

each  

  

  

  

https://www.bbc.co.uk/bitesize/guides/zgf97p3/video
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c) Draw a wave and label the wavelength and amplitude  

 

  

  

  

Pathways Assignment  

  
1.  Practical skills task  

For this task you will need to carry out some research and write a method for carrying out one of the 

following practicals:  

- Determining the specific heat capacity of aluminium  

- Determining the magnetic flux density of a magnetic field  

  

You will need to include:  

  

Variables:  

• Independent variable  

• Dependent variable  

• Control variables  

• Hazards and precautions (risk assessment)  

  

Method  

• Equipment  

• Diagram or picture of the experiment  

• Step by step method clearly explaining what is being changed and measured  

  

Analysis  

• Details of any equations or calculations that are required  

• Details of a graph that you will plot  

• Details of how the graph will be used to find key information (e.g. gradient, y-intercept)  

  

  

  

    

2.  Research skills task  

For this task you will need to write a suitable report on a chosen area of A Level Physics. You need to 

demonstrate good research skills, using information from books, journals and the internet along 

with correct referencing of any sources of information used. Your report needs to be approximately 
3 A4 pages long.  

  

You can choose from the topics below or email me if you have an idea for a topic you are interested 
in; I will give you some guidance with the structure.  



  

• Dark matter and dark energy o What is it? Name the scientists who have made significant 

contributions. How can it be detected? What are MACHOs, WIMPs, Axions and Neutrinos? 

Research the fate of the universe and relate this to dark matter and dark energy.  

• What is superconductivity?  

o When was superconductivity discovered? Who discovered it and when did they 

receive the Nobel Prize? When was the BCS theory of superconductivity published? 
At what temperature does the BCS theory break down? Who developed the vortex 

theory of superconductivity? What’s the difference between type I and type II 

superconductors? Why do scientists still believe superconductivity involves pairs of 
electrons?  

• States of matter o How many states of matter are there? Name all of the changes of state. 

Which external properties affect states of matter? Can a substance exist in more than one 

state of matter? Name the scientists who have made significant contributions to 

determining states of matter.  

• Electromagnetic induction and wireless charging o Why is wireless charging called 

inductive charging? Who was Nikola Tesla and how did he demonstrate wireless power 

transmission in 1891? How does wireless charging work and how is it used today? Discuss 

the disadvantages of wireless charging. Suggest how energy losses can be reduced when 
charging devices wirelessly.  

  

Include diagrams, graphs and pictures to help illustrate the points you make in your essay.  Add 
all of the references (websites, books, journals and other publications) to a list at the end of 

your essay.  

  

Add the word count to the end of your essay. For guidance, it should be around 2500 words – with 

each image used counting as 250 words.  

  

OCR Year 12 Physics Definitions ()  
85 definitions  

scalar quantity  Scalar is magnitude only.  
Examples: time, volume, pressure, energy and power.  

vector quantity  Vector quantities have a magnitude and direction.  
Examples: displacement, velocity, acceleration, force and weight.  

precision  How close repeated measurements are to each other.  

accuracy  How close a measured value is to the true value.  

    

displacement  Distance travelled in a particular direction.  

velocity [2]  Rate of change of displacement.  

acceleration [3]  The rate of change of velocity.  

thinking distance  The distance travelled by the car from the moment the driver sees a 
hazard until the brakes are applied.  

https://quizlet.com/join/HvhwhVY5M 



braking distance [2]  The distance travelled by the car after the brakes are applied until the 
car stops.  

stopping distance  The sum of the thinking and braking distance.  

newton  The force when a 1 kg mass has an acceleration of 1 m s-2.  

terminal velocity  The maximum velocity when drag equals weight.  

moment of a force [3]  Moment = force multiplied by perpendicular distance from pivot.  

couple [2]  A pair of equal and opposite forces (with their lines of action separated 
by a distance)  

torque of a couple  One of the forces multiplied by the perpendicular distance between the 
forces.  

principle of moments  
[2]  

When an object is in equilibrium, the sum of clockwise moments equals 
the sum of anticlockwise moments about the same point.  

centre of gravity [2]  The point where the weight of the object appears to act.  

conditions for an 
object in equilibrium.  

1: The net force is equal to zero.  
2: The net moment is equal to zero.  

density  Mass per unit volume.  

pressure  Force exerted per cross-sectional area.  

Archimedes’ principle  the upthrust is equal to the weight of the fluid displaced  

work done by a force  
[7]  

Force multiplied by distance moved in the direction of the force.  

joule  Work done by a force of one newton causing a movement across a 
distance of one metre in the direction of the force.  

 

principle of 
conservation of 
energy [3]  

Energy cannot be created or destroyed, it can only be transferred into 
other forms.  
Total energy of a closed system remains constant.  

gravitational potential 
energy [2]  

GPE is linked to the position of an object within a gravitational field.  

power [2]  Power = work done per unit time OR rate of work done.  

watt [2]  1 joule of energy transferred (or work done) per second.  

Hooke’s law [3]  The extension is directly proportional to the force applied on a spring 
(providing the elastic limit is not exceeded).  

force constant (of a 
spring/wire) [2]  

Force per unit extension.  

stress  Force per unit cross-sectional area.  



strain  Extension per unit length (no units).  

ultimate tensile 
strength  

The maximum stress material can withstand before fracture.  

Young modulus  Young modulus = stress/strain.  
Providing the elastic limit is not exceeded.  

elastic deformation  A reversible change in the shape of an object – material returns to 
original shape and size when load is removed.  

plastic deformation  Material has permanent change of shape when the load is removed.  

Newton’s first law [2]  A body will remain at rest or continue to move with constant velocity 
unless acted upon by a resultant force.  

Newton’s second law  
[2]  

Resultant force is directly proportional to the rate of change of 
momentum.  

Newton’s third law  When one body exerts a force on another the other body exerts an equal 
(in magnitude) and opposite (in direction) force on the first body.  

linear Momentum  Product of mass and velocity.  

net force on a body  Net force is equal to rate of change of its momentum.  

impulse of a force  Force multiplied by the time duration of the collision.  

principle of 
conservation of  
momentum  

Total momentum is constant/conserved for a closed system/provided no 
external forces.  

perfectly elastic 
collision  

Collision in which kinetic energy is conserved  
OR collision with no change/loss of kinetic energy.  

inelastic collision  Collision in which there is some loss of kinetic energy.  

    

electric current  Rate of flow of charge  

coulomb  The charge passing a point in one second when there is a current of one 
ampere (1 C = 1 A s).  

 

mean drift velocity  The average displacement of the electrons along the wire per second. 
Over time, they move slowly in one direction through the metal because 
they collide with the ions in the wire.  

potential difference  Work done per unit charge transferred from electrical to other forms.  

e.m.f. [4]  Work done per unit charge from some form of energy e.g. chemical, to 
electrical energy.  



electron volt [2]  An eV is the energy required to accelerate an electron through a p.d. of 1 
V. 1 eV = 1.6 x 10-19 J.  

resistance [3]  Resistance = p.d. divided by current.  

ohm  The resistance of a component that has a potential difference of 1 V per 
unit ampere.  

Ohm’s law  p.d. is proportional to current for a conductor at a constant temperature.  

resistivity [3]  Resistivity = resistance x cross-sectional area /length.   
  
OR you can state the symbol equation, with the quantity symbols defined 
(R is resistance, A is cross-sectional area and l is the length).  

power  Work done per unit time.  

kilowatt-hour (kWh)  
[4]  

The energy transferred by an appliance of 1 kW for a time of 1 hour. 
Equivalent to 3.6 MJ.  

Kirchhoff’s first law [2]  Total current into a junction equals the total current out. Conservation of 
charge.  

Kirchhoff’s second law 
[3]  

Sum of the e.m.f.s equals the sum of the p.d.s around a closed loop in a 
circuit. Conservation of energy.  

internal resistance [3]  The supply behaves as if it has an internal resistance, causing some 
energy to be transferred into thermal (when a current is drawn from it).  

terminal p.d.  Energy (available) to be transferred per unit charge, across the terminals 
of the supply, from electrical to other forms.  
(When no current flows, this will be the e.m.f. of the source.)  

progressive wave [2]  Transfer of energy as a result of oscillations (of the medium through 
which the energy is travelling).   

longitudinal wave [2]  Oscillations (of medium) are parallel to the direction of energy transfer. 
Examples: Sound, P-waves.  

transverse wave [2]  Oscillations (of medium) are perpendicular to the direction of energy 
transfer. Examples: EM waves, surface water waves, S-waves.  

displacement [2]  Distance (of the body) from an equilibrium position.  

amplitude [4]  Maximum possible displacement from equilibrium/rest position.  

wavelength [2]  Minimum distance between two consecutive identical points on the 
wave (or points with the same phase).  

period [2]  The time it takes for one complete wavelength (or oscillation) to pass a 
point.  



phase difference [4]  How far ‘out of step’ the oscillations of two points, on the same wave or 
different waves, are from each other. Expressed in degrees or radians. 
They are in phase if they have a phase difference of 0ᵒ or 360ᵒ, antiphase 
if 180ᵒ.  

frequency [5]  The number of complete oscillations per unit time.  

speed of a wave  Distance travelled by the wave per unit time.  

diffraction (2)  When wavefronts spread out after passing through a gap or around an 
obstacle.  

intensity [4]  Intensity is the incident power per unit area.  

infra-red radiation  Part of the electromagnetic spectrum. Has a lower frequency, or longer 
wavelength, than the visible region.  

plane polarised wave  
[2]  

Oscillations are in one direction only, perpendicular to the direction of 
energy transfer.  

critical angle  The angle of incidence at the boundary between two media that will 
produce an angle of refraction of 90⁰.  

Principle of 
superposition of 
waves [3]  

When two of more waves meet at a point, the resultant displacement is 
equal to the sum of the displacements of each (individual) wave.  

interference [2]  When two waves meet at a point, there is a change in overall 
displacement.  

coherence/coherent  
[3]  

A constant phase difference between waves.  

path difference  A difference in the distance travelled by two waves from their source to a 
specific point (measured in m).  

stationary/standing 
wave  

Traps/stores energy in pockets. Has nodes and antinodes.  

node  A node occurs where the amplitude is zero.  

antinode  An antinode occurs where the amplitude of the standing waves takes the 
maximum possible value.  

photon [2]  A quantum of electromagnetic energy.  

photoelectric effect  Emission of electrons from a metal surface when photons (of frequency 
greater than the threshold frequency) are incident on the metal surface.  

work function [3]  The minimum energy required to release an electron from the surface of 
the metal.  

threshold frequency  The minimum frequency of the electromagnetic radiation that will cause 
the emission of an electron from the surface of the metal.  



de Broglie wavelength 
(of an electron)  

Electrons are observed to behave as waves, where the electron 
wavelength depends on its speed/momentum.  

  

    
Wider reading  

Books  

Bill Bryson, A Short History of Nearly Everything, Transworld. Doubleday  

New Scientist Why don’t penguins’ feet freeze? Websites 

https://phet.colorado.edu/en/simulations/category/physics  Some interesting simulations  

http://www.sixtysymbols.com/videos/second_law.htm Really good series of videos with clear 

explanations  

http://www.iop.org/education/student/index.html The Institute of Physics has some interesting 

resources for you to explore  

https://phet.colorado.edu/en/simulations/category/physics
https://phet.colorado.edu/en/simulations/category/physics
http://www.sixtysymbols.com/videos/second_law.htm
http://www.sixtysymbols.com/videos/second_law.htm
http://www.iop.org/education/student/index.html
http://www.iop.org/education/student/index.html

