
Year group: 12 
Subject: Physics AS/A-level 

Content 
 
What will I 
learn? 
What do I need 
to know? 

I will learn about: 
Foundations of Physics 
 
I will know that: 
 
Physics is not only a collection of concepts about 
everything from subatomic particles to the 
whole Universe. It is a set of different ways of 
thinking that have led to countless successful 
descriptions and explanations of the way the 
Universe works. Physicists have learned new 
ways of thinking as they look for deeper and 
deeper explanations of physical phenomena, 
searching for the most fundamental answer that 
can be applied across the widest range of 
disciplines. 
 
Foundations of physics introduces the 
Important ideas and conventions that permeate 
the fabric of physics. You will develop your skills 
in critical thinking, reasoning and logic, and 
mathematics. With these you will be able to 
build models to describe a wide variety of 
systems and to make predictions about different 
circumstances. Through an exploration of units 
you will learn about the well-defined and 
universally understood methods used by 
physicists to measure physical phenomena, and 
methods that help physicists across the globe 
effectively communicate their ideas within the 
scientific community. 
 
By developing your understanding of vectors 
You will build a powerful mathematical toolkit 
that you will use throughout your studies. 

I will learn about: 
Forces and Motion 
 
I will know that: 
 
Force and motion are tightly knitted together. 
They form a central part of every physicist's 
understanding of the Universe around us. 
 
In this module you will learn how to 
mathematically model the motion of objects 
and will develop your understanding of the 
effects forces have on objects. You will also 
learn about the important connection between 
force and energy. 
 
Motion explores the key ideas used to 
describe and analyse motion in both one 
and two dimensions, including the motion of 
Olympic swimmers, sprinting cheetahs, and 
parachutists jumping from the very edge of 
space. 
 
Forces in action develops ideas about the effect 
of forces on objects. In this chapter you 
will learn how the motion of an object 
changes when it experiences a resultant force, 
and how several balanced forces are essential in 
contexts including rock climbing and bridge 
building. 
 
Work, energy, and power explores the 
Important link between work done and energy. 
You will learn how to apply the 
important principle of conservation of 

I will learn about: 
Electrons, waves and photons 
 
I will know that: 
 
Quantum physics is perhaps one of our 
greatest ever achievements. It allows us 
to make incredibly accurate predictions of 
what smaller happens on tiny scales far than an 
atom. In order to help you understand its key 
ideas, this module takes you on a journey, 
starting with electrons and how they behave in 
electrical circuits through an exploration of 
wave properties ending with quantum physics. 
Charge and current provides an introduction to 
the fundamental ideas of charge and 
current, exploring the link between lightning 
strikes, the human brain, and the wonder 
material that is graphene. 
 
Energy, power, and resistance develops the use 
of electrical symbols, along with key ideas like 
electromotive force, potential difference, and 
resistivity. You will learn about how differences 
in resistance help archaeologists discover 
ancient remains and doctors care for 
premature babies. 
 
Electric circuits brings together ideas from 
previous two chapters to explore the use 
of electrical circuits, including explanations 
of how potential dividers are used to make 
volume control dials and why a car battery can 
supply such a high current. 
 



 
You will hone your ability to make 
approximations and estimations in order to gain 
a sense of magnitudes and to know what sort of 
answers to expect. A study of errors, 
uncertainty, precision, and accuracy develops 
your understanding of the limitations of 
experimentation. You will learn how to present 
your data appropriately and express numerically 
a level of confidence in your findings. 
 
Key terms: 
derived unit 
displacement 
prefix 
standard form 
 

energy to situations from wind turbines to roller 
coasters. 
 
Materials introduces several ideas that are 
essential in engineering. In this chapter you 
will learn how to classify different materials 
according to their properties, and the 
mathematics of the differences between a 
bungee cord and the latest aluminium alloy. 
 
Laws of motion and momentum will enable you 
to combine the ideas developed in the previous 
chapters. You will learn how 
Newton's laws are used to predict the 
Motion of all colliding or interacting objects, 
From astronauts in the International 
Space Station to the humble supermarket 
shopping trolley. 
 
Key terms: 
acceleration 
Archimedes’ principle 
base unit 
braking distance 
brittle 
compression 
couple 
density 
ductile 
elastic 
equilibrium 
fluid 
impulse 
inelastic 
limit of proportionality 
linear momentum 
loading 
mass  

Waves 1 explores waves and their properties. 
You will learn about electromagnetic waves, 
earthquakes, and how diamonds get their 
sparkle. 
 
Waves 2 includes explanations of how musical 
instruments produce their characteristic notes 
and how noise-cancelling headphones work so 
effectively. You will learn about the effect of 
interference of waves in a variety of situations. 
 
Quantum physics introduces several truly 
amazing concepts, including the ideas that 
not only do electromagnetic waves have 
wave- and particle-like behaviour but this dual 
nature is also found to be characteristic of all 
particles, including electrons. Electrons can be 
made to diffract! 
 
Key terms: 
Ampere 
coulomb 
diffraction 
electromotive force 
electronvolt 
frequency 
harmonic  
intensity 
interference 
internal resistance 
ion 
kilowatt-hour 
longitudinal wave 
lost volts 
maximum (waves) 
mean drift velocity 
minimum (waves) T 
monochromatic 



moment 
normal contact force 
perfectly elastic collision 
pivot 
plastic deformation 
plumb-line 
polymeric 
power 
pressure 
projectile 
restoring force 
resultant vector 
scalar quantity 
stiffness 
stopping distance 
strain 
stress  
tensile deformation 
tensile force 
tensile strain 
tensile stress 
tension 
terminal velocity 
thinking distance 
torque (of a couple)  
ultimate tensile strength 
uniform gravitational field 
upthrust  
vector quantity 
vector triangle 
velocity 
weight 
work 
yield point 
Young modulus 
 

node 
normal 
number density 
ohm 
ohmic conductor 
partially polarised 
path difference 
peak 
period (waves) 
phase difference 
photoelectric effect 
photoelectrons 
photon 
Planck constant 
plane polarised 
polarisation 
polarity 
potential divider 
power 
progressive wave 
quantisation 
quantum mechanics 
rarefaction (waves) 
reflection 
refraction 
refractive index 
relative charge 
resistance 
resistivity 
semiconductor 
series circuit 
standing wave 
stationary wave 
superconductivity 
superposition (waves) 
terminal p.d. 
thermionic emission 
threshold frequency 



threshold voltage 
timebase 
total internal reflection 
transverse wave 
trough 
ultraviolet 
unpolarised 
voltage 
wavefront 
wavelength 
wave–particle duality 
work function 
 

Skills/applicatio
ns 
 
What will I learn 
to do? 

I will learn (how) to: 
  

• Use of appropriate analogue apparatus to 
measure distance, angles, mass and to 
interpolate between scale markings. 

• Use of methods to increase accuracy of 
measurements, such as set square or plumb 
line. 

• Use of callipers and micrometres for small 
distances, using digital or Vernier scales. 

• Use of appropriate analogue apparatus to 
measure length and to interpolate between 
scale markings. 

• Use of appropriate digital instruments to 
measure mass. 

I will learn (how) to: 
  

• Use of appropriate analogue apparatus to 
measure distance, angles, mass and to 
interpolate between scale markings. 

• Use of a stopwatch or light gates for timing 

• Use of ICT such as computer modelling, or 
data logger with a variety of sensors to 
collect data, or use of software to process 
data. 

• Use of methods to increase accuracy of 
measurements, such as set square or plumb 
line. 

• Use of callipers and micrometres for small 
distances, using digital or Vernier scales. 

• Use of appropriate analogue apparatus to 
measure length and to interpolate between 
scale markings. 

Use of appropriate digital instruments to 
measure mass. 

I will learn (how) to: 
  

• Use of appropriate digital instruments, 
including multimeters, to measure current, 
voltage, resistance. 

• Use callipers and micrometres for small 
distances, using digital or Vernier scales.  

• Correctly constructing circuits from circuit 
diagrams using DC power supplies, cells, 
and a range of circuit components including 
those where polarity is important. 

• Designing, constructing and checking 
circuits using DC power supplies, cells, and 
a range of circuit components. 

• Use of appropriate analogue apparatus to 
measure length6, angles1 and to 
interpolate between scale markings3  

• Use of a signal generator and oscilloscope, 
including volts/division and time-base. 

• Generating and measuring waves, using 
microphone and loudspeaker, or ripple 
tank, or vibration transducer, or 
microwave/radio wave source. 



• Use of a laser or light source to investigate 
characteristics of light, including 
interference and diffraction. 

• Use of ICT such as computer modelling. 

• Use of a laser or light source to investigate 
characteristics of light, including 
interference and diffraction 

• Use of methods to increase accuracy of 
measurements 

Key questions 
that I will have 
to consider in 
the unit. 

How do I derive the units of a quantity? 
How do I know if an equation is homogeneous? 
How do I make precise, accurate 
measurements? 
What are the uncertainties in an experiment?  
How can uncertainties be minimised and 
accounted for. 
How do I find the resultant of multiple vectors? 
 
 
 
  

How do I represent motion using graphs? 
How do I apply SUVAT equations to objects 
moving with constant acceleration in one or 
two planes? 
What affects the distance it takes for a vehicle 
to come to a stop? 
How can I calculate gravitational field strength 
using experimental data? 
How do I find the density of fluids, regular and 
irregular objects? 
What causes up-thrust? 
How do different materials behave under 
compression or tension? 
How is momentum conserved during collisions? 

How do I apply Kirchhoff’s Laws to circuits? 
What is mean drift velocity and how is it 
caclulated? 
What is EMF? 
How does the electron gun work? 
What is resistivity and how can it be found 
from experimental data? 
What do diodes, thermistors and LDRs do and 
how do they work? 
How do you build a potential divider circuit and 
how does it work? 
What is the difference between a progressive 
and a stationary wave? 
What are the properties of waves? 
What is polarisation? 
What is interference? 
What is the refractive index of a material? 
How do optical fibres work? 
What is the evidence for the photon model of 
light? 
What is the evidence for the waves model of 
light? 
How can electrons behave like waves? 
 

How will my 
learning be 
assessed? 

Written assessment 
 
 
 
 

Written assessment 
Practical assessment 

Written assessment 
Practical assessment 



How does this 
help with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ 
SMSC education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy:  
Use of scientific terminology to explain concepts 
 
Record procedures methodically using 
appropriate units and conventions.  Report 
information relevant to practical investigations.  
 
Numeracy:  

• Recognise and make use of appropriate units 
in calculations. You will need to be able to 
do this when identifying the correct units for 
physical properties and converting between 
units with different prefixes, for example, 
km and m. 

• Use calculators to find and use power 
functions. (You will need to be able to do 
this to calculate resultant vectors). 

• Use sin, cos, and tan in physical problems. 
(You will need to be able to do this when 
resolving vectors into components). 

• Visualise and represent two-dimensional and 
three-dimensional forms, including 2D 
representations of 3D objects. (You will need 
to be able to do this to solve problems 
involving the addition of vectors through the 
use of scale diagrams). 

• Use Pythagoras' theorem and the angle sum 
of a triangle. (You will need to be able to do 
this to solve various problems involving 
vectors). 

• Estimate results. (You will need to be able to 
do this when estimating the effect of 
changing a value during an experiment). 

• Find arithmetic means. (You will need to be 
able to do this when presenting data in 
tables from various pieces of experimental 
work). 

Literacy:  
Use of scientific terminology to explain 
concepts 
 
Record procedures methodically using 
appropriate units and conventions.  Report 
information relevant to practical investigations.  
 
Numeracy:  

• All physicists use maths. In this unit you 
will need to use many different maths 
skills, including the following examples.  

• Change the subject of an equation, 
including nonlinear equations. (You will 
need to be able to do this to solve 
mathematical problems when dealing with 
energies). 

• Use an appropriate number of significant 
figures. (You will need to be able to do this 
in solving a variety of problems in the 
motion topic, including projectiles). 

• Plot two variables from experimental or 
other data and use y = mx + C. (You will 
need to be able to do this when studying 
Hooke's law). 

• Calculate the gradient from a graph 
(ncluding tangents). You will need 

• to be able to do this in experiments to 
determine g by free fall. 

• Understand the possible physical 
significance of the area between a curve 
and the x-axis and be able to calculate it or 
estimate it by graphical methods. (You will 
need to be able to do this when studying 
motion graphs). 

 
 
 

Literacy:  
Use of scientific terminology to explain 
concepts 
 
Record procedures methodically using 
appropriate units and conventions.  Report 
information relevant to practical investigations.  
 
Numeracy:  

• Determine the gradient and intercept 
from a graph and use y = mx + c to find 
unknown values. (You will need to be able 
to do this when investigating the 
resistivity of a wire). Recognise and use 
expressions in decimal and standard form. 
(You will need to be able to do this when 
developing ideas around the 
electromagnetic spectrum). 

• Sketch relationships which are modelled 
by equations. (You will need to be able to 
do this when studying the photoelectric 
effect). 

• Substitute numerical values into algebraic 
equations using appropriate units for 
physical quantities. (You will need to be 
able to do this to determine the 
wavelength of light from a double slit 
experiment). 

 
 
 
 
 
 
 
 
 
 



• Identify uncertainties in measurements and 
use simple techniques to determine 
uncertainty when data is combined. (You will 
need to be able to do this when analysing 
experimental data). 

 
 
Careers: 
Physicist / Experimental Physicist 
Laboratory technician 
Analyst 
 

 
 
 
 
 
 
 
Careers: 
Civil Engineer 
Aerospace Engineer 
Road traffic accident investigator 
Materials engineer 
Vehicle engineer 
Energy engineer 

 
 
 
 
 
 
 
Careers: 
Electronics engineer 
Electrical engineer 
Electrician 
Bomb disposal technician 
Photonics engineer 
Acoustics consultant 

How does this 
link to learning I 
have done 
before or am 
going to 
experience 
later? 

GCSE: Working Scientifically 
GCSE: Topic 4.5 Forces 

GCSE: Topic 4.1.Energy 
GCSE: Topic 4.5 Forces 

GCSE: Topic 4.2 Electricity 
GCSE: Topic 4.6 Waves 

What can I do at 
home (with my 
family) to 
develop my 
understanding 
further? 

Use the private study resources on Microsoft Teams:  
https://thedouaymartyrs.sharepoint.com/:f:/s/msteams_81914c/ElysyKVg6V9Ft5myEmAn8SIBqi2IBCY8p8zrjR3lao-_PQ?e=7p1cjZ  
 
Complete tasks from the Physics Super curriculum: https://sway.office.com/bMA0gXMigHBpcWhL?ref=Link  
 
Complete exam style questions from Physics and Maths Tutor - http://www.physicsandmathstutor.com/physics-revision/a-level-ocr-a/  
 
A-level Physics online: https://www.alevelphysicsonline.com/ocr-spec-a. An excellent website! Contains many videos explain each of the topics 
covered and some which go through worked examples of exam questions. Great for helping improve understanding. Also subscribe to the YouTube 
channel: https://www.youtube.com/physicsonline  
 
Join Institute of Physics: https://www.iop.org/  – FREE – Very interesting background reading 
 
https://s-cool.co.uk/a-level/physics – interactive and practice questions 
 
www.swotrevision.com/pages/alevel/physics.html  - revision notes 
 

https://thedouaymartyrs.sharepoint.com/:f:/s/msteams_81914c/ElysyKVg6V9Ft5myEmAn8SIBqi2IBCY8p8zrjR3lao-_PQ?e=7p1cjZ
https://sway.office.com/bMA0gXMigHBpcWhL?ref=Link
http://www.physicsandmathstutor.com/physics-revision/a-level-ocr-a/
https://www.alevelphysicsonline.com/ocr-spec-a
https://www.youtube.com/physicsonline
https://www.iop.org/
https://s-cool.co.uk/a-level/physics
http://www.swotrevision.com/pages/alevel/physics.html


 


