
Year group: 13 
Subject: Physics A-level 

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

I will learn about:  
 
Newtonian world and Astrophysics 
 
I will know that: 
 
Newtonian mechanics has had an incredible impact across 
physics. In this module, you will discover the wide range of this 
impact, from the vast orbits of stars and planets to the tiny 
interactions that cause pressure in gases.  
 
You will explore some of the most fundamental ideas in physics, 
from the concepts of heat and temperature and their relation to 
energy, to perhaps the most important question a physicist can 
ask how did the Universe begin, and how might it end? 
 
Thermal physics introduces ideas around temperature, matter, 
specific heat capacity and specific latent heat. You will learn 
about absolute zero and why sweating helps keep us cool. 
Ideal gases explores how the microscopic motion of atoms can be 
modelled using  
 
Newton's laws and how this provides us with an understanding of 
pressure and temperature. Circular motion builds on your 
understanding of motion and explores the mathematics of motion 
in circular paths of objects such as planets, artificial satellites, and 
rollercoasters. 
 
Oscillations explores a new type of motion, seen in objects that 
vibrate back and forth. Examples include atoms vibrating in a solid 
and bridges swaying in the wind. 
 
Gravitational fields develops ideas in circular motion, relating 
them to planetary motion and gravitational potential energy. 

I will learn about: 
 
Particles and Medical Physics 
 
I will know that: 
 
Physics is the study of all things great and 
Small this module will focus mostly on the smallest things imaginable, that 
is, particles. Topics covered include capacitors, electric fields, 
electromagnetism, nuclear physics, particle physics, and medical imaging. 
Capacitors introduces the basic properties of capacitors and how they are 
used In electrical circuits. You will learn how they are used as an essential 
source of electrical energy in most modern electrical devices. 
 
Electric fields develops the important concepts of Coulomb's law, uniform 
electric fields, electric potential, and energy. You will learn how electric 
fields relate to lightning strikes, smart windows, and even particle 
accelerators. 
 
Magnetic fields explores magnetic fields, the motion of charged particles in 
magnetic fields, Lenz's law, and Faraday's law. You will learn how Faraday's 
law has had a dramatic and beneficial effect on society with important 
devices such as generators and transformers. Particle physics develops 
ideas of the nature of the atom and its nucleus, as well as introducing a new 
world of fundamental particles. You will learn about how the nucleus was 
first discovered, and how we have since gone on to discover that 
Even nucleons are made up of smaller particles. 
 
Radioactivity explores the impact of unstable nuclei. You will learn that 
radioactivity is a truly random process, and yet still follows a predictable 
mathematical model. 
 
Nuclear energy explores the meaning and consequences of Einstein' famous 
equation E = mc2 You will learn about nuclear fission and its use in nuclear 
reactors, along with how nuclear fusion might one day provide 



You will learn how Newton's law of gravitation can be used to 
predict the motion of planets, stars, and distant galaxies. 
Stars will cover the life cycle of stars, including our Sun, and 
explore some of the Universe's more fantastic objects like 
neutron stars and black holes. It also develops ideas on the 
analysis of electromagnetic radiation from space. 
 
Cosmology (the Big Bang) explores ideas of the expansion of the 
Universe described by Hubble's law, the Big Bang theory, and the 
as yet unsolved mysteries of dark matter and dark energy. 
 
Key terms: 
absolute zero 
absorption line spectrum 
angular frequency 
angular velocity 
arcminute 
arcsecond 
astronomical unit 
Big Bang 
black body 
black hole 
blue shift 
Boltzmann constant 
Boyle’s Law 
Brownian motion 
centripetal acceleration 
centripetal force 
Chandrasekhar limit 
conical pendulum 
cosmological principle 
damping 
dark energy 
dark matter 
diffraction grating 
driving frequency 
eccentricity 
electric field strength 

cheap, clean energy. 
 
Medical imaging introduces the variety of techniques used in modern 
diagnostic testing, including X-rays, CAT scans, PET scans and ultrasound 
scans. You will learn how physics has led to the development of a number 
of valuable non-invasive techniques used in hospitals today. 
 
Key terms: 
absorption coefficient 
acoustic impedance 
activity 
alpha radiation 
annihilation 
antiparticle 
atomic mass unit 
atomic number 
attenuation 
Avogadro constant 
background radiation 
baryon 
Becquerel 
beta decay 
beta radiation 
binding energy 
capacitance 
carbon dating 
chain reaction  
collimator 
control rods 
coolant 
Coulomb’s law 
decay constant 
Doppler effect 
exponential decay 
Faraday’s law 
fission 
fundamental particle 
fusion 



electric potential  
electric potential difference  
electron degeneracy pressure 
ellipse 
emission line spectrum 
energy level  
escape velocity  
excited 
fiducial marker 
forced oscillation 
free oscillation 
frequency (oscillations) 
galaxy 
gas laws 
geostationary satellite 
gravitational constant 
gravitational field  
gravitational potential 
ground state 
heavy damping 
Hubble constant 
Hubble’s law 
ideal gas 
internal energy 
isochronous oscillator 
isotherm 
isotropic 
kelvin 
light damping 
light-year 
luminosity 
main sequence 
mean square speed 
microwave background radiation 
natural frequency 
nebula 
neutron star  
oscillation 

gamma radiation 
hadron 
half-life 
intensity reflection coefficient 
ionising radiation 
isotopes 
lepton  
magnetic flux 
magnetic flux density 
magnetic flux linkage 
mass defect 
medical tracer 
meson 
moderator 
molar mass 
mole 
neutrino 
nucleon 
nucleon number 
piezoelectric effect 
positron 
quark 
radioactivity 
radiopharmaceutical 
rest mass 
scintillator 
strong nuclear force 
thermal neutron 
time constant 
transducer 
weak nuclear force 
 
 



pair production 
parallax angle 
parsec 
period 
phase 
protostar  
radian 
red giant 
red shift 
red supergiant  
resonance 
root mean square speed 
satellite 
simple harmonic motion 
specific heat capacity 
specific latent heat 
spectroscopy  
thermal equilibrium  
supernova 
 
 
 

Skills/applications 
 
What will I learn 
to do? 

I will learn (how) to: 

• Safe use of ionising radiation, including detectors. 
 

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

 

• Use appropriate analogue apparatus to measure 
pressure, volume, temperature and to interpolate 
between scale markings. 

 

• Use appropriate digital instruments to measure time. 
 

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

 

I will learn (how) to: 

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

• Use appropriate digital instruments to measure time. 
 

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

 

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

 
 

 



• Use methods to increase accuracy of measurements, such 
as timing over multiple oscillations, or use of fiducial 
marker, set square or plumb line. 

 

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

 

• Use online and offline research skills. 
 

• Correctly cite sources of information. 

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

What is specific heat capacity and how can it be determined from 
experimental data? 
What is specific latent heat and how can it be determined from 
experimental data? 
What is an ideal gas and how do the gas laws apply? 
What is simple harmonic motion? 
How do engineers need to consider resonance? 
What is the difference between gravitational potential and 
gravitational potential energy? 
What is the life cycle of a star? 
How do we know what stars are made of? 
What is the Big Bang and what is evidence for it? 
 

What is a capacitor and how are they useful in circuits? 
What is coulomb’s Law and how can it be applied to charges in fields? 
How do charged particle behave in magnetic and electric fields? 
How is electricity generated and distributed? 
What are the fundamental particles of matter? 
How can we use radioactive half-life to determine the age of organic 
materials and rocks? 
How is energy released from stars? 
How is energy released in nuclear power stations? 
How do we use radiation to take images of inside the body? 
 

How will my 
learning be 
assessed? 

Written assessment 
Practical assessment 
 
 
 

Written assessment 
Practical assessment 

How does this 
help with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 

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

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



social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

• Use an appropriate number of significant figures. (You will 
need to do this throughout this module, including when 
calculating the time period of a planet based on its distance 
from the Sun, and the pressure exerted by an Ideal gas). 
 

• Recognise and make use of appropriate units in calculations. 
(You will need to be able to do this when identifying the 
correct units when dealing with different astronomical 
distances). 

 

• Understand the relationship between degrees and radians 
and translate from one to the other. (You will need to do this 
when completing calculations involving circular motion). 

 

• Use calculators to handle sin X, COS X, and tan x, when x is 
expressed in degrees or radians. (You will need to do this 
when completing calculations involving circular motion and 
simple harmonic motion). 

 

• Interpret logarithmic plots. (You will need to this when 
working with the Hertzsprung-Russell diagram when learning 
about stars). 

 
SMSC: 
Is the Big Bang theory in conflict with religion? 
 
Careers: 
Astronomer 
Mechanical engineer 
Civil engineer 
Heat engineer 

• Apply the concepts underlying calculus. You will need to do this as 
part of the capacitance, radioactive decay, and electromagnetic 
induction topics. 
 

• Estimate results. You will need to do this when working on the 
relative sizes of atoms and the nucleus. 

 

• Understand simple probability. You will need to do this as part of 
radioactive decay. 

 

• Use calculators to find and use power, exponential and logarithmic 
functions. You will need to do this when solving problems in 
capacitor charge and discharge and radioactive decay. 

 

• Use ratios, fractions and percentages. You will do this when 
studying transformers. 

 
SMSC: 
Is nuclear energy a sustainable alternative to fossil fuels? 
 
Careers: 
Radiologist 
Sonographer 
Nuclear Physicist 
National grid engineer 
 
 

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

GCSE: topic 4.3 particle model of matter 
GCSE: topic 4.5 Forces 
GCSE: topic 4.6 Waves 
GCSE: topic 4.8 Space physics 
 
 

GCSE: topic 4.2 Electricity 
GCSE: topic 4.4 Atomic structure 
GCSE: topic 4.7 Magnetism and electromagnetism 
 
 
 



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

