
 

 

 

A-LEVEL PHYSICS REVISION SHEET 

 Introduction  

 The core module for introductory physics in the preliminary honours year at Durham (Level 

1) is known as Foundations of Physics 1. This (double) module will build upon your 

knowledge of Physics from school level and provide the foundation knowledge on which to 

build more advanced material in later years of the course. In the following sections are topics 

from the UK A-level Physics syllabus which are relevant to the courses which will be taught 

in the Foundations of Physics 1 (FoP1)module. You should read through this list prior to 

starting the course and refresh your knowledge of any topics which you have covered but feel 

unsure on. If any topics are completely unfamiliar then you should raise these with your 

Physics tutor early in the first term. 

 

Mechanics 1 and 2: 

Mechanics will be studied at various stages throughout your degree and is a very important 

topic. It serves as a nice introduction to some more rigorous mathematical approaches that 

you will encounter regularly. 

Mechanics 1 should serve, for most, as a reminder of A-Level mechanics, albeit perhaps 

presented in a more mathematical way.  

You will cover key concepts such as  

 Units and vectors 

 Velocity 

 Acceleration 

 Motion in three dimensions 

 Newton’s Laws 

 Conservation laws including momentum and energy 

 Forces and friction. 

The majority of students would consider this the ‘easiest’ part of the Foundations module, 

likely due to the familiarity of the concepts. However, this topic provides a valuable insight 

into how to approach university-level problems. It is important to not become 

complacent, and focus on understanding the process behind solving problems, rather than 

just coasting through. 

Mechanics 2 contains some more advanced mechanics topics, which might be a lot more 

unfamiliar, but builds upon the mathematical tools learnt in Mechanics 1. This will involve a 

lot more conceptual thinking and explains in much deeper detail some concepts only touched 

at A-Level, particularly infinitesimal calculus.  Using the basic methods from Mechanics 1, 

this topic is a nice introduction to complex concepts in physics. 
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You will cover key concepts such as  

 Rotational motion (angular momentum, torques, rolling problems) 

 Oscillating systems 

 Simple harmonic oscillators 

 Equilibrium and rigid body problems 

 Fluid dynamics 

 Continuity 

 Newton’s Laws of Gravitation 

 Kepler’s Laws and orbits. 

 

Waves and Optics: 

Light is a hugely interesting topic within modern physics. A complete understanding of light 

requires a quantum mechanical analysis, due to the so-called ‘wave-particle duality’ of light. 

However, much can be said and learnt about the behavior of light by considering the wave-

like nature of light. Wave motion appears in a vast number of areas in physics, and a good 

understanding of wave behavior, both mathematically and conceptually, is pivotal in a 

general understanding of physics. 

Waves and Optics is a hugely rewarding topic in the Foundations module, and most find that 

the physics concepts are not too difficult to grasp. However, it is commonly found difficult 

by many students, possibly due to the large amount of somewhat abstract mathematical 

techniques.  

This is commonly resolved by a deeper study of the mathematics involved. By fully 

understanding and appreciating the derivations, one should feel more comfortable in the 

topic. If you find yourself struggling, feel free to approach the lecturer.  

The concepts in Waves and Optics involve  

 Mechanical waves 

 Sound and hearing 

 Wave structure 

 The nature and propagation of light 

 Ray tracing and mirrors 

 Lens optics 

 Polarization 

 Interference and patterns 

 Phasors and single/multi-slit diffraction. 

 

 

 

 

 



Electromagnetism and Circuits 

Electromagnetism (EM) concerns itself with the study of the electromagnetic force, one of 

the four fundamental forces. As such, it is an area of critical importance, and one which must 

be treated with respect. The Foundations module addresses the pivotal concepts in EM; 

starting from the very basics and culminating in touching some of the most far-reaching ideas 

in Physics. 

It combines ideas from Waves and Optics to mathematically explain the nature of the electric 

and magnetic fields. Conceptually, it can seem challenging. Alongside the difficult 

mathematics which accompany the theory, it can be a very daunting topic. However, a good 

understanding of the derivations and processes leading up to the final results will be 

invaluable. Feeling completely comfortable with the Maths will inevitably lead to feeling 

more comfortable with the module as a whole.  

Electromagnetism is split into two halves, conveniently electricity and magnetism. You will 

cover ideas involving  

 Charge and Coulomb’s Law 

 Electric fields 

 Electric dipoles  

 Flux 

 Gauss’ Law 

 Potentials 

 Capacitance 

 Dielectrics 

 Circuit theory 

 Kirchhoff’s Laws 

 Magnetic fields 

 Magnetic forces on current-carrying wires 

 Biot-Savart Law 

 Ampere’s Law 

 EM induction 

 Integral Form of Maxwell’s Equations. 

 

Modern Physics – Quantum Mechanics and Special Relativity 

Modern Physics is considered one of the most interesting topics in the Foundations module, 

as it inevitably contains a lot of content that you have not seen before; including the basics of 

quantum mechanics and special relativity. However, due to being so conceptually unfamiliar, 

most students will struggle to learn something so complicated and also brand-new.  

One of the most important ideas to remember is that because the concepts are being 

introduced for the first time, having a proper and thorough understanding is paramount. Any 

misconceptions should be addressed early; if you do not understand how something works or 

why we have chosen to represent something in a certain way, you should clarify this before 



moving on. Modern Physics builds on its fundamental ideas very quickly; without a complete 

understanding, it is very easy to get confused. 

The topics covered include  

 Limitations of classical mechanics 

 wave-particle duality 

 Compton effect 

 Photoelectric effect 

 Atoms and nuclei 

 Heisenberg’s Uncertainty Principle 

 Special relativity 

 Quantum mechanics, probability 

 Schrodinger’s wave equation and bound state problems (infinite square well, finite 

square well, harmonic oscillators, transmission and reflection off of barriers)   

 

Thermodynamics 

Thermodynamics may be a familiar topic, however, it takes on a whole new complexity at 

university. In simple terms, one could consider the subject as the dynamical movements in 

heat and energy.  However, when we derive rigorous mathematical approaches, we find that 

there are much more interesting considerations than what we saw at A-Level. 

Thermodynamics is closely linked to Statistical Mechanics, and underlies a lot of other topics 

within Physics. 

Although the concepts have been seen before, they can still become quite abstract, and the 

mathematics which will describe them can become quite involved. The topics covered will 

overlap, and it is a good idea to ensure that you do not fall behind, as this will lead to 

confusion throughout. Another difficulty is actually doing the problems after you think you 

understand it – if you find yourself struggling to complete the problems, then a keen look at 

the mathematical derivations would help with developing your understanding. The integrals 

involved in answering questions can be confusing if your understanding is not crystal clear. 

The topics covered include  

 Temperature 

 Heat and work, and the differences between macroscopic and microscopic systems.  

 Mathematical encapsulations of familiar macroscopic A-Level ideas, such as specific 

capacities and P-V-T graphs.  

 Atomic and molecular constituents of phases 

 The Laws of Thermodynamics. 

 


