[bookmark: _Hlk221879826]p
[image: ]
A LEVEL PHYSICS HANDBOOK
Name:

[image: A blackboard with text and symbols

AI-generated content may be incorrect.]
Contents
Contents

Why study Physics?	3
Introduction to the course	3
Equipment	6
Textbooks	6
What you need to do to succeed	7
Homework and Marking Policy	7
How to revise for Physics	8
Additional resources and reading list:	13
Course Skills	14
OCR A Level Physics A — Practical Endorsement	15
Exam advice	17
AQA Physics Command words	18
How to answer the different types of questions in psychology	19
Super curricular Guide	21

















[bookmark: _Toc221880933]Why study Physics?

Students studying A‑Level Physics explore a wide range of fascinating topics, including forces and motion, electricity, waves, quantum phenomena, materials, fields, capacitors, electromagnetism, thermal physics, astrophysics and particle physics. Through these areas, learners develop a deep understanding of how the universe works, from the smallest sub‑atomic particles to the largest cosmological structures.
Physics students build highly valuable skills, such as applying scientific models to explain real‑world phenomena, solving multi‑step quantitative problems, analysing and interpreting experimental data, and evaluating the strengths and limitations of scientific theories. They learn how to work with equations, identify assumptions, assess uncertainties, and use evidence‑based reasoning to reach logical conclusions.
Studying A‑Level Physics offers many benefits: it links directly to everyday life—from engineering and technology to medicine, energy systems, transport, and communications—and connects strongly with subjects such as Mathematics, Further Mathematics, Chemistry, Computer Science and Engineering. Students gain transferable skills including critical thinking, mathematical fluency, analytical reasoning, attention to detail, problem‑solving, data handling, and the ability to communicate complex ideas clearly and concisely.
Physics is a highly respected qualification with applications across an enormous range of fields—not only physics and engineering, but also computing, finance, architecture, medicine, aviation, environmental science and many other technical and professional careers. It develops a way of thinking that is rigorous, logical, creative and adaptable, making it an excellent foundation for higher education and the workplace.
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Our A Level Physics A specification takes a content led approach to the course. This is a flexible approach where the specification is divided into topics, each covering different key concepts of physics. As learners progress through the course, they’ll build on their knowledge of the laws of physics, applying their understanding to areas from sub-atomic particles to the entire universe. We’re striving for good science that’s straightforward and engaging to teach, with fair, challenging and relevant assessment that works well in centres and promotes practical activity. This handbook supports your studies in topics such as “Introductory Topics in Psychology,” “Psychology in Context,” and “Issues and Debates in Psychology,” helping you connect classic and contemporary research to real-world applications.

The course is broken into six modules as outlined below: 
Module 1: Development of practical skills in physics
Module 2: Foundations of physics
(Both Module 1 and 2 run throughout the remaining modules 3-6 as these are needed to have an understanding of the other modules. Aspects of Modules 1-2 will appear in all exams.)
Module 3: Forces and motion
Module 4 – Electrons, waves and photons
Module 5 – Newtonian world and astrophysics
Module 6 – Particles and medical physics

Module 1: Development of practical skills in physics
Physics is a practical subject. The development and acquisition of practical skills is fundamental. The Physics A course provides learners with the opportunity to develop experimental methods and techniques for analysing empirical data. Skills in planning, implementing, analysing and evaluating, as outlined in 1.1, will be assessed in the written papers. You will carry out practical work throughout Year 12 and 13. This will be done to a high standard and will be assessed against criteria which will allow you to be awarded a ‘Practical Endorsement’ certificate.
1.1 Practical skills assessed in a written examination 
1.2 Practical skills assessed in the practical endorsement
Module 2: Foundations of physics
The aim of this module is to introduce important conventions and ideas that permeate the fabric of physics. Understanding of physical quantities, S.I. units, scalars and vectors helps physicists to effectively communicate their ideas within the scientific community (HSW8, 11).
2.1 Physical quantities and units 
2.2 Making measurements and analysing data 
2.3 Nature of quantities

Module 3: Forces and motion
The term force is generally used to indicate a push or a pull. It is difficult to give a proper definition for a force, but in physics we can easily describe what a force can do. A resultant force acting on an object can accelerate the object in a specific direction. The subsequent motion of the object can be analysed using equations of motion. Several forces acting on an object can prevent the object from either moving or rotating. Forces can also change the shape of an object. There are many other things that forces can do. In this module, learners will learn how to model the motion of objects using mathematics, understand the effect forces have on objects, learn about the important connection between force and energy, appreciate how forces cause deformation and understand the importance of Newton’s laws of motion
3.1 Motion 
3.2 Forces in action 
3.3 Work, energy and power 
3.4 Materials 
3.5 Newton’s laws of motion and momentum


Module 4 – Electrons, waves and photons
The aim of this module is to ultimately introduce key ideas of quantum physics. Electromagnetic waves (e.g. light) have a dual nature. They exhibit both wave and particle-like behaviour. The wave–particle dual nature is also found to be characteristic of all particles (e.g. electrons). Before any sophisticated work can be done on quantum physics, learners need to appreciate what electrons are and how they behave in electrical circuits. A basic understanding of wave properties is also required. In this module, learners will learn about electrons, electric current, electrical circuits, wave properties, electromagnetic waves and, of course, quantum physics. Learners have the opportunity to appreciate how scientific ideas of quantum physics developed over time (HSW7) and their validity rested on the foundations of experimental work (HSW1 and HSW2).
4.1 Charge and current 
4.2 Energy, power and resistance 
4.3 Electrical circuits 
4.4 Waves 
4.5 Quantum physics





Module 5 – Newtonian world and astrophysics
The aim of this module is to show the impact Newtonian mechanics has on physics. The microscopic motion of atoms can be modelled using Newton’s laws and hence provide us with an understanding of macroscopic quantities such as pressure and temperature. Newton’s law of gravitation can be used to predict the motion of planets and distant galaxies. In the final section we explore the intricacies of stars and the expansion of the Universe by analysing the electromagnetic radiation from space. As such, it lends itself to the consideration of how the development of the scientific model is improved based on the advances in the means of observation (HSW1, 2, 5, 6, 7, 8, 9, 11). In this module, learners will learn about thermal physics, circular motion, oscillations, gravitational field, astrophysics and cosmology.

5.1 Thermal physics 
5.2 Circular motion 
5.3 Oscillations 
5.4 Gravitational fields 
5.5 Astrophysics and cosmology


Module 6 – Particles and medical physics
In this module, learners will learn about capacitors, electric field, electromagnetism, nuclear physics, particle physics and medical imaging.
6.1 Capacitors 
6.2 Electric fields 
6.3 Electromagnetism 
6.4 Nuclear and particle physics 
6.5 Medical imaging
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You must bring the following to all lessons:
• Stationary - Pen, pencil, rubber, ruler etc
• Exercise book
• Textbooks and Workbooks as prescribed
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The textbook required for your course
Prescribed Textbook:
A Level Physics for OCR A Student Book (OCR A Level Sciences) 
(2nd July 2015)
by Graham Bone (Author), Nigel Saunders (Author), 
Gurinder Chadha (Series Editor)

[bookmark: _Toc221880937]What you need to do to succeed
Attend 100% of classes and arrive punctually for each class.
• Ask if you do not understand any part of the work. 
• Read and research each topic whenever the opportunity arises.
• Contribute in class – your questions, opinions and ideas are valuable.
• If you are going to be absent or late for an unavoidable reason, please email/call your teachers in 
advance.







[bookmark: _Toc221880938]Homework and Marking Policy
Your teachers will set between 2-3 hours of homework per week. You will be expected to complete all homework, pre-reading and learning prep when it is due in. All homework will be set on Teams.
In addition you will be expected to complete 2-3 hours of independent work as well. The most successful students complete on average five hours of work per subject per week (including homework)
What does independent study look like?
· Completing homework
· Completing Tasks on UpLearn, including strengthening/revisiting prior topics to prevent memory decay
· Practising past questions and exam style questions. This could include end of chapter questions, questions from physics and maths tutor and whole exam papers (once enough content has been covered)
A level psychology you will complete a assessment at the end of each topic. This is in addition to the work you are completing outside of lessons. 
You will be expected to correct all assessed work using green pen to improve/redraft your answers to help you improve your answers and make progress in your understanding and exam performance. 
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Revising for A-Level Physics can often feel demanding, due to the substantial conceptual depth and the mathematical precision required. You are expected to develop a secure understanding of fundamental physical principles, apply equations accurately, interpret and analyse experimental data, and construct clear, logically reasoned explanations under timed conditions.
However, revision does not need to feel overwhelming or inefficient. With a systematic and evidence-informed approach, you can strengthen your conceptual understanding, improve long-term retention of key ideas, and enhance the clarity and accuracy of your examination responses.
 
Why Students Need to Revise in A‑Level Physics 
Even if a physics idea makes perfect sense when you first learn it, your brain will not store that understanding securely unless you revisit it. Grasping a topic once—whether it’s electric fields, SHM, the photoelectric effect, or Newton’s laws—does not guarantee that you can recall or apply it accurately months later. Without regular revision, both the conceptual foundations and the mathematical techniques required for A-Level Physics begin to fade. Retrieval practice strengthens memory pathways, helping you recall definitions, equations, laws, and problem‑solving strategies reliably under exam conditions.
This is crucial for A‑Level Physics OCR A because success depends on more than just remembering facts. The exam frequently requires you to:
apply familiar principles to unfamiliar contexts,
interpret and analyse experimental data,
break down multi‑step calculations logically,
and construct clear, coherent explanations that align with the specification’s command words (e.g., explain, derive, evaluate).
Consistent revision ensures that your understanding of core principles—from mechanics to quantum physics—is stored securely in long‑term memory and organised in a way that supports flexible thinking. When faced with challenging multi‑mark questions, complex vector calculations, or practical‑based scenarios, well‑practised knowledge allows you to work confidently, avoid unnecessary mistakes, and demonstrate the depth of reasoning expected by the OCR A examiners.

How Memory Works (and Why This Matters When Revising Physics)
To revise effectively for A‑Level Physics, it helps to understand what your brain is actually doing when you learn scientific ideas. When you first encounter new content—such as Newton’s second law, wave–particle duality, or electric field strength—the information enters your working memory. Working memory acts like a mental workspace: it can hold only a few pieces of information at a time and loses new material quickly unless you do something with it.
Your goal in revision is to transfer this material from working memory into long‑term memory, where the laws, equations, and conceptual frameworks of physics can be stored more securely. However, information does not move into long‑term memory simply by re‑reading your notes or watching videos. Transfer happens when your brain actively processes and retrieves the information.
Even once something is stored in long‑term memory, you still need to be able to re-access it during an exam. Every physics question requires you to pull relevant principles, formulae, or reasoning steps back into your working memory so you can apply them logically. This might involve recalling definitions (e.g., angular frequency), deriving an equation, interpreting data, or using a concept in an unfamiliar context.
This is why active recall is one of the most powerful revision methods. When you test yourself—by blurting, using flashcards, deriving equations from memory, or answering exam-style problems—you strengthen the neural pathways that allow you to retrieve information quickly. Each successful retrieval strengthens the memory and increases the speed at which you can access it.
In simple terms:
· Revision stores physics knowledge in long‑term memory.
· Active recall trains you to bring it back into working memory when needed.
This rapid recall is essential in physics, where questions often require multi‑step reasoning, careful application of laws, and sustained problem‑solving.
Passive revision methods (highlighting, re-reading, watching videos) feel productive but do not train your brain to retrieve anything. This is why students often recognise a topic in the exam yet cannot remember the equation, the steps of the derivation, or the reasoning needed to solve the problem. Active recall prevents this gap.

Example: Applying This When Revising Mechanics
Imagine a student, Sally, revising the mechanics section of A‑Level Physics. She has learned key ideas such as Newton’s laws, momentum, projectile motion, and SUVAT equations.
At first, the information is sitting in her working memory. If Sally only re-reads her notes or rewatches a video, it won’t fully stick.
Instead, she:
· Blurts everything he knows about a topic (e.g., “Conditions for momentum conservation,” “Assumptions in projectile motion”) from memory, then checks what she missed.
· Completes exam-style problems from past papers, particularly ones requiring her to apply principles to unfamiliar contexts.
· Uses the specification to list key concepts (e.g., centripetal force assumptions) and tests herself on each point.
Each step forces her brain to actively retrieve and apply the content, strengthening both understanding and recall.
So, when Sally sits down in the exam and sees a question such as:
“A projectile is launched at an angle to the horizontal. Derive an expression for its time of flight.”
or
“Explain, using Newton’s laws, why the forces acting on the car must be unbalanced.”
she can instantly pull into working memory:
· the relevant equations,
· the assumptions behind each model,
· the correct physical reasoning steps,
· and the relationships between the variables.
Because Sally used active recall, she can confidently apply these ideas to unfamiliar scenarios—a core requirement of A‑Level Physics.
Effective Revision Techniques (and Why They Work)
The most effective revision strategies for A‑Level Physics are those that actively engage your brain, strengthen long‑term memory, and mirror the skills assessed in the exam—such as applying equations, reasoning logically, interpreting data, and using concepts in unfamiliar contexts. Techniques like active recall, spaced practice, and regular exam-style problem solving are essential.

Mind Maps
A mind map is a visual diagram that organises information around a central physics topic. For example, if you place Electricity in the centre, you can create branches for circuits, Kirchhoff’s laws, resistivity, power, and potential dividers, then break each branch into equations, definitions, and common exam applications. Mind maps work well because they:
· help you see how different ideas connect,
· show the overall structure of a topic,
· support visual memory,
· and force you to decide what the core content really is.
Physics has many interlinked ideas (e.g., forces, energy, momentum), and mind maps help you spot those links clearly. Creating a mind map on its own is not particularly useful. It becomes useful when you re-draw it on a blank piece of paper from memory and check what you have remembered, and what you have forgotten and therefore, need to strengthen. 

Summary Sheets
A powerful revision tool is to create one‑page summaries for each physics topic. Whether it’s Mechanics, Fields, Quantum, or Thermal Physics, nearly every topic can be condensed into a single sheet containing:
· key equations,
· essential definitions,
· assumptions behind models,
· common pitfalls or misconceptions,
· and a few worked or sketched example diagrams.
These sheets improve revision by making topics feel manageable and giving you a clear “snapshot” of what you must know. They’re easy to revisit, and taking photos of them to review on your phone makes use of spare moments throughout the day.

Flashcards
Flashcards contain a prompt on one side and the answer on the other. For physics, you might write:
· “State the conditions for SHM.”
· “Define electric field strength.”
· “What is the equation for centripetal force?”
· “Explain why momentum is conserved in closed systems.”
Flashcards are effective because they rely on active recall—you must retrieve the information from memory rather than simply recognise it. This strengthens memory pathways and improves the speed and reliability of recall, which is vital during multi‑step calculations or long structured questions.
Apps like Anki or Quizlet allow spaced repetition, helping you review at intervals that maximise long‑term retention.

Blurting
Blurting is a self‑testing method where you write down everything you can remember about a topic from memory, without looking at your notes. For physics, you might choose Electric Fields, set a timer, and write everything you know about E‑fields, potential, energy, field lines, and related equations.
Afterwards, compare your blurting attempt to your notes and highlight what you missed. This technique:
· strengthens retrieval,
· exposes weak areas,
· reinforces understanding when you fill gaps,
· and prepares you for how physics questions require you to explain concepts clearly under pressure.

Practice Exam Questions (Should be the majority of your revision)
Physics is a heavily application‑based subject. Completing exam-style questions is essential because it teaches you how to:
· interpret unfamiliar situations,
· choose the correct equations,
· rearrange algebra accurately,
· justify reasoning steps,
· analyse data and graphs,
· and communicate explanations clearly.
This might involve short structured questions, multi-step calculations, or longer explanation-based answers involving concepts like SHM, fields, or the photoelectric effect. Practising under timed conditions improves your ability to work efficiently and avoid common errors. This can take the form of whole past papers, topics from Physics and Maths Tutor, end of chapter questions from your textbook and revision guide etc 

Marking Your Work (must be done well or the exam question practice becomes not very useful)
Marking your work using mark schemes, solutions, or teacher feedback helps you identify:
· missing steps in calculations,
· incorrect assumptions or misconceptions,
· vague or incomplete explanations,
· equations used incorrectly,
· or errors in significant figures or units.
By correcting these mistakes in a different colour, you turn your answers into improved notes that you can revisit. This teaches you how examiners award marks and ensures you learn the correct reasoning, not just the answer.

A Step‑by‑Step Revision Cycle for Any Physics Topic
Use this cycle to revise any area of A‑Level Physics:
1. Use exam checklists to ensure you understand every part of the topic.
2. Turn your notes into summary sheets, flashcards, or a mind map.
3. Learn from them actively (test yourself, recall definitions, derive equations from memory).
4. Blurt the topic without notes.
5. Compare with your notes and fill gaps in a different colour.
6. As some as you feel confident on a topic/module, complete practice exam questions related to that topic. Aim to do this in timed, exam conditions. 
7. Mark your answers and correct mistakes in a different colour. Take the time to fully absorb where you went wrong to avoid repeating these mistakes in the future. Ask your teacher if you are not sure. 
8. Improve exam technique by reading examiners’ reports to understand common errors.
Repeat this cycle regularly to build strong long‑term memory, quick recall, and confident problem‑solving—the core skills needed to succeed in A‑Level Physics.
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Listed below are a range of resources you might find helpful to support your Physics study. 
Websites:
· Home | Up Learn
· Physics & Maths Tutor 
· Past papers materials finder - OCR
Physics books and wider reading:
· Physics: A Very Short Introduction — Sidney Perkowitz
A concise and accessible overview of major physics ideas
· Surely You're Joking, Mr Feynman! — Richard Feynman
Engaging stories from a Nobel‑winning physicist; great insight into the nature of scientific thinking.
· A Short History of Nearly Everything — Bill Bryson
A broad, highly readable introduction to science and the universe.
· A Brief Welcome to the Universe — Tyson, Strauss, Gott
A pocket‑sized introduction to cosmology and deep‑space physics.
· Storm in a Teacup: The Physics of Everyday Life — Helen Czerski
Brings physics into daily experiences in a fun, intuitive way.

These books are a few examples amongst many which are ideal for building curiosity, deepening understanding of core A Level topics, and giving strong examples and evaluation material for essays.
In addition there are many great science-based podcasts that are worth a listen e.g.
· The Infinite Monkey Cage (BBC)
· The Rest Is Science
· The Naked Scientists (Cambridge)
· Stuff you should know
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This qualification:
• develops competence in applying core physics skills across all OCR A content areas, including mechanics, electricity, waves, fields, quantum phenomena, and practical work. Students learn to use mathematical methods, scientific models, and experimental techniques accurately and consistently.
• requires learners to analyse a stem or scenario by identifying the key physical principles involved—such as forces, energy transfers, charge behaviour, wave interactions, field effects, or particle processes—and applying the correct laws, equations, and reasoning to explain or predict outcomes.
• requires learners, when constructing an argument, to explain and evaluate physics concepts and experimental evidence, including assessing methodology, uncertainties, validity of models, reliability of data, precision of measurements, and limitations of experimental design.
• requires learners, in each topic they study to analyse, apply, and evaluate relevant theories, models, and equations, breaking them into their component ideas and applying them accurately to both theoretical and real‑world scenarios. Evaluation includes forming logical, balanced scientific arguments supported by appropriate quantitative or qualitative evidence.
• requires learners to construct clear, concise, and logically structured physics explanations, using correct scientific terminology, appropriate equations with correct units, and well‑reasoned justification. Calculations must be shown methodically, with attention to significant figures, assumptions, and physical interpretation of results.
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The Practical Endorsement is a separate pass/fail component of A‑Level Physics A. It does not contribute to your exam grade, but it appears on your certificate and shows universities that you can work safely and competently in the lab. 

What the Practical Endorsement Involves
· You complete a programme of practical work across the two years.
· These practicals develop real scientific skills such as measurement, data handling, uncertainty analysis, and evaluation.
· Teachers assess your skills continuously, not in a single test. 

Practical Activity Groups (PAGs)
You must complete at least 12 practical activities, chosen from OCR’s Practical Activity Groups (PAGs). 
These cover skills across: 
· Mechanics & materials
· Waves & oscillations
· Circuits & electricity
· Fields & electromagnetism
· Particle/quantum physics
· Uncertainty, graphs & data processing
Your teacher chooses which experiments meet the requirements; OCR provides PAG trackers to monitor your progress. 

What You Need to Demonstrate (CPAC Criteria)
To achieve a PASS, you must consistently show that you can:
✔ Follow instructions
Carry out written procedures safely and accurately. 
✔ Use laboratory equipment correctly
Handle instruments such as micrometers, oscilloscopes, sensors, power supplies, and data loggers confidently. 
✔ Make and record measurements
Collect results carefully and keep a record/logbook of each practical activity. 
✔ Present and analyse data
Use tables, graphs, units, significant figures, error bars, and uncertainty calculations properly. 
✔ Draw conclusions
Explain what your results show and discuss limitations, sources of error, and reliability. 
✔ Use a wide range of techniques
Demonstrate competence across multiple experimental methods throughout the course. 

How It’s Assessed
· Teachers assess your competence during lessons across all PAGs.
· You maintain a practical record or portfolio as evidence.
· OCR carries out monitoring visits to ensure consistent national standards. 
If you meet all criteria consistently → You receive a PASS.

How It Links to the Exam Papers
Although the endorsement is separate, practical skills also appear in written exam questions, including:
· Planning and designing investigations
· Analysing graphs and data
· Uncertainty & error analysis
· Evaluating methods & reliability

Doing the practicals well will improve your exam performance across all papers.

🎯 Top Tips for Success
· Keep your practical notes/logbook neat, organised and complete.
· Always include units, uncertainties and significant figures.
· Engage fully in each practical—every activity contributes to meeting CPAC.
· Ask for help if unsure how to use equipment or handle data.
· Think like a physicist: question assumptions, evaluate your methods, and justify your conclusi
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A‑Level Physics OCR A is assessed through three written exam papers at the end of Year 13. All papers test a combination of mathematical problem‑solving, conceptual understanding, application to scenarios, and interpretation of experimental or data‑based material. Each paper contributes to your final A‑level grade.
Paper 1 – Modelling Physics (H556/01)
This paper assesses content from modules 1, 2, 3 and 5. It is 100 marks and contains 15 MCQs at the start. It takes 2h15m.
Paper 2 – Exploring Physics (H556/02)
This paper assesses content from modules 1, 2, 4 and 6. It is 100 marks and contains 15 MCQs at the start. It takes 2h15m.
Paper 3 – Unified Physics (H556/03)
This paper assesses content from all 6 modules. It is 70 marks. There are no MCQs. It takes 1h30m.

In addition, AS level papers are used as part of regular exam question papers but we do not sit these officially or enter anyone for AS Level qualifications. AS papers cover Modules 1-4 only. 
AS Paper 1 – Breadth in Physics (H156/01)
This paper assesses content from modules 1, 2, 3 and 4. It is 70 marks and contains 20 MCQs at the start. It takes 1h30m.
AS Paper 2 – Depth in Physics (H156/02)
This paper assesses content from modules 1, 2, 3 and 4. It is 70 marks and contains no MCQs. It takes 1h30m.


Assessment Objectives
Across all three papers, marks are awarded using the OCR assessment objectives:
· AO1 – Knowledge and understanding
Recall of facts, definitions, laws, key concepts, and equations; communicating ideas clearly and using correct terminology.
· AO2 – Application
Applying physics principles to stems, scenarios, data sets, diagrams and unfamiliar contexts; choosing and rearranging equations; showing clear working.
· AO3 – Analysis, interpretation and evaluation
Evaluating methods, data and experimental design; identifying uncertainties and limitations; interpreting trends; forming logical scientific arguments.
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Identify / State / Give / Name
Pick out or recall a specific fact, law, quantity, formula, unit, or feature. Usually a very short answer (one word, number, symbol or brief phrase).
Describe / Outline
Provide a clear account of a physical process, experiment, graph trend, model or phenomenon. Include the essential features but without detailed explanation or justification.
Explain / Explain how / Explain why
Give reasons, mechanisms or cause‑and‑effect links using physics principles. Show how something happens or why a result occurs, often referencing laws, equations, assumptions or energy/force interactions.
Apply / Use your knowledge / Refer to the stem
Use relevant physics ideas, equations or models to interpret a scenario, diagram, graph or data set. Select the correct principle and apply it correctly to the situation given.
Analyse
Break information into its key components—such as data, graphs, experimental procedures or physical relationships—and interpret patterns, trends or connections. Often includes discussing uncertainties, gradients, proportionality or variable relationships.
Compare / Distinguish
Show similarities and/or differences between physical concepts, models, methods or results (e.g., comparing fields, types of waves, circuit behaviours, or particle interactions).
Discuss
Present key scientific points, explanations, and evidence. Typically involves considering different angles or implications, referencing advantages, limitations, assumptions, or applications. May require linking ideas to an experimental or real‑life context.
Evaluate / Assess / Comment / Justify
Make a judgement based on scientific evidence. Consider strengths and limitations of a method, model, experiment or conclusion. You may be asked to justify a decision, support an approach, critique data quality, or reach a reasoned final conclusion using physical principles.

[bookmark: _Toc221880945]How to answer the different types of questions in psychology
Multiple‑choice questions (MCQs)
• Read the question stem carefully and underline key words (e.g. greatest, smallest, correct, constant, assumption).
• Eliminate obviously impossible options using your knowledge of physical laws, units, orders of magnitude and sign conventions.
• Check for distractors that differ only by:
– a missing factor of 10
– incorrect units
– incorrect algebraic rearrangements
– misapplied sign or direction
• Use quick estimates and approximations where helpful — MCQs often reward reasoning rather than full calculations.

Short‑answer AO1 questions (knowledge & understanding)
• Command words: identify, state, name, define, outline, describe.
• Provide clear, accurate physics content: definitions, laws, equations, principles, features of models, conditions for effects (e.g., SHM, interference).
• Match the number of marks — typically one clear point per mark, expressed concisely.
• Use correct terminology (e.g., vector, flux linkage, internal energy, phase difference).
• For “state an equation”, write it in symbols using the correct form and include units if asked.

Application questions (AO2)
• Look for command words such as “refer to the stem”, “use your knowledge”, “apply the principle/law”.
• Identify and annotate the relevant details from the scenario: values, conditions, directions, assumptions, diagrams or graphs.
• Link those details explicitly to the appropriate physics idea — e.g., apply Newton’s laws, conservation of energy, field equations, wave relationships, or quantum principles.
• In calculations:
– choose the correct equation
– substitute values clearly
– show all steps
– include the correct unit
• In explanations: make the physical mechanism explicit (e.g., “The force decreases because flux linkage decreases as…”).

Evaluation / discussion questions (AO3 – shorter)
• Command words: evaluate, assess, discuss, comment, justify.
• Use mini‑PEEL style structure:
Point – state the strength / limitation / judgement.
Evidence – refer to data, a law, a model, an experimental principle, or a known limitation.
Explanation – show why this matters (accuracy, reliability, validity, modelling assumptions).
Link – connect back to the question or context.
• Focus on clarity — a few well‑developed scientific points are better than many vague ones.

Longer structured questions (6–10 marks)
• Often require a mix of AO1 + AO2 + AO3.
• Include:
– Clear AO1: definitions, laws, key equations, physical principles.
– Accurate AO2: application to the scenario, correct calculations, explanations linked to the stem.
– Selective AO3: evaluation of assumptions, data quality, method limitations, or model validity.
• Organise into short paragraphs with one main idea per paragraph. Bullet points is also fine/recommended.
• Keep mathematical working neat and labelled.

Extended‑response questions (synoptic / Unified Physics‑style)
• Typically require students to combine multiple topics, e.g., fields + energy + circular motion, or waves + materials + resonance.
• Plan briefly:
– Identify which principles/laws are relevant.
– Decide what equations or models you will need.
– Decide where evaluation or assumptions are required.
• Structure:
Intro – state what the answer will address (e.g., the principle governing the system).
Main AO1/AO2 – step‑by‑step reasoning or calculations with correct physics.
AO3 – discuss assumptions, limitations, uncertainties or real‑world considerations.
Conclusion – brief final statement answering the question directly.

Data, graphs and practical‑methods questions
• Read tables, graphs and experimental descriptions carefully — translate them into simple statements (e.g., “as temperature increases, resistance increases non‑linearly”).
• Use correct experimental terminology: uncertainty, random/systematic error, precision, accuracy, repeatability, resolution, reliability.
• When asked to “suggest” or “design”:
– Give specific, practical choices (apparatus, measurement method, variable control, number of repeats).
– Describe how you would collect data and process it (e.g., gradient from graph, percentage uncertainty, linearisation).
• For improvement questions, be precise — “use a micrometer” is better than “measure more accurately”.
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· Online Lectures & MOOCs
MIT OpenCourseWare – Mechanics, E&M, quantum physics
Oxford Physics Public Lectures
Cavendish Laboratory recorded lectures – via CUPS YouTube channel [talks.cam.ac.uk]

· Talks, Events & Opportunities in Cambridge (Including the University)
Cambridge is one of the best places in the world for free public physics events. Below is a curated list of the most relevant opportunities for A Level Physics students.

Cambridge University Physics Society (CUPS) Lectures
Weekly talks (usually Thursdays at 7 pm) from top physicists, Nobel laureates, researchers & science communicators.
Free, open to all; recordings on YouTube.
[talks.cam.ac.uk]
This is one of the best super curricular opportunities for Year 12/13 students in the UK.
________________________________________
Cambridge Physics Centre – Sixth Form Lecture Series
Aimed at Year 12 & 13 students.
Includes a 5 pm Isaac Physics problem solving session followed by a 6 pm lecture.
Topics span astrophysics, particle physics, materials, cosmology & more.
No booking required; just turn up (or stream online).
[phy.cam.ac.uk]
These sessions are ideal for demonstrating academic curiosity in personal statements.
________________________________________
Cambridge Festival (Spring each year)
Over 350 public events including science talks, exhibitions, research demos & hands on activities.
Strong physics contribution across “Discovery” and “Environment” themes.
[cam.ac.uk]
________________________________________
Major Public Lectures in Cambridge
A searchable list of 16+ upcoming physics related public lectures, including:
Cars, aeroplanes and quantum physics – Cambridge Philosophical Society
Laser Materials Processing – CSAR
Autonomous Driving & Embodied Intelligence – Cambridge Philosophical Society
[talks.cam.ac.uk]
This page updates continuously and is one of the best ways to find high level academic talks.
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