Welcome to A-Level Physics at NSG
Year 12 Taster & Course Induction Guide
Congratulations on choosing A-Level Physics! This course is designed to nurture your lifelong curiosity and passion for understanding how the universe operates. From the smallest subatomic particles to the grandest cosmic structures, you will develop a deep appreciation for the scientific method while building elite problem-solving, analytical, and mathematical skills.
The jump from GCSE to A-Level Physics is challenging but immensely rewarding. At this level, you move past simply memorising formulas to investigating the underlying mechanical, quantum, and cosmic laws of nature. This document outlines the layout of your upcoming two years, the exam breakdown, the hands-on practical framework, and career pathways available to you.
Why Choose Physics? Futures & Careers
Physics is fundamentally an 'enabling subject.' This means it doesn't lock you into a single job track; rather, it provides a rigorous toolkit of analytical skills, numerical mastery, and logical problem-solving that is highly sought after across global industry sectors.
Students studying A-Level Physics frequently progress into careers and fields such as:
Engineering Sectors: Aerospace, Civil, Mechanical, Renewable Energy, Electronic, and Nuclear Engineering.
Advanced Technology: Astrophysics, Robotics, Nanotechnology, Quantum Computing, and Artificial Intelligence.
Medical & Life Sciences: Medical Physics, Radiotherapy Design, Nuclear Medicine, and Biophysics research.
Analytical & Data Sectors: Data Science, Quantitative Finance, Risk Management, Software Architecture, and Climate Modelling.


Course Structure: Year 12 & Year 13 Overview
We teach A-Level Physics as a linear two-year course. All formal exam components take place at the end of Year 13. To give you a roadmap, here are the topics you will master across both years:
Year 12 Modules (Foundations of Physics)
Working as a Physicist These are general skills required throughout course and cover aspects including: Quantities and units, analysing results, measurements and uncertainties, evaluating and concluding
Mechanics: Motion, vectors, forces, Newton’s laws, work, energy, power, and efficiency.
Materials: Fluid mechanics, density, upthrust, laminar/turbulent flow, viscosity, Hooke’s law, Young Modulus, and elastic strain energy.
Waves: Wave properties, progressive/stationary waves, refraction, total internal reflection, diffraction, interference, and polarisation.
The Particle Nature of Light: The photoelectric effect, work function, photon energy levels, wave-particle duality, and electron diffraction.
Electric Circuits: Electric current, potential difference, resistance, Ohm's law, resistivity, power, electromotive force (e.m.f), internal resistance, and potential dividers.
Year 13 Modules (Advanced Physical Frameworks)
Further Mechanics: Momentum conservation, inelastic and elastic collisions, impulse, circular motion, angular velocity, and centripetal acceleration.
Electric and Magnetic Fields: Coulomb's law, electric field strength, capacitors (charging/discharging, energy storage), magnetic flux density, electromagnetic induction, Faraday's and Lenz's laws, and alternating current.
Nuclear and Particle Physics: Atomic structure, alpha-particle scattering, quarks, leptons, baryons, mesons, anti-matter, high-energy particle accelerators.
Thermodynamics: Specific heat capacity, specific latent heat, internal energy, ideal gas laws, kinetic theory of gases, and absolute zero.
Space and Gravitational Fields: Gravitational field strength, Newton’s law of gravitation, planetary orbits, stellar classification, Hertzsprung-Russell diagrams, standard candles, Doppler effect, Hubble's law, and the evolution of the Universe.
Nuclear Radiation: Radioactive decay laws, half-life, carbon dating, nuclear binding energy, mass defect, nuclear fission, and nuclear fusion.


The Final Examinations
Your overall A-Level grade is calculated entirely from three written examination papers taken at the end of Year 13. There are no module retakes or separate coursework weighting structures for the grade.  Exam overview is as follows:
	Paper / Code
	Content Cover
	Question Structure
	Duration
	Marks & Weighting

	Paper 1
Advanced Physics I
(9PH0/01)
	Working as a Physicist, Mechanics, Further Mechanics, Electric Circuits, Electric Fields, Magnetic Fields, Gravitational Fields, Nuclear & Particle Physics.
	Multiple-choice, short-answer, open-response, and extended writing long-answer questions.
	1 Hour 45 Mins
	90 Marks

30% of Total

	Paper 2
Advanced Physics II
(9PH0/02)
	Working as a Physicist, Materials, Waves, Particle Nature of Light, Thermodynamics, Space, Gravitational Fields, Nuclear Radiation.
	Multiple-choice, short-answer, open-response, and extended writing long-answer questions.
	1 Hour 45 Mins
	90 Marks

30% of Total

	Paper 3
General & Practical Principles
(9PH0/03)
	Synoptic cover of ALL topics across the course.

Questions focus heavily on conceptual understanding, experimental methods, data analysis, and uncertainties.
	Short-answer, open-response, calculation, and data assessment. 

	2 Hours 30 Mins
	120 Marks

40% of Total





The Science Practical Endorsement & Core Practicals
In addition to your final grade, you will work to achieve the Science Practical Endorsement. This is a separate pass/fail marker reported on your certificate that demonstrates your laboratory competence to future research universities and tech employers.
You will keep a laboratory notebook detailing your execution of Pearson Edexcel's 16 Core Practical Activities, summarized briefly below:
CP01 — Acceleration of Free Fall: Measuring the acceleration of gravity 'g' by a freefall method.
CP02 — Material Resisitivity: Determining the electrical resistivity of a metallic wire sample by evaluating its resistance across variable lengths.
CP03 — Internal Resistance of a Cell: Determining the electromotive force (e.m.f.) and internal resistance of an electrical cell by altering external loads.
CP04 — Viscosity of a Liquid: Determining the terminal velocity of a falling sphere through a heavy viscous fluid to calculate its viscosity coefficient.
CP05 — Young Modulus of a Wire: Applying systematic tensile stress to a metal wire to measure mechanical strain and evaluate its structural stiffness.
CP06 — Speed of Sound in Air: Using a signal generator and oscilloscope to determine the speed of sound in air.
CP07 — Frequency of a Vibrating String: Investigate the factors affecting the frequency of a vibrating string or wire.
CP08 —  Determining the Wavelength of Light: Use a diffraction grating and laser to determine the wavelength of light
CP09 —  Investigating change in momentum: Determine the momentum change of a trolley when a force acts on it as a function of time.
CP10 — Use ICT to analyse collisions between small spheres: Investigating the conservation of momentum in two dimensions
CP11 — Capacitor Discharge Cycles: Mapping current and potential changes across an RC circuit to calculate the time constant of exponential decay.
CP12 — Calibration of a Thermistor: Constructing a temperature-dependent calibration curve for a negative temperature coefficient thermistor probe.
CP13 — Determine the specific latent heat of ice: Measure the temperature decrease of water containing melting ice.
CP14 — Gas Laws (Pressure & Volume): Investigating the relationship between pressure and volume of a gas.
CP15 — Absorption of Gamma Radiation: Use count rates with a Geiger-Muller tube through variable material shielding thickness to verify absorption inverse rules.
CP16 — Resonance of a Pendulum: Determine the value of an unknown mass using resonant frequencies
Your Summer Transition & Preparation Focus
To ensure you hit the ground running with confidence in September, you are expected to complete the Summer Transition Material posted on the Northampton School for Girls website. At A-Level, a minimum of 40% of all available exam marks are directly linked to applying higher-level mathematics (Level 2 and above).
	CRITICAL MATHEMATICAL SKILLS TO SHARPEN:
• Algebraic Manipulation: You must be able to rearrange multi-variable formulas fluidly (e.g., isolation of terms in v² = u² + 2as).
• Standard Form & Prefixes: Ability to convert between nanometres, micrometres, millivolts, megawatts, and gigahertz.
• Trigonometry & Vector Resolution: Splitting a diagonal force vector into its respective horizontal (F cos θ) and vertical (F sin θ) components.
• Graph skills: Use equation of a straight line (y = mx + c) to determine gradient and y-intercept and the ability to determine the area under curves.



Recommended Enrichment & Reading
If you want to look into the mind of a physicist over the summer holidays, we highly recommend checking out these books and digital platforms:
Book Recommendation: 'Surely You're Joking, Mr. Feynman!' by Richard Feynman. A fascinating, funny look into the life of a Nobel Prize-winning particle physicist, his work on the atomic bomb, and his unmatched curiosity.
Digital Video Learning: A-Level Physics Online, Gorilla Physics, and ZPhysics. Excellent YouTube platforms designed to bridge the structural gap from GCSE to A-Level concept theory.
Problem Solving Platforms: Isaac Physics & Physics & Maths Tutor (PMT). These will become your primary revision platforms for practice questions over the next two years.
Enjoy your summer break, complete your induction preparation, and get ready to view the entire universe through a completely new lens this September at NSG!
