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Subject Vision — Why Physics Matters

Our Vision

Physics within Combined Science aims to develop young people who understand the physical laws that govern the universe — from the
behaviour of subatomic particles to the forces that shape motion and the waves that carry energy and information. Year 10 represents a
significant step up from KS3: pupils move into a specification-driven course where mathematical rigour, equation literacy and working
scientifically skills are expected in every lesson.

The three topics covered in Year 10 — Atomic Structure and Radioactivity, Forces, and Waves — together span Physics Paper 1 and Paper
2 within Combined Science: Trilogy and introduce the conceptual frameworks (energy, forces, waves) that underpin Year 11 content.

@& Curriculum Journey — Learning Sequence by Term
AUTUMN 1

Revision + Topic 4 (Pt 1): Atomic Structure

Topic 4 (Pt 2) & Topic 5 (Pt 1)

Radioactive decay, half-life, background radiation,
fission and fusion; contact/non-contact forces,
Newton's Laws begin.

Topic 5 (Pt 2): Forces

RP1 Hooke's Law; distance-time and velocity-time
graphs; RP2 force-acceleration; stopping distances,
terminal velocity.

T1-3 diagnostic, equation rearrangement and standard
form; the structure of the atom, the nuclear model,
isotopes.

Momentum and conservation of momentum;
moments, levers and gears; pressure in fluids; work,
energy and power.

Key Concepts This Year

» Conservation laws — energy and momentum are conserved in all physical interactions; this principle connects forces, collisions and
wave behaviour.

» Cause and effect — every physical change has a quantifiable mechanism; forces cause acceleration, waves cause energy transfer,
radiation causes ionisation.

» Mathematical modelling — equations are relationships between physical quantities, not formulas to memorise; rearranging and
applying them is a core skill.

» Evidence and uncertainty — required practicals develop the ability to evaluate data, distinguish random from systematic error and
draw valid conclusions.

» Risk and benefit — ionising radiation, nuclear energy and electromagnetic wave applications require pupils to weigh evidence and
construct ethical arguments.

SUMMER 1
Topic 6 (Pt 1): Waves

Wave properties, the wave equation v = fA; RP8 waves
in a ripple tank; reflection, refraction, the EM spectrum.

SUMMER 2
Topic 6 (Pt 2) & Year-End Review

Sound, EM wave applications and risks, RP10 infrared
radiation; full-course RAG self-assessment and bridge to
Year 11.

Topic 5 (Pt 3): Forces

A Spiral Curriculum Year 10 Physics deliberately revisits and deepens conceptual learning from KS3. The atomic model returns with formal nuclear equations and half-life calculation; forces return with Newton's Second Law as a calculation, conservation of momentum and pressure in fluids; energy recurs throughout — elastic

potential energy, kinetic energy in collisions, and energy transfer by electromagnetic waves; waves return with the full electromagnetic spectrum.

% Assessment Information

How Pupils Are Assessed

All assessments track error type through the PATHS framework; HT questions are attempted by Higher Combined pupils only:
» Baseline diagnostic and mid-topic skills assessments (6-mark questions) each block

» End of Topic Tests after Topics 4, 5 and 6, teacher-marked

» Required practicals (RP1, RP2, RP8, RP10) assessed and evaluated in examination contexts

» PATHS formal written feedback — a dedicated green-pen response lesson after every test

Formal Assessment by Unit

» Topic 4: Atomic Structure & Radioactivity — End of Topic 4 Test

» Topic 5: Forces — Mid-Topic Skills Assessment (terminal velocity) plus End of Topic 5 Test

» Topic 6: Waves — Mid-Topic Skills Assessment plus End of Topic 6 Test

» One formal Physics mock covering Paper 1 content (Topics 1-4), sat under full GCSE exam conditions
» Year-end performance review informing personalised Year 11 revision planning

® PATHS Marking Framework

Every formal assessment is followed by feedback using PATHS — the school's consistent feedback model. No PATHS cycle is complete until the pupil has responded.

Positive Comment A specific, sincere comment on a genuine strength of the work — never generic praise.

Attainment Mark / Grade A clear mark, level or working grade showing where the work sits against expectations.
Target to Improve One single, specific, prioritised target — never a list.

How-to Instructions Concrete, do-able steps telling the pupil exactly how to act on the target.
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Student Response

Pupils respond in green pen in dedicated improvement time; the teacher checks the response.

What it means Example in this year

“Your explanation of why activity never reaches zero is accurate and correctly applies the concept of radioactive decay to the exponential
curve.”

“This response is performing at Grade 5. To reach Grade 7 you need to apply the full Newton's Second Law chain and include units
throughout.”

“Your next step is to explain terminal velocity using balanced force language: the drag force increases until it equals the weight, so the resultant
force becomes zero.”

“(1) State the initial unbalanced force; (2) explain how speed increases; (3) explain why drag increases with speed; (4) state when forces
balance; (5) conclude that acceleration becomes zero and terminal velocity is reached.”

Green pen response acknowledging the target, rewriting the weak section with the improvement applied, and noting what to do differently
next time.
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