
Spec Reference Description

P1.1e
explain the differences in density between the 

different states of matter in terms of the 

arrangements of the atoms and molecules

P1.1f apply the relationship between density, mass and 

volume to changes where mass is conserved

P1.2c
describe how heating a system will change the 

energy stored within the system and raise its 

temperature or produce changes of state

P1.2e

apply the relationship between change in internal 

energy of a material and its mass, specific heat 

capacity and temperature change to calculate the 

energy change involved

P1.3g 
explain why atmospheric pressure varies with 

height above the surface of the planet

P1.3h
describe the factors which influence floating and 

sinking

P1.3j calculate the differences in pressure at different 

depths in a liquid

P2.1b
describe how to measure distance and time and 

use these to calculate speed

P2.1d
explain the vector–scalar distinction as it applies 

to displacement and distance, velocity and speed

P2.2a
recall examples of ways in which objects interact

P2.2d

apply Newton’s First Law to explain the motion of 

an object moving with uniform velocity and also 

an object where the speed and/or direction 

change

P2.2e

use vector diagrams to illustrate resolution of 

forces, a net force (resultant force), and 

equilibrium situations 

P2.2i
apply Newton’s second law in calculations relating 

forces, masses and accelerations

P2.2m
use the relationship between work done, force, 

and distance moved along the line of action of the 

force and describe the energy transfer involved

P2.2n

calculate relevant values of stored energy and 

energy transfers; convert between newton-

metres and joules 

P2.2p
recall and apply Newton’s third law



P2.3b

describe the difference between elastic and 

plastic deformation (distorations) caused by 

stretching forces

P2.3c describe the relationship between force and 

extension for a spring and other simple systems

P2.3d describe the difference between linear and non-

linear relationships between force and extension

P2.3l
define and calculate the moment of a force

P2.3o
use the relationship between the force, the 

pressure and the area in contact

P3.1a describe that charge is a property of all matter 

and that there are positive and negative charges

P3.1b

describe the production of static electricity, and 

sparking, by rubbing surfaces, and evidence that 

charged objects exert forces of attraction or 

repulsion on one another when not in contact

P3.1c explain how transfer of electrons between objects 

can explain the phenomena of static electricity

P3.1d

explain the concept of an electric field and how it 

helps to explain the phenomena of static 

electricity

P3.2a
describe the differences between series and 

parallel circuits

P3.2b
represent d.c. circuits with the conventions of 

positive and negative terminals, and the symbols 

that represent common circuit elements

P3.2e

explain that for some resistors the value of R 

remains constant but that in others it can change 

as the current changes

P3.2f
explain the design and use of circuits to explore 

such effects

P3.2h use graphs and relate the curves produced to the 

function and properties of circuit elements

P3.2m

apply the equations relating potential difference, 

current, quantity of charge, resistance, power, 

energy, and time, and solve problems for circuits 

which include resistors in series, using the concept 

of equivalent resistance



P4.1a describe the attraction and repulsion between 

unlike and like poles for permanent magnets

P4.1b
describe the difference between permanent and 

induced magnets

P4.2b

show that Fleming’s left-hand rule represents the 

relative orientations of the force, the current and 

the magnetic field

P4.2e

recall that a change in the magnetic field around a 

conductor can give rise to an induced potential 

difference across its ends, which could drive a 

current, generating a magnetic field that would 

oppose the original change

P4.2f explain how this effect is used in an alternator to 

generate a.c., and in a dynamo to generate d.c.

PM1.1i apply: density (kg/m3) = mass (kg) / Volume (m3)

PM1.2i

apply: change in thermal energy (J) = mass (kg) × 

specific heat capacity (J/kg °C) × change in 

temperature (°C)

PM1.3ii

apply: pressure due to a column of liquid (Pa) = 

height of column (m) × density of liquid (kg/m3) x 

g (N/kg)

PM2.1i

apply: distance travelled (m) = speed (m/s) × time 

(s)

PM2.1iii

apply: (final velocity (m/s))2 - (initial velocity 

(m/s))2 = 2 × acceleration (m/s2) × distance (m)

PM2.2i apply: force (N) = mass (kg) × acceleration (m/s2)

PM2.2iii

apply: work done (J) = force (N) × distance (m) 

(along the line of action of the force)

PM2.2iv apply: power (W) = work done (J) / time (s)

PM2.3iii

apply: force (N) = mass (kg) × gravitational field 

strength, g (N/kg)

PM2.3v

apply: pressure (Pa) = force normal to a surface 

(N) / area of that surface (m2)

PM2.3vi

apply: moment of a force (N m) = force (N) × 

distance (m) (normal to direction of the force)

PM3.2ii

apply: energy transferred (J) = charge (C) × 

potential difference (V)



To include

knowledge that g is the strength of the gravitational field 

and has a value of 10N/kg near the Earth’s surface

from graphs

electrostatics, gravity, magnetism and by contact 

(including normal contact force and friction)

looking at forces on one body and resultant forces and 

their effects (qualitative only)

scale drawings limited to parallel and perpendicular 

vectors only

application to situations of equilibrium and non-

equilibrium



graphical representation of the extension of a spring

application of the principle of moments for objects which 

are balanced

an understanding of how simple hydraulic systems work

the understanding that in most bodies there are an equal 

number of positive and negative charges resulting in the 

body having zero net charge

the understanding that static charge only builds up on 

insulators

how electric fields relate to the forces of attraction and 

repulsion

positioning of measuring instruments in circuits and 

descriptions of the behaviour of energy, current and 

potential difference

cells, power supply, diodes, LDRs, NTC thermistors, 

filament lamps, ammeter, voltmeter, fixed and variable 

resistors and switch

components such as wire of varying resistance, filament 

lamps, diodes, NTC thermistors and LDRs

components such as wire of varying resistance, filament 

lamps, diodes, NTC thermistors and LDRs



diagrams of magnetic field patterns around bar magnets 

to show attraction and repulsion


