ENERGY

• recall that energy transfer may take place by conduction, convection and radiation 

• describe the role of convection in everyday phenomena 

• describe how insulation is used to reduce energy transfers from buildings and the human body 

FORCES

Movement and position

• understand and use distance–time graphs 

• recall and use the relationship between average speed, distance moved and time

recall and use the relationship between acceleration, velocity and time

• interpret velocity–time graphs 

• determine acceleration from the gradient of a velocity–time graph and the distance travelled

from the area between the graph and the time axis 

Forces, movement and shape
• express a force as a push or pull of one body on another 

• identify various types of force (e.g. gravitational, electrostatic, etc.) 

• understand that friction is a force that opposes motion 

• recall and use the relationship between unbalanced force, mass and acceleration:

force = mass × acceleration

F = m × a
recall and use the relationship between weight, mass and g :

weight = mass × g

W = m × g
• describe the forces acting on falling objects and explain why falling objects reach a terminal velocity 

• describe the factors affecting vehicle stopping distance including speed, mass, road

condition and reaction time

• recall and use the relationship between the moment of a force and its distance from the pivot:

moment = force × perpendicular distance from pivot
recall that the weight of a body acts through its centre of gravity 

• describe how extension varies with applied force for helical springs, metal wires and rubber bands 

• recall that the initial linear region of a force – extension graph is associated with Hooke’s law 

· distinguish between vector and scalar quantities  
· appreciate the vector nature of a force 
· add forces that act along a line 

Electricity 

 Mains electricity

• identify common materials which are electrical conductors or insulators, including metals

and plastics 

• recall the hazards of electricity including frayed cables, long cables, damaged plugs,

water around sockets, and pushing metal objects into sockets 

• describe the uses of insulation, double insulation, earthing, fuses and circuit breakers in a

range of domestic appliances 

• know some of the different ways in which electrical heating is used in a variety of

domestic contexts 

• understand that a current in a resistor results in the electrical transfer of energy and an

increase in temperature 

• recall and use the relationship

power = current × voltage

P = I × V
and apply the relationship to the selection of appropriate fuses 
• use the relationship between energy transferred, current, voltage and time:

energy transferred = current × voltage × time

E = I × V × t
• recall that mains electricity is alternating current (a.c.) and understand the difference

between this and the direct current (d.c.) supplied by a cell or battery 
 Energy and potential difference in circuits
• explain why a series or parallel circuit is more appropriate for particular applications,

including domestic lighting 
• understand that the current in a series circuit depends on the applied voltage and the

number and nature of other components 
• describe how current varies with voltage in wires, resistors, metal filament lamps and

diodes, and how this can be investigated experimentally 
• describe the qualitative effect of changing resistance on the current in a circuit (
• describe the qualitative variation of resistance of LDRs with illumination and of

thermistors with temperature 
• recall and use the relationship between voltage, current and resistance:

voltage = current × resistance

V = I × R
• understand that current is the rate of flow of charge 
• recall and use the relationship between charge, current and time:

charge = current × time

Q = I × t
• recall that electric current in solid metallic conductors is a flow of negatively

charged electrons 
· recall that:  

• voltage is the energy transferred per unit charge passed 

• the volt is a joule per coulomb  

· identify common materials which are electrical conductors or insulators, including metals and plastics  

· recall that insulating materials can be charged by friction  

· explain that positive and negative electrostatic charges are produced on materials by the loss and gain of electrons  

· recall that there are forces of attraction between unlike charges and forces of repulsion between like charges  

· explain electrostatic phenomena in terms of the movement of electrons 

· recall the potential dangers of electrostatic charges, e.g. when fuelling aircraft and tankers 
· recall some uses of electrostatic charges, e.g. in photocopiers and inkjet printers 

Solids, liquids and gases

Density and pressure

• recall and use the relationship between density, mass and volume
Density =mass / volume            

ρ = m / V
• describe how to determine density using direct measurements of mass and volume 
• recall and use the relationship between pressure, force and area:
P=F/A
• understand that the pressure at a point in a gas or liquid which is at rest acts equally in all directions 

Ideal gas molecules

• understand the significance of Brownian motion 

• recall that molecules in a gas have a random motion and that they exert a force and hence a pressure on the walls of the container 

• understand that there is an absolute zero of temperature which is – 2730C 

• describe the kelvin scale of temperature and be able to convert between the kelvin and Celsius scales

• understand that an increase in temperature results in an increase in the speed of gas molecules

• describe the qualitative relationship between pressure and kelvin temperature for a gas in a sealed container

