
Combined Physics:  

CP1: Motion 

Vectors and 

scalars 

 State that a scalar quantity has magnitude (size) but no specific direction 

 State that a vector quantity has both magnitude (size) and a specific 

direction 

 Explain the difference between vector and scalar quantities  

 Recall vector and scalar quantities including: 

a) displacement / distance 

b) velocity / speed 

c) acceleration 

d) force 

e) weight / mass 

f) momentum 

g) energy 

 Recall that velocity is speed in a stated direction 

Distance/time 

graphs and speed 

 Recall and use the equations: 

a) (average) speed (metre per second, m/s) = distance (metre, m) ÷ time 

(s) 

b) distance travelled (metre, m) = average speed (metre per second, m/s) 

× time (s) 

 Analyse distance/time graphs including finding speed from the gradient 

 Recall some typical speeds encountered in everyday experience for wind 

and sound, and for walking, running, cycling and other transportation 

systems 

 Describe a range of laboratory methods for determining the speeds of 

objects such as the use of light gates 

Acceleration  Recall and use the equation:  

acceleration (metre per second squared, m/s2) = change in velocity (metre 

per second, m/s) / time taken (second, s) 

a = (v – u)/t 

 Use the equation: 

 (final velocity)2 ((metre/second)2, (m/s)2) – (initial velocity)2 

((metre/second)2, (m/s)2) = 2 × acceleration (metre per second squared, 

m/s2) × distance (metre, m) 

v2 – u2 = 2 × a × x 

 Recall that the acceleration, g, in free fall is 10 m/s2 and be able to 

estimate the magnitudes of everyday accelerations 

Velocity/time 

graphs 

 Analyse velocity/time graphs to: 

a) compare acceleration from gradients in words 

b) calculate the acceleration from the gradient (for uniform acceleration 

only) 

c) determine the distance travelled using the area between the graph line 

and the time axis (for uniform acceleration only) 

 

CP2: Forces and motion 

Resultant force  Define a resultant force 

 Calculate resultant force on a range of examples 

 Explain what happens to the velocity of an object when resultant forces 

are zero or not zero 



Newtons first law  Recall Newton’s First Law and use it in the following situations: 

a) where the resultant force on a body is zero i.e. the body is moving at a 

constant velocity or is at rest 

b) where the resultant force is not zero i.e. the speed and/or direction of 

the body change(s) 

 HIGHER: Explain that an object moving in a circular orbit at constant 

speed has a changing velocity (qualitative only) 

 HIGHER: Explain that for motion in a circle there must be a resultant 

force known as a centripetal force that acts towards the centre of the 

circle 

Mass and weight  Define weight, recall and use the equation: weight (newton, N) = mass 

(kilogram, kg) × gravitational field strength (newton per kilogram, N/kg), 

W = m × g 

 Describe how weight is measured 

Newtons second 

law 

 Recall and use Newton's Second Law as force (newton, N) = mass 

(kilogram, kg) × acceleration (metre per second squared, m/s2), F = m × a 

 HIGHER: Explain that inertial mass is a measure of how difficult it is to 

change the velocity of an object (including from rest) and know that it is 

defined as the ratio of force over acceleration. 

 Core Practical: Investigate the relationship between force, mass and 

acceleration by varying the masses added to trolleys 

Newtons third law  Recall and apply Newton's Third Law to equilibrium situations 

 HIGHER: Recall and apply Newton's Third Law to collision interactions 

Momentum  HIGHER ONLY: 

 Recall and apply Newton's Third Law… to collision interactions and relate 

it to the conservation of momentum in collisions 

 Define momentum, recall and use the equation: momentum (kilogram metre 

per second, kg m/s) = mass (kilogram, kg) × velocity (metre per second, 

m/s), p = m × v 

 Use Newton's Second Law as: force (newton, N) = change in momentum 

(kilogram metre per second, kg m/s) ÷ time (second, s), F = (mv – mu)/t 

Stopping distances  Explain methods of measuring human reaction times and recall typical 

results 

 Recall that the stopping distance of a vehicle is made up of the sum of 

the thinking distance and the braking distance 

 Explain that the stopping distance of a vehicle is affected by a range of 

factors including: 

a) the mass of the vehicle 

b) the speed of the vehicle 

c) the driver's reaction time 

d) the state of the vehicle's brakes 

e) the state of the road 

f) the amount of friction between the tyre and the road surface 

 Describe the factors affecting a driver’s reaction time including drugs 

and distractions 

Crash hazards  Explain the dangers caused by large decelerations  

 HIGHER: Estimate the forces involved in typical situations on a public 

road  

 Use Newton's Second Law as: force (newton, N) = change in momentum 

(kilogram metre per second, kg m/s) ÷ time (second, s) 

F = (mv – mu)/t 

 



CP3: Conservation of energy 

Energy stores and 

transfers 

 Explain that where there are energy transfers in a closed system there is 

no net change to the total energy in that system 

 Analyse the changes involved in the way energy is stored when a system 

changes, including: 

a) an object projected upwards or up a slope 

b) a moving object hitting an obstacle 

c) an object being accelerated by a constant force 

d) a vehicle slowing down 

e) bringing water to a boil in an electric kettle 

 Draw and interpret diagrams to represent energy transfers 

 Explain, using examples, how in all system changes energy is dissipated so 

that it is stored in less useful ways 

Energy efficiency  HIGHER: Explain how efficiency can be increased 

 Recall and use the equation: 

efficiency = (useful energy transferred by the device) / (total energy 

supplied to the device)   

 Explain that mechanical processes become wasteful when they cause a 

rise in temperature so dissipating energy in heating the surroundings, or 

when they do electrical work against resistance of connecting wires 

 Explain ways of reducing unwanted energy transfer, including through 

lubrication 

Keeping warm  Explain ways of reducing unwanted energy transfer, including through 

thermal insulation 

 Describe the effects of the thickness and thermal conductivity of the 

walls of a building on its rate of cooling qualitatively 

Stored energies  Recall and use the equation to calculate the change in gravitational PE 

when an object is raised above the ground: 

change in gravitational potential energy (joule, J) = mass (kilogram, kg) × 

gravitational field strength (newton per kilogram, N/kg) × change in 

vertical height (metre, m) 

∆GPE = m × g × ∆h 

 Recall and use the equation to calculate the amounts of energy associated 

with a moving object: 

kinetic energy (joule, J) = ½ × mass (kilogram, kg) × (speed)2 

((metre/second)2, (m/s)2) 

KE = ½ × m × v 

Non renewable 

resources 

 Describe the main energy sources available for use on Earth (including 

fossil fuels, nuclear fuel), and compare the ways in which both renewable 

and non-renewable sources are used 

 Explain patterns and trends in the use of energy resources  

Renewable 

resources 

 Describe the main energy sources available for use on Earth (including 

bio-fuel, wind, hydro-electricity, the tides and the Sun), and compare the 

ways in which both renewable and non-renewable sources are used 

 Explain patterns and trends in the use of energy resources  

 

 

  



CP6: Radioactivity 

Atomic models  Describe an atom as a positively charged nucleus surrounded by negatively 

charged electrons, with the nuclear radius much smaller than that of the 

atom and with almost all of the mass in the nucleus 

 Recall the typical size (order of magnitude) of atoms and small molecules 

 Describe how and why the atomic model has changed over time including 

reference to the plum pudding model and Rutherford alpha particle 

scattering leading to the Bohr model 

Inside atoms  Describe the structure of nuclei of isotopes using the terms atomic 

(proton) number and mass (nucleon) number and using symbols in the 

format 

  
 Recall that the nucleus of each element has a characteristic positive 

charge, but that elements differ in mass by having different numbers of 

neutrons 

 Recall the relative masses and relative electric charges of protons, 

neutrons, electrons and positrons 

 Recall that in an atom the number of protons equals the number of 

electrons and is therefore neutral 

Background 

radiation 

 Explain what is meant by background radiation 

 Describe the origins of background radiation from Earth and space 

 Describe methods for measuring and detecting radioactivity limited to 

photographic film and a Geiger–Müller tube 

Types of radiation  Recall the relative masses and relative electric charges of protons, 

neutrons, electrons and positrons 

 Recall that alpha, β– (beta minus), β+ (positron), gamma rays and neutron 

radiation are emitted from unstable nuclei in a random process 

 Recall that alpha, β– (beta minus), β+ (positron) and gamma rays are 

ionising radiations 

 Recall that an alpha particle is equivalent to a helium nucleus, a beta 

particle is an electron emitted from the nucleus and a gamma ray is 

electromagnetic radiation 

 Compare alpha, beta and gamma radiations in terms of their abilities to 

penetrate and ionise 

Radioactive decay  Describe the process of β– decay (a neutron becomes a proton plus an 

electron)   

 Describe the process of β+ decay (a proton becomes a neutron plus a 

positron)   

 Explain the effects on the atomic (proton) number and mass (nucleon) 

number of radioactive decays (α, β, γ and neutron emission) 

 Recall that nuclei that have undergone radioactive decay often undergo 

nuclear rearrangement with a loss of energy as gamma radiation 

 Use given data to balance nuclear equations in terms of mass and charge 

Half life  Describe how the activity of a radioactive source decreases over a period 

of time 

 Recall that the unit of activity of a radioactive isotope is the Becquerel, 

Bq 

 Explain that the half-life of a radioactive isotope is the time taken for 

half the undecayed nuclei to decay or the activity of a source to decay by 

half 



 Explain that it cannot be predicted when a particular nucleus will decay 

but half-life enables the activity of a very large number of nuclei to be 

predicted during the decay process 

 Use the concept of half-life to carry out simple calculations on the decay 

of a radioactive isotope, including graphical representations 

 


