
 

Separate Physics Only Topics 
 
These are the topics that are only for separate Physics (and not combined 
Physics), and will feature heavily in your papers, so make sure you understand 
them. 
Bold print phrases are topic for higher tier only. 
 
Paper 1 
 

SP2 Motion & Forces Revised 
PHYS: Estimate how the distance required for a road vehicle to stop in an emergency varies over a range of typical 
speeds 

 

PHYS:Carry out calculations on work done to show the dependence of braking distance for a vehicle on initial 
velocity squared 

 

SP4 - Waves  
PHYS HT ONLY: Calculate depth or distance from time and wave velocity  

PHYS: Describe the effects of reflection, refraction, transmission, absorption of waves at material interfaces  

PHYS HT ONLY: Use the process that converts wave disturbances to explain the way the human ear works  

PHYS HT ONLY: Recall the frequency of ultrasound and state its units  

PHYS HT ONLY: Explain uses of ultrasound and infrasound- sonar, foetal scanning, exploration of Earth’s core  

PHYS: Describe how changes, if any, in velocity, frequency and wavelength, in the transmission of sound waves 
from one medium to another are inter-related 

 

SP5 – Light and the EM Spectrum  
Explain, with the aid of ray diagrams, reflection, refraction and total internal reflection (TIR), including the law of 
reflection and critical angle 

 

Explain the difference between specular and diffuse reflection  

Explain how colour of light is related to differential absorption at surfaces and transmission of light through filters  

Relate the power of a lens to its focal length and shape  

Use ray diagrams to show the similarities and differences in the refraction of light by converging and diverging 
lenses 

 

Explain the effects of different types of lens in producing real and virtual images  

Explain that all bodies emit radiation, that the intensity and wavelength distribution of any emission depends on 
their temperature 

 

HT ONLY: Explain that for a body to be at a constant temperature it needs to radiate the same average power 
that it absorbs 

 

HT ONLY:  Explain what happens to a body if the average power it radiates is less or more than the average 
power that it absorbs 

 

HT ONLY: Explain how the temperature of the Earth is affected by factors controlling the balance between 
incoming radiation and radiation emitted 

 

Core Practical: Investigate how the nature of a surface affects the amount of thermal energy radiated or absorbed   

SP6 – Radioactivity (whole topic)  
Describe uses of radioactivity in the home, industry and medicine including: fire alarms, irradiating food, 
sterilisation of equipment, tracing and gauging thickness & diagnosis AND treatment of cancer 

 

Phy ONLY: Compare and contrast the treatment of tumours using radiation applied internally or externally  

Phy ONLY: Explain some of the uses of radioactive substances in diagnosis of medical conditions, including PET 
scanners and tracers 

 



Phy ONLY: Explain why isotopes used in PET scanners have to be produced nearby  

Phy ONLY: Evaluate the advantages and disadvantages of nuclear power for generating electricity  

Phy ONLY: Recall that nuclear reactions, including fission, fusion and radioactive decay, can be a source of energy  

Phy ONLY: Explain the fission of U-235  

Phy ONLY: Explain the principle of a controlled nuclear chain reaction  

Phy ONLY: Explain how the chain reaction is controlled in a nuclear reactor, including the action of moderators and 
control rods 

 

Phy ONLY: Describe how thermal (heat) energy from the chain reaction is used in the generation of electricity in a 
nuclear power station 

 

Phy ONLY: Recall that the products of nuclear fission are radioactive  

Phy ONLY: Describe nuclear fusion  

Phy ONLY: Explain the difference between nuclear fusion and nuclear fission  

Phy ONLY: Explain why nuclear fusion does not happen at low temperatures and pressures  

Phy ONLY: Relate the conditions for fusion to the difficulty of making a practical and economic form of power 
station 

 

SP7 - Astronomy  

Phy ONLY: Explain how and why both the weight of any body and the value of g differ between the surface of the 
Earth and the surface of other bodies in space 

 

Phy ONLY: Recall what our solar system consists of  

Phy ONLY: Recall the names and order, in terms of distance from the Sun, of the eight planets   

Phy ONLY: Describe how ideas about the structure of the Solar System have changed over time  

Phy ONLY: Describe the orbits of moons, planets, comets and artificial satellites  

Phy ONLY: Explain for circular orbits how the force of gravity can lead to changing velocity of a planet but 
unchanged speed 

 

Phy ONLY: Explain how, for a stable orbit, the radius must change if orbital speed changes (qualitative only)  

Phy ONLY: Compare the Steady State and Big Bang theories  

Phy ONLY: Describe evidence supporting the Big Bang theory, limited to red-shift and the cosmic microwave 
background (CMB) radiation 

 

Phy ONLY: Recall that as there is more evidence supporting the Big Bang theory than the Steady State theory  

Phy ONLY: Describe that if a wave source is moving relative to an observer there will be a change in the observed 
frequency and wavelength 

 

Phy ONLY: Describe the red-shift in light received from galaxies at different distances away from the Earth  

Phy ONLY: Explain why the red-shift of galaxies provides evidence for the Universe expanding  

Phy ONLY: Explain how both the Big Bang and Steady State theories of the origin of the Universe both account for 
red-shift of galaxies 

 

Phy ONLY: Explain how the discovery of the CMB radiation led to the Big Bang theory becoming the currently 
accepted model 

 

Phy ONLY: Describe the evolution of stars of similar mass to the Sun  

Phy ONLY: Explain how the balance between thermal expansion and gravity affects the life cycle of stars  

Phy ONLY: Describe the evolution of stars with a mass larger than the Sun  

Phy ONLY: Describe how methods of observing the Universe have changed over time including why some 
telescopes are located outside the Earth’s atmosphere 

 

 

Paper 2 
 
 

SP 9 Forces and their effects Revised 
Phy ONLY: Describe situations where forces can cause rotation  

Phy ONLY: Recall and use the equation: moment of a force = force × distance normal to the direction of the force   

Phy ONLY: Recall and use the principle of moments in situations where rotational forces are in equilibrium  

Phy ONLY: Explain how levers and gears transmit the rotational effects of forces  



SP11 – Static Electricity  

Phy ONLY: Explain how an insulator can be charged by friction, through the transfer of electrons  

Phy ONLY: Explain how insulating materials become charged due to the loss or gain of electrons  

Phy ONLY: Describe the interactions between like charges and unlike charges  

Phy ONLY: Explain common electrostatic phenomena for movement of electrons, inc:  shocks from objects, 
lightning & attraction by induction 

 

Phy ONLY: Explain how earthing removes excess charge  

Phy ONLY: Explain some of the uses of electrostatic charges in everyday situations  

Phy ONLY: Describe some of the dangers of sparking in everyday situations  

Phy ONLY: Define what an electric field is  

Phy ONLY: Describe the shape and direction of the electric field around a point charge and between parallel plates  

Phy ONLY: Relate the electrical strength of the field to the concentration of lines  

Phy ONLY: Explain how the concept of an electric field helps to explain the phenomena of static electricity  

SP12 – Magnetism and the Motor Effect  

HT ONLY: Explain how the force on a conductor in a magnetic field is used to cause rotation in electric motors  

SP13 – Electromagnetic Induction  
HT & Phy ONLY: Explain how to produce an electric current by the relative movement of a magnet and a 
conductor in the lab & on a large-scale 

 

HT & Phy ONLY: Recall the factors that affect the size and direction of an induced potential difference  

HT & Phy ONLY: Describe how the magnetic field produced opposes the original change  

HT & Phy ONLY: Explain how electromagnetic induction is used in alternators to generate alternating current (a.c)  

HT & Phy ONLY: Explain how electromagnetic induction is used in dynamos to generate direct current (d.c.)  

HT & Phy ONLY: Explain the action of the microphone in converting sound waves into variations in current   

HT & Phy ONLY: Explain the action of loudspeakers and headphones in converting current into sound waves  

HT & Phy ONLY: Explain how an alternating current in one circuit can induce a current in another circuit in a 
transformer 

 

HT & Phy ONLY: Recall that a transformer can change the size of an alternating voltage  

HT & Phy ONLY: Use the turns ratio equation for transformers to calculate either voltage or number of turns: 
Vp/Vs = Np/Ns 

 

HT & Phy ONLY: Explain the advantages of power transmission in high voltage cables, using the equations from 
the spec 

 

SP14 – Particle Model  
Phy ONLY: Explain that gases can be compressed or expanded by pressure changes  

Phy ONLY: Explain that the pressure of a gas produces a net force at right angles to any surface  

Phy ONLY: Explain the effect of changing the volume of a gas on the rate at which its particles collide with the walls 
of its container and therefore pressure 

 

Phy ONLY: Use the equation: P1 × V1 = P2 × V2  

PHYS HT ONLY: Explain why doing work on a gas can increase its temperature, including a bicycle pump  

SP15 – Forces & Matter  



Phy ONLY: Explain why atmospheric pressure varies with height above the Earth’s surface with refer to Earth’s 
atmosphere 

 

Phy ONLY: Describe the pressure in a fluid as being due to the fluid and atmospheric pressure  

Phy ONLY: Recall that the pressure in fluids causes a force normal to any surface   

Phy ONLY: Explain how pressure is related to force and area, using appropriate examples   

Phy ONLY: Recall and use the equation: P = F/A  

Phy ONLY: Describe how pressure in fluids increases with depth and density  

HT & Phy ONLY: Explain why the pressure in liquids varies with density and depth  

HT & Phy ONLY: Use the equation to calculate the magnitude of pressure in liquids & differences at different 
depths: P = h× ρ × g 

 

HT & Phy ONLY: Explain why an object in a fluid is subject to an upwards force (upthrust)   

HT & Phy ONLY: Relate upthrust to examples including objects that are fully immersed in a fluid (liquid or gas)  

HT & Phy ONLY: Relate upthrust to examples including objects that are partially immersed in a liquid  

HT & Phy ONLY: Recall that the upthrust is equal to the weight of fluid displaced  

HT & Phy ONLY: Explain the factors influence whether an object will float or sink  

 


