
Subject: GCSE Science - Physics  Key Stage: 4  Year: 10  

Curriculum Intent. Physics is the science of the fundamental concepts of field, force, radiation and particle 

structures, which are inter-linked to form unified models of the behaviour of the material universe. From such 

models, a wide range of ideas, from the broadest issue of the development of the universe over time to the 

numerous and detailed ways in which new technologies may be invented, have emerged. These have 

enriched both our basic understanding of, and our many adaptations to, our material environment. 

 Learning outcomes  

 

Assessment criteria  

 

1 Energy  

The concept of energy emerged in the 19th 

century. The idea was used to explain the 

work output of steam engines and then 

generalised to understand other heat 

engines. It also became a key tool for 

understanding chemical reactions and 

biological systems. Limits to the use of fossil 

fuels and global warming are critical 

problems for this century. Physicists and 

engineers are working hard to identify ways 

to reduce our energy usage. 

Energy stores and systems 

A system is an object or group of objects. There 

are changes in the way energy is stored when 

a system changes. 

Changes in energy 

Learners should be able to calculate the 

amount of energy associated with a moving 

object, a stretched spring and an object raised 

above ground level. 

Energy changes in systems 

The amount of energy stored in or released 

from a system as its temperature changes can 

be calculated using the equation 

Power 

Power is defined as the rate at which energy is 

transferred or the rate at which work is done. 

Energy transfers in a system 

Energy can be transferred usefully, stored or 

dissipated, but cannot be created or 

destroyed. 

Efficiency 

The energy efficiency for any energy transfer 

can be calculated using the equation 

National and global energy resources 

The main energy resources available for use on 

Earth include: fossil fuels (coal, oil and gas), 

nuclear fuel, bio-fuel, wind, hydroelectricity, 

geothermal, the tides, the Sun and water 

waves. 

 

 

2 Electricity 

Electric charge is a fundamental property of 

matter everywhere. Understanding the 

difference in the microstructure of 

conductors, semiconductors and insulators 

makes it possible to design components and 

build electric circuits. Many circuits are 

powered with mains electricity, but portable 

electrical devices must use batteries of some 

kind. Electrical power fills the modern world 

with artificial light and sound, information and 

entertainment, remote sensing and control. 

The fundamentals of electromagnetism were 

worked out by scientists of the 19th century. 

However, power stations, like all machines, 

have a limited lifetime. If we all continue to 

demand more electricity this means building 

new power stations in every generation – but 

what mix of power stations can promise a 

sustainable future? 

Standard circuit diagram symbols 

Circuit diagrams use standard symbols. 

Electrical charge and current 

For electrical charge to flow through a closed 

circuit the circuit must include a source of 

potential difference 

Current, resistance and potential difference 

The current (I) through a component depends 

on both the resistance (R) of the component 

and the potential difference (V) across the 

component. The greater the resistance of the 

component the smaller the current for a given 

potential difference (pd) across the 

component 

Resistors 

Learners should be able to explain that, for 

some resistors, the value of R remains constant 

but that in others it can change as the current 

changes. 

Series and parallel circuits 



There are two ways of joining electrical 

components, in series and in parallel. Some 

circuits include both series and parallel parts. 

Direct and alternating potential difference 

Mains electricity is an ac supply. In the United 

Kingdom the domestic electricity supply has a 

frequency of 50 Hz and is about 230 V. 

Mains electricity 

Most electrical appliances are connected to 

the mains using threecore cable. 

Power 

Learners should be able to explain how the 

power transfer in any circuit device is related to 

the potential difference across it and the 

current through it, and to the energy changes 

over time: 

Energy transfers in everyday appliances 

Everyday electrical appliances are designed to 

bring about energy transfers. 

The National Grid 

The National Grid is a system of cables and 

transformers linking power stations to 

consumers. 

 

 

 

 

 

 

 

 

 

3 Particle model of matter 

The particle model is widely used to predict 

the behaviour of solids, liquids and gases and 

this has many applications in everyday life. It 

helps us to explain a wide range of 

observations and engineers use these 

principles when designing vessels to withstand 

high pressures and temperatures, such as 

submarines and spacecraft. It also explains 

why it is difficult to make a good cup of tea 

high up a mountain! 

Density of materials 

The density of a material is defined by the 

equation: 

Changes of state 

Learners should be able to describe how, when 

substances change state (melt, freeze, boil, 

evaporate, condense or sublimate), mass is 

conserved. 

Internal energy 

Energy is stored inside a system by the particles 

(atoms and molecules) that make up the 

system. This is called internal energy. 

Temperature changes in a system and specific 

heat capacity 

If the temperature of the system increases: The 

increase in temperature depends on the mass 

of the substance heated, the type of material 

and the energy input to the system 

Changes of state and specific latent heat 

If a change of state happens: The energy 

needed for a substance to change state is 

called latent heat. When a change of state 

occurs, the energy supplied changes the 

energy stored (internal energy) but not the 

temperature. 

Particle motion in gases 

The molecules of a gas are in constant random 

motion. The temperature of the gas is related 



to the average kinetic energy of the 

molecules. 

4 Atomic structure 

Ionising radiation is hazardous but can be 

very useful. Although radioactivity was 

discovered over a century ago, it took many 

nuclear physicists several decades to 

understand the structure of atoms, nuclear 

forces and stability. Early researchers suffered 

from their exposure to ionising radiation. Rules 

for radiological protection were first 

introduced in the 1930s and subsequently 

improved. Today radioactive materials are 

widely used in medicine, industry, agriculture 

and electrical power generation. 

The structure of an atom 

Atoms are very small, having a radius of about 

1 × 10-10 metres. 

Mass number, atomic number and isotopes 

In an atom the number of electrons is equal to 

the number of protons in the nucleus. Atoms 

have no overall electrical charge 

The development of the model of the atom 

(common content with chemistry) 

New experimental evidence may lead to a 

scientific model being changed or replaced. 

Radioactive decay and nuclear radiation 

Some atomic nuclei are unstable. The nucleus 

gives out radiation as it changes to become 

more stable. This is a random process called 

radioactive decay 

Nuclear equations 

Nuclear equations are used to represent 

radioactive decay 

Half-lives and the random nature of radioactive 

decay 

The half-life of a radioactive isotope is the time 

it takes for the number of nuclei of the isotope 

in a sample to halve, or the time it takes for the 

count rate (or activity) from a sample 

containing the isotope to fall to half its initial 

level. 

Radioactive contamination 

Radioactive contamination is the unwanted 

presence of materials containing radioactive 

atoms on other materials. The hazard from 

contamination is due to the decay of the 

contaminating atoms. The type of radiation 

emitted affects the level of hazard. 

 

Subject: GCSE Sceince - Physics  Key Stage: 4  Year: 11 

Curriculum Intent. Physics is the science of the fundamental concepts of field, force, radiation and particle 

structures, which are inter-linked to form unified models of the behaviour of the material universe. From such 

models, a wide range of ideas, from the broadest issue of the development of the universe over time to the 

numerous and detailed ways in which new technologies may be invented, have emerged. These have 

enriched both our basic understanding of, and our many adaptations to, our material environment. 

 Learning outcomes  

 

Assessment criteria  

 

1 Forces 

Engineers analyse forces when designing a 

great variety of machines and instruments, 

from road bridges and fairground rides to 

atomic force microscopes. Anything 

mechanical can be analysed in this way. 

Recent developments in artificial limbs use 

the analysis of forces to make movement 

possible. 

Scalar and vector quantities 

Scalar quantities have magnitude only. Vector 

quantities have magnitude and an associated 

direction 

Contact and non-contact forces 

A force is a push or pull that acts on an object 

due to the interaction with another object. All 

forces between objects are either: • contact 

forces – the objects are physically touching • 

non-contact forces – the objects are physically 

separated 

Gravity 



Weight is the force acting on an object due to 

gravity. The force of gravity close to the Earth is 

due to the gravitational field around the Earth. 

Resultant forces 

A number of forces acting on an object may 

be replaced by a single force that has the 

same effect as all the original forces acting 

together. This single force is called the resultant 

force. 

Work done and energy transfer 

When a force causes an object to move 

through a distance work is done on the object. 

So a force does work on an object when the 

force causes a displacement of the object. 

Forces and elasticity 

Learners should be able to: • give examples of 

the forces involved in stretching, bending or 

compressing an object • explain why, to 

change the shape of an object (by stretching, 

bending or compressing), more than one force 

has to be applied – this is limited to stationary 

objects only • describe the difference 

between elastic deformation and inelastic 

deformation caused by stretching forces. 

Distance and displacement 

Distance is how far an object moves. Distance 

does not involve direction. Distance is a scalar 

quantity 

Speed 

Speed does not involve direction. Speed is a 

scalar quantity. The speed of a moving object 

is rarely constant. When people walk, run or 

travel in a car their speed is constantly 

changing. 

Velocity 

The velocity of an object is its speed in a given 

direction. Velocity is a vector quantity. 

The distance–time relationship 

If an object moves along a straight line, the 

distance travelled can be represented by a 

distance–time graph. 

Acceleration 

The average acceleration of an object can be 

calculated using the equation: 

Newton's First Law 

Newton’s First Law: If the resultant force acting 

on an object is zero and: • the object is 

stationary, the object remains stationary • the 

object is moving, the object continues to move 

at the same speed and in the same direction. 

So the object continues to move at the same 

velocity. 

Newton's Second Law 

The acceleration of an object is proportional to 

the resultant force acting on the object, and 

inversely proportional to the mass of the object. 

Newton's Third Law 

Whenever two objects interact, the forces they 

exert on each other are equal and opposite. 



Learners should be able to apply Newton’s 

Third Law to examples of equilibrium situations. 

Stopping distance 

The stopping distance of a vehicle is the sum of 

the distance the vehicle travels during the 

driver’s reaction time (thinking distance) and 

the distance it travels under the braking force 

(braking distance). For a given braking force 

the greater the speed of the vehicle, the 

greater the stopping distance. 

Reaction time 

Reaction times vary from person to person. 

Typical values range from 0.2 s to 0.9 s. A 

driver’s reaction time can be affected by 

tiredness, drugs and alcohol. Distractions may 

also affect a driver’s ability to react. 

Factors affecting braking distance 1 

The braking distance of a vehicle can be 

affected by adverse road and weather 

conditions and poor condition of the vehicle. 

Adverse road conditions include wet or icy 

conditions. Poor condition of the vehicle is 

limited to the vehicle's brakes or tyres. 

2 Waves 

Wave behaviour is common in both natural 

and man-made systems. Waves carry energy 

from one place to another and can also 

carry information. Designing comfortable and 

safe structures such as bridges, houses and 

music performance halls requires an 

understanding of mechanical waves. Modern 

technologies such as imaging and 

communication systems show how we can 

make the most of electromagnetic waves. 

Transverse and longitudinal waves 

Waves may be either transverse or longitudinal. 

The ripples on a water surface are an example 

of a transverse wave. 

Properties of waves 

Learners should be able to describe wave 

motion in terms of their amplitude, wavelength, 

frequency and period. 

Types of electromagnetic waves 

Electromagnetic waves are transverse waves 

that transfer energy from the source of the 

waves to an absorber. 

Uses and applications of electromagnetic 

waves 

Electromagnetic waves have many practical 

applications. For example: • radio waves – 

television and radio • microwaves – satellite 

communications, cooking food • infrared – 

electrical heaters, cooking food, infrared 

cameras • visible light – fibre optic 

communications • ultraviolet – energy efficient 

lamps, sun tanning • X-rays and gamma rays – 

medical imaging and treatments. 

3 Magnetism and electromagnetism 

Electromagnetic effects are used in a wide 

variety of devices. Engineers make use of the 

fact that a magnet moving in a coil can 

produce electric current and also that when 

current flows around a magnet it can 

produce movement. It means that systems 

that involve control or communications can 

take full advantage of this. 

Poles of a magnet 

The poles of a magnet are the places where 

the magnetic forces are strongest. When two 

magnets are brought close together they exert 

a force on each other. Two like poles repel 

each other. Two unlike poles attract each 

other. Attraction and repulsion between two 

magnetic poles are examples of non-contact 

force. 

Magnetic fields 

The region around a magnet where a force 

acts on another magnet or on a magnetic 

material (iron, steel, cobalt and nickel) is called 

the magnetic field. 



Electromagnetism 

When a current flows through a conducting 

wire a magnetic field is produced around the 

wire. The strength of the magnetic field 

depends on the current through the wire and 

the distance from the wire. 

 

 

 

 


