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GCSE Physics Separates:  PERSONALISED LEARNING CHECKLIST 

 Red Amber Green Revised 

Tick X 

Area of Study: Energy -  Changes in Energy  

Students should be able to calculate the amount of energy 

associated with a moving object, a stretched spring and an object 

raised above ground level. 

    

The kinetic energy of a moving object can be calculated using the 

equation: 

 vE m
K

2

2

1
=  

    

The amount of elastic potential energy stored in a stretched 

spring 

can be calculated using the equation:  

eE k
e

2

2

1
=  

    

The amount of gravitational potential energy gained by an object 

raised above ground level can be calculated using the equation: 

E=mgh 

    

Gravitational field strength, g, in newtons per kilogram, N/kg (In 

any calculation the value of the gravitational field strength (g) 

will be given.) 

height, h, in metres, m 

    

 Red Amber Green Revised 

Tick X 

Area of Study:  Energy - 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: 

ɲ 9 Ґ Ƴ Ŏ ɲ ʻ 

    

The specific heat capacity of a substance is the amount of energy 

required to raise the temperature of one kilogram of the 

substance 

by one degree Celsius. 

    

 Red Amber Green Revised 
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Tick X 

Area of Study: Energy -  Power  

Power is defined as the rate at which energy is transferred or the 

rate at which work is done. 

P = E/t 

P = W/t 

 

    

An energy transfer of 1 joule per second is equal to a power of 1 

watt. 

    

Students should be able to give examples that illustrate the 

definition of power eg comparing two electric motors that both 

lift the same weight through the same height but one does it 

faster than the other. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Energy -  Conservation and dissipation of energy  

Energy can be transferred usefully, stored or dissipated, but 

cannot be created or destroyed. 

    

Students should be able to describe with examples where there 

are energy transfers in a closed system, that there is no net 

change to the total energy. 

    

Students should be able to describe, with examples, how in all 

system changes energy is dissipated, so that it is stored in less 

ǳǎŜŦǳƭ ǿŀȅǎΦ ¢Ƙƛǎ ŜƴŜǊƎȅ ƛǎ ƻŦǘŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ ōŜƛƴƎ ΨǿŀǎǘŜŘΩΦ 

    

Students should be able to explain ways of reducing unwanted 

energy transfers, for example through lubrication and the use of 

thermal insulation. 

    

The higher the thermal conductivity of a material the higher the 

rate of energy transfer by conduction across the material. 

    

Students should be able to describe how the rate of cooling of a 

building is affected by the thickness and thermal conductivity of 

its walls. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Energy -  Efficiency  

The energy efficiency for any energy transfer can be calculated     
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using the equation: 

transferenergyinputTotal

transferoutputenergyuseful
efficiency

.........

.........
=  

Efficiency may also be calculated using the equation: 

inputpowerTotal

outputpoweruseful
efficiency

......

......
=  

    

Students should be able to describe ways to increase the 

efficiency of an intended energy transfer. 

    

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. 

    

A renewable energy resource is one that is being (or can be) 

replenished as it is used. 

    

The uses of energy resources include: transport, electricity 

generation and heating. 

    

describe the main energy sources available     

distinguish between energy resources that are renewable and 

energy resources that are non-renewable 

    

compare ways that different energy resources are used, the uses 

to include transport, electricity generation and heating 

    

understand why some energy resources are more reliable than 

others 

    

describe the environmental impact arising from the use of 

different energy resources 

    

explain patterns and trends in the use of energy resources.     

consider the environmental issues that may arise from the use of 

different energy resources 

    

show that science has the ability to identify environmental issues 

arising from the use of energy resources but not always the 
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power to deal with the issues because of political, social, ethical 

or economic considerations. 

I am most confident with the following topic/topics: 

 

 

I have struggled most with the following topic/topics: 

 

 

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς Standard Circuit Diagram Symbols  

 

    

Students should be able to draw and interpret circuit diagrams.     

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς Electrical charge and current  

For electrical charge to flow through a closed circuit the circuit 

must include a source of potential difference. 

    

Electric current is a flow of electrical charge. The size of the 

electric current is the rate of flow of electrical charge. Charge 

flow, current and time are linked by the equation: 

Q = It 

    

A current has the same value at any point in a single closed loop.     
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 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ςCurrent, 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. 

    

Questions will be set using the term potential difference. 

Students will gain credit for the correct use of either potential 

difference or voltage. 

    

Current, potential difference or resistance can be calculated 

using the equation: 

V = IR 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς Resistors  

Students 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. 

    

The current through an ohmic conductor (at a constant 

temperature) is directly proportional to the potential difference 

across the resistor. This means that the resistance remains 

constant as the current changes. 

    

 

    

The resistance of components such as lamps, diodes, thermistors 

and LDRs is not constant; it changes with the current through the 

component. 

    

The resistance of a filament lamp increases as the temperature 

of the filament increases. 
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The current through a diode flows in one direction only. The 

diode has a very high resistance in the reverse direction. 

 

 

 

    

The resistance of a thermistor decreases as the temperature 

increases. 

    

The applications of thermistors in circuits eg a thermostat is 

required. 

    

The resistance of an LDR decreases as light intensity increases.     

The application of LDRs in circuits eg switching lights on when it 

gets dark is required. 

    

explain the design and use of a circuit to measure the resistance 

of a component by measuring the current through, and potential 

difference across, the component 

    

draw an appropriate circuit diagram using correct circuit 

symbols. 
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Students should be able to use graphs to explore whether circuit 

elements are linear or non-linear and relate the curves produced 

to their function and properties. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς 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. 

    

For components connected in series: 

ω ǘƘŜǊŜ ƛǎ ǘƘŜ ǎŀƳŜ ŎǳǊǊŜƴǘ ǘƘǊƻǳƎƘ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ 

ω ǘƘŜ ǘƻǘŀƭ ǇƻǘŜƴǘƛŀƭ ŘƛŦŦŜǊŜƴŎŜ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅ ƛǎ ǎƘŀǊŜŘ 

between the components 

ω ǘƘŜ ǘƻǘŀƭ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘǿƻ ŎƻƳǇƻƴŜƴǘǎ ƛǎ ǘƘŜ ǎǳƳ ƻf the 

resistance of each component.  

 

RRRT 21
+=  

 

    

For components connected in parallel: 

ω ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŘƛŦŦŜǊŜƴŎŜ ŀŎǊƻǎǎ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ ƛǎ ǘƘŜ ǎŀƳŜ 

ω ǘƘŜ ǘƻǘŀƭ ŎǳǊǊŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ǿƘƻƭŜ ŎƛǊŎǳƛǘ ƛǎ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ 

currents through the separate components 

ω ǘƘŜ ǘƻǘŀƭ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘǿƻ ǊŜǎƛǎǘƻǊǎ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ 

of the smallest individual resistor. 

    

use circuit diagrams to construct and check series and parallel 

circuits that include a variety of common circuit components 

    

describe the difference between series and parallel circuits     

explain qualitatively why adding resistors in series increases the 

total resistance whilst adding resistors in parallel decreases the 

total resistance 

    

explain the design and use of dc series circuits for measurement 

and testing purposes 

    

calculate the currents, potential differences and resistances in dc     
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series circuits 

solve problems for circuits which include resistors in series using 

the concept of equivalent resistance. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς 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. 

    

Students should be able to explain the difference between direct 

and alternating potential difference. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Electricity ς Mains Electricity  

Most electrical appliances are connected to the mains using 

three core cable. 

    

The insulation covering each wire is colour coded for easy 

identification: 

live wire ς brown 

neutral wire ς blue 

earth wire ς green and yellow stripes. 

    

The live wire carries the alternating potential difference from the 

supply. The neutral wire completes the circuit. The earth wire is a 

safety wire to stop the appliance becoming live. 

    

The potential difference between the live wire and earth (0 V) is 

about 230 V. The neutral wire is at, or close to, earth potential (0 

V). The earth wire is at 0 V, it only carries a current if there is a 

fault. 

    

ω ǘƘŀǘ ŀ ƭƛǾŜ ǿƛǊŜ Ƴŀȅ ōŜ ŘŀƴƎŜǊƻǳǎ ŜǾŜƴ ǿƘŜƴ ŀ ǎǿƛǘŎƘ ƛƴ ǘƘŜ 

mains circuit is open 

ω ǘƘŜ ŘŀƴƎŜǊǎ ƻŦ ǇǊƻǾƛŘƛƴƎ ŀƴȅ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƭƛǾŜ ǿƛǊŜ 

and earth. 
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I am most confident with the following topic/topics: 

 

 

I have struggled most with the following topic/topics: 

 

 

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Density of materials  

The density of a material is defined by the equation: 

V

m
=r  

    

The particle model can be used to explain 

ω ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎǘŀǘŜǎ ƻŦ ƳŀǘǘŜǊ 

ω ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ŘŜƴǎƛǘȅΦ 

    

Students should be able to recognise/draw simple diagrams to 

model the difference between solids, liquids and gases. 

    

Students should be able to explain the differences in density 

between the different states of matter in terms of the arrangement 

of atoms or molecules. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Changes of state  

Students should be able to describe how, when substances change 

state (melt, freeze, boil, evaporate, condense or sublimate), mass is 

conserved. 

    

Changes of state are physical changes which differ from chemical 

changes because the material recovers its original properties if the 

change is reversed. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Internal Energy  

Energy is stored inside a system by the particles (atoms and 

molecules) that make up the system. This is called internal 

energy. 
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Internal energy is the total kinetic energy and potential energy of 

all the particles (atoms and molecules) that make up a system. 

    

Heating changes the energy stored within the system by 

increasing the energy of the particles that make up the system. 

This either raises the temperature of the system or produces a 

change of state. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ςTemperature 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. 

    

The following equation applies: 

ɲ 9 Ґ Ƴ Ŏ ɲ ʻ 

    

The specific heat capacity of a substance is the amount of energy 

required to raise the temperature of one kilogram of the 

substance by one degree Celsius. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Changes of heat and specific latent heat 

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. 

    

The specific latent heat of a substance is the amount of energy 

required to change the state of one kilogram of the substance 

with no change in temperature. 

    

energy for a change of state = mass × specific latent heat 

E = mL 

    

Specific latent heat of fusion ς change of state from solid to 

liquid 

    

Specific latent heat of vaporisation ς change of state from liquid 

to vapour 

    

Students should be able to interpret heating and cooling graphs 

that include changes of state. 
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Students should be able to distinguish between specific heat 

capacity and specific latent heat. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς 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. 

    

Changing the temperature of a gas, held at constant volume, 

changes the pressure exerted by the gas. 

    

explain how the motion of the molecules in a gas is related to 

both its temperature and its pressure 

    

explain qualitatively the relation between the temperature of a 

gas and its pressure at constant volume. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Pressure in gases (physics Only) 

A gas can be compressed or expanded by pressure changes. The 

pressure produces a net force at right angles to the wall of the 

gas container (or any surface). 

    

Students should be able to use the particle model to explain how 

increasing the volume in which a gas is contained, at constant 

temperature, can lead to a decrease in pressure. 

    

For a fixed mass of gas held at a constant temperature: 

pressure × volume = constant    pV = k 

 

    

Students should be able to calculate the change in the pressure 

of a gas or the volume of a gas (a fixed mass held at constant 

temperature) when either the pressure or volume is increased or 

decreased. 

    

 Red Amber Green Revised 

Tick X 

Area of Study: The Particle Model ς Increasing the pressure of a gas (physics 

only ) (HT only) 
Work is the transfer of energy by a force.     
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Doing work on a gas increases the internal energy of the gas and can 

cause an increase in the temperature of the gas. 

Students should be able to explain how, in a given situation eg a 

bicycle pump, doing work on an enclosed gas leads to an increase in 

the temperature of the gas. 

    

I am most confident with the following topic/topics: 

 

 

I have struggled most with the following topic/topics: 

 

 

 Red Amber Green Revised 

Tick X 

Area of Study: Atomic Structure ς The structure of an atom 

Atoms are very small, having a radius of about 1 × 10-10 metres     

The basic structure of an atom is a positively charged nucleus 

composed of both protons and neutrons surrounded by 

negatively charged electrons. 

    

The radius of a nucleus is less than 1/10000 of the radius of an 

atom. Most of the mass of an atom is concentrated in the 

nucleus. 

    

The electrons are arranged at different distances from the 

nucleus (different energy levels). The electron arrangements may 

change with the absorption of electromagnetic radiation (move 

further from the nucleus; a higher energy level) or by the 

emission of electromagnetic radiation (move closer to the 

nucleus; a lower energy level). 

    

 Red Amber Green Revised 

Tick X 

Area of Study: Atomic Structure ς 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 All atoms of a particular element have the same number of 

protons. 

    


