
Trilogy AQA GCSE Physics – Topic: Atomic Physics 
This knowledge organiser summarises key concepts you need to know about the Atomic Physics topic including common misconceptions and their related truths. 
Remember: There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Physics exam you will need to apply this 
knowledge to different contexts and data provided. 

Atomic Structure: 

 
 

Sub-atomic 
Particle 

Relative 
Mass 

Relative 
Charge 

Proton 1 +1 

Neutron 1 0 

Electron 1/2000 -1 
 

Atoms are very small, with a radius of about 
1 x10-10m. 
The radius of a nucleus is less than 1/10000 
of the radius of an atom. 

Protons and neutrons are 
located in the nucleus of the 
atom. 
 

Electrons are located in energy 
levels surrounding the nucleus. 
 

For an atom to be neutrally 
charged (total of zero charge) it 
must have the same number of 
protons and electrons (the 
same amount of positive and 
negative charge). 
 

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). 

How do we know the structure? 

 

 

(Rutherford’s Gold Leaf Experiment) 

A beam of positively charged alpha particles were 

fired at a thin piece of gold leaf in a vacuum (see 

diagram) and the alpha particles were detected 

around the leaf. This showed three conclusions 

about the structure of an atom: 

1. The majority of alpha particles went straight 

through showing the atom is mostly empty 

space. 

2.  Some of the positively charged alpha particles 

were deflected showing the nucleus has a 

positive charge as it repelled the alpha particles 

(same charge). 

3.  A very tiny amount “bounced” or were turned 

back showing the nucleus has a very small mass. 

Isotopes: 
All atoms of a particular element have the same 
number of protons.  The number of protons in an 
atom of an element is called its atomic number.  
The total number of protons and neutrons in an 
atom is called its mass number. 

 

Atoms of the same 
element (so have the 
same number of protons) 
can have different 
numbers of neutrons; 
these atoms are called 
isotopes of that element 
 

Materials that emit  
radiation are called 
radioactive isotopes 
which have an unstable 
nucleus. 

Key Words: 
Radioactive 
Decay 

When radioactive isotopes decay by a random process releasing 
either particles or energy 

Isotope Atoms of an element with the same number of protons but a different  
number of neutrons  

Nuclear Atomic 
Model 

Proposed by Ernest Rutherford after the alpha scattering experiment 
which suggested the atom had lots of empty space 

Ionisation Highly likely the radiation will cause an atom to lose or gain an 
electron. If happens in a living body it may cause chemical reactions 
/ DNA mutations. 

Contamination When radiation is inside or on something so that it becomes 
radioactive 

Irradiation Exposing an object to radiation. 

Half Life The time taken for half the radioactive isotope to decay 
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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.   

Activity is the rate at which a source of unstable 

nuclei decays.  

Activity is measured in becquerel (Bq)  

Count-rate is the number of decays recorded each 

second by a detector (eg Geiger-Muller tube). 

Common Misconceptions: 

Misconception Truth 

Electrons are the same size 
as protons 

They are actually much smaller. Approx. 1/2000th of 
the size but still have the same size charge (but 
negative). 

Ions and Isotopes are the 
same thing 

Isotopes are still atoms of the same element but 
with a different number of neutrons. Ions are 
atoms which have lost or gained an electron. 

Using the word atom in 
answers 

You must use the word nucleus as this is where the 
radiation comes from. 

Nuclear Fission and 
Nuclear Fusion are the 
same thing 

They are not. Fission is the splitting of a large 
nucleus into smaller nuclei whereas fusion is the 
joining of smaller nuclei to form a larger nucleus. 

Nuclear Power Stations 
release carbon dioxide and 
are dangerous to be near 

They do not release CO2. Instead they release water 
vapour. Also they have thick shielding built into 
their structure to prevent radiation from escaping. 

Mobile phones produce 
ionising radiation 

They produce microwaves which are not ionising. 

 

Background Radiation 

The radiation around us all the 

time from various sources. 

When measuring the radiation 

from a source we have to 

subtract the background radiation 

detected when there is no source.  

 

 Type of 
Radiation 

What is 
made of? 

How big is it? 
What can it 

pass 
through? 

What will 
absorb 

it? 
Why does it happen? 

Alpha 
2 Protons 

+ 2 
Neutrons 

Size of a small 
nucleus (helium) 
(relative mass=4, 

charge =+2) 

A few cm of 
air 

Paper 
Nucleus is too large to 

remain stable 

Beta Electron 

1/8000 of the 
size of alpha 

(relative 
mass=1/2000, 

charge = -1) 

1-2m of air 
and paper 

A few mm 
of 

aluminium 

Nucleus has too many 
neutrons to remain 

stable so a neutron turns 
into a proton releasing 

an electron 

Gamma 
Electroma

gnetic 
Wave 

No mass 
(relative mass=0, 

charge =0) 

Many meters 
of air, paper 

and 
aluminium 

Several cm 
of lead, 
several 

meters of 
concrete 

Nucleus has too much 
energy to remain stable 

Different materials can absorb different 
types of radiation because of their density. 
Beta particles are smaller and have less 
charge than alpha and so can pass through 
low density paper but not higher density 
aluminium. Gamma is a wave and so needs a 
very dense material to absorb it such as lead. 

 

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.   
Irradiation is the process of exposing 
an object to nuclear radiation. The 
irradiated object does not become 
radioactive.   
Suitable precautions must be taken to 
protect against any hazard that the 
radioactive source used in the process 
of irradiation may present. 
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Nuclear Equations: 
Nuclear equations are used to represent radioactive decay.  
In a nuclear equation an alpha particle may be represented 
by the symbol: 

                       
and a beta particle by the symbol:   

                        
The emission of the different types of nuclear radiation may 
cause a change in the mass and/or the charge of the nucleus. 

Half Lives: 
Radioactive decay is random and each nucleus only decays once. 
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 isotopes have a very wide range of half-life 
values.  The hazards associated with radioactive material 
differ according to the half-life involved. 

For Example: 

 
So alpha decay causes both the mass and charge of the 
nucleus to decrease. 
So beta decay does not cause the mass of the nucleus 
to change but does cause the charge of the nucleus to 
increase. 
The emission of a gamma ray does not cause the mass 
or the charge of the nucleus to change. 
NOTE: For each example the total mass number and atomic 
number remain the same on each side of the equation. 

How to calculate the half-life from a graph: 

1. Check the original amount/counts per 

second on the graph. 

2. Divide this by two and draw on the graph 

to find the how long it has taken to decrease 

by half. This is one half life. 

3. For two half-lives you divide the new value 

by two and draw on the graph. 

The half life is constant (in this case 6 hours). 

So time for 2 half lives is 12 hours, 3 half lives 

is 18 hours etc. 

Note: In the exam they can ask you how much there 

originally was if you had a certain amount of a 

substance after a certain number of half lives. 

Effects on the body: 

Radiation can ionise chemicals 

within a body, which changes the 

way the cells behave. It can also 

deposit large amounts of energy 

into the body, which can damage 

or destroy cells completely. 

Some of the effects 
that radiation has on a human 
body are: 

Lungs Breathing in radioisotopes can damage DNA. 

Stomach 
Radioactive isotopes can sit in the stomach and 
irradiate for a long time. 

Reproductive 
organs 

High doses can cause sterility or mutations. 

Skin Radiation can burn skin or cause cancer. 

Bone 
marrow 

Radiation can cause leukaemia and other diseases of 
the blood. 

 



Trilogy AQA GCSE Physics – Topic: Waves 
This knowledge organiser summarises key concepts you need to know about the Waves topic including common misconceptions and their related truths. Remember: 
There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Physics exam you will need to apply this knowledge to 
different contexts and data provided. 

Properties of Waves: 
Waves are vibrations (movements up and 
down) that move.  They transfer energy from 
one place to another.  There are lots of different 
types of wave. If a wave travels through a 
medium (substance) like air, water or the 
ground then it is a mechanical wave. If it can 
travel through a vacuum (empty space) then it 
is an electromagnetic wave. 

 

 

Key Words: 

Wave: Any disturbance that transmits energy through matter or space 

Medium: A solid, liquid or gas that is vibrated 

Transverse wave: The oscillations are perpendicular to the direction of 

energy transfer 

Longitudinal wave: The oscillations are parallel to the direction of energy 

transfer 

Wavelength: The distance between any adjacent crests or compressions in 

a series of waves. 

Frequency: The number of waves oscillations per second (Hz) 

Wave speed: wave speed (m/s) = frequency (Hz) × wavelength (m) (the 

wave equation) 

Time Period: one complete cycle of vibration to pass a given point 

Oscillation: A motion that repeats itself – IE vibrations 

Ultrasound: Frequencies above about 20kHz (20,000Hz). 

Seismic Waves: The waves produced by earthquakes 

Sound waves are an example of longitudinal 
waves. In a longitudinal wave, the particles 
vibrate back and forth, so the direction of their 
movement is parallel to the direction of the 
wave. 
A transverse wave has the OSCILLATIONS 
moving PERPENDICULAR to the direction of the 
energy transfer. Water waves are an example of 
transverse waves. In a transverse wave, the 
particles move at right angles to the direction 
the wave is travelling. 
Reflection:    
All waves obey the Law of reflection. The 
angle of incidence is equal to the angle of 
reflection. The image in a plane mirror is 
virtual and is the same size as the object. 
There are two types of mirrors. Flat 
mirrors and curved mirrors. Flat mirrors 
are known as plain mirrors. If a mirror 
curves in then it is a concave mirror and 
reflects light inwards, if it curves out it is 
a convex mirror which reflects light 
outwards.                                                       

 

Refraction:  All waves refract 
when they pass through 
different mediums.                                                       
As the light crosses the 
boundary between air and 
glass, it slow downs and 
changes direction. This is known 
as refraction. 
As light passes into a higher 
density it refracts towards the 
normal and as it goes into a 
lower density it refracts away 
from the normal.                                                                                                     
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Required Practical – Wave Properties:  
Aim: Measuring waves in a ripple tank. Measure the frequency, wavelength and 
speed of waves in a ripple tank 

Particle diagram: 
            High pressure/ 

                    Compression 

 
Low pressure/rarefaction 

Sounds are produced when objects vibrate. 
The bigger the vibration (amplitude), the louder the sound. 
The number of waves per second is called the frequency.  The higher the frequency, 
the higher the pitch of the sound. 
 

Common misconceptions: 

Misconception Truth 

Sound can travel in space like on TV or 

in films 

Sound needs particles to vibrate. Space 
is a vacuum which means no particles 
and therefore no sound. 

All waves travel at the same speed Depending on the type of wave and the 
material it is passing through 

Different wavelengths of light have 

different energy and therefore 

different speeds.  

Light waves travel at speed of light so 
have same energy. 

Black does not reflect any light and/or 

white does not absorb any light. Only 

shiny materials reflect light. 

 

Black absorbs all wavelengths of light 
and reflects none, white reflects all 
wavelengths of light and absorbs none. 
 

A radio wave is a sound wave not part 

of the electromagnetic spectrum.  

Radio waves are EM waves which are 

transverse waves whereas sound is a 

longitudinal wave.  

Up, Down, Left, Right to describe 
waves 

When describing longitudinal and 
transverse waves you must use the 
terms parallel and perpendicular 

 

 

Method 2: Waves on a vibrating string 
(this method can also appear in the 

exam) 

 

Method 1: 
1. Set up the ripple tank as shown in the 
diagram with about 5 cm depth of water. 
2. Adjust the height of the wooden rod 
so that it just touches the surface of the 
water. 
3. Switch on the lamp and motor and 
adjust until low frequency waves can be 
clearly observed. 
4. Measure the length of a number of 
waves then divide by the number of 
waves to record wavelength. It may be 
more practical to take a photograph of 
the card with the ruler and take 
measurements from the still picture. 
5. Count the number of waves passing a 
point in ten seconds then divide by ten to 
record frequency. 
6. Calculate the speed of the waves 
using:  
wave speed = frequency × wavelength. 

Method 2: 
1. Attach a string or cord to a vibration 
generator and use a 200 gram (g) hanging 
mass and pulley to pull the string taut as 
shown in the diagram. Place a wooden 
bridge under the string near the pulley. 
2. Switch on the vibration generator and 
adjust the wooden bridge until stationary 
waves can be clearly observed. 
3. Count the number of loops. Divide the 
length of the oscillating part of the string 
by this number of loops to get the length 
of one loop. The length of each loop is 
half a wavelength, so double this to get 
the length of one wavelength. 
4. The frequency is the frequency of the 
power supply. 
5. Calculate the speed of the waves 
using:  
wave speed = frequency × wavelength. 



Trilogy AQA GCSE Physics – Topic: Waves 
Electromagnetic spectrum: 
Properties and Uses: 
Radio waves:  
     Wavelength: 1m to 100000m 

 Frequency: 3 x 109 to 3 x 104 Hz 

 Uses: Telecommunications, TV, Radio 

 Dangers: none  
Microwaves:  

• Wavelength: 0.001m to 1m 
• Frequency: 3 x 1012 to 3 x 109 Hz 
• Uses: Telecommunications, RADAR, Cooking 

                Dangers: can produce burns, cataracts, cancer 
Infra-red: 

• Wavelength: 740nm to 0.01m 
• Frequency: 4 x 1014 to 3 x 1011 Hz 
• Uses: Heating, cooking, TV remotes, night-vision 
• Dangers: can burn 

Visible Light:  
• Wavelength: 370nm (violet) to 740nm (red) 
• Frequency: 8 x 1014 to 4 x 1014 Hz 
• Uses: seeing 
• Dangers: eye damage from bright lights 

Ultraviolet: 
• Wavelength: 10-9 m to 370nm  
• Frequency: 3 x 1017 to 8 x 1014 Hz 
• Uses: discos, tanning salons, counterfeit detections, pollination 
• Dangers: skin cancer 

X-Rays: 
• Wavelength: 10-12 to 10-7 m 
• Frequency: 3 x 1020 to 3 x 1015 Hz 
• Uses: medical imagery, security 
• Dangers: cancer 

Gamma Rays: 
• Wavelength: 10-16 to 10-9 m 
• Frequency: 3 x 1024 to 3 x 1017 Hz 
• Uses: cancer treatment, observing the universe 
• Dangers: cancer 

                      

 
 
Dangers of EM spectrum: 
As the wavelength of EM spectrum changes, the way the different wavelengths interact with 
matter also changes. As the frequency increases, wavelength gets smaller. Eventually the 
waves are so small that they can interact with cells, DNA and atoms. This is called IONISING 
RADIATION. 

 
 

 



Triple and Trilogy AQA GCSE Physics – Topic: Electricity 

This knowledge organiser summarises key concepts you need to know about the electricity topic including common misconceptions and their related truths. 
Remember: There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Physics exam you will need to apply this 
knowledge to different contexts and data provided. 

Current Flow: 
Current is the flow of charge through a circuit. 

When a wire connects the two electrodes, there becomes 

a clear path for the electrons to travel  
through to reach the positive end.   
The free electron will join the outer ring of an atom.  
This will force another electron free, which will move to 

another atom, forcing another electron free, which joins 

another, etc.   
Electricity is not the movement of one electron through 

the entire circuit, it is multiple electrons moving at a slow 

pace through the circuit by moving from atom to atom.   
 

The free electrons travel through the wire only when the circuit is closed.  
If the circuit is broken, there is no path to travel, since air is an insulator and will not 
carry charge. 

Key Symbols: 

 

Components: 

LDR: as the light level decreases, the resistance 

decreases. Useful for turning street lights on at 

night, controlling shutter speed of a camera. 
Diode: allows flow in one direction, blocks flow in 

the opposite direction. Used to convert AC to DC. 
Fuse: a safety device. If too much current flows 

through, the metal strip heats up and melts, causing 

a break in the circuit. 
Variable resistor: resistance can be changed at will. 

Useful for volume controls, dimmer switches. 
Thermistor: resistance is dependent on 

temperature. Useful for self-regulating heat 

equipment (if your straighteners get too hot, they’ll 

switch off) or self-regulating thermostats 

Resistance: 
The movement of electrons is subject to resistance, which makes flowing through the 

wire more difficult, and therefore makes the current slower.  
Resistance is usually caused by the electrons colliding into the atoms of the conductor. 

When an electron collides into an atom, the atom vibrates. This causes heat. Circuits 

with high resistance tend to heat up quickly.   
Resistance increases if the length of the wire increases, or the thickness of the wire 
decreases. Thin wire has fewer electrons to carry the current. - Resistance is measured 
in ohms. 

Key Words: 
 
Alternating Current (A.C.) : vibrating electrical signals. The direction of the current keeps changing 

repeatedly. A generator moves back and forth, causing vibration in the atoms, and transferring 

charge through vibrations.  

Ammeter: measures current. Must be connected in series.   

Amperes: units of measurement for current.  Also known as Amps. 

Battery: A container containing a series of two or more cells.   

Cell: A device containing electrodes immersed in an electrolyte, used for generating current. 

Electrical Current: a flow of charges/electrons.  

Direct Current (D.C.): flow of charge moving in one direction.   

Ion: An atom or molecule with an electrical charge.  

Potential Difference/Voltage: A measure of the energy being transferred per charge or between 

two points.  

Voltmeter: measures voltage. Must be connected in parallel with a component. 

Potential Difference (Voltage): 
Essentially electrical pressure. It pushes the 

charge through the circuit.   
Higher voltages generate a stronger 

current.   
Lower voltage creates a weaker current.  
Higher voltage can equal out higher resistance.   

 



Triple and Trilogy AQA GCSE Physics – Topic: Electricity 

Power: 
Power is the rate at which energy is transferred.  A high wattage means that the device can convert 

energy more quickly.   

Common Misconceptions: 
 

Misconception   Truth  

Electric current is ‘used up’ by a bulb 
in a circuit, so less electricity arrives 
back at the battery.  

Electrical current on both sides of the bulb is the 
same. Electricity is not ‘used up’.   

In an open circuit, current flows to 
where the break is, and then turns 
back because it cannot get through.  

In an open circuit, the current does not flow.   

Electricity flows inside the wires.   Charges flow inside wires, to create electrical energy.  

Batteries supply electricity.   
Wires supply electricity. A battery is a pump– it gets 
the electrons/charges moving to generate electricity.   

Wires are empty until the battery 
puts electricity through it.  

Metal is a solid, so wires are always filled with atoms 
(neutrons, protons and electrons). The battery 
provides excess electrons that cause the free 
electrons in the atoms to move.   

Charge/electricity flows from 
positive to negative.  

Electrons are negatively charged. They are attracted 
to positives and repelled by negatives. They move 
towards the positive end of the battery. 

Insulators have no conductivity and 
conductors have no resistance.   

Aside from materials that only function in 
laboratories under specific conditions, there are no 
perfect conductors or insulators. Every conductor 
provides an element of resistance, and every 
insulator allows at least some flow, although not 
enough to cause any effect.    

A bulb with lower resistance will 
glow brighter.  

In a series circuit, a bulb with higher resistance will 
glow more brightly because the resistance creates 
heat and light energy. In a parallel circuit, the 
electrons will choose the path of least resistance and 
will flow through the lower resistance bulb, leaving 
the higher resistance bulb with a weaker current.   

 

Series Circuits: 
 

 

 There is only one path through all of the 

components in a circuit.   
When one component is removed or broken, they 

all stop working because the circuit is broken.  The 

battery lasts longer. The current is reduced because 

of the resistance encountered in each of the 

components.   
If two bulbs in a series have the same resistance, 

they will have the same brightness. If one has a 

higher resistance, it will glow brighter.   

Parallel Circuits: 

  

There are several paths that the electricity can take.   
Components in parallel circuits can be removed 

without affecting the other components. This is 

because the electricity can flow through either 

pathway, so if one part of the circuit is broken, the 

other part is still complete.  
If one bulb has a higher resistance, the one with 
lower resistance will glow more brightly.    

Electricity in the Home: 
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Key Equations/Graphs: 
These are the key equations for the Electricity Topic which you need to 
revise. Remember you may need to use the following skills when 
applying these equations in the exam: 
 
- Substitute values into the equation to calculate an answer 
- Rearrange the Equation 
- Convert units into standard units (eg. mA (milliamps) into A (Amps) 
 

 

 

  

 

Fixed Resistor: 
 

 
The current through an ohmic 
conductor (at a constant 
temperature) is directly 
proportional to the potential 
difference across the resistor. 
This means that resistance 
remains constant as the current 
changes. 

Filament Bulb/Lamp: 
 

 
 
The resistance of a filament 
bulb is not constant. As the 
potential difference is 
increased, so does its 
temperature and so the 
resistance to the current 
increases. 

Diode: 
 

 
 
The current in a diode only flows 
in one direction. The diode has a 
very high resistance in one 
direction and very low in the 
other. 
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Required Practical: Resistance of a Wire 

 
 

 

Required Practical – V-I Characteristics of Resistors, Filament Bulbs and Diodes 

 



Triple and Trilogy AQA GCSE Physics: Energy 
This knowledge organiser summarises key concepts you need to know about the energy topic including common misconceptions and their related truths. Remember: 
There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Physics exam you will need to apply this knowledge to 
different contexts and data provided. 

Energy Stores: 
Energy can be stored in many various forms. Some 
examples include 

Store of Energy Description 

Chemical The energy stored in chemical 
bonds, e.g. batteries, food and 
fuels 

Elastic Potential The energy stored when an object 
is stretched or squashed e.g. 
springs and inflated balloons 

Gravitational 
Potential 

The energy stored in an object due 
to its position above the ground 
e.g. aeroplanes, objects on tables 

Kinetic The energy an object has because 
it is moving e.g. cars and joggers 

Thermal The energy a substance has 
because of its temperature e.g. 
hot and cold drinks 

Law of Conservation of Energy: 
Energy cannot be created or destroyed only transferred, 

stored or dissipated. 
Friction between two moving objects causes energy to be 

dissipated to the thermal store. It can be reduced by 

lubrication. 

Efficiency: 

Devices are designed to waste as little energy as 

possible. How good a device is at transferring energy 

input to useful energy output is called efficiency. 

Device Useful Energy Wasted Energy 

Electric 

Kettle 

Energy that 

heats the 

water 

Thermal energy 

lost to the 

surroundings 

Light 

bulb 

Light radiation Thermal energy 

lost to the 

surroundings 

Hair 

dryer 

Thermal 

energy heating 

the air 

Sound Energy 

 

 

 

Energy and Power: 
 
When work is done on an object, energy is transferred. The 
rate at which energy is transferred is called power. So the 
more powerful a device is, the more energy it will transfer 
each second.  

One watt is equal to one joule per second (J/s). 

Work Done and Energy: 
When a force causes a body to move, work is 
being done on the object by the force. Work is 
the measure of energy transfer when a force 
moves an object through a distance. 
So: 

Energy transferred = work done 

The amount of work done when a force acts on a body 
depends on two things: 1. The size of the force acting 
on the object 2. The distance through which the force 
causes the body to move in the direction of the force 
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Conduction: 

A conductor is a material that allows thermal 

(internal) energy to be transmitted through it 

easily. All metals are good conductors. When 

one end of a metal rod is put into a fire the 

energy from the flame makes the ions in the 

rod vibrate faster. Since the ions in the solid 

metal are close together, this increased 

vibration means that they collide with 

neighbouring ions more frequently. Energy is 

passed on through the metal by these 

collisions, transmitting the energy. More 

frequent collisions increase the rate if transfer.  

Required Practical 2: Thermal 
Insulation (Triple Only) 

  
Aim: Compare the effectiveness of 
different materials as thermal 
insulators. 
Method: 

 

Insulator: 

An insulator is a material that will not allow the 

easy flow of energy. This is because insulating 

materials do not contain free electrons. 

Insulating Houses: 

Houses are heating by burning different types of 

fuel. Burning fuels costs money. Homeowners 

want to reduce energy transfers to reduce 

energy bills.  

1. Place a small beaker into a large beaker  
2. Fill the small beaker with hot water from a kettle  
3. Put a piece of cardboard over the beaker as a lid. The lid should have a hole 
for a thermometer 
4. Place the thermometer into a smaller beaker through the hole  
5. Record the temperature of the water in the small beaker and start the 
stopwatch 
6. Record the temperature of the water every two minutes for 20 minutes  
7. Repeat steps 1-6 each time packing the space between the two beakers with 
the chosen insulating material.  
8. Plot a graph of temperature (y-axis) against time (x-axis) 

Thermal Conductivity: 

A good insulator will have a low thermal 

conductivity. Thermal conductivity depends on 

three factors:  

1. The material it is made from 

2.    Thickness of the material  

3.    Temperature difference across the material  

Energy Transfer: 
As well as transferring energy from one store to another, 
energy is transferred or transmitted from place to place. As it 
moves through a substance, energy is transmitted by 
conduction, convection or radiation. 
In a Thermos - the glass is silvered to reduce infrared radiation. 
The combination of a vacuum and the silvering greatly reduces 
heat transfer by convection, conduction and radiation. They 
keep hot thing hot and cold things cold. 
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Energy Resources: 
Nearly everything requires energy and a way to use energy is by transferring it from 
one energy store to another. Energy is needed in: Homes - for cooking, heating and 
running appliances, Public services e.g. schools and hospitals - running machinery 
and warming rooms, Factories and farms - operating heavy-duty machines and 
production chains, Transport - buses, trains, cars and boats all need a fuel source 
and some trains and trams connect to an electricity supply 

Common Misconceptions: 
  

Common 
Misconceptions 

Truth 

The terms energy and 
force are 
interchangeable 

They are not the same thing. Forces are what cause the 
motion of objects. Energy is stored by objects in various 
forms. 

Work Done is only 
when you physically 
move something 

From the non-scientific point of view, "work" is 
synonymous with "labour". Any energy transfer can 
be considered work being done by one object on 
another object. 

An object at rest has 
no energy. 

This is a common mistake. An object may not have 
kinetic energy when its not moving but it will still be 
storing other types of energy (eg. A hot mug of coffee 
storing thermal energy) 

The only type of 
potential energy is 
gravitational. 

Any object that has energy that is ready to be released 
is considered to be storing potential energy (eg. An 
elastic band storing elastic potential. 

Gravitational potential 
energy depends only 
on the height of an 
object and kinetic 
energy only on the 
speed. 

The mass and gravitational field strength often get 
overlooked.  
GPE is effected by mass, height and gravitational field 
strength of the planet. 
KE is effected by the mass and velocity of an object. 

Doubling the speed of 
a moving object 
doubles the kinetic 
energy. 

Due to the equation 𝐾𝐸 =
1

2
𝑚𝑣2 

If you double the velocity you quadruple(x4) the KE as 
long as mass remains constant. 

Energy can be changed 
completely from one 
form to another useful 
(no energy losses as 
unwanted energy). 

Even when electricity is used in a heater there is some 
'wasted' energy involved – eg. Light and sound  
Energy is always transferred it’s never “lost” 

 

Non-Renewable Resources: 
A non-renewable energy resource is one with a finite amount. It will eventually run 
out when all reserves have been used up. 

Type of Fuel 
Type of 

Reaction 
Advantages Disadvantages 

Fossil Fuels Combustion 
High energy output / 

reliable 
Releases CO2 or SO2 

Nuclear 
Nuclear 
Fission 

Very high energy 
output / reliable 

Radioactive waste, 
expensive to commission 

 

Renewable Resources: 
A renewable energy resource is one that is being (or can be) replenished as it is used 
either by: 
1. human action, eg trees cut down replaced by planting new trees 2. natural 
processes, eg water let through a dam for hydroelectricity is replaced by rainfall 

Energy Resource 
Energy 

Store Use 
Advantages Disadvantages 

Wind Kinetic No CO2 or SO2  
Unreliable / visual 

pollution 

Hydroelectricity 
Gravitatio-

nal 
No CO2 or SO2 

Requires land to be 
flooded / loss of habitat 

Geothermal Thermal No CO2 or SO2 Expensive 

Tidal/Wave Kinetic No CO2 or SO2 Visual pollution 

Solar Light No CO2 or SO2 Weather Unreliable 

Biofuel Chemical Carbon neutral 
Reduces biodiversity, 

releases CO2 
 



Triple and Trilogy AQA GCSE Physics: Energy 
Required Practical 10: Thermal Radiation 
 
Aim: To compare the amount of infrared radiation 
emitted from different colour surfaces 
 

 

Required Practical 1 – Specific Heat Capacity 
 
Aim:  To investigate the specific heat capacity of a metal block 
 

 

Specific Heat Capacity 
 
When materials are heated, 
the molecules gain kinetic energy and 
start moving faster. The result is that the 
material gets hotter. 

Temperature is a measure of the 
average kinetic energy of the molecules. 
 
Different materials require different 
amounts of energy to change 
temperature. The amount of energy 
needed depends on: 

 the mass of the material 

 the substance of the material (specific 
heat capacity) 

 the desired temperature change 

It takes less energy to raise the 
temperature of a block of aluminium by 
1°C than it does to raise the same 
amount of water by 1°C. The amount of 
energy required to change the 
temperature of a material depends on 
the specific heat capacity of the material. 

Examples: 

Material Specific Heat Capacity 
(J/kg®C) 

Water 4200 

Brick 840 

Aluminium 900 

Lead 129 

Copper 385 
 

Method: 
1. Place a Leslie cube on a heat-resistant mat. Fill it, 

almost to the top, with boiling water and replace the 
lid. 

2. Leave for one minute. This is to enable the surfaces to 
heat up to the temperature of the water. 

3. Use the infrared detector to measure the intensity of 
infrared radiation emitted from each surface, or the 
temperature of the surface. Make sure that the 
detector is the same distance from each surface for 
each reading. 

 
Example Results: 

Surface Type Infrared Intensity 

Matt Black 19.5 

Matt White 5.1 

Shiny Black 14.2 

Shiny White 3.8 
 

Method: 
1. Measure and record the mass of the metal block in kg using a 
balance 

2. Place a heater in the larger hole in the block. 
3. Put the thermometer in this hole. 
4. Switch the power pack to 12V. Switch it on. 
5. Measure the temperature and switch on the stop clock. 
6. Record the temperature every minute for 10 minutes. 
7. Measure the energy transferred to the block using a 
joulemeter. 

8. Calculate the specific heat capacity using the rearranged 
equation: 

 

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐻𝑒𝑎𝑡 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 =
𝐸𝑛𝑒𝑟𝑔𝑦 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑟𝑒𝑑

𝑚𝑎𝑠𝑠 𝑥 𝑇𝑒𝑚𝑝 𝐶ℎ𝑎𝑛𝑔𝑒
 

 
Different materials will have different results for the specific heat 
capacity. 
The results achieved from the experiment will be higher than the 
expected value as some energy will be transferred to the surroundings 
instead of the metal block. 

 

Joulemeter 


