
Unit and Year: P1 – Radiation and Waves  YEAR 9 
Purpose of Unit:  

1. What are the risks and benefits of using radiations? 
2. What is climate change and what is the evidence for it? 
3. How do waves behave? 
4. What happens when light and sound meet different materials 
  

iKey Learning/Knowledge: 
 To describe the model of radiation and list 

the order of the electromagnetic spectrum. 
 To consider the uses of and risks associated 

with the different parts of the EM spectrum. 
 To understand that all bodies emit radiation 

and use it to explain the greenhouse effect. 
 To explore the evidence for global warming 

including scientific explanations for climate 
change. 

 To explain the common properties of waves 
and the wave model. 

 To describe reflection and refraction. 
 To be able to explain how refraction of light 

can be used in in lenses and prisms and sound 
used for imaging and detection. 

Key Vocabulary and 
meanings: 
Emit – Release of energy. 
Absorb –Receive or take in 
energy 
Transmit – Energy passing 
through a medium. 
Medium - A substance that 
makes possible the transfer 
of energy from one location to 
another. 
Frequency - The number of 
waves that pass a fixed point 
in unit time. 
Amplitude - The distance of a 
vibratory movement measured 
from the middle of the wave 
to its extremes. 
Wavelength - the distance 
between two identical points 
(eg crests or troughs) in two 
adjacent waves.  
Wavespeed - the distance the 
wave travels in a given amount 
of time, often measured in 
meters per second. 
Reflection – When a wave 
bounces of a surface. 
Refraction - The change in 
the direction of a wave when 
it passes from one medium to 
another.  
Concave - Hollowed out or 
rounded inward. 
Convex - The opposite of a 
concave shape. It curves 
outward, and its middle is 
thicker than its edges. 

Key Skills: 
 Be able to use the terms emit, transmit and 

absorb correctly. 
 Be able to order the parts of the EM 

spectrum 
 Be able to evaluate reported health studies 

and interpret levels of risk. 
 Observe how radiation is absorbed and 

emitted by different materials. 
 Analyse data on global warming. 
 Observe and explain refraction and 

reflection. 
 Use a ray box and powerpack correctly. 
 Use a protractor to measure angles correctly. 
 Use a ripple tank to investigate the 

properties of waves. (PAG 4) 
 Recall  and use the equation wave speed = 

frequency x wavelength. 
 Know that the unit of frequency is hertz. 
 Explain how colour is related to differential 

absorption, transmission and scattering 

Links to prior knowledge/learning: 
 Builds on ‘Light and sound’ unit from Year 8. 
 Develops Maths skills using a protractor to measure angles correctly. 

  
 



Unit and Year: P2 – Sustainable Energy  YEAR 9 
Purpose of Unit:  

5. How much energy do we use? 
6. How can electricity be generated?  

Key Learning/Knowledge: 
 To describe how energy is moved between 

different stores. 
 To describe with examples, how the total 

energy of a closed system remains the same 
after transfers. 

 To describe the difference between useful 
and wasted energy and how to reduce 
unwanted energy transfers. 

 To recall and apply the equation for 
efficiency. 

 To interpret and construct Sankey diagrams 
to show understanding that energy is 
conserved. 

 To describe the main energy resources 
available for use on Earth, both renewable 
and non-renewable. 

 To recall the function and structure of the 
National Grid, including the function of 
transformers. 

Key Vocabulary and 
meanings: 
Energy transferred – Also 
known as Work Done, amount 
of energy transferred 
between stores in a system. 
Power – Rate of energy 
transfer 
Renewable – Can continue to 
be used without running out 
Non-renewable – Will run out 
with continual use, a limited 
supply 
Power rating – The electrical 
power a device operates at, 
how much energy it transfers 
each second  
Dissipation – Energy, often 
wasted, spreading out into the 
environment 
Efficiency – Percentage of 
energy transferred as useful 
energy 
Wasted – Energy transferred 
into a form that isn’t desired 
Useful – Energy transferred 
into a form that is desired 
Sankey diagram – A visual 
representation of energy 
transfers where the width of 
arrows represents how much 
energy is being transferred 
Generator – A device to turn 
kinetic energy (movement) 
into electrical energy 
National Grid – The nation-
wide system of electricity 
transfer between power 
stations and homes through 
pylons, cables and 
transformers 

Key Skills: 
 Be able to use the terms useful and wasted 

energy. 
 Be able to evaluate the different renewable 

and non-renewable energy resources. 
 Be able to evaluate data on energy usage 

changes across time for households and 
nations. 

 Give examples of energy transfers and stores 
in everyday experience. 

 Convert between units of Joules and 
KiloWatt-Hours. 

 Recall and use the equation efficiency = 
useful energy output ÷ total energy input 

 Recall and use the equation energy = power x 
time. 

 Know that the unit of energy is used both as 
Joules and as KiloWatt-Hours. 

 Explain examples of how wasted energy can 
be reduced in a system. 

Links to prior knowledge/learning: 
 Builds on discussion of energy transfers from “Forces” from year 7. 
 Develops Maths skills rearranging physics equations. 

  
 


