
Topic: Electromagnetism (Triple Higher)    
KS4 National Curriculum sub-topics:- 

Physics – Waves 

Duration:  14 lessons Compos
ite: Unit 
test 

Key 
vocabulary 

Core knowledge Components Powerful knowledge components crucial to commit to long term 
memory (IN RED) 

Links  

Wavelength 
Frequency 
Hertz 
Amplitude 
Period 
Peak 
Trough 
Pitch 
Speed 
Refraction 
Reflection 
Velocity 
Energy 
Radio wave 
Microwave 
Infrared 
Gamma 
Ultraviolet 
Mutation 
Sterilising 
Thermal 
Spectrum 
 

 

 Y7 – Energy 
Resources 
 
Y8 Light and 
Sound 
 
Y9 - Waves 
 
KS5 Physics – 
Waves 1 
 
KS5 Physics – 
Waves 2 
 
KS5 Physics – 
Quantum 
Physics 
 
 
 
 

 
 
 



Impressive reading Impressive speaking Impressive writing Resilience Employability via: 

Students will read large 
amounts of information about 
the uses and dangers of EM 
radiation, extracting the key 
information 

Discuss the refraction of light 
through a rectangular block 

Write a description as to 
why the sky is blue in the 
day but red during the 
sunset.  

Students require long 
periods of focus and 
concentration when 
completing long 
independent study tasks 
like the uses and dangers 
of EM radiation. 

 

Research fellow – Astrophysicist, radio engineer; product design, civil, 
aeronautical, sound, electronic engineering, meteorology, seismology, 
oceanography, radiographer. 

Cultural Capital 

If EM radiation can harm our bodies, why is it still widely used in medicine? 

• Students investigate the harmful effects of EM radiation 

• Students investigate the benefits of EM radiation on the body 

• Students discuss the benefits to EM radiation and measures taken to ensure safety 

SEND 
 

 



Topic: Waves (Triple Higher)    
KS4 National Curriculum sub-topics:- 

Physics – Waves 

Duration:  10 lessons Compos
ite: Unit 
test 

Key 
vocabulary 

Core knowledge Components Powerful knowledge components crucial to commit to long term 
memory (IN RED) 

Links  

Wavelength 
Frequency 
Hertz 
Amplitude 
Period 
Peak 
Trough 
Pitch 
Speed 
Refraction 
Reflection 
Velocity 
Matter 
Energy 
Depth 
Wave-front 
Transmission  
Absorption 

Interface 
Seismic 
Infrasound 
Ultrasound 

 

 

Y7 – Energy 
Resources 
 
Y8 Light and 
Sound 
 
Y9 - Waves 
 
KS4 – The 
Electromagn
etic 
Spectrum 
 
KS5 Physics – 
Waves 1 
 
KS5 Physics – 
Waves 2 
 
KS5 Physics – 
Quantum 
Physics 
 
 
 
 

 
 
 



Impressive reading Impressive speaking Impressive writing Resilience Employability via: 

Read and apply key terms 
about waves to a wave 
diagram. 

Discuss the properties of waves, 
relating this to the ripple tank 

Describe how we can 
measure the speed, 
frequency and wavelength 
of a wave in a solid and a 
fluid  

Students completing 
calculations involving two 
separate equations, 
combining both when 
required 

 

Research fellow – Astrophysicist, radio engineer; product design, civil, 
aeronautical, sound, electronic engineering, meteorology, seismology, 
oceanography, radiographer. 

 
Cultural Capital 

Gravitational Waves - What are gravitational waves? - Amber L. Stuver (https://www.youtube.com/watch?v=hebGhsNsjG0) 

• Why are they important? 

• Key scientists that have contributed to our understanding of gravitational waves 

• What event did we use gravitational waves to observe? 
 

SEND 
 

 

https://www.youtube.com/watch?v=hebGhsNsjG0


Topic: Year 10 Conservation of Energy Duration:  Composite: 
Unit test 

Key 
vocabulary: 

Core knowledge Components 
Powerful knowledge components crucial to commit to long term memory (P) 

Links to previous 
and future topics 

Energy 
Joule 
Conservation 
Store 
Thermal 
Kinetic 
Gravitational 
Potential 
Elastical; 
Chemical 
Nuclear 
Transfer 
Mechanical 
Radiation 
System 
Wasted 
Dissipate 
Efficiency 
Lubrication 
Insulation 
Sankey Diagram 
Fossil Fuel 
Nuclear fuel 
Biofuel 
Hydroelectricity 
Tidal 
Solar 
Fission 
Emit 
Carbon dioxide 
Renewable 
Carbon neutral 

 
 

 
Year 7:  Energy 
resources –many of 
the concepts about 
stores and transfers; 
and energy 
resources have been 
introduced at that 
point.  
Year 8:  Heating and 
Cooling 
Year 9:  Energy 
(Concept of 
efficiency 
introduced here) 
 
 

Impressive reading Impressive speaking Impressive writing Resilience Employability via: 

Students can analyse data (including graphs, text 
and tables)  referring to different energy sources 

Students have 2 minutes to explain their 
chosen energy resources to another group or to 
the class 

Homework:  Write a letter to the Prime 
Minister persuading him/ her of a strategy 

for renewable energy 

Students will carry out a variety of 
calculations within this unit; some may be 
able to perform some more complex work 
for example calculating the velocity from the 
kinetic energy formula. 

Many job opportunities 
available within this sector: 
Energy efficiency; wind farm 
engineer, nuclear science etc 

CULTURAL CAPITAL: Show extracts from ‘The boy who harnessed the wind’ https://www.youtube.com/watch?v=nPkr9HmglG0 or listen to the TED 
Talk https://www.youtube.com/watch?v=G8yKFVPOD6o 
Born in Kasungu, Malawi, William Kamkwamba is a young schoolboy who comes from a family of farmers William also dabbles in fixing radios for his 
friends and neighbors and spends his free time looking through the local junkyard for salvageable electronic components. Although he is soon 
banned from attending school due to his parents' inability to pay his tuition fees, William blackmails his science teacher (who is in a secret 
relationship with William's sister) into letting him continue attending his class and have access to the school's library where he learns about electrical 

 

https://www.youtube.com/watch?v=nPkr9HmglG0
https://www.youtube.com/watch?v=G8yKFVPOD6o
https://en.wikipedia.org/wiki/Kasungu
https://en.wikipedia.org/wiki/Malawi


engineering and energy production.  By the mid-2000s, failing crops due to drought and the resulting famine have devastated William's village, 
leading to riots over government rationing and William's family being robbed of their already meager grain stores. People soon begin abandoning 
the village, and William's sister elopes with his former teacher in order to leave her family "one less mouth to feed".  Seeking to save his village from 
the drought, William devises a plan to build a windmill to power an electric water pump that he had scavenged earlier. William builds a small proof 
of concept prototype which works successfully, but to build a larger windmill, William requires his father, Trywell, to give permission to dismantle 
the family bicycle for parts, which is the only bicycle in the village and the family's last major asset. His father believes the exercise futile and 
destroys the prototype. However, after intervention from William's mother, William and his father reconcile, and with the help of his friends and the 
remaining members of the village, they built a full-size wind turbine which leads to a successful crop being sown 
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