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Lesson Element
Electromagnetic spectrum
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 5. This Lesson Element supports OCR GCSE (9–1) Gateway Science Physics A and the Twenty First Century Science Physics B qualifications.
When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Mapping to specification level (Learning outcomes)

GCSE (9–1) Gateway Science Physics A/Combined Science A
P5.2d describe the main groupings of the electromagnetic spectrum and that these groupings range from long to short wavelengths and from low to high frequencies

P5.2e describe that our eyes can only detect a limited range of the electromagnetic spectrum

P5.2f recall that light is an electromagnetic wave

P5.2g give examples of some practical uses of electromagnetic waves in the radio, micro-wave, infra-red, visible, ultra-violet, X-ray and gamma-ray regions

GCSE (9–1) Twenty First Century Science Physics B/Combined Science B
P1.1.1 describe the main groupings of the electromagnetic spectrum – radio, microwave, infrared, visible (red to violet), ultraviolet, X-rays and gamma rays, that these range from long to short wavelengths, from low to high frequencies, and from low to high energies

P1.1.2 recall that our eyes can only detect a very limited range of frequencies in the electromagnetic spectrum

P1.1.3 recall that all electromagnetic radiation is transmitted through space with the same very high (but finite) speed

P1.1.4 explain, with examples, that electromagnetic radiation transfers energy from source to absorber

P1.1.8 describe how ultra-violet radiation, X-rays and gamma rays can have hazardous effects, notably on human bodily tissues

P1.1.9 give examples of some practical uses of electromagnetic radiation in the radio, microwave, infrared, visible, ultraviolet, X-ray and gamma ray regions of the spectrum

Introduction

This lesson element focuses on topic P5.2: The Electromagnetic spectrum. During Key stage 3 the focus is on waves and its properties with the exception of light which is given more detail. The electromagnetic spectrum is only really introduced during Key stage 4 teaching. Learners may be familiar with some of the waves in the spectrum.

Learners may have the following misconceptions or difficulties surrounding this topic.

Learners may find it difficult to make the link between wavelength, frequency and the ‘regions’ of the spectrum. Task 1 will focus more on this aspect. 

Learners may think all radiation is harmful.

Learners confuse the terms radiation and radioactivity.
Teacher preparation
Task 1 Electromagnetic spectrum

This task can be run as a plenary or starter and takes about 20 minutes to run. Tell learners that they will be given the wavelength and frequency of waves and they must place them in correct order. Provide learners with the worksheet for them to order the waves.

Preparation: 
Put learners in pair, photocopy worksheet and make sure you have the PowerPoint presentation.

Extension Questions: 
Learners could be asked to identify a real life use for each of the waves.

Answers: 
On PowerPoint

Task 2 Phone app

Provide learners with information on the PowerPoint about each phone app. They must design a marketing brochure for the new Mars S6. The brochure needs to include information on the type of electromagnetic wave used by each app along with advantages of the apps. Provide learners with success criteria.

Preparation: 
Make sure you have access to the power point presentation and success criteria.

Extension Questions: 
Get learners to design their own phone app which uses an electromagnetic wave.

Answers: 
Vary upon how the learners have written the information.
Supporting information

Learners may find the following websites useful with completing the tasks and also with the understanding of the topic.

http://www.passmyexams.co.uk/GCSE/physics/electromagnetic.html   

Good for revision on the electromagnetic spectrum.

http://www.keithtaggart.webspace.virginmedia.com/worksheetsIGCSE.htm 

Contains many puzzles and PowerPoint presentations on the topic.

https://www.youtube.com/watch?v=cfXzwh3KadE   

Clear video explaining the electromagnetic spectrum.

http://www.ocr.org.uk/Images/222387-em-waves-teacher-pack-topic-exploration-pack.pdf  

Electromagnetic waves topic exploration pack.
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Lesson Element

Electromagnetic spectrum
Learner Activity
The tasks all cover topic P5.2 the electromagnetic spectrum. The tasks will allow you to gain a better understanding of the topic and give you the opportunity to explore real life applications of the electromagnetic spectrum. 

Task 1

On the board the waves of the electromagnetic spectrum along with the wavelength and frequency of each wave will be displayed. Your task is to place the waves in the correct order according to their frequency and wavelength, use the worksheet provided. 

Task 2

Your task is to design a marketing brochure for the new Mars S6 mobile phone. You have been given information on some of the apps that are included. Your brochure needs to include information on the type of electromagnetic wave used by each app along with advantages of the app. Use the success criteria provided:

	SUCCESS CRITERIA
	

	I can suggest how electromagnetic waves could be used for different applications for the phone. 
	

	I can explain the advantages of each application. 
	

	I can use the key words; frequency, wavelength, wave, hertz.
	

	I can describe the properties of each wave (size of wave, frequency).
	

	I can say which type of electromagnetic wave each application uses.
	


Task 1
	Low frequency

Long wavelength
	
	
	
	
	
	High frequency

Short Wavelength

	
	
	
	
	
	
	


Using an acronym is a great and easy way for you to memorise key processes or orders. Think of one:

	


Extension:
Microwaves are used for cooking and heating up food. Explain how.
	


We’d like to know your view on the resources we produce. By clicking on ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20GCSE%20Physics%20Lesson%20Element%20Electromagnetic%20spectrum"��Like�’ or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20GCSE%20Physics%20Lesson%20Element%20Electromagnetic%20spectrum"��Dislike�’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
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Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: ��HYPERLINK "http://www.ocr.org.uk/i-want-to/find-resources/"�www.ocr.org.uk/i-want-to/find-resources/
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