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	Overcoming friction

	
	
	

	Find out how Maglev technology could help reduce the friction in a vacuum tube train

	Subject(s):  Engineering, Design & Technology, Science
Approx time: 35 mins
	
	Key words / Topics: 

· Topic: Transport
· Friction
· Magnetism
· Super conductor

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand what Maglev technology is
· To explain if you are for or against vacuum tube trains as a viable form of global transport

	Introduction
	
	

	A costly, and sometimes very long, aeroplane journey is currently your only option if you intend to travel a long distance. However, what about in the future? One method that has been proposed is the vacuum tube train. This may be able to reach speeds of 4,000 mph, but is it a realistic option?

	Purpose of this activity

In this activity students are introduced to Maglev technology as a way of reducing the friction between the tube and the train in a vacuum tube train. They then decide if they think the UK should invest in vacuum tube trains and write an email expressing their decision.

	
	
	

	Activity
	
	Teacher notes

	Demonstrate an air track or a CD hovercraft (see additional websites below for instructions). Show that only a very small force is needed to get the object moving. Invite students to explain why. (10 mins)
Introduce Maglev technology by showing the video clip in the additional websites section. Explain that this technology could be used in the future to eliminate friction in vacuum tube trains, increasing the efficiency. (10 mins)
Show slide 2 of the handout Investment. It is 2025. The UK has been invited to invest £100 billion towards the construction of a vacuum tube train system connecting the UK to the USA. Students are asked to write a short email to a national newspaper explaining if they are for or against this investment and why. (10 mins)
Finish the lesson by looking at STEM careers in developing train technology by watching the film 'The future of trains' (5 mins)
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Investment
	
	Because the object is resting on a layer of air there is very little friction between it and the surface below.
Students should use what they have found out about the technology as well as thinking about problems in the future for global transport in terms of sustainability and pollution.

This can be done for homework.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Discuss the task beforehand and write some sentence starters on the board before students commence.
	
	Students can do some extra online research into why Maglev technology is not widely used at the moment (see additional websites below).

	
	
	

	Resources
	
	Required files                              [image: image2.png]
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	· Projector/whiteboard
· Air track or CD hovercraft
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Investment

	
	
	

	Additional websites
	
	

	· CD balloon hovercraft  (http://sciencebob.com/build-a-tabletop-hovercraft-2) or http://www.instructables.com/id/cdballoon-hovercraft ): Instructions on how to build a CD hovercraft.
· Maglev train (https://science.howstuffworks.com/transport/engines-equipment/maglev-train.htm): Information about Maglev trains and how they work.

	
	
	

	Related activities (to build a full lesson)
	
	

	Starter
· ACTIVITY: Around the world 

· FILM: Trains and Technology

Main
· ACTIVITY: Train design

	Extension
· ACTIVITY: Overcoming friction
· FILM: The Future of Trains
Plenary

· As discussed in Overcoming friction. Students write a short email to a newspaper.

	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Trains and Technology
· The story: The Future of Trains


	
	
	


	Curriculum links

	England: National Curriculum
Science
· KS3 25b, 27a, 27b, 27h, 30a
· KS4 3c
Design & Technology 

· KS3 3a, 3b, 3d (potentially also 4b)

	Northern Ireland: Curriculum
Science & Technology
 (Objective 1) Developing pupils' Knowledge, Understanding and Skills
· Learn about: Forces and energy transfer
Technology & Design

 (Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively

	Scotland: Curriculum for Excellence
Sciences

· SCN 3-07a, SCN 4-07a, SCN 4-20a, SCN 4-20b
Technologies

· TCH 3-01a, TCH 4-01a, TCH 4-01b, TCH 4-01c, TCH 3-02a
	Wales: National Curriculum 

Science

· KS3 Range (How things work 6)
Design and technology
· KS3 Range  Pupils should be given opportunities to

develop their design and technology capability through:

activities in which they learn about the responsible use of materials considering issues of sustainability

	GCSE D&T

AQA D&T

· 3.1.1, 3.1.2, 3.2.3, 3.3.1, 3.3.2
Edexcel D&T

·  1.1.3, 1.17a, 1.2.2c, 1.2.4, 1.3
Eduqas D&T

· 2.1 Core: 1, 2, 3
· 2.2 Core: 1, 2, 4
OCR D&T
· 2.1a vi/vii, 3.1a, 3.2
	GCSE Engineering

AQA Engineering

· 3.1.3, 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.5.1.2, 5.10.1.1, 5.10.2.2, 6.7.1
AQA Combined Science: Synergy

· 4.6.1.1, 4.4.1.4, 4.4.1.5, 4.4.1.6, 4.6.3
Edexcel Combined Science

· Physics: 9.1, 12
· Chemistry: 8.10, 8.13, 8.15
Eduqas Combined Science

· 2.2: 12 f, g
· 2.3: 3a, 8.1, 8.2
OCR Gateway Science: Combined Science A

· C6.2d, e, f
· P2.2a, P3.3
OCR 21st Century Science: Combined Science B

· C1.1: 7, 8

· C1.3: 2, 4
· P4.1: 2
	GCSE Physics

AQA Physics
· 4.5.1.1, 4.7.1
Edexcel Physics
· 9.1, 12
Eduqas Physics
· 3a, 8.1, 8.2
OCR Gateway Science: Physics A
· P2.2a, P4
OCR 21st Century Science: Physics B
· P4.1: 2

	GCSE Chemistry
AQA Chemistry
· 4.10.1.1, 4.10.2.2
Edexcel Chemistry
· 8.10, 8.13, 8.15

Eduqas Chemistry
· 12f, g, h 
OCR Gateway Science: Chemistry A
· C6.3d, e, f
OCR 21st Century Science: Chemistry B
· C1.1: 7, 8


	

	
	


	Assessment opportunities

	· Teacher assessment of the students' emails

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team workers
· Effective participators




