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	Boomerang aerodynamics

	
	
	

	Discussing how the boomerang works from design and scientific principles                                                          

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 30 mins 
	
	Key words / Topics: 
· aerodynamics

· speed

· air resistance

· forces

· uplift

	Suggested Learning Outcomes
	
	

	· To understand how aerodynamic forces affect the flight of objects 

· To be able to relate the design features of the boomerang to its path and motion 

· To apply scientific and design understanding to an engineering context

	Introduction
	
	

	The focus of this starter activity is on the principle of aerodynamics. It can be explored through either science or design and technology, focusing on the forces aspects in science or the design, make and refine aspects of D&T.

This can be run as a thinking skills activity in either topic area, using the prompts to elicit understanding, possible misconceptions and design modifications ideas.

	
	
	

	Activity
	
	Teacher notes

	Discuss with students how a boomerang is designed to return to its thrower.

· Discussion of forces and air resistance 

· Discussion of lift and leading edge 

You could vary – and ask what effect the following would have if changed:

· Type of boomerang/number of wings 

· Angle between wings 

· Angle of throw 

· Material used 

· Width of design 

What other design/science factors do they think could have an impact on the performance of the boomerang?
	
	Diagnostic dialogue required to tease out ideas and understanding

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Restrict discussion to balanced / unbalanced forces and air resistance against body vs leading edge, and what modifications could be made to the profile of the wing.
	
	Could incorporate a maths-based activity of gathering data on angle of throw (e.g. 0° (vertical), 30°, 60°, 90°) and what distance was achieved etc. Could plot histograms to analyse and explain their data and conclusions.

Or

Gyroscopic precession discussion and the amount of spin needed for successful flight and return

	
	
	

	Resources
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  Boomerang Shapes (Worksheet)
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  Boomerang Shapes (Worksheet)
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  Pupil Help sheet (Handout)
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  Teacher Notes (Information Sheet)

	Additional websites
	
	

	· Paper aeroplane designs: http://www.paperairplanes.co.uk/planes.php
· Boomerangs: http://www.ss42.com/pt/paperang/paperang.html
 

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Skeleton Bob

· ACTIVITY: Aerodynamic forces
· ACTIVITY: Aerodynamic design
· ACTIVITY: Aerodynamics Timeline 
· ACTIVITY: Streamlined shapes
Main (Options)

· ACTIVITY: What Makes a Fast Boat?
· ACTIVITY: CAD engineer
· ACTIVITY: Speedy Boats
· ACTIVITY: Presenting Speedy Boats results
· ACTIVITY: Energy transfer
· ACTIVITY: Renewable energy debate
	Extension (Options)

· ACTIVITY: Wind Tunnel Testing  
Plenary

· GAME: Science Friction

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image8.png]




	· The story Skeleton Bob

· How it works? The Concept
· Who makes it work?  Kristan Bromley
· Who makes it work?  Richard Bromley
· Who makes it work?  Dan Fleetcroft
· Who makes it work?  Shelley Rudman


	
	
	


	Curriculum links and PLTS

	England

Science 

·  KS3 2c, 2e, 27d, 29a, 30a, 30b
·  KS4 1.1b, 1.2a,c, 1.3a, 2.3a
Design & Technology 

· KS3 1e, 4c
Maths 

· (extension activity) KS3 1b, 1f, 1g, 3a, 3b, 3c, 6i,  7c, 7o, 9b

	Northern Ireland

Technology & Design
· Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety

(Objective 2) Developing pupils as Contributors to Society
· Explore technical inventions and designs that have met a social need cost-effectively

Learning Outcomes
· research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate;

· show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate

	Scotland

Technologies
· TCH 3-01a
	Wales

Design & Technology
· 4.5

	GCSE D&T

AQA D&T

· 3.3.1
Edexcel D&T

·  1.15.1
Eduqas D&T

· 2.2 Core: 2
OCR D&T
· 2.1a vii
	GCSE Engineering

AQA Engineering

· 3.4.3, 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.5.1.2
AQA Combined Science: Synergy

· 4.6.1.1
Edexcel Combined Science

· Physics: 9.1
Eduqas Combined Science

· 2.3: 3a
OCR Gateway Science: Combined Science A

· P2.2a
OCR 21st Century Science: Combined Science B

· P4.1: 2
	GCSE Physics

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

	
	


	Personal, learning & thinking skills (PLTS)

	>     Creative Thinker
· Independent Enquirer


