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	Streamlined shapes

	
	
	

	Discover what factors affect the speed of an object

                                                         

	Subject(s):  Science, Design & Technology, Maths  
Approx time: 45 mins 
	
	Key words / Topics: 
· speed

· streamlined

· aerodynamics

· hydrodynamics

· forces

	Suggested Learning Outcomes
	
	

	· Identify objects that can travel more quickly through fluids

· Explain why streamlined objects can travel faster, in terms of:

· the shape helping the object to act against air or water resistance

· balanced and unbalanced forces, using arrow diagrams

· Design an investigation to test the factors effecting the speed of an object



	Introduction
	
	

	This activity will allow students a practical opportunity to apply the formula of speed to establish and consider why streamlined shapes are advantageous.

The design of the investigation should be left as much as possible to individual groups. 

The students will need to explain what their results show and relate it back to the science they have learnt previously on forces. The emphasis of the conclusion will be how the evidence they collected backs up their original prediction. The decisions on shapes, number of repeat readings and the method of testing the speed, should be left up to individual groups.



	
	
	

	Activity
	
	Teacher notes
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  Which Shape Falls Fastest? (Worksheet)
Demonstrate the basic set up for the experiment. 

Discuss:

· Why might air and water not be the best medium to use in the lab to test the speed of the falling object?

· How using wall paper paste increases the accuracy of the experiment 

· How to make the experiment reliable, accurate, precise 

· Forces on the object 

· Additional observations from experiment 

Students should carry out the investigation in suitable sized groups and record their results (potential for graph, conclusions etc).
Finally, each group could evaluate another group’s work to suggest improvements. This can be done in a customer/client style panel where one group presents its ‘findings’ to their client and the client questions.


	
	Depending on the ability and desired learning outcomes the amount of input/information about the investigation may alter.

Wall paper paste offers a useful alternative to air and water. Increasing the viscosity of the paste will increase accuracy.  The reason for this is because the time taken for the shape to fall will be increased and the error in measurement will be reduced, so improving accuracy.

In setting up the practical, the use of the weighted bob will greatly improve the results and the logistics. 

The paste should be provided for the students ready made up – the consistency should be that of vegetable oil; not too thick. You (or your technicians) will need to experiment to get good proportions. Bear in mind also that paste tends to thicken over time. Clearly, the students should be instructed to ensure that the shapes actually fit in the tube and that they should wash the shape in between repeats and use the same mass/size of plasticine for each shape.

Can weigh out pre-determined mass of plasticine in case they need replacements.
This has potential to be messy, but if you cover tables in plastic/bin liners and ensure that the bob has a piece of string attached to it minimises mess.

Students will find out that the overall shape of the leading face of an object can affect the time it takes to move through a substance. You can relate this to the shape of fish or cars or to the addition of streamlining spoilers on trucks and the impact on fuel saving. You could make a reference here to the cyclist’s helmets and bikes seen in the Olympics.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	 Specify the shapes to be evaluated
	
	Less structure in the design of the experiment. Do not use the sheets, specify the shapes to be tested or demonstrate. Show the equipment and ask the students to plan how they would investigate the effect of shape of an object on the speed of travel.

The focus will be on what evidence they need to collect in order to prove that a certain streamlined shape is better than any other shape. They will be expected to explain their plan and show clearly what they have measured.

Expect speed to be calculated and errors considered.


	
	
	

	Resources
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	· Wallpaper paste

· Measuring cylinder (or tube clamped)

· A ‘bob weight’ on string 

· A piece of plasticine 

· Metre rule 

· Stop clock 

(sufficient quantities for the full class)
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  Which Shape Falls Fastest? (Worksheet)



	
	

	
	
	

	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: image6.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 1a, 2b, 2d, 2e, 3a, 3b, 3c, 3d, 3e, 26a
Mathematics
· KS3 1a, 2a, 3a, 4d, 4l, 6j (also potentially 2g, 3d, 4o, 9a depending upon the approaches used to record the data) 
GCSE

AQA Engineering

3.4.3 Aerodynamics

AQA Design and Technology

3.3.6 Prototype development

Edexcel 9-1 Design and Technology

Component 2: 1.2c, 2.2a, 2.2b, 2.2c, 2.3c, 2.3d, 3.2a, 4.1a, 4.1b, 4.1c

Eduqas 9-1 Design and Technology

Thermosetting and thermoforming plastics:

2.2 Designing and making principles / Develop and apply core knowledge, understanding and skills:

5. Explore and develop their ideas, testing, critically analysing and evaluating their work in order to inform and refine their design decisions thus achieving improved outcomes.

10. Make informed and reasoned decisions, respond to feedback about their own prototypes (and existing products and systems) to identify the potential for further development and suggest how modifications could be made.

OCR 9-1 Design and Technology

6.1a, 6.1b, 7.1a, 7.2a, 7.5b

AQA Physics

4.5.6.1.1, 4.5.6.1.2, 4.5.6.1.3, 4.5.6.1.4
Edexcel 9-1 Physics

1.1, 2.4, 2.5, 2.6, 2.7, 2.11

Eduqas Physics

4.1d, 4.1e
OCR Gateway Science Physics A

PM2.1i, PM2.1ii, PM2.1b, PM2.1e, P2.1g

OCR Twenty first century science Physics B

4.2

AQA Mathematics

N2, N10, N13, A14, R1, S2, S4
Edexcel 9-1 Mathematics

N2, N10, N13, A14, R1, S2, S4
Eduqas Mathematics

FN2, HN2; FN10, HN10; FN13, HN13; FA13, HA14; FR1, HR1; FS3, HS3, FS4, HS5
OCR Mathematics

1.01a, 2.02a, 2.02b, 2.02c, 10.01a, 10.01b, 7.04a, 12.02a, 12.02b

	Northern Ireland

Technology & Design

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

(Objective 1) Developing pupils as Individuals

· Abide by health and safety rules when using tools, machines and equipment

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;

· work effectively with others;

· communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose.

	Scotland

Technologies
· TCH 3-01a
	Wales

Design & Technology 

· 4.8

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team workers 
· Self Managers




