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	Not Newton’s cradle


	
	
	

	Making a cradle using magnets that repel each other

	Subject(s): D&T, Science
Approx time: 65 – 90 minutes
	
	Key words / Topics: 

· Attract

· Iron

· Magnet
· Newton’s cradle
· Repel
· Testing

	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to describe magnets as having two poles – north and south.

· To understand that magnets either attract or repel each other.

· To be able to make and test a ‘magnetic’ Newton’s Cradle.


	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on producing a Newton’s cradle that uses magnets instead of the usual metal spheres.
Newton’s cradle uses swinging spheres to show how the conservation of momentum works. What happens when you replace these spheres with magnets?

	Purpose of this activity
In this activity learners will make a Newton’s cradle using magnets, instead of the usual spherical pieces of metal. They will test their product and observe how it behaves compared to a regular Newton’s cradle. They will learn about how magnets have a north and south pole, and why they attract or repel each other.

This could be used as a one-off activity or as part of a wider unit of work focussing on magnets and magnetism. It can also be used in conjunction with the IET Faraday ‘Magnet Madness’ resource, developed alongside the School of Engineering at Cardiff University.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction to the activity (10 - 15 minutes)
Teacher to demonstrate an example of a regular Newton’s cradle and discuss how this works with learners.

Teacher to explain that learners are going to produce a Newton’s cradle with magnets and test how it works. Teacher to introduce the equipment and materials that will be used.
2. Making the wooden frame (15 - 20 minutes)
Learners to lay out the shape shown in the PowerPoint presentation on their desks, using two 75 mm and two 150 mm lengths of dowel. They should then join the lengths of dowel together by wrapping masking tape around them.
3. Attaching string to the magnets (15 – 20 minutes)
Learners to place a piece of string through the hole in one of the magnets and tie it in a knot so that it is attached to the magnet. They should then place another piece of string through the hole in the same magnet and tie that piece in a knot. Learners should repeat the above stages so they have three magnets, each with two pieces of string attached to them.
4. Attaching the magnets to the frame (15 – 20 minutes)

Learners to wrap the free ends of the string joined to each magnet around the frame in the positions shown on the teacher presentation. Learners to use a ruler to check the string lengths between the frame and the magnets are around 50 mm each. If not, they should wrap extra string around the frame. They should then tie each piece of string to the frame and secure with masking tape.
The magnets should be joined to the frame so that the flat side of magnet 1 is facing downwards, of magnet 2 facing upwards and of magnet 3 facing downwards as the cradle lies flat on the desk.
5. Testing the cradle (10 – 15 minutes)

Students to lift the frame, taking care to keep the magnets apart. They should then move magnet 3 to the right and let go of it, observing what happens. 
They should then move magnet 1 to the left and let go of it, observing what happens.
	
	This activity could be completed as individuals or in small groups depending on the materials and equipment available.

Making the wooden frame

Learners could use hot glue guns instead of masking tape to make the joints, if available (providing that the learners have sufficient maturity and training to use them safely). The instructions in the teacher presentation would need to be modified in this instance. 
Attaching string to the magnets

100 - 120 mm lengths of string can be used. Tying the knots in step 2 and step 3 will result in this length reducing. See note below regarding the suggested final length of each piece of string after the magnets have been tied and secured to the frame. Any leftover string from the knot could be trimmed using scissors. Cotton thread could be used instead of string.
Attaching the magnets to the frame

The final length of each piece of string joining the magnet to the frame should be around 50 mm, giving learners plenty of remaining length from their original piece to tie around the frame. If the string is too long it may cause problems with the magnets attracting and joining to each other whilst construction is taking place. As an alternative to the masking tape, a hot glue gun could be used to join the string to the frame. 
The magnets used in this example have a flat side and an indented side, which shows which pole is which. For the effect to work during testing, the poles of the outer magnets (1 and 3) should be facing towards the same poles from the middle magnet (2) (e.g. N to N or S to S), causing them to repel each other.
Testing

The magnets should repel against each other. They may, depending on their strength, then flip and attract. This is a very different outcome to when using a traditional Newton’s cradle!
The additional slides (What are magnets?, Opposite poles attract, Similar poles repel) could be used to support the explanation of the magnets behaviour during the test, if required.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Pre-cut all lengths of string and dowel (see resources section for suggested lengths). 
Pre-attach the pieces of string to each magnet.

	
	Produce a structure that would enable the cradle to be freestanding. This could involve further research into structural systems, such as the use of triangulation.
Produce a short presentation demonstrating how magnets attract and repel each other. For example, the same poles repelling and opposite poles attracting.

	
	
	

	Resources
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	Parts:

· Circular magnets with holes in the middle (with N and S poles)
· 150 mm lengths of dowel
· 75 mm lengths dowel
· 100 – 120 mm long pieces of string (6 per unit being built)
· Masking tape

Tools and equipment

· Example of a ‘regular’ Newton’s cradle.
· Scissors
· Hot glue guns, if appropriate
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 Teacher presentation – Not Newton’s Cradle

	
	
	

	Additional websites
	
	

	· BBC Bitesize – What is a magnet: Video explaining what magnets are and how they work, with supporting video. https://www.bbc.com/bitesize/articles/zpvcrdm 

· YouTube - Magnetic Newton’s cradle: Video showing an example of a Newton’s cradle made using magnets. https://www.youtube.com/watch?v=-T00RDWg-6I 

· IET Faraday Resources – Magnet Madness: Lesson activities and resources focussing on magnets and magnetism. https://faraday-secondary.theiet.org/resource-pages/magnet-madness

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Experiment with making magnets attract and repel each other depending on which pole faces which.
· ACTIVITY: Magnetic materials
	Extension (Options)

· Produce a structure to make the cradle freestanding. 
· Demonstrate how and why magnets attract or repel each other.
· ACTIVITY: Magnet Madness
· ACTIVITY: Marvellous Magnets
Plenary

· Discussion of how and why the cradle works in the way that it does.
· Suggest ideas for other products that use magnets.

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to be able to understand how magnets work and their potential uses when designing products and systems. This knowledge could be used when identifying and creating potential solutions to future engineering problems. For example, when developing green transport solutions.


	
	
	


	Curriculum links 

	England: National Curriculum

Design and Technology

· KS2: 1b, 2a, 2b
Science

KS2 Forces and magnets:

· notice that some forces need contact between two objects, but magnetic forces can act at a distance 
· observe how magnets attract or repel each other and attract some materials and not others

· describe magnets as having two poles
· predict whether two magnets will attract or repel each other, depending on which poles are facing

	Northern Ireland Curriculum

Science and Technology

· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence

Technologies

· TCH 2-09a, TCH 2-10a, 2-12a
Sciences

· SCN 2-08a
	Wales: National Curriculum 

Design and Technology

· KS2 Designing: 5
· KS2 Making: 3, 4, 6
Science:

· KS2 How things work: 2

	
	

	
	


	Assessment opportunities

	· Formal teacher assessment of completed cradles.
· Peer and/or self-assessment of completed magnet cradles.




