	Scheme of Learning

	Subject
	Science (Physics)
	Key stage
	KS5
	Topic
	Momentum Concepts
	Unit
	4

	Big Picture
	From where?
	Learning Objectives
	Resources

	
	Momentum and Impulse
	· Momentum Concepts
Force as the rate of change momentum

Impulse 
Significance of area under a force-time graph.
Principle of conservation of linear momentum applied to problems in one dimension.
Elastic and inelastic collisions; explosions.
	Newton’s cradle 



	
	To where?
	Levelled Success Outcomes
	Use of TAs/Other adults

	
	Elastic and inelastic collisions
	K – State the Principle of Linear Momentum
B – Describe how momentum is Conserved in Rockets
A – Explain how a Rocket can move in the vacuum of space


	

	Learning Hook/WOW
	Key Vocabulary
	Homework

	
	Impulse, Momentum, rate of change
	Exam Questions

	Lesson 
	Outline Plan
	Key(K)
	Booster (B)
	Aspire (A)

	Starter:
	Show examples of force time graphs, pupils should state how to find the area under the graph and what it means


	
	
	

	Activity
Model
Construct Meaning
	Demonstrate Newton’s cradle.


Demonstrate some collisions and explosions using trolleys on a flat bench or runway


Model example recoil from a gun on the board showing how momentum is conserved on each side but velocity changes
	Ask for an explanation in terms of forces.

How does velocity change? What quantity remains constant? Pupils come up with what is being conserved and state a simple explanation as well as working out Principle of Linear Momentum

	Pupils should explain how we treat a case where 2 objects move in different directions
	

	Apply:
(knowledge and skills learnt.)
	Hand out work sheets


	

	Pupils describe how momentum is conserved inside a rocket
	Pupils use knowledge of momentum and conservation of momentum to explain how a rocket moves in space when there’s nothing to push against

	Review:
	Page 15
	
	
	

	Subject
Generic Skills
SMSC
	Literacy – writing to explain
Numeracy – Worksheet

	
	
	

	Key Questions
	



	State the principle of conservation of momentum?
	Describe how momentum is conserved in a rocket?
	Explain why rockets can move in space?

	Assessment
	Examination questions as homework
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1. Use the ideas of momentum and momentum conservation to explain: 


(a) why it would be really painful to play baseball with a metal bat


(b) why the recoil velocity is much less if you hold a rifle against your shoulder as you fire it

(c) why heavy rain is much more painful than light rain


(d) how a boy who is standing on perfectly frictionless ice in the middle of a skating rink could get to the edge?


(e) how an astronaut doing a space-walk could get back to the spacecraft if the rope that secured him to the spacecraft broke when he was just out of reach of the capsule 


2. A railway truck of mass 5000 kg travelling at 6 m/s collides with a stationary truck of mass 1500 kg and stays attached to it. What is the velocity of the coupled trucks after the collision?


3. A yellow snooker ball rolling on a table with velocity of 0.5 m/s makes a head-on collision with a blue stationary ball of the same mass. No kinetic energy is lost in the collision, the yellow ball stops and the blue ball moves off. What is the velocity of the blue ball after the collision?


4. A car with a mass 1000  kg collides with a minibus of mass 3000 kg that is travelling in the opposite direction at 10 m/s. If both vehicles stop dead on colliding, how fast was the car moving before the collision?


5. A heavy ball with a mass of 5 kg is thrown to a boy who is standing on a skateboard with a velocity of 6 m/s. He catches it and as a result moves backwards at 0.5 m/s. What is the combined mass of the boy and skateboard?


6. Two trolleys with springs on the front move along a frictionless track (see the diagram) and collide with each other. Before the collision trolley A (mass 3 kg) was moving left to right at 4 m/s and trolley B (mass 2 kg) was moving right to left at 2 m/s. After the collision trolley A moves left to right at 2 m/s. What is the velocity (size and direction) of trolley B after the collision?


[image: image1.bmp][image: image2.jpg]





7. Two girls, Karen and Lucy, are playing with a heavy supermarket trolley in a supermarket! Karen girl pushes the trolley towards
Lucy who jumps onto the trolley as it passes her! If the trolley has a mass of 30 kg and was moving at 3 m/s just before Lucy jumped onto it what would be the velocity of Lucy and the trolley just after she jumped on? 


(Lucy has a mass of 45 kg and was standing still before she jumped on). 


8. A shell with a mass of 15 kg is fired from a 600 kg howitzer with a muzzle velocity of 200 m/s. What is the recoil velocity of the gun?


4 m/s







2 m/s







A







B
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K – State the Principle of Linear Momentum

B – Describe how momentum is Conserved in Rockets

A – Explain how a Rocket can move in the vacuum of space





State how you would find the area under the graph and 

what it is





K – State the Principle of Linear Momentum

B – Describe how momentum is Conserved in Rockets

A – Explain how a Rocket can move in the vacuum of space



B - A rocket ejects 5kg of fuel per second at 2000m/s. How fast will it be going after one second if it weights 700kg?



A – Why can rockets move in space?
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