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GCSE Science                Unit – Physics 2





Topic: What is momentum?





Activity:  Collisions and Explosions











Spec Refs: 13.4





Pages: 51





Objectives (including specific refs to HSW):





To investigate the conservation of momentum in collisions and explosions (when no external force acts)





Outcomes: 





All: �Understand that momentum is conserved in all collisions where no external force acts.


Understand what is meant by a closed system


Describe experiments to demonstrate conservation of momentum�


Most: Apply the principle of conservation of momentum to solve problems involving collisions between two particles in a straight line. (momentum before = momentum after) 


Describe everyday applications where the principle of conservation of momentum can be applied. 





Some:  Apply the principle of conservation of momentum to unfamiliar collisions and explosions. �Distinguish between elastic and inelastic collisions











	








Suggested Activities (including specific refs to HSW):





Starter:  �Can we predict what will happens in collisions? �Why do objects move in opposite direction during an explosion? 


(Newton’s Cradle offers a fascinating initial discussion )





Main:  Consider collisions and explosions in more detail:





Demonstrations:   Linear Air Track + trolley (if available) and/or Online demonstrations and illustrations:�


� HYPERLINK "http://www.wfu.edu/physics/demolabs/demos/avimov/bychptr/chptr3_energy.htm" ��http://www.wfu.edu/physics/demolabs/demos/avimov/bychptr/chptr3_energy.htm�





� HYPERLINK "http://www.physics.ucla.edu/demoweb/demomanual/mechanics/momentum_and_collisions/index.html" ��http://www.physics.ucla.edu/demoweb/demomanual/mechanics/momentum_and_collisions/index.html�





� HYPERLINK "http://www.physics.upenn.edu/courses/gladney/phys1/lectures/lecture7/momentum_conservation.html" ��http://www.physics.upenn.edu/courses/gladney/phys1/lectures/lecture7/momentum_conservation.html�





Students then apply the conservation of momentum equation to both explosions and collisions





Plenary:  ��What have we found out about collisions?  What happens to the momentum of the system? 


What assumption have we made about these collisions? (No external force acts)





Apparatus / Materials Required





Newton’s Cradle





Linear Air Track (+trolleys/gliders) 





Access to internet + interactive whiteboard








 




















Safety:


 


Allow sufficient space for collisions activities. 





Take Special Risk Assessments for any demonstration of ‘explosive’ event or firing of a projectile





References:





AQA Science (Collins): Momentum (p 221) + Off with a Bang!  (pp 222 -223)


























Homework ideas: 





Application of Principle of Momentum to collisions and explosions.


 �Applications can include vehicles, space travel, rockets, sporting events including pistol/rifle firing (HSW)





Allow sufficient time for using momentum before = momentum after. 

















Differentiation





Extension:  How is Kinetic Energy and Momentum conserved in (a) elastic and (b) inelastic collisions? �How realistic is a closed system in everyday examples of collisions? 








Support:   Assistance with momentum before = momentum after. Worked examples provided for collisions of two particles and firing/recoil.








