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GCSE Science                Unit – Physics 2





Topic: What is momentum?





Activity:  Momentum and Safety Features of Vehicles











Spec Refs: 13.4





Pages: 51





Objectives (including specific refs to HSW):





To investigate the relationship between momentum and the need for safety features in vehicles.








Outcomes: 


All: �Recall that momentum is dependent on both mass and velocity


Calculate momentum using momentum= mass x velocity


State some safety features in vehicles (seat belts, crumple zone, side impact bars)





Most:


Appreciate that momentum is the property of a body that is resistant to change in direction and velocity.


Understand the need for safety features in a car


Relate safety features to the need to overcome the momentum of a body 





Some:  Relate change of momentum to resultant force. 


Understand the need to increase the impact time to reduce the overall resultant force on a body. 











	








Suggested Activities (including specific refs to HSW):





Starter:  Why are some objects harder to stop than others? These have greater values of momentum. What are the factors that govern momentum?  Why is a knowledge of momentum important for  travelling vehicles, sporting events, and space travel? 





Main:  ��(1)  Let’s calculate the momentum of a range of moving objects. ��Some will have high velocities and some will have large masses. What can we conclude from these calculations? 





(2) What are the units of momentum? 





(3) Momentum and Safety    What has this to do with safety in vehicle?  We have to reduce the momentum of an object to zero, otherwise the momentum of passengers will remain when a vehicle stops suddenly. How is this overcome using belts? Why are they designed to stretch rather than bring you to rest suddenly?  What is the purpose of an air bag? Why is it not designed to bring a head to rest suddenly? 





(4) Students deign and information sheet explaining how various safety features of car work. The physics of motion needs to be included. 





Plenary:  Show the class your presentation!  Explain the physics behind the safety features of the car. 





Apparatus / Materials Required





Demonstration of a collision (model + impact barrier)





Forces and Accidents (Videos)





� HYPERLINK "http://regentsprep.org/Regents/physics/phys01/accident/" ��http://regentsprep.org/Regents/physics/phys01/accident/�











 




















Safety:


 


Allow sufficient space for demonstration of model collisions with a barrier. Risk assessment needs for demonstration. 





References:





Seat Belts:  � HYPERLINK "http://hyperphysics.phy-astr.gsu.edu/hbase/seatb.html" ��http://hyperphysics.phy-astr.gsu.edu/hbase/seatb.html�





� HYPERLINK "http://www.physicsclassroom.com/mmedia/newtlaws/cci.html" ��http://www.physicsclassroom.com/mmedia/newtlaws/cci.html�





Air Bags :  � HYPERLINK "http://www.k12.nf.ca/gc/Science/Physics3204/Projects2003/SlotA/ProjectA2/airbags%20link2.htm" ��http://www.k12.nf.ca/gc/Science/Physics3204/Projects2003/SlotA/ProjectA2/airbags%20link2.htm�





Seat belts, Air Bags, Crumple Zones � HYPERLINK "http://www.pbs.org/wgbh/nova/escape/timecar.html" ��http://www.pbs.org/wgbh/nova/escape/timecar.html�














Homework ideas: 





Find out about Safety Features of Smart Cars     ��.Present your findings of the special features.





� HYPERLINK "http://asmartcar.com/safety.html" ��http://asmartcar.com/safety.html�





� HYPERLINK "http://www.smartcarofamerica.com/news/safety/" ��http://www.smartcarofamerica.com/news/safety/�




















Differentiation





Extension:  How is change of momentum related to resultant force? �� What can be done to reduce the resultant force (injuries) to passengers





Support:   Assistance with calculations with examples.  Guidance to suitable resources for safety features( see websites)








