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GCSE Science                Unit – Physics 2





Topic: What is momentum?





Activity:  Momentum, Forces and Safety 











Spec Refs: 13.4





Pages: 51





Objectives (including specific refs to HSW):





Investigating how safety can be improved by considering the rate of change of momentum (HSW)











Outcomes: 





All: 





Know that the force of impact depends on both the change of momentum and the time of impact.


State safety features of vehicles such as crumple zones, seat belts, and air bags,


Calculate the force of impact from   Force = (change of momentum)/ (time taken)





Most: Explain the design of safety features in terms of the increase of the time of impact. 


Apply the relationship Force = (change of momentum)/ (time taken) to solve problems





Some:  Solve problems using appropriate combinations of F=ma�             and Force = (change of momentum)/ (time taken)














	








Suggested Activities (including specific refs to HSW):





Starter:  Why is it safer to bend you knees when you land from a jump? Why are bumpers on cars designed to crumple when hit?�





Main:  Intro: The change of momentum in a short time provides a big impact force.  Designers try to increase the impact time, so the overall (resultant) force is reduced. 





Students consider the effect of increasing the time of impact by calculating the resultant force of impact using





Resultant Force = (Change of Momentum)/ (Time taken)





Consideration of designs in vehicles: Crumple Zones, Air Bags.  Increase the time of impact. Seat belts are also designed to stretch slightly, so the impact time can be increased.  In sport, bending the knees on impact increases the time of impact, therefore reducing the overall force. 





Students produce a presentation on safety features with scientific explanations.





Plenary:  What is the most important consideration when attempting to reduce the overall force on an object?  (Time) .  What other factors would affect the overall force of impact?��





Apparatus / Materials Required: 





Demonstration: Various soft and hard surfaces. 


Toy vehicles and ‘crash’ barriers. Hard plastic+ expanded polystyrene.  











 




















Safety:





Allow appropriate space for any demonstrations of collisions. 














References            AQA Science (Collins) : pp224-225





Crumple Zones 


(New trains)   � HYPERLINK "http://www.machinedesign.com/ASP/viewSelectedArticle.asp?strArticleId=56432" ��http://www.machinedesign.com/ASP/viewSelectedArticle.asp?strArticleId=56432�





Crumple Zone (Video)  � HYPERLINK "http://www.uwsp.edu/physastr/hinaus/Phys203/crumple_zone_lab.htm" ��http://www.uwsp.edu/physastr/hinaus/Phys203/crumple_zone_lab.htm�





How Seat Belts Work  � HYPERLINK "http://auto.howstuffworks.com/seatbelt.htm" ��http://auto.howstuffworks.com/seatbelt.htm�




















AQA Science (Collins): 




















Homework ideas: 





Bungee jumpers: Explain carefully why it is important that the ropes used should stretch when under tension.





Safe Landing:  Design a container which will prevent an egg inside from breaking when dropped from a height of 2 m.  Explain, using science, why your design will be successful.  




















Differentiation





Extension: How are vehicles tested to determine effect of crumple zones and air bags? 





Support:   Support for calculating impact forces. Examples provided. 








