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GCSE Science                Unit – Physics 2





Topic: How do we make things speed up or slow down?





Activity: Stopping Distances for Vehicles (Lesson 5)











Spec Refs: 13.2





Pages: 49-50





Objectives (including specific refs to HSW):�


Investigate factors which affect the thinking and braking distances


Investigate the effect of increasing speed on braking and thinking distances


Model the relationship between speed and the thinking and braking distances.





























Outcomes: 


All: 


Recall that the overall stopping distance for a vehicle consists of a thinking distance and a braking distance


State the factors that affect thinking and braking distances. 





Most:


Describe how a driver’s reaction time can be affected by tiredness, drugs and alcohol


Describe how a vehicle’s braking distance can be affected by adverse road and weather conditions, and the poor condition of the vehicle.


Discuss the affects on road safety in terms of vehicle condition and alcohol consumption and drug abuse.





Some: 


Describe the proportionality between thinking distance and speed (linear), and between braking distance and speed (non-linear)














	








Suggested Activities (including specific refs to HSW):





Starter:  ��Think!   What factors affect your ability to stop as a driver of a vehicle? What affect does a slow reaction time have? You are still travelling at the same speed while you think! Now you place your foot on the brake! What factors affect your braking distance? OK……what does the overall stopping distance depend upon?








Main:   Students study the way in which thinking and braking distances are affected by changing either the speed and/or the reaction time. (A suitable visual model (applet) is available online: see materials required) 





Using a spreadsheet (also available online) students investigate the effects of speed on thinking and stopping distances 





Suitable graph are plotted to study the relationships. Total stopping distance is determined by adding the thinking distance to the braking distance. 





Students present their graphs. Discussion: What is the relationship between these distances and the speed? How can the overall stopping distance be reduced? Doubling the speed actually increased the kinetic energy by 4…the stopping distance is more than double!  What deterrents are in place to try to stop people from speeding, drinking and driving? Other effects in force?  Use of mobile phones? 





Plenary:  What are the two main distances to consider when determining stopping distance? What can drivers do to reduce their thinking distance?  What can be done about the car to ensure a short stopping distance?  What factors are beyond our control, so we must make allowance for them?





Apparatus / Materials Required  





Spreadsheet  (download):





� HYPERLINK "http://www.webucate.org/ourgallery/thumbnails.php?album=72&page=2" ��www.webucate.org/ourgallery/thumbnails.php?album=72&page=2�





Useful interactive applet: (for visual demonstration) 





  � HYPERLINK "http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic=137.0" ��www.phy.ntnu.edu.tw/ntnujava/index.php?topic=137.0�





Nelson Thornes: AQA Science Additional : P2 2.4  (pp202-203)





(Learning Objectives are listed in: P 2.0 (Pearson/Longman)





 




















Safety:





Modelling exercise using either individual computers and/or interactive whiteboard. 











References:   (ICT)  (Useful for extended work/investigations)





How far will it skid? � HYPERLINK "http://www.glenbrook.k12.il.us/gbssci/phys/mmedia/energy/cs.html" ��http://www.glenbrook.k12.il.us/gbssci/phys/mmedia/energy/cs.html�





The Highway Code : � HYPERLINK "http://www.highwaycode.gov.uk/09.htm" ��www.highwaycode.gov.uk/09.htm��


 Think Road Safety  � HYPERLINK "http://www.thinkroadsafety.gov.uk/campaigns/slowdown/stopping.htm" ��www.thinkroadsafety.gov.uk/campaigns/slowdown/stopping.htm��


BBC Bitesize   �� HYPERLINK "http://www.bbc.co.uk/schools/gcsebitesize/physics/forces_and_motion/friction_and_nonuniform_motionrev3.shtml" ��http://www.bbc.co.uk/schools/gcsebitesize/physics/forces_and_motion/friction_and_nonuniform_motionrev3.shtml�
































Homework ideas: (Internet research) 





(i) What tests are required in order that a vehicle is considered roadworthy?  





(ii) What are the laws about drinking and driving. What are the punishments?





(iii) What laws exist to punish motorists from using a mobile phone?





(iv) How are drivers caught when they speed? 





(v) What are the eyesight requirements needed in order to pass a driving test?





Differentiation





Extension: How were the thinking distances and braking distances calculated? (Research required)





Support:   Use of a (computer) spreadsheet will provide ‘instant’ calculations, allowing modelling of behaviour to take place


The students can then concentrate on the plotting of line graphs (distances against speed)  








