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GCSE Science                Unit – Physics 2





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





Activity: Investigating force and acceleration











Spec Refs: 13.2





Pages: 49-50





Objectives (including specific refs to HSW):





To determine the relationship between acceleration and applied force (HSW 10.5)





Analyse experimental results to determine the acceleration from a given force.  (HSW 10.6-10.7)














Outcomes: 


All: 


Understand that the acceleration is directly proportional to the applied force


Understand that the acceleration is also dependent on the mass


. 


Most:





Use and apply the relationship resultant force = mass x acceleration


Relate the change of velocity of a body to the increase of kinetic energy


Understand the inverse relationship between acceleration and mass of a body.


Understand the importance of acceleration for in everyday applications.





Some: 


Solve problems to determine how the acceleration of a body with change with a change of mass and resultant force











	








Suggested Activities (including specific refs to HSW):





Starter:  How do we calculate acceleration (review)  Looking at ticker-tape sample. How can we actually measure acceleration from the sample?





Main:  Accelerating Cars 





(Note: There are various options available for measuring acceleration) 


�In this treatment an introduction to a ticker-tape application. Students are introduced to analysis of a series of intervals on a ticker tape. Students then calculate the average velocity for two successive 10 intervals. Then divide the change in the average velocity by 0.2 s (10 intervals) to determine the acceleration





The next stage is to pull a trolley/vehicle using a given force with the tape attached. ��The Force meter reading is recorded, and the acceleration is calculated.





Experiment is repeated with a range of forces, for the same mass.





The effect of doubling the mass of the vehicle should also be investigated (for a given force) 





Results are tabulated for analysis. 





Students report their results to the class, with the relationship deduced from their results. 





Plenary:  What did we find out?  Why is this relationship important for our understanding of safety in vehicles? (HSW 10.8)


Why is this information important for designers of rockets?  Why do racing cars need to have a low mass in addition to large driving force? 





Apparatus / Materials Required  





A wide range of resources is available. Select from: 


�Collins: AQA Additional Science (pp 202 -203) (ticker-tape approach)





Pearson/Longman’s Worksheets: Sheet P2.5a (Runway Alternative Expt)





Collins Worksheets: ( P2a:5 )





Nelson Thornes: AQA Additional Science (pp 200-201) (Alternative method)





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





 




















Safety:





Allow sufficient space for accelerating vehicles. ��Provide guidance on time of acceleration, and the need for a constant force for each run.





Low voltage ac only for the ticker-tape machine.








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








� HYPERLINK "http://classzone.com/books/ml_science_share/vis_sim/mfm05_pg50_newton/mfm05_pg50_newton.html" ��http://classzone.com/books/ml_science_share/vis_sim/mfm05_pg50_newton/mfm05_pg50_newton.html�





� HYPERLINK "http://www.glenbrook.k12.il.us/gbssci/phys/Class/newtlaws/u2l3a.html" ��http://www.glenbrook.k12.il.us/gbssci/phys/Class/newtlaws/u2l3a.html�





� HYPERLINK "http://www.walter-fendt.de/ph11e/n2law.htm" ��http://www.walter-fendt.de/ph11e/n2law.htm�




















Homework ideas: 





Questions to consolidate application of F=ma related to everyday activities, and transport applications.


�


� 





Differentiation





Extension: What is the relationship between acceleration and mass?  How would you determine the relationship?�( A plot of a against m will be a curve, but a plot of a against 1/m should give a straight line





Support:   Alternative analysis. Stick successive 10 interval tapes alongside each other to view the ‘acceleration’. �Assistance with calculation of average velocity and acceleration. (Structured, step by step approach/worksheet)








