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This important topic is in all specifications.





As usual, Practice Sheets have been provided for


the mathematical parts.


The algebraic equations of motion are only needed


for some ‘Physics’ syllabuses, and similarly for calculations on F = ma.





The topic builds on prior work from Key Stage 3 although only more able students may have looked �at the actual speed or acceleration equations.  


It is important to look at the practical aspects of 


measuring the velocity and acceleration of objects, to 


ground the equations in the real world for the students.  


Ticker-timer experiments can be problematical even with the newer machines, so the Investigation Sheets are provided in parallel versions (for a ticker-timer and for a light gate). Alternatively, you could use a motion sensor to measure distance or speed directly. 


Higher tier students will usually need to analyse the distance–time and velocity–time graphs in much more detail than foundation tier students.





Common Misconceptions :


Many students will automatically give the unit of speed as miles per hour (mph) no matter what the units in the questions.  


Some students will not see the difference between speed and velocity.  A few examples of objects colliding when they are travelling in the same direction and opposite direction should help here.  


The unit of acceleration (m/s2) will be troublesome for many; with higher ability students it may be worthwhile discussing where this unit comes from in more detail.





Codes used on the Maps:


	(	Help Sheet or Extension Sheet available


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���	Opportunity for using ICT 


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���	Opportunity to discuss how scientific ideas 


		have changed over time








Physics at work : Sport


Practical examples of many concepts     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���





Force, mass and acceleration


Experiment 18.5  ( Help Sheets (2) � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


F = m a, definition of newton


Example of calculations   ( Practice Sheet    


Weight = m ( g newtons





Acceleration due to gravity, g = 10 m/s2


Terminal velocity, balanced forces     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���    


Measuring g (Expt 18.3)  ( Help Sheets (2)    � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���  


Example of calculation


Vertical and horizontal motion (Expt 18.4)


( Research Sheet (ideas about motion)     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���





Equations of motion    


at constant acceleration





Light-gate or Ticker-timer experiments


Explanation of principle (Expt 18.1)


Example


Accelerating the tape (Expt 18.2)


( Investigation Sheets (4) � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���





Velocity and speed compared     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Average speed = � EMBED Equation.3  ���


Acceleration and deceleration


Acceleration = � EMBED Equation.3  ���





Distance – time graphs    


Simple examples     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Speed and gradient (slope), finding the speed


Displacement as a vector quantity


( Practice Sheet





Velocity – time graphs


Simple examples     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Acceleration and gradient (slope) of graph


Distance travelled and area under graph


More complicated examples


Calculations: examples 1 and 2     





18  Velocity and acceleration 
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