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Adding forces


Scalar and vector quantities     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Adding scalars


Adding vectors (forces) 


Balanced forces; resultant force  ( Practice Sheet


Parallelogram of forces, Resolving forces





Friction (Expt 14.1)


Ways of reducing friction (Expt 14.2)


Advantages of friction





Free-body force diagrams


Examples – car, floating, helicopter, boat





Physics at work : Friction with the air     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


Streamlining of cars


Factors affecting the drag force     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Terminal velocity   ( Investigation Sheet     


Parachutists: balanced and resultant forces  


( Extension Sheet





Physics at work : Friction and Road Safety   � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


Thinking distance, factors affecting it    


Example of calculation


Braking distance, factors affecting it     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Total stopping distance   ( Extension Sheet   





Newton’s Third Law (Expt 14.2)


Pairs of forces; 3 examples


Water rocket (Expt 14.3)


Balloon (Expt 14.4)





This chapter develops further ideas about forces,


with important examples of friction, including 


road safety and parachutes.





Work on Newton’s Third Law and the idea of a vector leads to work on balanced and resultant forces and the effect of forces on objects.





Two important applications are falling under gravity (the common example being with a parachute) and stopping distances for cars.  The students need to be able to use these two ideas to explore alternative situations such as objects falling through liquids or ice skating.





Common Misconceptions :


Getting the students to understand that an unbalanced force is required for an object to accelerate is counter intuitive to most of them.  �If you ask the students what happens when a �parachute is opened the vast majority will think that �the person will ‘shoot upwards’. This illusion is �difficult to dispel but you could try by looking at �footage of the effect and discussing what is �happening to the camera operator.


Students can be very unclear when explaining the �factors affecting stopping distances; they need to be encouraged to explain how it affects the distance, �eg. alcohol slows the reaction times and so increases �the thinking distance. 





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





14   More about forces
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