

The aim of this workshop is to give you resources to carry out investigative work in physics that:
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Is interesting for the pupils;

· Is useable at many stages;

· Does not always give “obvious” results;
· Promotes the planning and design process;

· Can be carried out with minimal extra resources;

· Promotes good practice in data handling and analysis.

	Activity
	Comments

	Find the minimum height of release that will allow the car to loop the loop.
	Requires only a ruler. Suitable for primary upwards. The idea of centre of mass (where do we measure h from on the car?) can come in. Lends itself to Advanced Higher work. Do you agree with us that the minimum height of release to loop a loop of radius r is 5r/2?
Could use a light gate or video analysis to find velocity at the top or bottom of the loop at the point when the car just manages to make the loop, and hence find g.

	With or without the loop, let the car leap horizontally off the end of the track. Investigate the relationship between distance jumped and height of release.
	Requires only a ruler. Pupils will have to find a way of working out where the car landed. We used a sand tray to stop the car on landing.
Higher pupils could work out the relationship between height and distance travelled and attempt to verify by graphing.

Velocity at “take off” could be measured using light gates, motion sensors or video. 


	With or without the loop, let the car leap off the end of the track, but at an angle to the horizontal. Investigate the relationship between angle and distance travelled.
	Will require ingenuity on the part of pupils if the car has to land with zero vertical displacement. Does not follow a simple “as angle increases, distance increases / decreases” pattern.

	Investigate conservation of energy
	Compare the potential energy lost by the car with the kinetic energy gained by measuring the speed after it drops through a particular height. Could then estimate the frictional force on the car.

	Effect of changing mass
	Load the car up with adhesive tack or similar (or buy some extra cars from the supplier and add mass inside the car to avoid affecting air resistance).  Does this have any effect on range, minimum height to loop, etc?
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Contexts

Investigations could be set in the context of theme park ride design.

In the 1994 action film Speed, bus driver Annie (Sandra Bullock, right) has to jump her bus over a gap in the freeway. The statistics of the alleged jump are readily availably (her speed, the width of the gap etc) on the internet. Can pupils model the stunt to see whether it is actually possible?

Your ideas?
Sandra Bullock receiving a SAG Award (but not for her role as Annie in Speed). Photo: Wikipedia








