Ideas for investigations

Ideas to investigate include:

1. Different height slopes and distance travelled
Let the cars go from the top of the ramp and measure how far each one travels.

Vary the height of the ramp to see if this affects the distance travelled.

The distance the car travels depends on the velocity and time.  The velocity (speed) the car moves at depends on the height.  The higher the ramp, the faster the car moves.  This means that a higher slope should make the cars travel further.

Extension:

Vary the floor covering the cars run over to see if this makes a difference.

2. Different height slopes and time taken 
Attach two markers to the side of the slope with blutak.  Make them as far apart as possible.  Measure the time taken by the cars to travel between the marks.  

Vary the slope of the ramp and see if this affects the time taken by the cars.

The velocity (speed) the car moves at depends on the height.  The higher the ramp, the faster the car moves.  This means that a higher slope should make the cars travel a given distance in a shorter time.

3. Different cars

There are many variables that could be compared.  The easiest are usually weight, size and shape.  Weight can be measured using a balance or forcemeter – or just by comparing the extension of a rubber band.

The weight and release height together determine the velocity (speed) of the car.  Heavy cars released from the top of a high slope should travel fastest.

The size and shape of the car determines how air resistance will affect it.  Air resistance acts to slow a moving object down.  A big car with a flat profile will be slowed down more than a small car with a tapering one.

4. Different start position

This is another way of controlling the height of release.  

If the slope is kept constant, the car can be released from several different points along the slope length.  Mark the release points with blutak and straws down the slope sides – this is less confusing and easily removed for the next class.

Measuring the runoff distance is the easiest way to compare the car start positions.

The highest release positions should give the longest runoffs.

Further Background Information

Friction is about one surface sliding over another.
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The wheel does not slide over the slope (unless the tyres are not going round and the car is skidding) so you cannot investigate friction using wheels on ramps,

Height and velocity (speed)

Velocity is speed in a certain direction.  As the cars all travel in the same direction (down the slope) their speed and velocity have the same value.

Raising the cars up a slope does work against gravity and they are given gravitational potential energy (GPE).  When they roll down the slope, all the gravitational potential energy changes to kinetic energy (KE).

By definition:

GPE = mgh 

where m=mass; g=acceleration due to gravity; h=height

KE = 1/2mv2
where m=mass; v=velocity

If all the GPE is changed to KE, then

mgh=1/2mv2

and

h=1/2 (v2/g)

the car velocity squared is proportional to the release height.
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Friction is between the sliding surfaces in the axle bearing





Wheels roll (not slide) over the road surface








