MOTION DOWN A SLOPE SIMULATION INTRODUCTION

1. Location of the simulation:
The simulation can be found on the physics web-site at:

· http://www.sgcscience.co.uk/physics/Simulations/EJS/MotionDownSlope.html 
NOTE: If you are typing this remember that the case of the characters is significant.
· It is also usually available in the Student Share Section of the St. George’s College Network.
2. Overview of the simulation:

· This simulation has been produced to enable students investigating what factors affect the average speed of a marble rolling down a slope. 
· One immediate difference between reality and the simulation is that the marble does not roll in the simulation. In the simulation the marble slides down the slope.

· The average speed of the marble depends on a number of factors. This simulation allows the effect of changing the slope angle, length and height. It also shows the effect of changing gravitational field strength. 

· The effect of friction, air resistance and the energy transferred to rotational kinetic energy in a rolling marble is not modelled.
3. Initial & reset state:

· The simulation begins by showing the marble as a blue ‘circle’ at the top of a slope of length 1.50 m, height 0.75 m, angle 30 degrees with a gravitational field strength of 9.8 N/kg (Earth). 
· At the end of the slope there is an initial flat section of length 0.70 m. 
· The simulation is set to show the motion of the marble in approximately real time to an accuracy of ± 0.05 second.
· The cyan ‘Reset to defaults’ button below the centre diagram will set the simulation to the above initial state. 

4. Running the simulation:

· The marble moves once the green ‘Release ball’ button is pressed. 

· The left-hand white centre area of the display shows the initial height and the time taken for the marble to move down the slope.
· The right-hand cyan centre area of the display shows the flat section length and time taken for the marble to cover this distance.

· In both cases, the average speed can be found by dividing distance by time.

· Once the marble reaches the end of the flat section the simulation stops.

· The marble can be returned to the top of the slope again by pressing the red ‘Replace ball’ button.
5. Changing the slope angle:

This can achieved by using the yellow slider at the top-left of the display. 

· To change from the initial 30 degrees move the slider between 0 and 90 degrees. 

· A picture of the slope shown below will vary in angle to match the setting of the slider.
· The initial height of the slope, value shown in the white area, will vary with the angle.
· The length of the slope, shown on the top-right green slider will remain constant.

· The length of the flat section, shown in the cyan area, will change.
· Pressing the ‘Reset to defaults’ button returns the angle to 30 degrees.

6. Changing the slope length:

This can achieved by using the green slider at the top-right of the display. 

· To change from the initial 1.50 m move the slider between 0 and 2.0 m. 

· A picture of the slope shown below will vary in length to match the setting of the slider.
· The length of the flat section, shown in the cyan area, will also change.

· The initial height of the slope, shown in the white area, will vary with the slope length.

· The angle of the slope, shown on the yellow slider, will remain constant.
· Pressing the ‘Reset to defaults’ button returns the length to 1.50 m.
7. Changing the initial slope height:

This can achieved by changing either the angle or slope length value (see above). 

· The initial height of the slope is shown in the white area.

· A picture of the slope shown below will vary in height to match the value shown.
· The length of the flat section, shown in the cyan area, will also change.

· Pressing the ‘Reset to defaults’ button returns the initial height to 0.75 m.

8. Changing the value of gravitational field strength (g):

This is initially set to that of the Earth’s surface, 9.8 N/kg. It can changed by using the pink slider at the bottom left of the display.
· The slider can be used to select values between 0 and 30 N/kg.

· Six planet/star/moon surfaces can also be chosen by pressing the appropriate pink button. The ‘Sun’ button changes the gravitational field strength to be 270 N/kg.

· Pressing the ‘Reset to defaults’ button returns the gravitational field strength 
to 9.8 N/kg (Earth).
9. Accuracy and simulation speed:

The simulation is initially set to show the motion of the marble in approximately real time to an accuracy of ± 0.05 second.

· The orange, bottom-right area of the display can be used to select two other settings:
· ‘slow motion & accurate’ – This is five times slower but with an increased 

accuracy of ± 0.01 second.
· ‘fast & inaccurate’ – This is four times faster but with an accuracy of only ± 0.20 second.
· Pressing the ‘real time but less accurate’ or the ‘Reset to defaults’ button returns the simulation speed to normal with an accuracy of ± 0.05 second.
10.  Why the simulated timings might be different from those obtained using real equipment:

The simulation does not model the affects of:

· Rolling of the marble – this would use up some of initial gravitational potential energy.

· Friction and air resistance.
· Inaccuracies of the timers used.
· Uncertainty in measuring the three lengths and the slope angle.
· Reaction time of the experimenter when timing manually although this can be approximately modelled by using the ‘fast & inaccurate’ speed/accuracy selection (see above).
· Incompetence of the experimenter! 
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