Data analysis of a falling ball

	Time t /s

(0.05 s
	Distance/ s (0.04 m



	0
	0

	0.05
	0.012

	0.10
	0.048

	0.15
	0.109

	0.20
	0.194

	0.25
	0.303

	0.30
	0.437

	0.35
	0.594

	0.40
	0.776

	0.45
	0.982

	0.50
	1.212

	0.55
	1.467

	0.60
	1.746


The table shows the results of an experiment in which the strobe photograph of a falling ball has been analysed. The strobe takes 20 pictures a second. The time between each picture is therefore 0.05 s (1/20 s). The distance column is the measured distance between each successive photograph of the ball.

The error in the distance has been estimated from parallax error in reading from the scale against which the photographs have been taken and also in locating the centre of the ball in each photograph.

An equation of motion that could be used in this situation is

s = ut + ½ at2
u = o  

a =g  (note that downward directions are positive)

so 

s = ½ gt2
If a graph is plotted with s on the y axis and t on the x axis the graph would have the form of 

y =( ½ g)x2
This is a curve and is therefore not that useful.

However if a graph is plotted with s on the y axis and t2 on the x axis we get a graph of the form

y= ½ gx

This is a straight line of gradient ½ g which goes through the origin.

Standard level

1) Copy the table and include a column for  t2. Don’t forget units for this column.

2) Plot a graph with s on the y axis and t2 on the x axis.  It should be a straight line.  

3) Find the gradient of the line, this should be equal to g/2.

4) Calculate g from the gradient.

5) Now put in error bars for the distance.  Draw the steepest and shallowest lines allowable through the error bars and use these to find the error in g.

(You are ignoring errors in t)

Higher level

You are to do the same as standard level but also draw error bars for t2.

This will mean that for each time reading you will have to calculate the percentage error in t.  The percentage error in t2 is then twice this.  You can then use this to calculate the absolute value in t2.

You will have to put this in the table.

Your graph should then have error bars for s and error bars for t2







