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[bookmark: _Toc195889639]Aim of the Experiment
The aim of the experiment was to determine the key control factors for operation of the catapult. This is worked out by adjusting key factors to determine what the optimal set up for the catapult could be. This is measured by the distance that the catapult launches a ping pong ball with different set ups according to the data sheet. Each test is completed three times so that the results can be normalized.
[bookmark: _Toc195889640]Method and Apparatus
The key factors for this experiment are two holes labelled 1 and 3, they designate the point on the firing arm that the band is connected to. The other key factors are points at 140° and 170° they show how far the catapult can be pulled back before it is fired.
· Catapult
· Elastic Band
· Ping Pong Ball
· Tape Measure
· Laptop for recording data

The equipment is set up so that the catapult is at the end of a large track (for this experiment two tables were used as a track) and the tape measure is extended down the track so that when the ping pong ball is launched from the catapult the distance the ping pong ball travelled can be recorded. The first firing is set up so that the first key factor is in slot 1 and the second is at 140° this means that the elastic band is providing a greater amount of turning force on the catapult arm but the arm can only be pulled back to 140° position. 3 firings are taken at this at this setup, this is so that an average launch distance can be taken, all data is logged on the laptop. This is then repeated for all combinations of key factors, an average range can then be determined.

[bookmark: _Toc195889641]Data Recorded
	Key Feature 1
	
	
	
	
	
	
	
	
	

	Level 1
	Level 2
	
	
	
	
	
	
	
	

	1
	3
	
	
	
	
	
	
	
	

	Key Feature 2
	
	
	
	
	
	
	
	
	

	Level 1
	Level 2
	
	
	
	
	
	
	
	

	140
	170
	
	
	
	
	
	
	
	

	 
	KF1
	KF2 
	 
	1
	2
	3
	Ave
	 
	 

	Firing 1
	1
	140
	range
	104
	137
	117
	119.3333
	KF 1 :1
	KF2 :1

	Firng 2
	3
	140
	range
	50
	92
	70
	70.66667
	201.8333
	95

	Firing 3
	1
	170
	range
	285
	273
	295
	284.3333
	KF 1 :2
	KF2 :2

	Firng 4 
	3
	170
	range
	218
	183
	186
	195.6667
	133.1667
	240

	
	
	
	
	
	
	
	
	mid each factor

	
	
	
	
	
	
	
	
	167.5
	167.5

	
	
	
	
	
	
	
	
	mid combined
	 

	
	
	
	
	
	
	
	
	167.5


Figure 1 – Data Recorded

All distances recorded in the data table are measured in cm as this is the unit most suited to the task, the angle in key factor 2 is measured in degrees by the measure on the side of the catapult. 

As seen by the data the key factor that affects the distance the ping pong ball was launched was the angle at which the firing arm was pulled back to. The difference in average between the two shots with the same key factor 1 is greater than the difference in averages with the two shots with the same key factor 2. 
[bookmark: _Toc195889642]Conclusion
The data recorded shows that increasing the distance that the firing arm is pulled back the further the ping pong ball is likely to go. The data also shows that the higher up the arm the rubber band is secured the further the ping pong ball is launched, this is due to the angular motion of the arm is greater when the distance from the turning point is increased. Another real life example of this is in playgrounds how its much easier to use a seesaw if sat at the end and opposed to sitting in the middle. The results of this experiment prove this as the serials of firing 3 yielded the furthest distances. The reason for the need for three shots is also seen as the distance the ping pong ball reaches in every firing varies greatly, the greatest range between to shots in a single firing is in firing 2 between shot 1 and 2 where there is a difference of 42cm. The average of each firing was worked out by adding the results of the shots together and dividing by the number of shots which in the case of this experiment was 3.

[bookmark: _Toc195889643]Reflection
There are several points of this experiment that I would change if I were to repeat this task. The first way I would change this experiment is I would use video to record the landing of the ping pong ball, this would allow accurate measurement and provide the possibility for checking of data from multiple people. As all of the data recording in this experiment was done by someone watching the ping pong ball to see where it lands it means that there were low amounts of accuracy of recording exactly where the ping pong ball landed. Throughout the experiment various people undertook this role increasing the variation in the recording of the results between firings, this also means that the validity of the results could be brought into question as different people’s interpretations of where a ball landed could be different from each other.

Another way that this experiment could be improved is through an increase in the number of shots for each firing. The larger a sample size the more trustworthy a set of results are. This method would also allow outliers to be more accurately removed from the measurements increasing the validity of the results. Increasing the number of shots would mean that the test takes longer to undertake so a limit of 10 could be implemented so that an appropriate amount of data is taken. The number of firings with different key factors could also be used, this allows for more data on what an ideal set up for the catapult could be. If the aim of the experiment was to determine how far the catapult could be fired then perhaps adding more elastic bands or doubling over the elastic bands to increase the elastic potential of the catapult, the greater the motive force the further the ping pong ball is likely to go.
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