Investigating acceleration		NAME:_______________________
Extended Experimental Investigation
TASK: Choose one of the following relationships to investigate and complete this worksheet.
· The relationship between the density of a falling object (table tennis ball, baseball, marble, basketball) and its acceleration (use video analysis)
· The relationship between the mass of a car (remote control or windup car) and its acceleration (use video analysis or ticker timer)
· The relationship between the steepness of a downhill slope and the acceleration of a car (anything with wheels really – use video analysis or ticker timer)

	Background
What is the theory behind your investigation?

	
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

	Aim
To determine the …
 
	

	Hypothesis
(a testable prediction with explanation. Two sentences at least)
	

	Materials 
(Bulleted list of equipment. Use a double column format)

 
	






	Risk assessment
 



		Source of risk
	Potential risk
	Degree of risk
	Safety precautions

	

	
	
	

	

	
	
	

	

	
	
	





	Method
What were the steps in the investigation? Write a numbered list of steps.


Draw a diagram of your setup (call it diagram 1 and refer to it in your method)









	






















	Results and observations
Do three trials each time you vary the independent variable






Record measurements for each segment in a table.




























Show any sample calculations you used to fill in the results table





Draw a graph of acceleration versus density / mass / slope.
This uses column 7 and column 1 from your table.
Draw a trend line through the dots.
See if you can determine the equation for the trend line (easy if it is a straight line)
The equation of the trend line is the exact mathematical relationship between the density/mass/slope and the acceleration







	 Table 1: Distance, velocity and acceleration of the ball/car
	Density
Mass
Slope
(cross out the one which do not apply)
	Trial 
(find the initial velocity and final velocity for 3 trials)
	Distance travelled ( in metres)
	Time taken 
(in seconds)
	Speed for this section (in m/s)
	Acceleration for each trial (in m/s/s)
	Average Acceleration
 (in m/s/s)

	
	Trial 1 – vi
	
	
	
	
	

	
	Trial 1 – vf
	
	
	
	
	

	
	Trial 2 – vi
	
	
	
	
	

	
	Trial 2 – vf
	
	
	
	
	

	
	Trial 3 – vi
	
	
	
	
	

	
	Trial 3 – vf
	
	
	
	
	

	
	Trial 1 – vi
	
	
	
	
	

	
	Trial 1 – vf
	
	
	
	
	

	
	Trial 2 – vi
	
	
	
	
	

	
	Trial 2 – vf
	
	
	
	
	

	
	Trial 3 – vi
	
	
	
	
	

	
	Trial 3 – vf
	
	
	
	
	

	
	Trial 1 – vi
	
	
	
	
	

	
	Trial 1 – vf
	
	
	
	
	

	
	Trial 2 – vi
	
	
	
	
	

	
	Trial 2 – vf
	
	
	
	
	

	
	Trial 3 – vi
	
	
	
	
	

	
	Trial 3 – vf
	
	
	
	
	

	
	Trial 1 – vi
	
	
	
	
	

	
	Trial 1 – vf
	
	
	
	
	

	
	Trial 2 – vi
	
	
	
	
	

	
	Trial 2 – vf
	
	
	
	
	

	
	Trial 3 – vi
	
	
	
	
	

	
	Trial 3 – vf
	
	
	
	
	

	
	Trial 1 – vi
	
	
	
	
	

	
	Trial 1 – vf
	
	
	
	
	

	
	Trial 2 – vi
	
	
	
	
	

	
	Trial 2 – vf
	
	
	
	
	

	
	Trial 3 – vi
	
	
	
	
	

	
	Trial 3 – vf
	
	
	
	
	








Graph 2: Average acceleration versus Density/mass/slope

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Analysis of results

What can you decide or conclude from you results? Describe how the Density / Mass / slope affected the acceleration.
How does the data support this?
Write a paragraph on each conclusion. Use a conclusion as your topic sentence for each paragraph, elaborate or explain it if necessary, then provide the evidence in the form of data from your results.


Identify any errors in your experiment AND use data to show how much error there is.

There are three ways to judge errors 
Firstly (and most importantly- Is your answer correct? Compare it with the expected result or your common sense? If it is not correct you probably have error.
Secondly –do the points on your graph make a consistent trend (are the points close to the trend line or a little “scattered”?).The closer the points to the trend line the less likely it is that error has occurred.
Thirdly – Look at the three trials, is the acceleration for each trial reasonably close to the other two trials (all 3 should give the same result)? If the three results are very different to each other then you have error
Do not explain why the error occurred (do this in conclusion)
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	Conclusion

State your conclusion(s) and the implication of them (elaborate on each conclusion with a couple of extra sentences). There may be 1 main conclusion or several.


State the degree of error in your conclusion (you decided this in the analysis). Provide reasons this error occurred. Provide suggestions to improve the experimental design so these errors could be avoided. Is there so much error that your conclusions are not valid?

Sum up your conclusion by stating if your main conclusion agreed with your hypothesis, and if your conclusions are valid or not.
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