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Determining “g” by freefall 


	
	
Skills Assessed
	Met?

	
	1.  Follows written procedures
	a. Correctly follows instructions to carry out experimental techniques or procedures.

	

	
	2.  Applies investigative approaches and methods when using instruments and equipment
	a. Correctly uses appropriate instrumentation, apparatus and materials (including ICT) to carry out investigative activities, experimental techniques and procedures with minimal assistance or prompting. 
	

	
	
	b. Carries out techniques or procedures methodically, in sequence and in combination, identifying practical issues and making adjustments when necessary.
	

	
	3.  Safely uses a range of practical equipment and materials
	b. Uses appropriate safety equipment and approaches to minimise risks with minimal prompting. 

	

	
	4.  Makes and records observations
	a. Makes accurate observations relevant to the experimental or investigative procedure. 
	

	
	
	b. Obtains accurate, precise and sufficient data for experimental and investigative procedures and records this methodically using appropriate units and conventions. 
	

	
	5.  Researches, references and reports
	b. Cites sources of information demonstrating that research has taken place, supporting planning and conclusions.
	

	
	
	
	




	Introduction


	Over the course of this Core Practical you are going measure the acceleration due to gravity, g, by 3 different methods.  You will then make a comparison of the values obtained to the true value of g.


	Part 1 – Manual timing

	Equipment
· Tennis ball
· Metre rulers
· Tape measure
· Stop watch
	Method
1. Measure the height of the lab
2. Carefully lift the ball to the maximum height
3. Drop the ball, and time it’s fall using the stopwatch
4. Take sufficient repeat readings
5. Reduce the height the ball is dropped from by 0.20m and repeat the experiment
6. Repeat until you have dropped from at least 7 different heights

	Part 2 – Semi-automatic timing

	Equipment
· G-Ball timer
· Metre rulers
· Tape measure

	Method
1. Measure the height of the lab
2. Carefully lift the G-Ball timer to the maximum height.  Make sure the button is depressed
3. Drop the G-Ball timer, and read of the time
4. Take sufficient repeat readings
5. Reduce the height the ball is dropped from by 0.20m and repeat the experiment
6. Repeat until you have dropped from at least 7 different heights

	Part 3 – Automatic timing

	Equipment
· Stand and clamp
· Electromagnet
· Low voltage variable DC supply (to power the electromagnet)
· 2kg mass
· Steel ballbearing
· Two light gates with bosses to attach them to the stand
· An electronic clock or data logger with precision 1ms or better.
· A pad (eg of felt) to protect the bench when the ballbearing lands.
· Metre ruler
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	Method (this will most likely be carried out as a demonstration)
1. Set up the apparatus as shown in the diagram.  The height between the starting position of the ballbearing and the upper light gate should be kept constant, so that the velocity, u, with which the ballbearing reaches this light gate is also constant
2. Adjust the position of the lower light gate so that h is 0.500m measured using the metre ruler.  (If a taller stand is available, h could be set at a higher starting value.)
3. Switch on the supply to the electromagnet, and hang the ballbearing from it (or fit the ballbearing into the clamp if a mechanical release mechanism is being used).
4. Reset the clock or data logger to zero and switch off the electromagnet (or open the clamp).
5. Read the time on the clock or data logger once the ballbearing has passed through the light gates.
6. Take repeat readings to find the mean time, t.
7. Reduce h by 0.050m and repeat the procedure down to a value of 0.250m (lower values than this make it difficult to obtain accurate timings).


	Analysis (for all 3 sets of data)
· Plot a graph of 2h/t against t.
· Draw the best straight line of fit though the points and find the gradient (the graph should be a straight line with intercept 2u).
· h = ut + gt2/2
· Re-arranging
· 2h/t = gt + 2u
· Hence the gradient of the graph gives g in ms-2
· The intercept will be 2u.
· The value of g is known to be 9.81ms-2.  Find the percentage error in each of your three values to evaluate the most accurate method for calculating g.
· [bookmark: _GoBack]Can you account for the differences in the values by considering the methods and apparatus used.
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