Determining Gravity

Purpose: to determine the value of acceleration due to gravity.

Apparatus: recording timer and tape, c-clamp, set of different masses, meterstick, small  

                    accurate ruler

Procedure: Before we go any further, it is advisable to have a timer that has already been        

                    pre-calibrated. These operate off of the frequency of AC which is approximately         

                    60 hertz. If you don’t have one like this there is no point in going further because  

                    the accuracy is too poor. The ones we use will hit the tape about 60 times per  

                    second. 

1) Clamp the timer to the edge of the table. Thread the tape through the timer and tape a mass to it. Record the mass. Start the timer, then let the mass drop after the timer has started. 

2) You should have a set of dots from your starting point to about where it hit the ground. It is advisable to omit that dot at which the mass hit the ground and those thereafter since that is the point where gravity was not in effect. 

3) Write on the tape as to which mass was used. Do a total of four trials with differing masses. Keep in mind that the timer hits 60 times in 1 second or the time in between each dot is 1/60th second. 

Vave = (d / (t    and    aave = ( v / ( t

Methods: Put letters A and B on dots 2 and 3 respectively. Sometimes the first few dots are rough so you can start counting farther than just the first few dots. It is sometimes best skip the first dot which is dot 1. Write C and D on dots 7 and 8 respectively. Write E and F on dots 12 and 13 respectively. Follow this process to G and H. Measure the distances between AB, CD, EF, GH, and then record. Do not use the meterstick for this. You need a small and accurate ruler. 

	trial
	mass

(g)
	Distance(m)

	
	
	A-B
	C-D
	E-F
	G-H

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


Since you have determined the distance between, determine the velocity between AB,CD,EF,and GH. Remember that average acceleration is defined as change in velocity divided by change in time.


V=(d / t      t=1/60


aAD = (Vcd – Vab) / (5/60)

Follow this process for the remaining trials

	trial
	Velocity
	acceleration
	aave
(m/s2)
	relative

error

%

	
	VAB

(m/s)
	VCD

(m/s)
	VEF

(m/s)
	VGH

(m/s)
	aAD

(m/s2)
	aCF

(m/s2)
	aEH

(m/s2)
	
	

	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	


Questions: 1) Does the mass seem to play a part in the acceleration? Should it?

                  2) Where does 5/60 come from when we divide it into our acceleration equation?

                  3) What do you think about your results? Can you account for any error?

Essay: Write an essay on how you could use the timer for another another experiment. In 

            other words, design an experiment where the timer could be implemented.
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