Experiment

Determination of the Acceleration Due to Gravity 
Testing free fall

In the experiment  we will determine the Acceleration Due to Gravity by measuring the time taken by a free-falling object dropped from appropriately chosen positions.

In this experiment we will use

· thin string or thick cotton about 2 metres long

· 5 nuts or plasticine

· [image: image7.png]


a computer with a sound card and microphone

· the Oscilloscope program or the Audacity program 


Steps

1. Tie the nuts (or stick  balls of plasticine) to the string serially at distances from each other at the ratios of 1:3:5:7, for example 10 cm, 30 cm, 50 cm, 70 cm (look at the picture).
2. Hold the end of the string. The string should hang freely and the first nut (ball) should  touch the floor.

3. Release the string and register the drops by using the computer (with the microphone connected and with the Oscilloscope program on). For better sound you can put a cardboard box under the falling nuts.

4. Measure the lengths of time between the drops (first and second drop, second and third drop, third and fourth drop, fourth and fifth drop). 

5. Reprise this experiment a few times for higher accuracy. 
The whys and wherefores
The nuts hit the floor after proportional lengths of time because they move with uniformly accelerated motion. The distances travelled by a body moving with uniformly accelerated motion are proportional to the lengths of time elapsed, i.e. in this case  1:3:5:7.

Calculations

If we know the lengths of time between the drops and the distances between the nuts tied to the string, we can calculate the  acceleration of the nuts (it is the Acceleration Due to Gravity) with uncertainty .
The method of determination of the Acceleration Due to Gravity

1. Put the lengths of time in the table and calculate the average time.

2. Transpose the distance travelled in uniformly accelerated motion formula.

3. Calculate the acceleration of the nuts.

4. Assess the time uncertainty, the distance travelled in uniformly accelerated motion uncertainty and the acceleration of the nuts uncertainty.

5. Describe the results.

Table of results
	SINGULAR
	t [s]
	t² 
	t average [s]
	(t - t average)²

	1
	0,141
	0,019881
	0,141
	0,000000123983336639536

	2
	0,135
	0,018225
	
	0,000031898631223963600

	3
	0,139
	0,019321
	
	0,000002715532632414210

	4
	0,136
	0,018496
	
	0,000021602856576076200

	5
	0,14
	0,019600
	
	0,000000419757984526881

	6
	0,141
	0,019881
	
	0,000000123983336639536

	7
	0,136
	0,018496
	
	0,000021602856576076200

	8
	0,138
	0,019044
	
	0,000007011307280301540

	9
	0,135
	0,018225
	
	0,000031898631223963600

	10
	0,149
	0,022201
	
	0,000069757786153540600

	11
	0,14
	0,019600
	
	0,000000419757984526881

	12
	0,134
	0,017956
	
	0,000044194405871850900

	13
	0,15
	0,022500
	
	0,000087462011505653300

	14
	0,145
	0,021025
	
	0,000018940884745090000

	15
	0,138
	0,019044
	
	0,000007011307280301540

	16
	0,136
	0,018496
	
	0,000021602856576076200

	17
	0,145
	0,021025
	
	0,000018940884745090000

	18
	0,137
	0,018769
	
	0,000013307081928188900

	19
	0,134
	0,017956
	
	0,000044194405871850900

	20
	0,142
	0,020164
	
	0,000001828208688752160

	21
	0,14
	0,019600
	
	0,000000419757984526881

	22
	0,135
	0,018225
	
	0,000031898631223963600

	23
	0,135
	0,018225
	
	0,000031898631223963600

	24
	0,132
	0,017424
	
	0,000074785955167625600

	25
	0,14
	0,019600
	
	0,000000419757984526881

	26
	0,123
	0,015129
	
	0,000311447926998612000

	27
	0,138
	0,019044
	
	0,000007011307280301540

	28
	0,13
	0,016900
	
	0,000113377504463400000

	29
	0,139
	0,019321
	
	0,000002715532632414210

	30
	0,142
	0,020164
	
	0,000001828208688752160

	31
	0,135
	0,018225
	
	0,000031898631223963600

	32
	0,144
	0,020736
	
	0,000011236659392977400

	33
	0,118
	0,013924
	
	0,000512926800238049000

	34
	0,212
	0,044944
	
	0,005091123983336640000

	35
	0,148
	0,021904
	
	0,000054053560801428000

	36
	0,148
	0,021904
	
	0,000054053560801428000

	37
	0,193
	0,037249
	
	0,002740743701646500000

	38
	0,11
	0,012100
	
	0,000939292997421148000

	39
	0,134
	0,017956
	
	0,000044194405871850900

	40
	0,183
	0,033489
	
	0,001793701448125370000

	41
	0,139
	0,019321
	
	0,000002715532632414210

	42
	0,131
	0,017161
	
	0,000093081729815513000

	43
	0,157
	0,024649
	
	0,000267391588970442000

	44
	0,138
	0,019044
	
	0,000007011307280301540

	45
	0,137
	0,018769
	
	0,000013307081928188900

	46
	0,142
	0,020164
	
	0,000001828208688752160

	47
	0,143
	0,020449
	
	0,000005532434040864780

	48
	0,134
	0,017956
	
	0,000044194405871850900

	49
	0,141
	0,019881
	
	0,000000123983336639536


We used these formulas to calculate the time uncertainty and the acceleration of the nuts uncertainty: 
[image: image1.png]ae j(tr foverage) + (t2 ~ taverage)* =+ (b~ taverage)’
n(n—1)




[image: image2.png]



	t [s]
	s [m]
	s [m]
	g [[image: image4.png]


]
	g [[image: image6.png]


]

	0,002
	0,1
	0,001
	9,99
	0,43


g = ( 9,99 ± 0,43 ) m/s²
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