MEASUREMENTS AND ACCELERATION DUE TO GRAVITY
 Objective:
1. To express the fall time as best estimate & uncertainty for a free fall body.  

2. To measure the acceleration due to gravity near the earth surface.

Principles:

An object's velocity is the rate of change of its location within a reference point, which is a function of time. Velocity is the equivalent of determining the speed and direction of motion of an object.
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 The unit for velocity is meters per second: m/s
If the velocity changes over time then we say the object accelerates. The time rate of velocity change is defined as the acceleration 'a',

a=
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 The unit for acceleration is meter per second square m/s2.

An object is said to be in ‘free fall' under the influence of the force of gravity. When an object falls, its speed increases, thus the object is said to be in acceleration. It is called as acceleration due to gravity and it is represented by g.

We will do some statistical analysis in this experiment, then we will apply the analysis to measure g.If we set a sphere above ground h at a given height, and release the sphere from rest, with acceleration g, the sphere as mentioned above will accelerate towards ground. If the height is set then the time of fall for different trials should be the same.

Then,

 t average =
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, N is the no: of trails

The uncertainty in time is denoted by 
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and the experimental measure of time is given 
Best estimate ± uncertainity
Procedure:

1: Measuring time of fall, tfall

i. Open the simulator

ii. Initially place the ball at 1meter and then drop the ball. Then calculate the start time and fall time from the graph.
iii. Repeat the steps for seven trails and tabulate the values.

iv. Then calculate the fall time, average time, uncertainity, and the experimental measured value of time. Observe the result.

     2: Measuring g, the acceleration due to gravity of the Earth

i. Open the simulator

ii. Initially place the ball at -20meter, then drop the ball and note the readings for fall time.

iii. Calculate the change in position d= final position – initial position

iv. Repeat the steps for – 30 m, - 40 m, - 50 m, - 60 m, and -70 m.

v. Then find g and g average and plot the graph and calculate percentage error.

Observations:

1: Measuring time of fall, tfall

	Trail
	t start (s)
	t final (s)
	t fall(s)

	1
	0.9
	1.4
	0.5

	2
	1.9
	2.5
	0.6

	3
	0.7
	1.4
	0.7

	4
	1.7
	2.4
	0.7

	5
	1.8
	2.6
	0.8

	6
	0.5
	1.4
	0.9

	7
	1.4
	2.4
	1


taverage = 
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=0.7428 s
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t = 0.1s
tmeasured  = taverage ± 
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            = 0.7428 ± 0.1 s

  2: Measuring g, the acceleration due to gravity of the Earth

	y intial (m)
	d = yfinal -yinitial(m)
	t = t fall (s) 
	t^2(s^2)
	g calculated (m/s^2)

	-20
	40
	0.26
	0.068
	1176.470

	-30
	50
	0.314
	0.099
	318.471

	-40
	60
	0.347
	0.121
	345.821

	-50
	70
	0.366
	0.134
	382.513

	-60
	80
	0.392
	0.154
	408.163

	-70
	90
	0.417
	0.174
	431.654


gaverage=  1053.1 m/s2
% error= 7.4 %
Graph:

d Vs t2
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 X axis = t2

Y axis = d

Conclusion:

From this experiment, we have concluded that every measurement in the lab is not very accurate. To get the best measurement value, the experiment needs to be repeated. The more it gets repeated, the better the estimated value gets.
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