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[bookmark: _Toc55425337]EXERCISE 1
[bookmark: _Toc55425338]INSTRUCTION
To determine local acceleration due to gravity using lab techniques.
	An object falls starting from the rest a distance H in a time t
[bookmark: _Toc55425339]EQUIPMENT USED
In this practical physics exercise, a ball (sphere) has been used as well as an electronic device to obtain data in the form of seconds.
[bookmark: _Toc55425340]FORMULAE
In order to obtain a practical value for G in an easy way avoiding complex mathematics and complex analysis, solid state physics could teach us to quantize the value, in this exercise the next steps are followed:

H= height (meters)
G= Gravity (m/s^2)
T= time (seconds)
The assumptions made in this practice are as follow:
· Free fall
· No air frictions in the calculations
· No vacuum space
· Air as a fluid
[bookmark: _Toc55425341]SUMMARY
Each time the ball hit the ground I stop the electronic device and write the value, that value will help me later to obtain G.
[bookmark: _Toc55425342]DATA AND TRIALS
Having into account that there will be errors due to human factors and electronics that cannot be controlled yet excepts for the electronics that should have a certificate from a metrologist.
[image: ]
Figure 1 Practical Results
There is a problem with the 1st attempt due to the outliers (values that differ significantly from each other). Hence, this means that the practical value of G will have a much larger deviation, thus, the value will not be as “correct” values obtained through more complex ways.
[bookmark: _Toc55425343]CALCULATIONS
In this part, the data obtained in the trials is going to be used to calculate the value, as there are 10 trials with different values, the way that I am going to use is to obtain G for that specific value and then use the average.
Using the the formulae mention in section 1.1, the value obtained is:
[image: ]
Figure 2 Values obatined for the trial
The value obtained differs from the original value which is:

In fact, I am going to calculate the difference between the practical value from free fall and the one obtained through more complex and accurate physics:

Being rigorous we can disregard some t values like t=0,51s to get closer to the real G because the error is greater than 5%.
The reason of this error could be considered by human factors as mentioned, timer electronics, not having into account air friction that could be considered a fluid, etc…


[bookmark: _Toc55425344]EXERCISE 2
[bookmark: _Toc55425345]INSTRUCTION
To determine local acceleration due to gravity using lab techniques.
	A solid cylinder rolls a distance d down an inclined plane in a time t
[bookmark: _Toc55425346]EQUIPMENT USED
In this practical physics exercise, a cylinder has been used as well as an electronic device to obtain data in the form of seconds.
[bookmark: _Toc55425347]FORMULAE
This is a different method to obtain the value of gravity G
· 
· 
· 
· 
· 
· 
· 
· 
· 
E= Cinematic energy
I= Inertia
M= Mass
R= Radius
H= Height
D= distance
[bookmark: _Toc55425348]SUMMARY
Each time the cylinder gets to the final point I stop the electronic device and write the value, that value will help me later to obtain G.
[bookmark: _Toc55425349]DATA AND TRIALS
The data obtained in the different trials is as follows:
[image: ]
Figure 3 Time obtained in the different trials
There is the same problem as in exercise 1, there is a value that could be considered an outliers (1.3s) because it differs significantly from the others, this means that the value of G will have a much larger deviation so, the value will have an error that´s measured in percentage.



[bookmark: _Toc55425350]CALCULATIONS
The gathered data obtained in the trials is going to be used to calculate G, I am going to proceed as in exercise 1. Using the the formulae mention in section 2.1, the value obtained is:
[image: ]
Figure 4 Practical Results
The sin could be calculated like:


The error is as follows:

Again, we can disregard some t values like t=1.3s to get closer to the real G because the error is greater than 5%.


[bookmark: _Toc55425351]EXERCISE 3
[bookmark: _Toc55425352]INSTRUCTION
To determine local acceleration due to gravity using lab techniques.
	A simple pendulum of length L has a period of oscillation T.
	Period of oscillation: the amount of time it takes for the object to return to the same position and velocity: 
· e.g. the time it takes to go from A to E
[bookmark: _Toc55425353]EQUIPMENT USED
In this practical physics exercise, a pendulum has been used as well as an electronic device to obtain data in the form of seconds
[bookmark: _Toc55425354]FORMULAE
The value of G can be obtained using the next formulae, as in the above exercise, G is going to be calculated with practical data

T= period
L= length
G= gravity
[bookmark: _Toc55425355]SUMMARY
Each time the pendulum completes a period I stop the electronic device and write the value, that value will help me later to obtain G.
[bookmark: _Toc55425356]DATA AND TRIALS
[image: ]
Figure 4 Experimental values
[bookmark: _Toc55425357]CALCULATIONS
Data obtained in the trials is going to be used to calculate G, I am going to proceed as in exercise 1. Using the the formulae mention in section 3.1, the value obtained is:

[image: ]
Figure 5 Results obtained from the experimental data

The error is as follows:

The error is close to 5% so depending on the rigorousness it can be used, if we use mathematics and physics rigorousness, this value would be disregarded, if we use Engineering rigorousness, that may work in some cases.
[bookmark: _Toc55425358]CONCLUSION
For me, among all the experiments to obtain the value of gravity G, the last one is the one that is closer to the correct value of gravity due to the lack of errors in this experiment, the others experiment have less accurate data for the things that were mentioned in exercise 1 (human and electronics errors).

image4.emf
Trial Time (s) Gravity (m/s^2) Final G value

1 1,44 10,178 10,70258342

2 1,4 10,768

3 1,3 12,488

4 1,42 10,467

5 1,39 10,924

6 1,42 10,467

7 1,44 10,178

8 1,43 10,321

9 1,4 10,768

10 1,42 10,467

d(m) 0,681

sinq'

0,0968

1st Attempt
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Trial Time (s)

1 18,97

2 19,05

3 19,1

4 19,07

5 19,05

6 19,09

7 19,03

8 19,1

9 19,05

10 19,07

l(m) 0,954

1st Attempt
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Trial Time (s) Period T(s) Gravity (m/s^2) Final G value

1 18,97 1,897 10,455 10,3590015

2 19,05 1,905 10,368

3 19,1 1,91 10,313

4 19,07 1,907 10,346

5 19,05 1,905 10,368

6 19,09 1,909 10,324

7 19,03 1,903 10,389

8 19,1 1,91 10,313

9 19,05 1,905 10,368

10 19,07 1,907 10,346

l(m) 0,954

1st Attempt
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Trial Time (s)

1 0,49

2 0,51

3 0,46

4 0,47

5 0,49

6 0,5

7 0,47

8 0,46

9 0,47

10 0,51

H (m) 1

1st Attempt
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Trial Time (s) Gravity (m/s^2) Final G value

1 0,49 8,330 8,61036289

2 0,51 7,689

3 0,46 9,452

4 0,47 9,054

5 0,49 8,330

6 0,5 8,000

7 0,47 9,054

8 0,46 9,452

9 0,47 9,054

10 0,51 7,689

H (m) 1

1st Attempt
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Trial Time (s)

1 1,44

2 1,4

3 1,3

4 1,42

5 1,39

6 1,42

7 1,44

8 1,43

9 1,4

10 1,42

1st Attempt
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