Static Electricity Lab
Purpose
I will try to prove that the electrical force (static electricity) is proportional to 1 / radius squared between the ball and the rod.

Hypothesis

If the charges on the ball and on the rod are constant, then the static electrical force is proportional to the distance between them.

Fe = k(q1 q2) / r2
The k, is constant, and due to our hypothesis that the charges are constant, q1 and q2 are constant

Fe = 1 / r2
This is also in the form of y = mx + b

Planning
I will attach a small ball to a wring stand via a fishing line. Perpendicular to the ball will be placed a rubber rod, which will be charged by rubbing it with rabbit hide. I will then touch the ball with the charged rod, so the charges of the ball and the rod are equal. I will then measure how far away the ball moves from the rod, when the rod comes closer to the ball. I will choose three different distances between the rod and the ball, because with only one distance, it is impossible to determine the slope of the line on my graph, and with only two trials, I will get a line going through two points, which is not valid, because I do not get an accurate slope of the line, as the definition of a line segment is a line, which goes through two points. I will then measure how far the ball traveled away from the rod at each distance. Because the relationship I am trying to present is proportional, the slope of my generated graph will not be able to be compared with another, “literal” one. Consequently, a total error percentage will not be provided. Therefore, this experiment is purely qualitative. 










Material List:
· Ball
· Rod
· Ring – Stand
· Meter stick 
· Rabbit Hide
· String
Data Collection
Radius between rod and ball
r1 = 0.070 m ± 0.0005 m
r2 = 0.050 m ± 0.0005 m
r3 = 0.035 m ± 0.0005 m
r4 = 0.025 m ± 0.0005 m
Distance traveled by the ball as the rod was pushed closer
d1 = 0 m
d2 = 0.005 m ± 0.0005 m
d3 = 0.015 m ± 0.0005 m
d4 = 0.020 m ± 0.0005 m

Mass of ball = 0.02 kg ± 0.005 kg

Length of string = 0.281 m ± 0.0005 m

Height of the ring-stand = 0.420 m ± 0.0005 m

Height of ball from the top of ring-stand = 0.290 m ± 0.0005 m

Data Analysis
Radius 1
1 / r2 = 1 / (0.050m ± 1% )2 = 400 m ± 1%
Determining angle 

Tan θ = y / x

Tan θ = 0.005 m / 0.420 m

θ = 0.6° 
Determining 3rd angle in triangle

180° - 90° - 0.6° = 89.4° 
Finding true distance traveled by ball

0.005 ± 10%  / 0.420 ± 0.1%  = x / 0.290 ± 0.2% 
x = 0.003 m  ± 10.3% 

Determining the Fe
a / Sin a = b / Sin b

a / Sin 0.6° = 0.290 ± 0.2% / Sin 89.4°

a = 0.003 N ± 0.2%
Radius 2

1 / r2 = 1 / (0.035m ± 1% )2 = 816.3m ± 1%
Determining angle 

Tan θ = y / x

Tan θ = 0.015 m / 0.420 m

θ = 2° 
Determining 3rd angle in triangle

180° - 90° - 2° = 88° 
Finding true distance traveled by ball

0.015 ± 3% / 0.420 ± 0.1% = x / 0.290 ± 0.2%
x = 0.010 m ± 3.3% 

Determining the Fe
a / Sin a = b / Sin b

a / Sin 2° = 0.290 ± 0.2%  / Sin 88°

a = 0.010 N ± 0.2%
Radius 3
1 / r2 = 1 / (0.025m ± 2% )2 = 1600m  ± 2%

Determining angle 

Tan θ = y / x

Tan θ = 0.020 m / 0.420 m

θ = 2.7° 
Determining 3rd angle in triangle

180° - 90° - 2.7° = 87.3° 
Finding true distance traveled by ball

0.020 ± 3% / 0.420 ± 0.1% = x / 0.290 ± 0.2%
x = 0.014 m ± 3.3% 

Determining the Fe
a / Sin a = b / Sin b

a / Sin 2.7° = 0.290 ± 0.2%  / Sin 87.3°

a = 0.014 N ± 0.2%
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Conclusion
The object of this lab was to determine, whether the electric force was proportional to 1 divided by the radius squared. As this is intended to be a qualitative lab, I propose that my findings aren’t quite valid, as the graph suggests. The line of best fit does not go through any points, due to the small error bars, which could only be obtained by the uncertainty of the measuring devices used. It is difficult to compare the slope of my line (9.3 × 10-6) with any other measurement. As a result, I have no total error involved. Yet this does not suggest that the hypothesis is wrong. The reason for the inaccuracy was due to the bad measuring, which is often associated with human error, which is impossible to avoid.

Therefore, several weaknesses were present during the course of this experiment. The measurements of how far the ball was pushed away from the rod, due to magnetic forces, where almost certainly faulty. As a result, these faulty readings inadvertently caused other erroneous calculations, namely the ones which used the Sine rule. Thus, several calculations are faulty, which caused my experiment to fail.

To improve my measurements in the future, I would need to pay much closer attention to the distance traveled by the ball, as to avid similar problems in the future.
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Independent Variable: 1 / distance between the rod and the ball [1 / m]


Dependent Variable: Electrical Force [N]


Control Variables: Same person must be measuring the distances, the ball and rod must have the same charge








