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Introduction

1*"The simple pendulum law originated back in 1602 by Galileo that describes the feguiar; swinging motion
of a pendulum by the action of gravity and acquired momentum.” In this report | will be going through and
explaining the accuracy and precision of an experiment that | took part in using the Simple Harmonics Kit
ES7, whilst also commenting on my accuracy of taking a gradient on a graph and using that against the
textbook value of g which is 9.81m.s-1. We performed this experiment to identify and apply appropriate
physical principles and relationships in the solution of engineering problems, and to also manipulate
equations to produce numerical values in engineering units.




2. Experimental Procedure

Firstly, you have to set up the Simple Harmonics Kit on a level surface which can be a desk or any surface
that has been measured with a spirit level. To make the experiment more accurate make sure the kit is
properly secured and fastened to give you the best outcome you
could gain.

This is the kit you want to be using however instead of the shelf it
will have a string pendulum coming down from the top plate. The
back plate should be fixed to the legs already however if not they
can be easily screwed on in the right place.

2)

After that choose the lighter of two weighted balls and fit it to the kit using string and feeding it through the
bolt which affixes the two parts of your kit. Using a meter ruler set its length a 500mm from the flat top
plate. Then bring it to a point around 100mm to the left or right of where it hung to begin with, release it
and allow it to swing completely 50 times ( a complete swing being from one side to the other).Once you
have completed 50 swings at 500mm redo the last few steps for 450mm, 400mm, 350mm, 300mm, 250mm,
200mm. Then you want to make a table such as this:

Then for each line of results divide the time taken by 50 to find your value for the actual period(T).Once you have
done this for each line of results you can use the actual period(T) to find (T/2]T)2¢Once this is completed you can
start to calculate VL and using the standard value g=9.81 calculate the theoretical period for the lengths you have
used. You should now have a completed table for the lightest pendulum.

Repeat all of these steps for the heaviest pendulum.




3.Results
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The first excel sheet titled “Lighter Pendulum” shows my results for the experiment using the lighter
pendulum. Comparing this to my second excel sheet titled “Heavier Pendulum” you can see that most of the
values are very similar if not the same. The heavier pendulum gives a more accurate reading as it is more
likely to be effected by gravity and the acquired momentum. The fact that both of the experiments were
nearly exactly the same is shown by the lower excel graph and this also shows that the mass-of the
pendulum doesn’t have any effect on the results for a simple pendulum. | found the gradient of my graph
which puts the theoretical and actual period against the square root of the length and the gradient value is
0.1. I've found this by taking two points off of my chart, Y co-ordinate 0.05;0.5 and X co-ordinate 0.02;0.2,
the difference between these is 0.03 and 0.3 so if we divide 0.03 by 0.3 it gives you 0.1 which is no where
near to the given textbook value of 9.81,




4.Analysis

The heavier pendulum gives a more accurate reading as it's more likely to complete the 50 swings in a
smoother fashion than the lighter pendulum. The lighter of the two would’'ve been effected by such things as
the door opening and closing as other people leave which would create a draught that would knock it off
course and take more time to complete a full swing. With the time for 50 swings to be completed the
difference in that could’ve been smaller if we had used a handheld stopwatch instead of one on an Iphone
and google which aren’t known for the specifity . However we did use both at the same time to see if there
was a big difference in the two which there was not. Also the use of two stopwatches operated by two
different people also meant their reaction times were different which could throw the results off heavily. To
fix this problem | would have one person with one handheld stopwatch from a company such as Casio, this
would mean it was one persons reaction time used on a reputable source of scientific stopwatches. Again for
the actual period and the theoretical period the calculations could’ve been done with a scientific calculator
for more accurate results. On the first excel graph it shows that there as the length gets smaller so does the
axis labelled (T/2TT)2 so this is an inversely proportional graph. Due to the second graph being very similar
this shows how the mass of the ball has no effect on the results for a simple pendulum.

To stop such things as a draught or letting go of the weight on an angle so the swings aren’t the exact same
each time you could have the kit in a chamber which wouldn’t be effected by outside actions. To stop letting
go of the ball on an angle you could take a measurement out from the back plate so that it's always at a
distance of, for example, 25mm. Or you could automate the experiment so that it’s a robotic arm letting go
each time, this would get rid of the human error side of the experiment. You would also be able to have the
length of the string more accurate by automating something to pull the string through more to reach each
value of length needed on the experiment. Also the bolt that you feed the string through could have been
loose and given a wider swing which meant it took longer to complete 1 full swing. So to stop or lower the
chance of thee bolt coming loose you could use something like loctite to glue the bolt to the top plate.
Although over time this would also come loose so the best option would to have the string built into the
plates so that there was no possibility of inaccuracy.

My value for g being 0.1 tells me that the accuracy and the precision of my experiment was way out and I'd
put this down to the human error of people maybe adding a little bit of acceleration to the ball as they drop
it which wouldn’t be the case if this experiment was automated. Another factor against my experiment was
that 5/6 different people participated in it. If it was a smaller group that took part and worked towards the
same outcome then there would’ve been a more precise result that would've maybe been closer to the
textbook value of g or 9.81m.s-1¢

Also due to these errors on the chart of period T (Seconds) against VL in accuracy and precision my results do
not pass through 0,0 however they will go over this origin point.




5. Conclusion

In conclusion | think with a smaller group with better equipment taking the experiment would provide more
accuracy for your results in your simple harmonic motion experiment. For more precision within your experiment |
would say automation would provide it as well as more accuracy. It would mean that the timing, the angle of release
and other external factors wouldn’t matter or effect the experiment as much. Finally placing the Simple Harmonic
Motion Kit inside of a chamber would lower the external factors even more.




6.Evaluation

My evaluation of this Simple Pendulum experiment is that | think | could’ve done this experiment with more
accuracy given better equipment because of this, it has effected my tables of results and also meant that the results
in my excel graphs hasn’t passed through 0,0. As a whole | think this experiment gave me a good starting point to
understand the theory behind pendulum law however my execution of the experiment caused myself more work
than what was necessary.
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