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Section 1.

Rationale
The purpose of this experiment is to see how the addition of weight to a string effects the length of a spring and the angle the string rests at. 
Apparatus
Retort stand
Boss clamp 
1 metre wooden ruler
Two springs, attached 0.6 metre apart
0.3 metre ruler
Protractor
Spirit level 
0.05 kilogram mass hanger 
11x 0.05 kilogram slotted masses
A piece of string measuring at 0.6 metre
Scientific calculator













Section 2.


Apparatus set up
Firstly you want to set up a table of results so that you can record the data you find in this experiment. This will include 2 readings for accuracy, the length of both strings and the angle that your string rests at. At the end of your table you’ll need a section for derived data which will include the mean length, the mean angle and the sum of the equation. Once with the apparatus you want to find a level surface which should be at your desk. You want the boss clamp at the top holding the 1 metre ruler on a horizontal. Use the spirit level to make sure the ruler is held accurately at a horizontal, if it isn’t your results will be affected by this. Next you’ll want to tape the springs to the 1 metre ruler. Do this at 0.2m and 0.8m on the ruler, using the other end of the spring fix your 0.6m string to each spring. Don’t tie it to the spring too tight as this will lead to inaccurate results in your experiment. 
Now everything is setup you can start with the practical. You want to start by measuring each spring with a mass of zero added to the string. Write down the results in your table as you keep going. Hook the mass hanger to the string ensuring it’s directly in the middle otherwise you’ll end up with anomalous results. The mass hanger has a mass of 0.05kg so don’t forget to include this when adding the weights on to it. In total you’ll want to start with a mass of 0.1kg on the string at this time. Now you’ll want to measure the total length of both your springs including both end loops and write your results into the table. Use the protractor to measure the angle between the string and record the answer. Once you’ve done this keep adding a 0.1kg mass afterwards so it’ll step up to 0.2kg, 0.3kg so on and so forth but remember to record your data after each step. Keep repeating these steps until a mass of 0.6kg is added to the apparatus. To check the reliability and the accuracy, remove all the weights and the mass hanger from the apparatus and repeat the process a second time making sure to record all the measurements using the same method. To reduce the likeliness of uncertainty in your experiment you can:
· Make sure your apparatus is set flat and level
· Hang the mass on the centre line of the apparatus
· Record your data using SI Units where possible
· Only record and calculate results to the precision of your equipment 
· Wait for the spring to come to a rest before taking a reading
· Take all the readings at eye level and directly in front of the equipment
· Rest your elbows on the desk to support the measuring equipment
Section 3.
Results
[image: ]
Here you can see how I’ve laid out my table of results. Showing each mass, length of the spring and the angle of the string. I’ve then found my average for that test and repeated it for purposes of accuracy. After this I’ve found the average of each angle of each mass. 
Once you’ve completed this table of results in your own experiment you want to put this data into a table and add a line of best fit. Make sure you use the right sets of data for the chart or it won’t give the results you need.
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As you can see on my first point it was further from the best fit line as the result was 5.5 whereas the rest are either .25 or .75 which give readings which are close to my line. This may not be the case for other experiments as there may be other variables you come across that hadn’t affected myself.
Some errors or variables you could come across include where your apparatus rests isn’t on a level surface therefore your results would be incorrect leading to anomalous results on your table. Another would be to not allow the springs to stop oscillating before you measure them as this could lead a length to be a centimetre higher or lower. Also if the surface isn’t level it will affect the angle at which the string rests. An error I came across myself was not using a scientific calculator for my calculations which meant the results I was getting were way out of proportion to what they should be compared to the units I was using in my calculations. 
Section 4.
Table of uncertainties
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As you can see from this table for each mass there is an uncertainty on the accuracy. The ± symbolises there is a 0.25g uncertainty either positively or negatively. To work out uncertainties you must find the highest of the 4 readings for the length of the spring, then minus the lowest from the highest and divide this by 2. This gives you your answer which you shorten to a digit with 2 significant numbers after the decimal. 
[image: ]






For percentage uncertainties you must take your first uncertainty value then divide that by the mean length. Once you have done this you can multiply your value by 100. This will then give you a percentage of the value your reading may be off by whether it be ±%.


Conclusion
[bookmark: _GoBack]In conclusion to this experiment I’ve learnt for the addition of mass to a hanger it will increase the angle of what you attach the hanger to. I’ve also come to learn the methodology behind uncertainties and report writing in general. My graphs show a distinct line of best fit which refers to our prep slideshow on Moodle. As a get a smooth gradient of results this shows through my chart having a gradually increasing straight line. At some points my values on the chart do go off the line of best fit and I think this is due to an error of my own whether it being not waiting for the spring to stop oscillating or whether I hadn’t red my measuring equipment correctly. Saying this makes me realise that in another experiment I could do better and get more accurate results.
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Here you can see how I've laid out my table of results. Showing each mass, length of
the spring and the angle of the string. I've then found my average for that test and
repeated it for purposes of accuracy. After this I've found the average of each angle
of each mass.

Once you've completed this table of results in your own experiment you want to put
this data into a table and add a line of best fit. Make sure you use the right sets of
data for the chart or it won't give the results you need.
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As you can see on my first point it was further from the best it line as the result was
5.5 whereas the rest are either .25 or .75 which give readings which are close to my
line. This may not be the case for other experiments as there may be other variables
you come across that hadn't affected myself.

Some errors or variables you could come across include where your apparatus rests
isn't on a level surface therefore your results would be incorrect leading to
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