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In this experiment we investigated how the angle between two springs varies as the load they are supporting is increased. To do this we clamped a 1m rule to the desk and attached 2 springs to the rule. The springs were at an equal spacing apart from the respective ends of the rule. A 52 cm string was then attached to the springs so that a mass hanger can be suspended on the string. The mass hanger weighing 50g is suspended on a string that light inextensible. As a result of this the string is not adding to the tension of the springs as there is no elastic energy in the string. The experiment is set up this way in order to investigate the three forces of equilibrium. With the apparatus set up and mass hanger suspended the experiment is in equilibrium. We know this because it corresponds with Newton’s Law of Inertia, also known as Newton’s First Law. This states that an object will remain at rest or in uniform motion in a straight line unless acted upon by an external force. 
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As briefly mentioned in the introduction these are the following Apparatus we used to complete this task: 
· 1 - 1M Rule
· 2 - G Clamps 
· 2 - springs
· 1 - 52cm light inextensible string
· 1 - Mass hanger 50G in weight 
· 1 - Spirit Level to ensure the rule is level 
· 1 - Pencil to mark the string 

The two G clamps were clamped to the desk, the 1m rule was then attached to the clamps between the two clamps at each end of the rule. We then use the spirit level to check that the rule is level. The next step requires the two springs to be attached 20cm in on each end of the rule. The next step is to mark the string at the halfway point so that we know where to place the mass hanger. The 52cm string was then tied to each spring so that a mass hanger can be suspended on it. 
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With the apparatus now set up we first have to take precautions to ensure there are a minimal amount of uncertainties in our results. The 1m rule has a precision of + or – 1mm. This is important in order to collect our results of the experiment to the smallest degree of accuracy. There is no elastic energy in the string which ensures that the string doesn’t add to the tension of the two springs of which it is tied too. We use the spirit level to be sure our rule is level in order to verify the accuracy of our results. The mass hanger has a weight of 50g. We are recording our results at 100g masses. We started by measuring the length of the springs without the mass hanger in place. Now that we know that the results will be as precise and accurate as possible we can begin the experiment. We did this by adding more mass (M) to the mass hanger. The first readings were to be taken with 100g of mass in place on the hanger. Ensuring the mass hanger was in place on the mark in the middle of the spring. We made two measurements. Length 1 (L1) and Length 2 (L2). Length 1 being the spring on the left of the experiment and length 2 being the spring on the right. We included the end loops of each spring into our measurement of the length to enable us to collect the data with the best degree of accuracy. As well as L1 and L2 we also took two measurements of angle θ in degrees. We recorded this data into Table 1 which is shown below on Page…….
Now that we have our results for 100g of Mass, we now add another 100g onto the mass hanger and repeat the process of recording L1, L2 and Angle of θ. We repeat this step until we have readings at 100g intervals up to a weight of 600g in mass. We then took the weight off the mass hanger and placed the mass hanger in its original position on the string. The weight of this mass hanger is 50g. To be sure of the certainty and accuracy of our results we then repeated the experiment. 
With these results now in a table which is on page… we then calculated  and recorded the results in the table. 
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	Reading 1
	Reading 2
	Derived data 



	Mass (g)
	Length 1 (mm)
	Length 2(mm)
	Angle (θ) (°)
	Length 1 (mm)
	Length 2(mm)
	Angle (θ) (°)
	Lm 
(m)
	Θm
(°)
	

	50
	50mm
	50mm
	132°
	50mm
	50mm
	0°
	50mm
	132°
	122.92

	100g
	76mm
	76mm
	124° 
	78mm
	77mm
	123°
	77mm
	121°
	213.00

	200g
	110mm
	110mm
	103°
	105mm
	105mm
	102°
	107mm
	105°
	321.27

	300g
	125mm
	125mm
	97°
	130mm
	130mm
	97°
	127mm
	97°
	452.74

	400g
	150mm
	150mm
	91°
	150mm
	150mm
	91°
	150mm
	91°
	570.68

	500g
	175mm
	175mm
	85°
	175mm
	174mm
	86°
	175mm
	84°
	678.17

	600g
	195mm
	195mm
	80°
	195mm
	195mm
	80°
	195mm
	78°
	783.24
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Graph 1 


Graph 2 
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Conclusion

[bookmark: _GoBack]This experiment was carried out in order to investigate the three forces of equilibrium. Using Newton’s first law I observed that in our experiment that an object will remain at rest unless acted upon by an external force. The object in this experiment was the springs attached to the 1m rule. Without the external force of the mass hanger the springs stayed at rest. After noting this I then went on to investigate the three forces of equilibrium that were present in this experiment. After recording my results displayed in the table and graph above, I can see that with a fair degree of certainty that the results of my graph suggest that the line of best fit is not of direct proportion. I believe that this is down to a systematic error on my part when measuring the angle of θ. This is a result of poor measurement technique. The line of best fit is a straight line, but after being extrapolated to the L axis it only correlates with the Data on the graph once despite my results being consistently within a range of + or – 3mm when measuring the mean length. Using the first graph, the change in y-coordinate crosses the y-axis when y=25. So the equation of the straight line in graph 1 is y=1.5x16+25. After analysing my results I have come to the conclusion that every time the mass hanger is placed the springs extend to the same distance with an average uncertainty of +or- 1mm. The experiment supports Newtons first law as the mass hanger remains at rest unless whilst forces up = forces down. 





mean of average length 

Y-Values	0	122.92	213	321.27	452.74	570.67999999999995	678.17	783.24	0	50	77	107	127	150	175	195	M/cos(θ_m/2) 


Mean Length of Spring (mm)



mean of average length Extrapolated to L axis   

Y-Values	0	122.92	213	321.27	452.74	570.67999999999995	678.17	783.24	0	50	77	107	127	150	175	195	M/cos(θ_m/2) 


Mean Length of Spring (mm)
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