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[bookmark: _Toc23074]Aim 

The overall aim of this experiment was to establish how the angle between two springs varies as the load attached to it is increased. 


[bookmark: _Toc23075]Objectives

Firstly, in this report, there will be some background information that simply explains some of the science behind the experiment, as well as information that is required to understand the results given. 

This report will also show step by step, how to perform the experiment, as well as showing the results in two formats, gathered by the experiment. 
[bookmark: _Toc6475][bookmark: _Toc8020][bookmark: _Toc23076]Literature Review/Background/Research
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The state of equilibrium is said to occur when all forces that act upon an object are balanced, which occurs when opposite forces equal each other, suspending motion. For example, both cubes below are in equilibrium as the upward force is equal to the downward force, and the leftward force is equal to the rightward force. However, for equilibrium to occur, all the forces do not have to be the same, merely the opposite forces. When forces are balanced, then the overall force is zero and the acceleration of all objects in equilibrium is 0m/s. (Physics Classroom)

[bookmark: p2][image: http://www.physicsclassroom.com/Class/vectors/u3l3c1.gif]Figure 2.1: a diagram showing two cubes in a state of equilibrium
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· Retort Stand
· Boss Clamp
· 1m Wooden Rule
· Two Springs (attached 0.6 m apart)
· 0.3m rule
· Protractor
· Spirit Level
· 0.05kg mass hanger
· 11x0.05kg slotted masses
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1. Before beginning, make sure that a table is drawn up so the results can be recorded.
2. Firstly, ensure with a spirit level that the pre-set-up rig is level and that the rig is secure
3. Begin, by measuring both springs with zero weight on the string and record the results in the table
4. Add the weighted hook to the string and measure the length of the springs as well as measuring the angle
5. Proceed to add weights in 0.05kg increments, measuring the spring and angle each time until you reach 600g
6. Repeat steps 2 -5, to minimize any mistakes when reading the measurement
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These steps should be followed throughout the experiment to reduce the chance of uncertainties:
· Make sure that the rig is level using a spirit level
· Make sure the weighted hanger is placed in the center of the string
· When measuring, adjust eye level to the height of the thing being measuring 
· When measuring, squint one eye so to focus more on the object being measured
· Record and calculate results to the precision of the measuring equipment. 
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Table 4.1: table showing the results of the experiment stated above
	
	Reading 1 
	Reading 2
	

	Mass / G
	Spring 1 / mm
	Spring 2 / mm
	Angle / ⦵
	Spring 1 / mm
	Spring 2 / mm
	Angle / ⦵
	Average Length / mm
	Average Angle / ⦵
	M/cos (⦵m/2)

	0
	50
	52
	180
	50
	53
	180
	51.25
	180
	0

	50
	59
	68
	155
	61
	68
	142
	64
	149
	187

	100
	76
	81
	142
	74
	81
	132
	78
	137
	272.8

	150
	83
	94
	123
	85
	96
	125
	89.5
	124
	319.5

	200
	96
	109
	118
	96
	111
	116
	103
	113
	362.4

	250
	107
	124
	106
	105
	122
	107
	114.4
	107
	420.3

	300
	123
	136
	102
	119
	134
	104
	128
	103
	481.9

	350
	134
	142
	98
	134
	146
	96
	139
	97
	528.2

	400
	141
	154
	92
	140
	153
	93
	147
	93
	581

	450
	157
	164
	87
	157
	162
	89
	160
	88
	625.6

	500
	166
	175
	86
	166
	176
	84
	170.75
	85
	678.2

	550
	178
	187
	84
	177
	190
	84
	183
	84
	728.8

	600
	189
	193
	80
	187
	195
	78
	191
	79
	732.5
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Graph 4.2: graph showing a correlation between the average length of the springs and m/cos(⦵m/2)
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As seen in the above table, there is a steady increase in the length of the spring (mm) and a steady decrease in the angle (⦵), which is what was hypothesized in this experiment. The average length of the spring with zero weight was 51mm with an average angle of 180, whereas with the full weight of 600g, the average length is 191mm and the average angle is 79. These results perfectly show the increase and decrease which was predicted

[bookmark: _Toc23088]The Graph
In the graph, it shows the positive correlation between the average length of the spring and  . This means that both results are directly proportional. As the average length increased, so did the value for the above equation in a steady fashion, meaning there is not much deviation from the line of best fit. However, looking at the graph, it seems that as the average length of the spring increased, the more closely the values of the equation fell to the line of best fit, whereas at the beginning, when the average length was less, the points fell further away from the line of best fit.

[bookmark: _Toc23089]Uncertainty
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A precise measurement is one that has the maximum possible significant figures so therefore it is exact as possible. With regards to the equipment used in the experiment, the precision is ±1mm and therefore the results of the length can only be as precise as that. However, 1mm very small and therefore, the result would be precise.

[bookmark: _Toc23091]Reliability
The experiment was repeated twice to increase the reliability of the results they produced. If the difference in the two experiments is two vast, then the results will not be deemed responsible. However, the difference between spring 1, spring 2 and the angle results in reading 1 and reading 2 is small. For example, in reading 1, the length of spring 1 with 250g was 107mm and in reading 2, the length of spring 1 with 250g is 105mm. Therefore, the results would be considered reliable.
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When trying to reduce uncertainties, it helps to have as few independent variables so the conditions are easier to control. An independent variable is the variable that changes throughout the experiment, and these changes influence the dependent variable. The dependent variable is the thing that is being measured, in this case, the length and the angle. Finally, to decrease the chance of uncertainties, there should be some things which are kept the same, such as the springs used and the rig used, which are called the control variables.
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To conclude this report, it was found that when a weight, increasing in increments of 50g, was added to 2 connected springs, the length of the springs increased, whilst the angle between the springs decreased.  

The forces acting against the springs, sideways and upwards, was equal to the force going down from the mass, meaning the forces were in equilibrium. 
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These two objects are at equilibrium since the forces
are balanced. However, the forces are not equal
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