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[bookmark: _Toc536467698]Rationale 
The purpose of this experiment is to investigate how the angle between two pieces of string can vary when increasing the mass that the string is supporting. Another purpose is to show how the theory behind resolving forces that has been taught can be applied practically. This will be done by using the relevant equipment and recording the length of the springs used and the angle of the string.

By doing this and looking at results of said experiment we can draw up a conclusion of how these forces are resolved.


[bookmark: _Toc536467699]Apparatus Set Up
To perform this experiment, a 1-meter wooden rule will be held horizontally by a boss clamp attached to a retort stand. On the ruler two springs are attached by tape 0.6m apart from each other, a piece of string is tied to the two springs.

A 50g mass hanger will also be used. This will be placed on the centre of the string to create an angle (if any) and increase the mass for the experiment. Eleven slotted masses, each weighing 50g will be used to increase total mass, these will be placed incrementally onto the hanger to show the angle based on the current total mass up to a total of 600g.

To record the results of this experiment, a protractor will be used to record the angle of the string for each increase of mass. The springs will also be measured using a different ruler to see if there has been any increase of length when mass is added onto the string. 
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A table of results was created in preparation to record all the measurements taken. The measurements will be taken as precise as possible. The mass will be measured in grams which has a precision of ±1g. The length of the springs will be recorded with the ruler using millimetres which has a precision of ±1mm. The angle of the string will be recorded using the protractor and measured in degrees which has a precision of ±1 °. 

Before starting the experiment there are several steps to take to reduce uncertainties that may occur during the experiment. The first step is to make sure that the equipment used is correctly aligned. To make sure the wooden metre rule is straight, a spirit level will be used to make sure that it is balanced. The springs will be checked to see that they are not damaged or stretched so that the length of the springs is not compromised before adding any mass to the string.

When the mass hanger and mass pieces are added to the string, it will be made sure that the string has stopped moving and is settled before any readings are taken for the springs and string, otherwise the measurements will vary greatly on repeat readings.

While measuring the springs, the ruler will measure the total length of the springs i.e. from spring loop to spring loop and the measurement will be taken at eye level to make sure that the correct measurement is written down.

For the angle of the string, it will be made sure that the protractor will align correctly with the string by placing the centre of the protractor at the point where the mass hanger is hanging. The zero line of the protractor will be placed along one of the sides of the string.

Once all uncertainties have been dealt with the experiment can then begin. To begin, the lengths of the springs and angle of the string will be taken before any mass is added to the string. After the measurements for no mass has been recorded the mass hanger will be added and the same measurements will be taken, then a slotted mass will be added, and the process will repeat until all 11 slotted masses have been added to the mass hanger.

[bookmark: _GoBack]After all the measurements have been recorded for each different slotted mass added, the mass hanger will be removed from the string and then a second reading of measurements will be done. This is done to show how reliable the readings are and from both readings an average length and an average angle will be calculated. Using the calculated averages, we can then work out 
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Table 1 Results from Experiment
	Mass
	Reading 1
	Reading 2 
	Derived Data

	(g)
	L1 (mm)
	L2 (mm)
	Angle (°)
	L1 (mm)
	L2 (mm)
	Angle (°)
	Lm
	°m
	M / cos (°m/2)

	0
	50
	49
	180
	52
	49
	180
	50
	180
	 

	50
	64
	60
	135
	65
	60
	135
	62
	135
	130.66

	100
	80
	76
	122
	80
	75
	120
	78
	121
	203.08

	150
	98
	90
	113
	95
	90
	112
	93
	113
	271.77

	200
	109
	104
	106
	112
	102
	106
	107
	106
	332.33

	250
	120
	115
	101
	120
	115
	101
	118
	101
	393.03

	300
	135
	127
	95
	136
	129
	96
	132
	96
	448.34

	350
	144
	135
	92
	145
	140
	92
	141
	92
	503.84

	400
	155
	150
	90
	155
	150
	91
	153
	91
	570.69

	450
	165
	160
	86
	166
	160
	87
	163
	87
	620.37

	500
	180
	172
	84
	180
	175
	85
	177
	85
	678.17

	550
	190
	183
	82
	188
	182
	81
	186
	82
	728.76

	600
	200
	192
	80
	122
	195
	80
	177
	80
	783.24





Figure 1 Forces in Equilibrium Graph
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After conducting the experiment and calculating the results we can draw some conclusions. From the created graph and table, we can see that the average values were close to the taken readings. In the graph we can see from the line of best fit that it is a straight line and that the values are close to that line and a trend has formed.

Using the graph and the straight line we can form an equation in the form of y=mx+c. This equation works out to be, y = 0.1924x + 41.415.

We can safely say that the results were reliable and accurate. However, for this experiment only 2 readings were done, if the amount taken readings were to increase to a dozen then we may see a change in the trend in the results and graph. Another item that could be improved is how the readings are measured. Since the equipment had to be held up to the springs and string without touching them to take the readings and had to be looked at eye level, we can leave room for some doubt that the readings might not be truly accurate due to human error. 
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