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Science Practical Assignment Report


The following experiment was carried out in attempt to verify the theoretical resolution of forces can be applied to a practical scenario. The experiment shows that two forces can be resolved into a single equivalent force. This is done by investigating how the angle between two strings varies as the load they are attached to is increased.


The experiment involved the following apparatus;
Retort stand
Boss clamp
1m wooden rule
One string with two springs attached, one at either end
300mm rule
Protractor
Spirit level
Mass hanger weighing 50g
11 x 50g slotted masses

The retort stand was stood upright with the boss clamp firmly attached at the top. The 1m wooden rule was then secured tightly to the boss clamp at it’s 500mm mark, exactly centre of the rule. The two ends of the string were then attached to the rule via springs at each end, one at the 200mm mark, the other at 800mm, making the two springs 600mm apart. This completed the setup and the experiment was then conducted with the remaining apparatus.

The first step was to measure the length of the springs with zero mass applied to the setup. This was done with the 300mm rule. In order to reduce uncertainty, the measurements were taken at eye level, with elbows rested on the table to reduce movement.
Then next stage was to apply 100g of mass to the string at it’s centre by hooking the 50g mass hanger to the string with one 50g slotted mass attached to the mass hanger. The mass was then aligned with the retort stand to ensure that it was hanging from the centre of the string. To reduce uncertainty, the springs were given time to stop oscillating before measurements were taken, with the previous measures also taken in rested elbows and eye level recordings. 
Along with the length of the springs, the angle of the string was also recorded with the protractor. All previous measures to reduce uncertainty were also taken when recording the angle of the string, such as eye level recordings and rested elbows.
This process was then repeated a further five times, with the mass increased by 100g incrementally, by adding two 50g slotted masses each time. The measurements were taken in the same manner on all seven occasions. The total mass attached to the string on the final measurement was 600g, which in turn, had the narrowest angle of degree.
To check reliability, all mass from the apparatus was removed and the process was then repeated from the beginning, being zero mass up to 600g in 100g increments to produce a second full set of data for length and angle.










The results of the experiment are shown in the table below
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Below is a graph of L against M/ cos(0/2), with a line of best fit.
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In analysing the straight line of best fit, the equation is of the form y=mx+c
y = 0.19x + 43
Mean length of spring = 0.189 X M/cos(θm/2) +43

The results tell me that the length of the spring is in proportion to the applied mass, or the weight acting downwards on the strings which creates the angle.

The coordinates are very close to the line of best fit, making them nearly straight. This could be due to the experimental uncertainties such as;
The precision of the measuring apparatus could be out by ±1mm for the length readings and ±1° for the theta readings. This is because of the given precision of the apparatus, the 300mm rule and the protractor.
The sets of data for readings 1 and readings 2 have a difference of up to 2mm in length and 2° in angle respectively and therefor could have some slight error in my recordings.
The length of spring readings suggests that there was less tension in the spring reading for L2 as the readings were consistently longer than that of L1

Overall, I would expect my data to be reliable. This is because of the consistency in the data. Both readings 1 and 2 are very close. Also the readings producing a near straight line also highlights the consistency of data.
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Reading 1 Reading 2 Mean

Column1 K column2 k4 column3 B columnad columns K column k4 column7 B columns B columno & column10kd
Mass/g  L/mm  L2/mm _ 6/° L/mm  L2/mm _ 6/° Lmean/mm 6mean/* _ M/cos(6m/2)
0 50 50 N/A 50 50 N/A 50 N/A 0

100 9 7 122 7 ) 120 n 21 203

200 £ 103 105 % 103 104 100 105 329

300 122 127 £ 123 126 97 125 £ 57

400 143 150 %2 145 148 %0 147 a1 571

500 167 12 £ 169 170 £ 170 £ 673

600 187 190 79 189 190 80 189 80 783





image2.PNG
Graph of Resolution of Forces
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