Measurement of the Elastic Constant of a Spring.
Abstract
In experiment 1, Hooke’s law was used to determine the spring constant of a spring by measuring its elongation when a mass is perpendicularly hung on it such that the mass is influenced by the force of gravity. In experiment 1, k was found to be 5.869N/m.
 In experiment 2, the oscillation of the spring was used to determine its spring constant.  In experiment 2, k was found to be N/m.
The determined values (spring constants) from the experiments were not equal as expected and the difference has been associated with errors that likely occurred during the experiments.
Introduction
If a mass is hanged vertically from a spring, the spring will be elongated. Therefore, to restore itself and to achieve an equilibrium, the spring will exert a force (Fs) on the mass. The force, (Fs), is relative to the displacement (d) of the spring. Hence, Fs is given by equation (I) below.

Where k is the spring constant.
Equation (I) is the Hooke’s law.
Furthermore, if a a vertical spring is loaded and the load left to fall due to force of gravity, the restoring force of the spring as started by Hooke’s law makes the spring to oscillate with a period T which is given by equation 2. The relationship between k and m can be found by squaring and rearranging the equation. 

Both equation 1 and 2 can be used to determine the spring constant. If the spring is not changed, the values of k from the two equations should be equal.
Materials
1. [bookmark: _GoBack]
2. Light spiral spring 
3. Scale pan 
4. Metre rule 
5. Pointer 
6. Stopwatch  
7. Two boxes of weights  
8. Two clamps and stands


Procedure
Experiment 1
A spring was suspended from the clamp and then a pointer was attached to the lower end of the spring. The scale pan was the attached to the end of the spring and a meter rule set parallel to the suspended springs such that the pointer just touched it. 
The setup of the experiment was as shown below.
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Light spiral spring (A) 

Scale pan (B) 

Meter rule (C) 
Pointer (P)

After setting up, the pan was progressively loaded with increasing masses each time reading and recording the pointer readings in the logbook. 
Experiment 2
Using the same set up as in experiment 1, the mass of 100g was loaded to the spring then slightly pulled down and released such that it bounced up and down. As the spring made simple harmonic motion, the time taken for the spring to make 30 oscillations was recorded. The above step was repeated with different masses and data was recorded. 
Data tables
Experiment 1
	Mass (g)
	Ruler Reading (cm)
	Ruler Reading (m)
	Extension (m)
	Force applied ( N ), F=mg

	0
	47
	0.47
	0
	0

	100
	64
	0.56
	0.09
	0.981

	150
	72
	0.57
	0.1
	1.4715

	200
	81
	0.59
	0.12
	1.962

	250
	89
	0.61
	0.14
	2.4525

	300
	97
	0.63
	0.16
	2.943


 
Experiment 2.
The table below contains results from experiment 2.
	Load (Kg)
	Time for 30 Oscillations (s)
	Period T(s)
	T^2 (s^2)

	0.1
	23.8
	0.793333333
	0.629377778

	0.12
	27
	0.9
	0.81

	0.14
	28.6
	0.953333333
	0.908844444

	0.16
	30.7
	1.023333333
	1.047211111

	0.2
	34.3
	1.143333333
	1.307211111

	0.22
	35.5
	1.183333333
	1.400277778

	0.24
	37.1
	1.236666667
	1.529344444

	0.26
	39.2
	1.306666667
	1.707377778

	0.28
	40.2
	1.34
	1.7956

	0.3
	41.9
	1.396666667
	1.950677778



Discussion
Experiment 1
Below is a graph of the ruler reading in 𝑐𝑚 against applied weight in N. The graph was plotted using the values collected during the experiment. 

The spring elastic constant is the force applied per meter extension. 𝐹 = 𝑘𝑥 

As indicated in the graph, the equation for the line is y=17.038x +47.143. Therefore, the spring constant, k, =.
In other words,  0.05869N/cm. = 5.869N/m
Experiment 2.

As mentioned earlier, the Period, T, of oscillation is given by:
Where; M is the mass/load on the spring, Mp the mass of the pan mass and m the mass of the spring. However, since there was no pan mass used in the spring and the mass of the spring is negligible, both Mp and m are taken to be zero. 
Thus, T=T2= 
As seen above, the graph of f  versus 𝑚 is a straight line. The equation of the line is y= 6.4281x + 0.0101. Therefore, the gradient of the graph is 6.4281.  
This means, 

N/m
 Although the same set up was used in both experiments and the spring was not changed, the spring constant, k, calculated from the two experiments varied. In experiment 1, k was found to be 5.869N/m while in experiment 2, k was N/m. that is a difference of 0.2725. this difference is likely due to errors during the experiments.
The possible sources of errors include:
1. Inaccurate readings of the pointer reading during the experiment. Poor positioning of a person reading the measurements may lead to errors such as parallax errors or other types of misreading.
2. Incorrect counting of the number of oscillations as well as possible delay in starting or stopping of the timer during experiment 2. 

Conclusions
The objective of the experiment was achieved. The elastic constant of the spring was successfully determined using Hooke’s Law. In experiment 1, k was found to be 5.869N/m while in experiment 2, k was N/m. The two values were expected to be equal but the difference has been associated with possible errors during the experiments.

A GRAPH OF THE RULER READING IN 𝑐𝑚 AGAINST APPLIED WEIGHT IN N.

0	0.1	0.15	0.2	0.25	0.3	0	0.98100000000000009	1.4715	1.9620000000000002	2.4525000000000001	2.9430000000000001	47	64	72	81	89	97	Force Applied, F=mg  in N


Ruler reading in cm



A Graph of 𝑇^2  In 𝑠^2 Versus M In 𝑘𝑔 
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