
Student 1: Low Excellence 

Aim: To find the mathematical relationship between the length of the stretched spring 
and the mass that is causing it to stretch.  

Which variable will be changed? (This is the independent variable): The mass (m) 
How will the independent variable be changed? 

Adding 20g masses to the mass holder on the spring each time 
Give a suitable range of values for this variable. 

20g, 40g, 60g, 80g and 100g. 
Which variable will be measured? (This is the dependent variable) 

The length of the stretched spring. 
How will the dependent variable be measured or observed? 

Using a ruler to measure the length in cms. 

Other variables that need to be controlled to make your results more accurate 

Variable How this variable will be controlled 

Same spring The same spring will be used throughout the experiment as 
different springs can stretch differently. 

Same ruler Use the same ruler and measure in the same place from the 
top of the spring to the bottom of the spring each time. 

Same masses Use the same masses as there may be some variation in the 
actual weight of the slotted masses. 

How will you ensure that your results are reliable? 

By repeating the experiment at least 3 times and averaging the results. 
Looking at the ruler at eye level to reduce parallax error. 

Results 
Mass (g) Length in cms average 
0 20 20 20 20 
20 23 24 22 23 
40 32 35 33 33.3 
60 40 41 39 40 
80 51 50 50 50.3 
100 60 58 59 59 



 

 
Conclusion 
From the graph it can be seen that as the amount of mass attached to the spring increases 
the distance the spring stretches in increased. The gradient of the graph = 0.4167 and the 
equation is y = 0.4167 × x  + 16 or length = 0.4167 × mass + 16.  
 
Discussion: 
The intercept is around 16cm, in the experiment the length before the mass was added was 
20cm (1) so there is an error which makes the line of best fit too low as it crosses the 
axis (4).  
 
The equation which shows the strength of a spring is Hooke’s law which states that F=kx. 
Where F is the restoring force, k is the spring constant and x is the extension. I have 
measured mass and length.  
 
The gradient is the spring constant and is 2.4, this is the inverse of the gradient of the 
original graph which can also give the spring constant (2).  
 
This will be different for a different spring (3).   
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Graph to show the mathematical relationship between the length of 
a stretched spring and the mass hanging on the spring 
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gradient = (58 -28) ÷ (100 – 28)  
= 0.4167 


