Finding the spring constant

The spring constant k of a spring is defined by the equation 

F = k x

Rearranging
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Where F is the force in the spring and x is its extension

By extension we mean how much longer than the original length.

The units of k are Nm-1 or Ncm-1
Practical 1

The mass m shown in the diagram is in equilibrium

We can draw a free body diagram for the mass


If it is in equilibrium then the tension in the spring =  weight

weight = kx

Method 
1) Read the instructions below.

2) Create a suitable table. Rememeber that your results table should have  headings with both units and errors.  For this experiment we are going to slightly exagerate the error in the  length readings to ± 0.5 cm. You can leave the units as cm.
3) Set up the apparatus as shown. With the spring and the ruler held in clamp stands.
4) Read the reading on the ruler at position A

5) Add a mass to the spring, record the mass and the new position of the bottom of the spring.
6) Add more mass and again take the reading.

7) Repeat the above until you have 900 g on the spring

8) Work out the extension for each mass.  It would be a good idea to hve thios as a separate column in your table.  Be sure to remember to put a heading with units and errors on the column.

Data processing
From the above we know that w = kx

1) Plot a graph of weight (y-axis) against extension on the (x axis).  This graph should include error bars.
The graph is now in the form Y = k X.  This is a straight line through the origin with a gradient k
2) Put the best fit line through the origin and use this to find the spring constant of the spring.  Remember it has units.

3) Now put on the steepest and shallowest lines and use these to find the maximum and minimum values of k permissible from these results.  Then write your answer in the following form 

k = _______ ±__________ N/cm
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