Conclusion

The values we have calculated for k in both cases is well out side the accepted value of 
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, and well outside the error bounds we have calculated. We must analyse the possible errors. To find the value of k we had to take into account:

Temperature, resistance, frequency, applied voltage, attenuation factor,

The errors we have in each of these is much smaller than can explain the very large error in the calculation we have for k. Each error is no more than a few percent. However the accepted value of k – 
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- is still with our error bounds. This indicates there is some systematic error, either in the design of the experiment or our calculations. The graphs we have drawn have a very high correlation coefficient and there is no obvious point that is erroneous. It is hard to analyse the source of this systematic error, but one possible source may be in the calculation of the gain. In calculating this we are extrapolating from the quantum world of the random movement of electrons to the real world of voltage dividers – in calculating the attenuation factor. When we square and integrate we increase the error further.    

The equation we have used to calculate k  {V_0}^2 =4kRT int f^2 is plausible . We know already theat the power burn up in a resistor is equal to V^2 over R . We know too that the kinetic energy of freely moving electrons is equal to 3 over 2 kT. The integral part, that part which includes the gain, takes into account the range of frequencies that electrons may vibrate with and in effect kT int f^2 relates the quantum mechanical world of randomness with the real world of things we can measure. 
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