
Examiner’s commentary

The essay is an original and challenging application of experimental physics. A typical physics model of 
cycling relates the required power to five different parameters. In this case the event is cycling up a hill 
for which the candidate chooses three relevant parameters, power required to overcome air drag, 
rolling resistance and to gain gravitational potential energy. Equations for each of the powers are 
derived correctly and efficiently. A few reasonable assumptions are made, consequently the total power 
needed to ride uphill is a function of the velocity and hill gradient. The velocity is considered as a 
function of the hill gradient ideally with constant power. The GPS, multi-purpose instrument, is used to 
determine both the velocity and hill gradient, a power meter, with limited accuracy, to determine the 
cyclist output and a cyclist in action not a keeping-pace machine. The manipulation of the GPS is 
complex. The challenges encountered manipulating and making specific measurements are well 
described. An exponential relationship is proposed, however there is no attempt to support it via 
linearization or a best-fit equation, a greater effort here would be expected. Overall, the analysis is good 
with relevant observations about GPS computer accuracy and other relevant factors, though some do 
lack clarity. The conclusion confirms that the hypothesis is partly incorrect due to the exponential nature 
mentioned. In the appropriate evaluation, limitations refer to the nature of the hills, GPS, power meter 
and rider's cadence with their impact on results. Weaknesses are recognized and practical 
methodological changes for clear improvement proposed, as well as future investigations. Overall an 
essay with positive achievements, with a completion of the analysis higher results could have been 
reached. 
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