TAP 218- 3: Work out with a cycle.

You will need to resolve forces and think about energy conservation in this question.

A particularly macho mountain biker sets out to prove something. He attacks a 20% hill. 

1.
Draw the forces acting on the cyclist, whilst in motion.
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The mass of the cyclist plus bicycle is 100 kg.

2.
Calculate the size of the retarding force due to gravity, acting along the slope. Assume 

g = 10 N kg-1
3.
Calculate the work he must do to move 200 m up the slope.

The cyclist covers this 200 m of road, whilst travelling up the hill, in 75 s. Previous tests show that the retarding force at this speed is 15 N.

4.
Calculate the work he must also do, just to cover any 200 m at this speed.

5.
Find his power output.

Practical advice

This can be quite tricky, using simple physics to perform the analysis. They’re concerned with building up an understanding about forces not along the line of movement affecting the work done and power calculation.

Social and human context

The energy you need to transfer to surmount even a small hill has appreciable effects on the power requirements. So, prior to the invention of the internal combustion engine, with its very high power / all up-weight ratio, engineers had to respect the landscape, trading larger distances covered for more gentle gradients.

Answers and worked solutions

1.
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2.
Slope forms a triangle, with sides in proportion 1: 5: √26
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External references

This activity is taken from Advancing Physics Chapter 9, 280S
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