TAP 218- 1: Power of a pupil - running upstairs

Apparatus required:

· Bathroom scales

· Flight of stairs

· Stop watch

· Measuring tape or ruler

· Heavy mass (5 kg)

Procedure
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This is a simple experiment to measure a pupil's power - they carry their own mass (themselves) up a known height. The pupils run up a flight of stairs of known height and measure the time that they take to do it. They then measure their own weight and so calculate the work done and the power that they developed. They could also try it carrying one of the other members of the class but it will not be sufficiently safe. Alternatively carrying a rucksack loaded with books will increase their weight.

The power of their arms can be found by lifting weights or using a multi-gym. Don't forget that in some versions of this they have to lift their arms as well - how do you find the mass of an arm?

Warn them about the dangers of dropping a heavy weight on their head!

Measurements

Height risen (h)
=
m

Weight of student
=
N

Time taken

=
s

Calculation

Power = (weight x h)/t  = W

Practical advice

Students must be warned to take care on the stairs.  Slipping and breaking teeth (or worse) is not fun.  With the arm power experiment do not have the arm over a bench; hitting the bench with a weight in the hand is painful.

External references

This activity is taken from Resourceful Physics http://resourcefulphysics.org/
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