TAP 218- 2: Mechanical power
This question looks at two ways of considering mechanical power. 

Travelling slowly, at about 5 m s-1. The retarding forces acting on a cyclist are about 5 N.

1.
What propulsive force must the cyclist provide to travel at constant speed?

2.
How much energy does the cyclist have to provide to cover 15 m?

3.
How long will the cyclist take to cover this distance?

4.
Power is defined by:

Power = energy transferred/ time taken

Calculate the power of the cyclist.

5.
Power can also be given as:

Power = force x velocity.

Show that:    force x velocity = work done/time

Use the equation to calculate the power of the cyclist travelling at 

5 m s-1 described above.  This should agree with your answer to question 4.

6.
At 10 m s-1 the retarding forces are 8 N. Write down the propulsive force required at this steady speed.

7.
Calculate the power the cyclist must deliver to travel at this speed. 

Answers and worked solutions

1.
5 N

2.
Energy = force x distance moved = 5 x 15 = 75 J

3.
time = distance/speed = 15/5 = 3 s

4.
power = energy transferred/ time taken = 75/3 = 25 W

5.
force ( velocity = force ( distance / time = work done / time taken = power


Power = force x velocity = 5 x 5 = 25 W

6.
8 N

7.
power = force x velocity = 8 x 10 = 80 W

External references

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