The Conservation of Energy

Energy cannot be created or destroyed, only transferred from one form to another.

This means that the total amount of energy going into a machine or system must be the same as the total amount going out.

In order to be able to do calculations on energy, you need to know some formulae for the different types of energy.

The unit of energy is the Joule (J).

Kinetic Energy (KE)

KE (J) = 1/2mv2                         m – mass of object(kg)

                                                    v – velocity of object(m/s)

Example question:

Calculate the kinetic energy of a 1000kg car travelling at 5m/s.

KE = 0.5(1000(52
      = 12500J

…………………………………………………………………………………………..

Gravitational Potential Energy (GPE)

GPE (J) = m×g×h                       m – mass of object (kg)

                                                    g -  gravitational field strength (10N/kg on Earth)

                                                    h – the height that the object has been lifted by (m)

Example question:

Calculate the GPE that Mr Mackrell (who has a mass of 80kg) gains when he climbs all the way up the stairs, a distance of 15m.

GPE = 80(10(15

        = 12000J

…………………………………………………………………………………………..

This will do for equations for now. You must remember that the total amount of energy before and after any event must be the same.

Questions

1. A golf ball has 100J of kinetic energy as it travels through the air. It eventually rolls to a stop. How much heat energy has it produced due to friction?

2. What is the kinetic energy of a girl who has a mass of 70kg running at 4m/s?

3. What is her kinetic energy if she is running at 8m/s instead?

4. The girl has doubled her speed. By how many times has her kinetic energy gone up?

5. The golf ball has a mass of 0.050kg. How fast was it travelling when it had 100J of KE? (hint: you will need to rearrange the formula)

6. A 1kg mass is lifted up 5m. Calculate its GPE.

7. The same mass is now lifted up by 10m. How much GPE does it gain?

8. Write down the energy changes involved when a mass is dropped so that it falls downwards.

9. The 1kg mass is now dropped from 5m up. How fast it is travelling just before it hits the floor. (hint: GPE before = KE after)

10. An exercise book with a mass of 0.1kg is dropped from a height of 5m. It is falling at 7m/s just before it hits the desk. Calculate the GPE before it is dropped and the KE just before it hits the desk. Where has the spare energy gone?

GPE = 

KE =

