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Learning objectives

· Demonstrate understanding that an object may have energy due to its motion (kinetic energy, K.E.) or its position (potential energy, P.E.) and that energy may be transferred and stored.
· Give and identify examples of changes in kinetic, gravitational potential, chemical potential, elastic potential (strain), nuclear, thermal, light, sound and electrical energy that have occurred as a result of an event or process.
· Recognise that energy is transferrred during events and processes, including examples of transfer by forces (mechanical working), by electric currents (electrical working), by heating and by waves.
· Apply the principle of conservation of energy to simple examples.
· Extended  Recall and use the expressions:
 (
2
)K.E. = 1mv2 and gravitational potential energy (G.P.E) = mgh or change in G.P.E = mgh.

Learning outcomes
· Understand that an object may have energy due to its motion (kinetic energy, K.E.) or its position (potential energy, P.E) and that energy may be transferred or stored.
· Be able to identify changes in kinetic, gravitational potential, chemical potential, elastic potential (strain), nuclear, thermal, light, sound and electrical energy that have occurred as a result of an event or process.
· Know that energy is transferred during events and processes, including examples of transfer by forces (mechanical working), by electrical currents (electrical working), by heating and by waves.
· Be able to apply the principle of conservation of energy to simple examples.
· Extended  Recall and use the expressions:
 (
2
)K.E = 1mv2 and gravitational potential energy (G.P.E) = mgh or change in G.P.E = mgh.

Common misconceptions

Although most students readily accept that moving objects have kinetic energy, the relationship between kinetic energy and the mass and velocity of the object can be difficult to grasp.
This activity introduces two different equations, one of which is possibly the most complex one of the entire IGCSE course. Students who are not very able in maths will need to take it slowly.

Resources

Student Book pages 85–92
Files found at www.collins.co.uk: P2_2ai_Worksheet; P2_2aii_Worksheet; P2_2aiii_Worksheet; P2.2a_Tech_notes

Approach

Introduce the activity
Ask students to work with a partner to write a definition of energy. Take feedback. Explain that in this activity you are going to explore various forms of energy.
Develop the activity
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a pendulum swing. Ask students to carry out the practical on Worksheet P2.2ai, followed by the practical on Worksheet P2.2aii.
Now move on to discuss the section ‘Different forms of energy’ on pages 88–89 of the Student Book. Ask students to make a summary of the different forms of energy in a presentation of their choice. They could work with a partner for this.
Introduce the principle of conservation of energy. At this point, demonstrate a number of devices that transfer energy to kinetic energy (see Technician notes at www.collins.co.uk). It would help to include a variety of initial energies, such as: chemical energy in a candle, light energy from sunlight, electrical energy from the mains, chemical energy in a battery.
Although students should have no difficulty in recognising the presence of kinetic energy by its association with motion, they may need a lot of help with identifying the source of that energy.
Extended  Students should then carry out the practical on Worksheet P2.2aiii. They store energy in the spring by pushing in the plunger. The light gate will measure the speed of the trolley immediately after it has been launched by tapping the pin with the wooden rod. Students will be investigating how the speed and mass of the trolley is related to the setting of the plunger.
Extended  You may need to explain that the plunger contains a spring that can be compressed a lot or a little. The plunger is held in place by the pin. Pressing the pin allows elastic potential energy stored in the spring to transfer to kinetic energy in the trolley.
Extended  The practical gives students a chance to generate a hypothesis, test it with an experiment and evaluate the whole process. It may help if the groups who conduct the experiment pool ideas and come up with an agreed hypothesis so that they can discuss the outcomes before reaching a conclusion.
Note that in many everyday energy transfers, some energy almost always appears to go missing. Tracking down this missing energy was cutting-edge science 200 years ago. It has been shown over and over again that when energy appears to go missing, it ends up as heat, the random kinetic energy of atoms and molecules.
Students should answer the questions on page 91 of the Student Book and then try the worked example on page 92.
Finish the activity
A lot of content has been covered in this activity. It would be helpful if students worked with a partner to make a summary of the main points. Bring the class back together after a given period and discuss summaries. Allow students to add to their summaries during the discussion.
