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Learning objectives

· Describe how electricity or other useful forms of energy may be obtained from: chemical energy stored in fuel; water, including the energy stored in waves, in tides, and in water behind hydroelectric dams; geothermal resources; nuclear fission; heat and light from the Sun (solar cells and panels); wind energy.
· Give advantages and disadvantages of each method in terms of renewability, cost, reliability, scale and environmental impact.
· Extended  Understand that the Sun is the source of energy for all our energy resources except geothermal, nuclear and tidal.
· Extended  Show an understanding that energy is released by nuclear fusion in the Sun.
· Distinguish between renewable and non-renewable sources of energy.
· Extended  Understand that the source of tidal energy is mainly the moon.

Learning outcomes
· Be able to distinguish between renewable and non-renewable sources of energy.
· Extended  Know that energy is released by nuclear fusion in the Sun.
· Be able to describe how electricity or other useful forms of energy may be obtained from: chemical energy stored in fuel; water, including the energy stored in waves, in tides, and in water behind hydroelectric dams; geothermal resources; nuclear fission; heat and light from the Sun (solar cells and panels); wind energy.
· Be able to give advantages and disadvantages of each method in terms of renewability, cost, reliability, scale and environmental impact.
· Extended  Know that the Sun is the source of energy for all our energy resources except geothermal, nuclear and tidal.
· Extended  Know that the source of tidal energy is mainly the moon.

Common misconceptions
There is no such thing as an energy source that will last forever, no matter how much energy you transfer out of it. However, in practice, energy sources that rely on the Sun or Earth’s core to replace energy transferred out of them will last at least a billion years, much longer than those that don’t.

Resources	
Student Book pages 97–104
Files found at www.collins.co.uk: P2_4a_Worksheet; P2_4a_Tech_notes

Approach

Introduce the activity
Ask students to explain why coal-fired power stations will not be used in the future but wood-fired ones will. Use a range of items (see list in Technician notes at www.collins.co.uk) to explain the meaning of
renewable in the context of energy sources – track each one back to energy transferred from the Sun.
Develop the activity
Discuss the section on fossil fuels on page 98 of the Student Book. Discuss why renewable resources are becoming increasingly important.
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Put together a simple wind turbine using a motor and a propeller and, using a desk fan, investigate how its output depends on how fast it spins. If time and resources allow, get students to put together and investigate the effect of speed on a simple wind turbine (made out of a motor and a propeller) for themselves.
Students can plan their investigation using Worksheet P2.4a.
SAFETY INFORMATION: Make sure that you check students’ plans before they carry out the investigation. Check that students have identified any risks and how they will control them in their plans.
Discuss how renewable resources are used in your country and why there may be opposition to some schemes (wind turbines and their aesthetic appearance, for example).
Now move on to discuss other renewable sources using pages 98–101 of the Student Book as a guide. Higher-ability students could look at the Extension feature on the Severn Barrage on page 102. They should then work in pairs to explore the Developing investigative skills feature on page 99.
Extended  Discuss with students how nuclear fusion releases energy in the Sun.
Finish the activity
Discuss the questions on page 102 of the Student Book to check understanding.
