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Extended  Activity P7.6b Using transformers in electricity generation
Learning objectives

· Extended  Describe the use of the transformer in high-voltage transmission of electricity.
· Extended  Explain why power losses in cables are lower when voltage is high.

Learning outcomes
· Extended  Be able to describe the use of the transformer in high-voltage transmission of electricity.
· Extended  Be able to explain why power losses in cables are lower when voltage is high.

Common misconceptions
Work covered on transformers up to this point can give students the impression that a transformer provides 'something for nothing'. Challenge students to weigh up this argument against the law of conservation of energy: gaining electrical energy from nowhere is clearly not possible.

Resources
Student Book pages 286–288

Approach
Introduce the activity
Ask students to list three uses of a step-up transformer and three uses of a step-down transformer.
Challenge students to suggest how a transformer could produce a higher output potential difference without increasing either the input potential difference or the turns ratio.
Develop the activity
Explain that high voltages are required for the efficient transmission of electrical power, but that these same voltages are far too high for use in homes. Therefore, it is necessary to both step up and step down the potential difference at different points within the system used for transmission of electricity.
Discuss the content of page 286 of the Student Book. It is not immediately obvious to students why power is transmitted at very high voltages. Challenge higher-ability students to consider carefully why this may be the case.
Explain that while a transformer is able to alter a potential difference or current, it is a constant power device – the input power and output power must be equal (assuming 100% efficiency). Remind students that P = VI. This should be applied to transformers – hence the equation Vp Ip = Vs Is. At this level, transformers will be considered to be 100% efficient. You could challenge the higher-ability students, however, to consider calculations involving transformers that are less than 100% efficient.
Students should discuss the section 'Energy losses in cables' on pages 286–287 of the Student Book. Ask all students to work with a partner to answer the questions on page 287 of the Student Book.
Finish the activity
Ask students to devise a transformer calculation for their working partner to try. Students should try each others' problems and feed back on the quality of the solution offered.
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