
[bookmark: P7_4a]Extended  Activity P7.4a Electromagnetic induction
Learning objectives

· Extended  Show understanding that a conductor moving across a magnetic field or a changing magnetic field linking with a conductor can induce an e.m.f. in the conductor.
· Extended  State the factors affecting the magnitude of an induced e.m.f.

Learning outcomes
· Extended  Be able to show understanding that a conductor moving across a magnetic field or a changing magnetic field linking with a conductor can induce an e.m.f. in the conductor.
· Extended  Be able to state the factors affecting the magnitude of an induced e.m.f.

Common misconceptions

Understanding the concept of cutting magnetic flux is difficult for many students. Use diagrams to illustrate the field around a magnet and the relative position of a wire within this field. Encourage students to follow a similar approach to help them 'see' what a question is asking.

Resources
Student Book pages 275–277
Files found at www.collins.co.uk: P7_4ai_Worksheet; P7_4aii_Worksheet; P7_4a_Tech_notes

Approach

Introduce the activity
Ask students to sketch the shape of the magnetic field for a number of different situations – for example, around a bar magnet, a current-carrying conductor and a solenoid. (Remind students that they covered this in Topic 5.1 Simple phenomena of magnetism and Topic 7.1 Magnetic effect of an electric current.)
Develop the activity
Show that a potential difference can be induced by dropping a magnet through a large demonstration coil. Explain that what has just been demonstrated is movement being supplied to a coil in a magnetic field and a resulting induced potential difference.
Show the effect of moving the magnet into and out of the coil and of changing the polarity of the magnetic field. (Do not demonstrate the effect of moving the magnet more quickly or carry out other typical demonstrations, such as moving the coil relative to the magnet. These ideas will be explored during the practical.)
If resources permit, ask students to carry out the practical on Worksheet P7.4ai, or present it as a demonstration. Allow time to discuss the results as a class. If you wish, the links between induced potential difference and current can be explored in more detail with the use of a demonstration coil and a data logger with voltage and current sensors attached.
Drop a magnet through the coil, noting the resulting potential difference and currents induced. Repeat this, adding a resistor to the circuit. Students should note the differences in the resulting sensor readings. Avoid the use of vocabulary such as 'magnetic flux linkage' at this level – many students find these terms confusing. Limit discussions to the concept of wires 'cutting field lines'.
[bookmark: _GoBack]Discuss the content of pages 275-276 of the Student Book and allow time for students to discuss the questions on page 276 with a partner. The Developing investigative skills feature on page 277 can also be worked through in pairs – discussion of the questions can add to understanding. You may wish to compare student responses with the model answers given and discuss any differences that arise.
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Extended  Ask students to carry out the practical on Worksheet P7.4aii, or present it as a demonstration. Higher-ability students should be asked to predict the outcome of each action in the practical before obtaining results and should justify their hypotheses. Once results have been collected, students should draw parallels between this practical and the previous practical.
Extended  Check that students know what factors influence the magnitude of an induced e.m.f.
SAFETY INFORMATION: Remind students that they should only keep coil A switched on for a few seconds at a time, as the wires will get very hot.
Finish the activity
Ask students to work with a partner to make a summary of the main points covered in this activity. After a period of time, bring the class together to discuss the summaries and ensure that the learning outcomes have been noted.
