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Learning objectives

· Describe an experiment to show that a force acts on a current-carrying conductor in a magnetic field, including the effect of reversing: the current; the direction of the field.
· Extended  State and use the relative directions of force, field and current.

Learning outcomes
· Be able to describe an experiment to show that a force acts on a current-carrying conductor in a magnetic field, including the effect of reversing: the current; the direction of the field.
· Extended  Be able to state and use the relative directions of force, field and current.

Common misconceptions
Make sure that students realise that the direction of the current relates to the conventional current.

Resources
Student book pages 267–269
Files found at www.collins.co.uk: P7_2a_tech_notes

Approach

Introduce the activity
Remind students what they learned in activity P7.1a. Then ask students what an electrical current consists of [moving electrons].
Develop the activity
Explain that if a charged particle moves in a magnetic field (as it does in a current), it experiences a force. Therefore, if a current-carrying wire is placed in a magnetic field, it experiences a force, which we call the motor effect. Demonstrate the motor effect as follows: Connect a foil strip horizontally between a pair of clamp stands, under slight tension. Attach the wires to each end of the strip so that they are at right angles to it. Hold the horseshoe magnet so that the strip is between its poles and the two wires are perpendicular to the field direction. Attach to the power pack, set to 6 V.
Switch the power pack on and demonstrate the motor effect.
Extended  Show students how to predict the direction of the force, using Fleming's left-hand rule (see page 268 of the Student Book).
Demonstrate changes to the apparatus – increasing or decreasing the current, using longer or shorter pieces of foil (will not change force), using a strong or weak magnet, reversing the polarity of the power pack connections.
If the dimensions of the horseshoe magnet allow, show the effect on the foil mounted parallel to the field line direction. If the apparatus does not allow this, explain the effect.
SAFETY INFORMATION: Only switch power pack on for a few seconds as the wires and aluminium foil will get very hot.
Stress to students that the 'wire' being used is a piece of aluminium foil – a non-magnetic material. This reinforces two key concepts: the induction of a magnetic field around a current-carrying conductor and, hence, the ability to be able to switch on and off a magnetic field through the use of an electric current.
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Finish the activity
Draw a horizontal line with an arrow head (pointing right) on the board. Tell the students that the line represents a wire carrying an electric current in the direction of the arrow. Ask students to use Fleming's left hand rule to work out the required direction of the magnetic field (into or out of the board) that would cause the wire to move vertically upwards.
