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Learning objectives

· Describe the pattern of the magnetic field (including direction) due to currents in straight wires and in solenoids.
· Extended  Describe the effect on the magnetic field of changing the magnitude and direction of the current.

Learning outcomes

· Be able to describe the pattern of the magnetic field (including direction) due to currents in straight wires and in solenoids.
· Extended  Be able to describe the effect on the magnetic field of changing the magnitude and direction of the current.

Common misconceptions

The concept of a magnetic field is problematic to some students. Those who have difficulty working in the abstract will find visualisation difficult. Therefore, spend time with these students plotting the magnetic field shapes around a range of current-carrying conductors. This will help students to 'see' the magnetic field shapes, which will make the theory more approachable.

Resources
Student Book pages 260–264
Files found at www.collins.co.uk: P7_1a_Tech_notes

Approach

Introduce the activity
Show students a length of wire and ask whether it has a magnetic field around it. [no] Now connect the wire to a battery, with a switch in the circuit. Have the switch open at this stage. Ask whether the wire has a magnetic field around it now. Demonstrate, using the compass, that while the switch is open and no current is flowing, there is no magnetic field around the wire. Ask students what they think will happen to the needle on the compass if you close the switch for a few seconds. Close the switch and check whether the prediction was correct.
Develop the activity
Discuss the content of pages 260–261 of the Student Book. If possible, you could demonstrate how the strength of the magnetic field around a coil of wire increases if there is an iron core in the coil (a nail is suitable for use as a core). Make sure that students see that there is only a magnetic field around the wire when there is a current flowing through it.
The next part of the activity concentrates on field patterns around various electromagnets. You could set up a flat circular coil as shown in Fig. 7.4 on page 262 of the Student Book and involve students in plotting the magnetic field around it using compasses.
Ask students to work in pairs to tackle the questions on page 263 of the Student Book, which are designed to check understanding.
Students should work in pairs through the Developing investigative skills feature on page 264 of the Student Book.
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Finish the activity
Prepare cards that show various magnetic field patterns and ask students to identify whether the pattern is for a straight wire, a flat circular coil or a solenoid, all of which are carrying current. Then ask students to explain the necessary conditions for a piece of wire to produce a magnetic field. Ask them to explain how to construct an electromagnet.
