Activity P7.1a The magnetic effect of current
Answers
Page 263
1. Your sketch should match Fig. 7.4 on page 262 of the Student Book. It should be a similar shape to a bar magnet pattern – ‘fanning out’ at the poles; ‘loops’ along the sides, etc.
2. The field at the centre of the coil is almost uniform.	
3. a) Your sketch should match the right-hand part of Fig. 7.2 on page 261 of the Student Book.
b) Your sketch should match the left-hand part of Fig. 7.2 on page 261 of the Student Book.
Developing Investigative Skills, page 264
1. To vary the current, the student can place a variable resistor in series with the coil and the power supply. Different settings on the variable resistor will allow different currents in the circuit. The power supply the student uses may have a variable setting to do this. The student will need to include an ammeter in the circuit to measure the current.
[bookmark: _GoBack]2. The student should keep the number of turns on the coil constant (including keeping the spacing of the turns constant). Clearly the student should use the same nail throughout, as different nails may have different diameters, etc. They should also keep the temperature of the coil constant (see question 7). The number of turns may affect the strength of the electromagnet. The reason for the same nail is given. “A higher temperature coil may melt the plastic causing a short circuit and so changing the number of turns.”
3. Line graph or bar chart. The current is a continuous variable, indicating that a line graph would be appropriate. However, the discrete nature of the paper clips measurement suggests that a best-fit line may not be entirely suitable in this context.
4. As the current increases, the electromagnet can generally hold more paper clips. The ‘strength’ of the electromagnet is not a variable on the graph, so really should not be included in a statement of ‘what the graph shows’.
5. a) Hanging the paper clips in a bunch has the advantage of attaching quite a large number of paper clips, so in effect smaller variations in strength can be noted. However, it is not a particularly repeatable method, as there are many angles that the clips can attach in and the student would have to judge how far up the nail to allow the paper clips to go.
b) Hanging the clips in a line attached to each other is really testing the strength of the electromagnet at its tip, since the other paper clips are just adding extra weight. This method is not a particularly fine discriminator, as it will only pick up changes in terms of ‘whole paper clips’. Since the paper clips are attached, they could all be attached to the first one, which should be connected to the tip of the electromagnet through magnetic attraction alone. 
c) This method really tests how well the magnet induces magnetism in the first paper clip and, consequently, how each paper clip in turn induces magnetism in the next. This method will work well if the paper clips are small, so that smaller changes in the magnetic field can be detected by how many paper clips are picked up. 
6. Still using paper clips, the measurements will be more precise if smaller paper clips are used, since this will allow smaller changes in the magnetic field to be noted. If a different measuring technique is used, such as measuring the repulsion between the electromagnet and a bar magnet resting on an electronic balance (where the repulsion gives an increased reading on the balance scale), then improved precision can be achieved.
7. As the current increases the heating effect in the coil will increase. With the plastic-coated wire typically used in school science labs this can result in the plastic melting, making the coil difficult to use. Also, the low-voltage power supply used may have a cut-out to prevent large currents being drawn from it.
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