Activity P7.4a Electromagnetic induction
Answers
Page 276
1. Extended   An e.m.f. is created in a wire in a complete circuit when:
the wire is moved through a magnetic field (‘cutting’ the field lines)
the magnetic field is moved past the wire (again ‘cutting’ the field lines), or
the magnetic field around the wire changes strength.
2. Extended   No, the wire needs to move relative to the field.
3. Extended   The magnitude of the induced e.m.f. depends on the field strength and the speed with which the wire is moved.
Developing investigative skills, page 277
1. The time period of the spring’s oscillation depends on the stiffness of the spring, so if the student sets the spring going from larger extensions the initial speed will be greater, indicating that the method will work. However, as the oscillation loses energy and the amplitude decreases, so the speed will reduce as well. As long as the student is only trying to measure the initial maximum voltage this method will allow measurements to be made. If the student were to use different springs with different spring constants they would also be able to control the speed of the oscillation.
2. The timebase circuit moves the trace across the screen, so if it is switched off the student will see a vertical line: because the spot moves up and down only, the length of the line reflecting the magnitude of the induced voltage.
3. The deflection of the spot on the screen will be positive as the magnet moves in one direction and negative when the magnet moves in the other direction.
4. The screen of the cathode ray oscilloscope (CRO) has a grid. The controls of the CRO will indicate how many volts each grid square is ‘worth’. As the spot is deflected, the student will be able to judge how many grid squares it moves and so will be able to estimate the maximum voltage.
5. The graph should have a sine wave shape with an amplitude that decreases over time.
6. In this context, ‘qualitative’ indicates a more descriptive measurement (bigger, smaller) rather than specific measurements (a quantitative approach).
[bookmark: _GoBack]7. The measurements of speed and voltage could be improved by developing a method that makes some kind of record that can be analysed later, rather than judging by sight as the experiment runs. Data logger and sensors could be used, or record the experiment with a video camera, allowing playback frame-by-frame.
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