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Investigate the effect on magnetic flux linkage of varying the angle between a search coil and magnetic field direction


	
	
Skills Assessed
	Met?

	
	1.  Follows written procedures
	a. Correctly follows instructions to carry out experimental techniques or procedures.
	

	
	3.  Safely uses a range of practical equipment and materials
	a. Identifies hazards and assesses risks associated with these hazards, making safety adjustments as necessary, when carrying out experimental techniques and procedures in the lab or field.
	

	
	
	b. Uses appropriate safety equipment and approaches to minimise risks with minimal prompting.
	

	
	4.  Makes and records observations
	a. Makes accurate observations relevant to the experimental or investigative procedure. 
	

	
	
	b. Obtains accurate, precise and sufficient data for experimental and investigative procedures and records this methodically using appropriate units and conventions.
	




	Introduction


	Over the course of this Core Practical you are going to investigate the effect on magnetic flux linkage of varying the angle between a search coil and a magnetic field from a circular coil connected to an a.c. supply using an oscilloscope

	Set up
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	Procedure

	Equipment
· oscilloscope
· large circular coil
· Stand (or support) for circular coil
· Low voltage 50Hz AC supply (or AF signal generator)
· Connecting leads
· protractor
· Axial or lateral search coil
· Stand, boss and clamp to support search coil
· Digimeter/ammeter
	Method
Set up the search coil to be clamped so that its plane is initially parallel to the plane of the large circular coil, and perpendicular to the B-field lines produced by the circular coil, as shown in the diagram. This position will produce maximum flux linkage and maximum induced emf in the search coil. 
Carry out a preliminary experiment to determine the appropriate voltage (and frequency) to use on the circular coil using an ammeter to ensure the current through the circular coil does not exceed the manufacturer’s specifications.
With the search coil in the initial position, record the induced emf in the search coil from the CRO display – by measuring peak to peak value of the induced AC voltage.
Tilt the angle of the search coil and use a protractor to measure the angle between the plane of the circular coil and the plane of the search coil. Measure the corresponding induced emf in the search coil from the CRO display.
Repeat for a range of angles from 0o to 90o between the search coil and the circular coil, and in each case measure the corresponding induced emf in the search coil. 
Plot a graph to show the variation of induced emf against the angle of the search coil in the field. This should be maximum for the position shown in the diagram, where the angle between the plane of the circular coil and the plane of the search coil is 0o.  The induced emf should be zero when the plane of the search coil is at an angle of 90o to the plane of the circular coil.
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Side view of circular coil, showing side view of axial search coil in centre
(clamps and stands not shown).
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