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Magnetic Fields (6.3)
)[image: ]
OCR Physics A	

Module 6: Magnetic Fields
This section provides knowledge and understanding of magnetic fields, motion of charged particles in magnetic fields, Lenz’s law and Faraday’s law. The application of Faraday’s law may be used to demonstrate how science has benefited society with important devices such as generators and transformers. Transformers are used in the transmission of electrical energy using the national grid and are an integral part of many electrical devices in our homes. The application of Lenz’s law allows discussion of the use of scientific knowledge to present a scientific argument.
	Specification reference
	Checklist 
questions

	6.3.1 a
	Can you explain moving charges or permanent magnets as causes of magnetic fields?
	

	6.3.1 b
	Can you demonstrate using magnetic field lines to map magnetic fields?
	

	6.3.1 c
	Can you describe magnetic field patterns for a long straight current-carrying conductor, a flat coil, and a long solenoid?
	

	6.3.1 d
	Can you define Fleming’s left-hand rule?
	

	6.3.1 e i
	Can you calculate the force on a current-carrying conductor, F = BIL sinθ?
	

	6.3.1 e ii
	Can you describe the techniques and procedures used to determine the uniform magnetic flux density between the poles of a magnet using a current-carrying wire and digital balance?
	

	6.3.1 f
	Can you define magnetic flux density and the unit tesla?
	

	6.3.2 a
	Can you calculate the force on a charged particle travelling at right angles to a uniform magnetic field, F = BQv?
	

	6.3.2 b
	Can you describe the movement of charged particles in a uniform magnetic field?
	

	6.3.2 c
	Can you describe the movement of charged particles moving in a region occupied by both electric and magnetic fields?
	

	6.3.2 c
	Can you define velocity selector?
	

	6.3.3 a
	Can you explain magnetic flux ϕ, the unit weber and ϕ = BAcosθ?
	

	6.3.3 b
	Can you define magnetic flux linkage?
	

	6.3.3 c
	Can you describe Faraday’s law of electromagnetic induction?
	

	6.3.3 c
	Can you define Lenz’s law?
	

	6.3.3 d
	
Can you demonstrate that e.m.f. = − rate of change of magnetic flux linkage, ε = − , and explain techniques and procedures used to investigate magnetic flux using search coils?
	

	6.3.3 e
	Can you describe a simple a.c. generator?
	

	6.3.3 f i
	Can you describe a simple laminated, iron-cored transformer?
	

	6.3.3 f i
	


Can you explain  =  =  for an ideal transformer?
	

	6.3.3 f ii
	Can you explain the techniques and procedures used to investigate transformers?
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HW:
Assessed past-paper questions.
 
Kerboodle online task(s)
Revision: As part of 
Module 6.1 – 6.3
 
topic 
test (
Capacitors, Electric Fields and Electromagnetism
)
IS: 
Textbook summary questions on each 
sub-
topic, to self-assess.
Zig-zag
 
module 6 
booklets for revision and IS.
 
Answers distributed at end of topic.
Use of online resources including physicandmathstutor.com, Seneca L
earning a
n
d Kerboodle textbook, Chapter 2
3
.
 
Practise past-paper questions at the end of topic (textbook pages 
4
67
-
469
).
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Key Terms
Faraday’s Law: 
The magnitude of the induced EMF is directly proportional to the
 
rate of change of magnetic flux linkage.
Field Lines: 
Lines that show the direction in which a magnetic North monopole
 
would experience a force if placed at that point in a field.
 Magnetic field lines point
 
from North to South.
Fleming’s Left-Hand Rule: 
The relative direction of motion, field direction and
 
current direction in the motor effect can be represented by the thumb, first finger
 
and second finger of the left hand respectively. For the motion of a charged
 
particle in a magnetic field, its direction replaces the current direction.
Force on a Charge Particle: 
A charged particle moving through a magnetic field
 
will experience force equal to the product of the charge, its velocity and the
 
magnetic flux density.
Force on a Current-Carrying Conductor: 
A current-carrying conductor will
 
experience a force when placed in a magnetic field. The direction of the force can
 
be determined using Fleming’s left-hand rule.
Lenz’s Law: 
The direction of an induced current is such that it opposes the
 
current that created it.
Magnetic Field: 
A region of space in which magnetic materials and moving
 
electric charges feel a force.
Magnetic Flux Density: 
The force per unit current per unit length on a
 
current-carrying wire placed at 90º to the field lines. 
Sometimes also referred to as
 
the magnetic field strength.
Magnetic Flux Linkage: 
The magnetic flux multiplied by the number of turns, N,
 
of the coil.
Magnetic Flux: 
A value which describes the magnetic field or field lines passing
 
through an area. It is the product of magnetic flux density and the perpendicular
 
area it passes through.
Tesla: 
The unit of magnetic flux density.
Transformer: 
A device used to increase or decrease the voltage with two sets of
 
coils with different numbers of turns wrapped around a magnetic core. The
 
transformer is step-up if the number of coils on the secondary coil is greater than
 
the number on the primary coil. The transformer is step-down if the number of coils
 
on the secondary coil is fewer than the number on the primary coil.
Velocity Selector: 
A combination of a magnetic field and an electric field, which
 
results in charges passing through and leaving with a specific velocity.
Weber: 
The unit of magnetic flux.
)
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