
Michael Faraday
During the 1830s, Faraday was trying to make electricity 
using magnets.  He made an electromagnet and joined 
it to a separate coil.

No electricity was detected in the second coil, except 
when the electromagnet was being switched off and on
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The explanation
Faraday realised that a voltage could only be induced 
into a coil when it experienced a changing magnetic 
field.  That is why current was only detected when the 
field was being switched off/on.

Faraday further discovered that the size of this voltage 
is proportional to the rate of change in magnetic 
flux. This is known as Faraday’s Law.

We can induce a current by 
moving a magnet near a coil.  
An ammeter shows if current 
flows in the coil.
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Faraday’s law can be expressed mathematically. The 
magnitude of the EMF (ε) is given by:

ΔΦ represents the change in 
magnetic flux

Δt represents a change in time
✏ = ���

�t

(the negative sign indicates that the direction of the 
induced EMF is opposed to the change in flux)

Faraday’s law underpins modern power generation.
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Important to understand this slide.  We did everything in it the other day.  It's just saying that the size of an induced emf (ε) is equal to the rate of change of the magnetic field.



Magnetic flux
• The number of magnetic field lines passing through 

a surface is called magnetic flux.  This is 
measured in Webers (Wb).

• If we use a big surface, more field lines will pass 
through it.  If we use a smaller one, less will pass 
through.

• So we can’t use magnetic flux to measure the 
strength of a magnetic field (since it depends on the 
surface size).
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Magnetic flux density
• Instead we define magnetic flux density to be 

the amount of flux which would pass through 1m2.

• We can work this out if we know the magnetic flux 
going through a certain surface, and the size of that 
surface.

• Magnetic flux density has units of Webers per 
square metre (Wb/m2), also known as one Tesla (T)
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An analogy
• If you went out into the rain with a piece of paper, 

and counted the number of raindrops which hit the 
paper, that would be the same as magnetic flux.

• It is no help to say that you counted 10 raindrops 
(for example).  That could mean you had a big piece 
of paper and it was hardly raining, or that you had a 
small piece of paper and it was raining heavily.

• The solution would be to say how many raindrops 
there were per square centimetre of paper.  That 
would describe if it was heavy rain or light rain.  This 
is exactly the same as magnetic flux density.
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Question
I have a piece of paper with dimensions of 30cm x 
20cm.  If a uniform magnetic field, perpendicular to 
the paper causes 0.5Wb to pass through the paper, 
what is the magnetic field strength in Teslas?
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