Faraday’s & Motional emf

If you cannot explain what you
did, then the doing has not been
worth it. Heisenberg



Faraday’s Law
 We have shown how magnetic field are produced by

moving charge. We will now explore how changes
in B-fields produce E-fields (emf, currents, etc.)

 We can induce a current without a battery. DEMO.
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Faraday’s Law Il
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e Faraday’s Law of Induction: the emfinduced in a
circuit 1s directly proportional to the time rate of
change of the magnetic flux through the circuit.
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e List three ways to induce a current 1n a wire loop

that 1s 1n a B-field.
. BB
2. AA
3. AS (oncfufon )



Motional emf
e Motional emf 1s the emf induced 1n a conductor
moving in a constant B-field.
1. Imagine a metal bar of length / moving through a
uniform B-field. Solve for induced AV across the
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2. Zoé imagine a bar on rails as mroés Find the
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Examples

1. A loop of wire enclosed an area A 1s placed in a
region where the B-field 1s perpendicular to the
plane of the loop. B =B_e®. Find the induced
emf 1n the loop.

2. Copy diagram. A decreasing magnetic field
induces an emf 1n the loop that causes the light
bulbs to light. What happens to the brightness of
the bulbs when the switch 1s closed?

3. A bar of mass m and length £ moves on two

frictionless rails as shown. Iti1s given an initial
velocity v, to the right. Find the velocity as a
function of time.









