Faraday’s Law of
Induction

Or, how we can make generators and motors
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Magnetic Flux
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Example
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Faraday’s Law

Faraday's Law of Induction

Faraday identified that it was the change in the magnetic
field in a coil, that induced an EMF in the circuit (coil)

. dD,
(dt

9 p—
This is Faraday's Law of Induction

If more than one loop is in the coil, then the induced

EMF is: . _ 4D,
) dt

Note: dD , = either dB-A4 or B-dA
The induced current in the circuit will therefore be:

—

I=2
R

where R = the resistance of the coil of wire
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Here’s the tricky part

* Pirection of induced current and field

* What is happening is that there is relative motion
between the conductor and the field

* The electrons “feel” a magnetic force
* They move in response to it
* A moving charge IS a current

* A current generates an electrical field



Lenz’s Law

* Nature abhors a change in flux
* |t will ALWAYS act to oppose it
* [o you understand why?

* Many examples
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Motional EMF
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In equilibrivm

—

Fg = Fg

and
AV = FEl



Reading Question 32.1

The source of an a. Achanging magnetic

induced current is flux
b. A changing electric flux

c. Adischarging battery
d. Adischarging capacitor






AC Generators
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Power and Current

¢ = NBAwsin(wt) = Epazsin(wt)

I

- NBAwsin(wt)

Inazsin(wt)

Show (hint) @ — BAcos(v) cos(¥) = cos(wt)
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Examples
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Power Transmission and
Transforwers

* Power is transwmitted at low current and
high voltage

* |t is converted to high current and low
voltage for your use

* Joule Heating losses



Root Mean Square Ewmf,
current, power

§ = NBAwsin(wt) i &maxSin(wt)
¢? = (NBAwsin(wt))?
1
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Erms = \/% (NBALU)2
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Pafug a= s rms&rms

Low DC emf means very large
current and large power losses.

9 A.
Piost = IrmsR
D S—
I = 6.25 A
Epms = 24,000 V @ e L
D S

High rms AC emf means lower
current and fewer power losses.
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Examples
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Transforwers
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Examples



