





25.4:  Faraday's Law


































































Applying Lenz's law to get the direction entails three steps:

	 1.  What was the original flux through the loop?

	 2.  How did that flux change?

	 3.  Which direction should the current flow to oppose that change?





Examples posted on Moodle:


Ch25-Faraday-1
1.
Ch25-Faraday-2
2.
Ch25-generator.  (Derivatives won't be on the test, but this does illustrate how flux can change due to the angle 3.
changing.)
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Lenz's law
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Axis of the loop

N = # of turns



































25.5 Electromagnetic Waves




Faraday's Law

atone changing B
can create It

Even in the

absence of a loop
that induced electric
field is present

Similarly it turns out a time changing
E can create a

E
c inducedRegionof

magnetic
infomg 7 n field B



These two effects are coupled in the

production of electromagnetic waves

We discussed light as a wave back in chapter 17

e Xf still holds
Here we focus on Et M aspects

D Light is a transverse wane

2 The speed of light in a vacuum is constant
C I 3 O X co 8 m s

New Li
e related to basic
F M properties



3 E e e B in magnitude

4 The direction of propagation is

given by Ex B

5 The direction of is called the

polarization

6 Electromagnetic waves carry

energy

Intensity PITT f Ceo E tzµeB2

Simplest example Sinusoidal wane in the

x direction
y
E
is

Z

E xD points along tx



a X

X

If
3 mls
9 E 9 joys

3 Oom

b what are the amplitudes of the electric

and magnetic fields I 25km away
assume

power radiates
in all directions

surface area 4th

I I 50,000W
µ A 4M 72

I O 00255 W m2

I ta Eoe E2 E 2
zf

E 210.00255201mi l 39 VIN
8 85 15'2fmz 3 84 s

B Ee 1 39 2 4 62 10
9
T

3 108 m s



X z 655mm 655 10 9mW

C 3 O X IO m s

f 42
3.0 108

655 10 gu
4 58 1014 Hz

area A 3.0cm
xf.to

m

2
3xi54m2

P 0.24mW 0.24 10
3
W

I I G 24 10 3W

A 3x a

O 8W m2

I EoCE2 E II 24.6 VIN
Eoc

B
Ez 24.64mL 8 19 15 T

3.0 108 m s

Lastly note solar intensity on Earth's surface
is n 1000 W m2 on a sunny day in Easton


