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PHYS 2212

Look over Chapter 30 
Sections 1-4, 6, 7 Section 9 forSections 1 4, 6, 7 Section 9 for 
lab
examples 1, 2, 3

PHYS 1112

Look over Chapter 21 sections 1-4 
Section 11 for lab
examples 2, 5

Good Things to Know

1)What is Faradays Law.
2)What Magnetic Flux is.
3)How to use Lenz’s law to find the 

di ti f tdirection of a current.
4)How to use Faraday's law to find 

induced current.



4/20/2008

2

Two Experiments

Experiment 1: We get an 
induced current (and an 
induced emf) only when theinduced emf) only when the 
current in the right hand loop 
is changing.

Experiment 2:
A current only 
appears if there is a 

Experiment

relative motion 
between the 
magnet and the 
loop.

Faradays Law
Faraday realized that 
an emf and a current 
can be induced in 
the loop by changing 
the amount of 
magnetic field 
passing through thepassing through the 
loop. 

Faraday’s law of Induction: An emf is induced in a loop 
when the number of magnetic field lines that pass through 
the loop is changing.
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Magnetic Flux
To use Faraday's Law we need to calculate the “amount of 
magnetic field ” that passes through a loop.

So we can define the 
magnetic flux through a 
loop as:

∑ Δ•=Φ
⇒Δ iA

B ABlim
0

∫ •=Φ AdBB

If B is ⊥ to A then:

|||| ABB =Φ

Webers

||||B

The Flux is measured in Webers:

2 1  1 1 mTWbWeber ⋅==

Faraday’s Law Revisited
The magnitude of the emf (E ) induced in a conducting 
loop is equal to the rate at which the magnetic flux ΦB
through that loop changes with time.

BΔΦ−= limE tt Δ→Δ
lim

0
E

dt
d BΦ−=E
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Lenz’s Law

Soon after Faraday proposed his law of induction, Heinrich 
Friedrich Lenz  devised a rule —now know as Lenz’s Law— for 
determining the direction of an induced current in a loop:

An induced current has a direction such that the magnetic 
field due to the current opposes the change in the magnetic 
field that induces the current.  

Example 1

1)The moving rod above is 12.0 cm long and 
moves with a speed of 15.0 cm/s. If the 
magnetic field is 0.8 T, calculate: a) the emf 
developed 
b) the electric field in the rod.

Example 2
R

2) What is the current through a 37 Ω resistor 
connected to a 5 turn circular loop 10 cm in 
diameter, assuming that the magnetic field through 
the loop is increasing at a rate of 
0.050 T/s. What is the current in the loop and what 
is the direction
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Reformulation of Faraday’s Law

If we place a copper ring in a uniform external magnetic field 
and then steadily increase the strength of the magnetic field 
what will happen?  

According to Faradays law an induced emf and current will 
appear in the ring.

If there is a current in the ring, then an induced electric field 
must be present along the ring so: 

A changing magnetic field produces an electric field.

E and B are Related

g g g p

dt
ddsE BΦ−=•∫

Inductors

We found that we could store energy in the field of a 
capacitor.

W ill d th ith th tiWe will now do the same with the magnetic 
field. 

An Inductor (which is basically a solenoid) can be used to 
store energy in the magnetic field produced by the changing 
current flowing through the coils of the inductor.
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The inductance of the inductor is then:
i

NL Φ=

where N is the number of turns. L is a measure of the flux 
produced by the inductor per unit of current.

Henries

The unit of the inductance is the Henry (H). 

A
mTHhenery

2

 1  1   1 ⋅==

named after American physicist Joseph 
Henry co-discover of the law of induction. 

Example 3

3)What is the inductance per unit length of a long solenoid 
of cross-sectional area A near its middle?


