
Lecture 28: Electromagnetic 

Induction



Motional emf

Conductor moves with speed v 
through magnetic field

Force on charged particles

𝐹𝐵 = 𝑞𝑣𝐵
Charge separation
Electric field
Electric force 𝐹𝐸 = 𝑞𝐸
Until 𝐹𝐸 = 𝐹𝐵

motional emf

𝐸 = 𝑣𝐵

∆𝑉 = 𝑣𝐿𝐵



Induced current in a circuit 

Moving conductor in previous 
example had emf, but could not 
sustain a current.
Resistance of circuit R

∆𝑉 = 𝑣𝐿𝐵

𝐼 =
𝑣𝐿𝐵

𝑅



Force on current

𝐼 =
𝑣𝐿𝐵

𝑅

∆𝑉 = 𝑣𝐿𝐵



Energy



Magnetic Flux

If the magnetic field passing through a coil of wire is changing, a 
current is created (=induced) in the coil.

Magnetic Flux:

Φ = 𝐴𝑒𝑓𝑓𝐵 = 𝐴𝐵 cos 𝜃



Lenz’s Law

Current is induced in a loop of wire when the magnetic flux through the 
loop changes.
The direction of the induced current is such that the induced magnetic 
field opposes the change in flux.

Φ = 𝐴𝑒𝑓𝑓𝐵 = 𝐴𝐵 cos 𝜃

Changes in flux:
• B changes (increases/decreases)
• Loop changes area or angle 
• Loop moves in or out of magnetic field



Examples

Current is induced in a loop of wire when the magnetic flux through the loop 
changes. The direction of the induced current is such that the induced magnetic 
field opposes the change in flux.

Φ = 𝐴𝑒𝑓𝑓𝐵 = 𝐴𝐵 cos 𝜃






