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 Magnetism is created by moving charges 

17.1  Electrical Current and 
Magnetism 



 The direction of the field depends on the direction of the 
current in the wire. 

 

 The right-hand rule can be used to tell how the magnetic 
field lines point. 

The magnetic field of a straight wire 



 Doubling the current doubles the strength of the field 

 

 The field gets stronger as you move closer to the 
wire. Decreasing the distance to the wire by half 
doubles the strength of the field. 

Strength of the field 



 By wrapping a wire around into a 
coil, current can be “reused” as 
many times 

 

 A coil with 50 turns of wire carrying 
1 amp creates the same magnetic 
field as a single-wire loop with 50 
amps 

The magnetic field of loops and coils 



 A coil concentrates the magnetic field 
at its center. 

 

 A solenoid is a coil with many turns. 

 

 Coils are also used in speakers, electric 
motors, electric guitars, and almost 
every kind of electric appliance that 
has moving parts.  

Solenoids 



 Two wires carrying electric current exert forces on 
each other. 

 

  The forces are small but can be detected. 

Magnetic forces and electrical 
currents 



 The disk is called the rotor 
because it can rotate. 

 

 To keep the disk spinning, you 
need to reverse the magnet in 
your fingers as soon as the 
magnet that was attracted passes 
by. 

17.2  Electric Motors 



 Just as with the magnet you flipped, the electromagnet 
must switch from north to south as each rotor magnet 
passes by to keep the rotor turning. 

 

 The device that makes this happen is called a commutator. 

Motors with electromagnets 



 Motors that run on AC electricity are easier to make 
because the current switches direction all by itself. 

 

 All electric motors must have three parts: 

1. Rotor 

2. Fixed Magnet 

3. Commutator 

Electric Motors 



 The rotating part of the motor 
is called the armature. 

 

 Brushes pass the current to 
the spinning armature. 

Battery (DC) Motors 



 Motors transform electrical energy into mechanical 
energy. 

 

 Generators transform mechanical energy into 
electrical energy. 

 

 Electromagnetic Induction - If you move a magnet 
near a coil of wire, an electric current (or voltage) is 
induced in the coil. 

17.3 Electric Generators and 
Transformers 



 Current is produced only if 
the magnet is moving 

Electromagnetic Induction 



 The voltage induced in a coil is proportional to the 
rate of change of  the magnetic field through the coil. 

 

 The faster you move the magnet, the more current 
you get 

Faraday’s law of induction 



 A generator converts mechanical energy into electrical 
energy using the law of induction. 
 

 Energy must continually be supplied to keep the rotating 
coil (or magnetic disk) turning. 

Generating Electricity 



 A transformer uses electromagnetic 
induction. 

 

 The two coils are called the primary 
and secondary coils. 

 

 The two coils are wound around an 
iron core. 

Transformers 



 Transformers work because there are different number of turns 
in the primary and secondary coils.   

 

 The strength of an electromagnet’s magnetic field, induced 
voltage, and induced current all depend on the number of turns 

Voltage relationships for a 
transformer 


