
ELECTROMAGNET ISME

ELECTROMAGNET
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APPLICATIONS OF 
ELECTROMAGNET ELECTRIC BELLS

TELEPHONE 
EARPIECES
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APPLICATIONS OF 
ELECTROMAGNET

CIRCUIT 
BREAKERS 

LIFTING 
MAGNET 
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FORCE ACTING ON A 
CURRENT-CARRYING 

CONDUCTOR IN A 
MAGNETIC FIELDS 

Fleming’s Left- 
Hand Rule

FORCE

CATAPULT
FIELD

combination of force on 
current carrying WIRE 
and magnetic field of 
permanent magnet
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a) Magnitude of current 

b) Length of the wire within the 

     magnetic field 

c) Strength of magnetic field 

d) Angle between current and 

     magnetic field 

Factors that affect the 
magnitude of the force on 

a current-carrying 
conductor in a magnetic 

field:

EFFECT OF TWO PARALLEL CURRENT-CARRYING COILS IN A 
MAGNETIC FIELD

The two 
conductors 

REPEL

The two 
conductors 

ATTRACT
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TURNING EFFECT OF A 
CURRENT-CARRYING 
COIL IN A MAGNETIC 

FIELD

DIRECT 

CURRENT 

MOTOR

COMMUTATOR
changes the 

direction of the 
current flows 

every half-cycle

CARBON 
BRUSH

touch onto the 
coil, to let the 

current flow into 
and out of the coil 

CURRENT 
FLOW

Through carbon 
brushes 

NO 
CURRENT 

FLOWCircuit broken at 
carbon brushes 
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MOVING COIL 
AMMETER

1. When current flows in moving coil, magnetic field 

     of radial magnet will interacts with magnetic 

     field produce by the coil. 

2. The force acting causes the coil to rotate and lead 

     the pointer to the deflection. 

3. The angle of deflection is directly proportional to 

     the current flows in the coil. 

4. The hair spring will restore the pointer back to its 

    original position. Suitable 
specifications for the 
coil and the core to 

make the 
galvanometer more 

efficient.

1. Thick wire used for the coil 
    - less resistance 
2. Use Soft iron core 
    - easy to magnetize and   
      demagnetize 
3. Larger number of turns of 
    coils 
    - the strength of 
       electromagnet increases / 
       stronger magnetic field 

TURNING
EFFECT

on the 
coil can 
be 
increased 
by

C  A  T  M

C   =   CURRENT 
A   =   AREA 
T   =   TURNS 
M  =   MAGNET
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ELECTROMAGNETIC 

galvanometer
 to detect the current flow

INDUCTION

Fleming’s Right- 
Hand Rule
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ELECTROMAGNETIC 
INDUCED E.M.F 
BY COIL

INDUCTION

LENZ'S LAW

direction
OF
Induced
current I e Flow
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ELECTROMAGNETIC 
INDUCTION

FARADAY’S
LAW

the magnitude of the induced
e.m.f. is directly proportional to
the rate of change of magnetic

flux experienced by the conductor

The magnitude of the 

e.m.f in a wire 

increases when:

a) The wire is moved faster 

b) A stronger magnet is used 

c) The length of wire in e.m field is increased 

The magnitude of the 

e.m.f in a coil 

increases when 

a) The relative motion between magnet and coil is increased 

b) The number of turns on coil is increased 

c) The cross-sectional area of the coil is increased 



ELECTROMAGNET ISME

GENERATOR
DC

- Changes rate of magnetic flux is max. 
- Induced e.m.f. is max. 

- No 
changes in 
magnetic 
flux 
- No e.m.f. 
is induced 
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GENERATOR
AC

- Changes rate of magnetic flux is max. 
- Induced e.m.f. is max. 

- No 
changes in 
magnetic 
flux 
- No e.m.f. 
is induced 
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current
AC DC

current
versus

Graphs

Direction

Effects on 
bulb

Effects on 
capacitor
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TRANSFORMERS
electrical device which increases or 

decreases an alternating voltage 
based on the principle of 

electromagnetic induction

Working 
principle of the 

transformer:
� Alternating current flows in the primary coil 
      induces a magnetic field in the soft iron core 
� The magnetic   field  is constantly changing 
� The secondary coil also experienced 
      magnetic flux linkage which is constantly 
      changing 
� Hence an alternating e.mf. is induced in the 
      secondary coil 
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TRANSFORMERS
Input & output of a transformer

a. Ideal transformer b. Non-Ideal transformer

Energy losses in a transformer
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TRANSFORMERS

step-up transformer

step-down transformer
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