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The electric field and magnetic field are fundamental concepts in physics, both of which are
components of the electromagnetic field. However, they have distinct properties and arise from
different phenomena. Here are the key differences:

Aspect Electric Field Magnetic Field

Definition A region of space where an electric
charge experiences a force.

A region of space where a moving charge
or a magnetic dipole experiences a force.

Source Electric charges (stationary or moving). Moving electric charges (currents) or
changing electric fields.

Representation Represented by electric field lines that
start from positive charges and end at
negative charges.

Represented by magnetic field lines that
form closed loops, indicating the direction
of the field.

Symbol  or 

SI Unit Newton per Coulomb ( ) or Volt per
meter ( ).

Tesla ( ) or Gauss ( ).

Nature Can exist independently of a magnetic
field (e.g., static charges).

Cannot exist independently; it is always
associated with moving charges or
changing electric fields.

Force on Charges Acts on charges whether stationary or
moving.

Acts only on moving charges (Lorentz
force).

Direction Determined by the direction of the force
on a positive test charge.

Determined by the direction a compass
needle points or by the right-hand rule.

Equation  (for a long straight wire).

Interaction with
Charges

Influences charges directly through force
proportional to the charge.

Influences charges through a force
proportional to both the charge and its
velocity.

Interrelation
Electric and magnetic fields are interconnected. A changing electric field generates a magnetic
field, and a changing magnetic field induces an electric field, as described by Maxwell's
equations.

Together, they form the basis of electromagnetic waves, such as light.

In simple terms:

The electric field is about forces on charges due to other charges.

The magnetic field is about forces on moving charges due to other moving charges or
magnets.
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To calculate the force exerted on   by  , we use Coulomb's Law:

Where:

 = force between the charges (in Newtons),

 (Coulomb's constant),

 =  ,

 =  ,

 =  .

Substituting the values:

First, calculate the denominator:

Now calculate the numerator:

Substitute into the formula:

Simplify the fraction:

Now calculate the force:

Final Answer:
The force exerted on   by   is approximately 11 Newtons.
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10 ≈−6 1.2245 × 10−6

F = (8.99 × 10 ) ⋅9 (1.2245 × 10 )−6

F ≈ 11 N
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