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The gravitational field g at a point in space was defined to be equal to the gravitational force F acting on a

test mass m, divided by the test mass

. F
Ee=—
mﬂ

In the same manner, an electric field at a point in space can be defined in term of electric force acting on a

test charge g, placed at that point.

Definition of the electric field

The electric field vector £ at a point in space is defined as the electric force F acting on a positive test charge

placed at that point divided by the magnitude of the test charge g,

F
g,

E=

The electric field has a unit of N/C
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The direction of E

If Qis +ve the electric field at point pin space is radially outward from Q as shown in figure 3.2(a).

If Qis —ve the electric field at point p in space is radially inward toward Qas shown in figure 3.2(b).
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Calculating E due to a charged particle

Consider above, the magnitude of force acting on g, is given by Coulomb’s law

Fams %
drze, re
=L
9.
)
4re, r*

3.5 To find E for a group of point charge

To find the magnitude and direction of the electric field due to several charged particles as shown in figure

3.3 use the following steps
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Figure 3.3
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Electric field lines



The electric lines are a convenient way to visualize the electric filed patterns.

electric field lines and the electric field vector is this:

(1)
(2)

The tangent to a line of force at any point gives the direction of £ at that point.

The lines of force are drawn so that the number of lines per unit cross—sectional area is

proportional to the magnitude of £.

Some examples of electric line of force

Electric field lines due to —ve charge
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Electric field lines due to +ve charge
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Electric field lines due to +ve line

charge

shows some examples of electric line of force

The relation between the




Notice that the rule of drawing the line of force:—

(1) The lines must begin on positive charges and terminates on negative charges.
(2) The number of lines drawn is proportional to the magnitude of the charge.
(3) No two electric field lines can cross.

3.7 Motion of charge particles in a uniform electric field

If we are given a field £, what forces will act on a charge placed in it?

We start with special case of a point charge in uniform electric field £. The electric field will exert a force on

a charged particle is given by

The force will produce acceleration
a= Flm
where mis the mass of the particle. Then we can write
F=gqgE= ma
The acceleration of the particle is therefore given by

a=qE/m

If the charge is positive, the acceleration will be in the direction of the electric field. If the charge is negative,

the acceleration will be in the direction opposite the electric field.

One of the practical applications of this subject is a device called the (Oscilloscope) See appendix A

(Cathode Ray Oscilloscope) for further information.



The electric dipole in electric field

If an electric dipole placed in an external electric field £ as shown in figure 3.14, then a torque will act to

align it with the direction of the field.

t=PEsinq
where Pis the electric dipole momentum, q the angle between Pand £
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