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Electric field  E

Force on a probe charge/ probe charge

Vector field

Probe charge as small as possible

Dimension = mlt-2 q-1

SI Unit = newton/coulomb (N C−1)

or volt/meter (V m−1).

Field lines

Field line = a line whose tangent at each 

point is parallel to the vector field at that 

point
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Electric Field E is a vector

E(x,y,z) = (Ex(x,y,z), Ey(x,y,z), Ez(x,y,z)

at any point P(x,y,z)

E created by 

a point charge Q � The electric field of a point charge is 

radially outward from a positive charge

Electric field intensity from 

q=1.6X10-19 C (electron)
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N point charges

1 point charge

Continuous 

distribution
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Electric dipole moment or electric dipole

A water molecule is a polar 

molecule, it has a dipole 

Two point charges

N point charges

Continuous distribution of 

charge
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electric dipole field lines

What happens when an electric dipole is in a region of space 

where there is an electric field E?
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Filed, Potential, Energy

Potential (at 1 by 2)Potential energy (at 1 by 2)

Scalar 

quantity

Relationship

Electric field (at 1 by 2)Force (on 1 by 2)

Vector 

quantity

Field propertyRelationshipParticle property
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Electric Field E (a vector) as Gradient of a Potential V (a scalar)

Gradient or

Vector field E is always perpendicular to a surface where potential

V is constant
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Point Charge Field E, Potential V, work W



10

Potential: the case of a point charge

Potential V of a point charge

Vector Field E created by Q is 

radially directed outward

Scalar Potential V is 

proportional to 1/r

Equipotential surfaces are 

sphere centred on Q 
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3 point charges

Continuous distribution

POTENTIAL
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Electric Dipole 

Potential
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Two-dimensional field and voltage patterns 

uniformly charged rod

dipole
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Constant Electric Field and its Voltage
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Voltage Difference and Electric Field
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Voltage from Electric Field
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Electric Field from Voltage
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Gradient 

Electric Potential as gradient of electrostatic field

Scalar field (e.g. Temperature) is in black and white, 

black representing higher values

Its corresponding gradient is represented by arrows. 
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In Cartesian 

coordinates

GRADIENT
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