Electric Potential
and Electric Field
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Fall 2026



Agenda

* Last time:
* Relationship between electric field and electric potential
* Calculating electric potential

* This time:
* Wrap up calculating field and potential
* Equipotential surfaces



Get field from potential

* |t can be easier to calculate the potential of a charge distribution
because you are just adding scalar values.

* Then, take a gradient to get the field.

* Example: ring of uniform charge potential
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Potential from a distribution of charges

* Option 2: Integrate the field
* First find the field, and then integrate to get the potential

* This will be useful in situations where we have previously calculated the
field or when we can easily find it through Gauss’s Law

* Example: plane of charge






A/OV/ WL C o F'.hd




T

X q

[a

X q

1l




Equipotential Surfaces

* adjacent points at the same
potential form an

* if we were to draw lines
between these points we
would create a contour plot
showing the potential.

* contours of potential.

* all points on the contour have
the

* contours are perpendicular
to electric fields



Equipotential Surfaces
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Equipotential Surfaces

 Equipotential surface

* contours of constant potential

Equipotential surface
// Field
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uniform electric field
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Activities

* Draw electric field lines of a dipole and of parallel plates

* Draw contour lines of equipotential surfaces
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Equipotential Surfaces

 Equipotential surface parallel plates

* contours of constant potential +,fj\ -
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Equipotential Surfaces

 Equipotential surface
* contours of constant potential <]

* No work is required to move charg

along an equipotential surface
* Since work done is: M
W=-AU=-qAV=-q(V,-V,)
 if there is no change in potential,

Vb - Va
* noworkis done on the charge



Concept Check Equipotential Surfaces

Oa

Which two points have the
same potential ?

A. AandD
B. BandE
C. BandC
D. DandE
E.

no pair

They are on the same
equipotential surface



