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ELECTRIC POTENTIAL
Let we imagine a small positive charge +q 4
placed at reference point A in a uniform i
electric field, the work on the charge +q +|

required to move it to a given point B against
an electric field E called (electric potential) and

is equal to:
V\J -

S\bm = NU.RD.N = QMDR -

The electric potential is a scalar and measured in:
joules / coulomb or (volts).

Notes:

i) Here the test charge must be very small.

ii) Always there must be a qmdﬂmm\mmnw point.

iii) Because the electric field is consefvative, the change in potential energy
doesn’t depend on the path
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Electric Potential, in non—uniform field

To calculate the équ done to move the charge from A to B,
We have to integrate along the path d/, from A to B. .
Let the strength of the field is E, where the angle between them is 0.

There is a force F act on the charge equal, gE.
So the work done is:
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é Electric and gravitational potential energy can be compared.

e
| Here we see that positive charge in an electric field acts very
much like mass in a gravity field

(@) When the electric field is directed downward,

B is at a lower electric potential than A. mOL
the electric potential energy decreases.
(b) An object of mass moves in the directi

N
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: on of the | _
gravitational field, the gravitational potential energy ; g w

decreases

From conservation of energy, in falling from point A to point B the positive charge
gains —IS5 kinetic energy equal in magnitude to the loss of electric potential energy.
Oe 2880 duady S 1) (84S ja ABla oSS (5 5a) ) Ak e Al L gis die 4308 Z8ULD Jain o g8 o
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AKE + A PEeli=0

AKE=QEd - (1)

AKE + APEg=0
AKE=mgd -----mmeeeee (2)

So for +q charges, electric potential energy works like gravitational potential energy.

In both cases, moving an object opposite the direction of the field results 4= zisin a
gain of potential energy, the potential energy is

converted ' J:5a5 to the object’s kinetic energy

g



