Funded by
the European Union

s

PELMOB

Electric field

Alen Begovic, full professor
Dzemal Bijedi¢ University of Mostar— Faculty of mechanical engineering

Electrical engineering, 15.04.2025

"Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the European Education and Culture Executive Agency
(EACEA). Neither the European Union nor EACEA can be held responsible for them."

Partnership for Promotion and Popularization of Electrical Mobility through
Transformation and Modernization of WB HEIs Study Programs/PELMOB
Call: ERASMUS-EDU-2022-CBHE-STRAND-2
Project Number: 101082860



Funded by

a Q Program: ERASMUS-EDU-2022-CBHE-STRAND-2
the European Union

Project number: 101082860
PELMOB

Description

* Electric field - the physical state of space in the vicinity of
stationary and unchanging electric charges, within which the
action of mechanical force on other electric charges introduced
into that space is registered,;

 the most common description of the electric field uses vector
called simply the electric field, common symbol E, its intensity SI
unit is volt-per-metre [V/m];

 field of a point charge g at a distance r:
-9
dmer

* the direction of the field is from the positive charge to the
surrounding space or from the surrounding space to the negative
charge.
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Filed lines

* Field lines are a graphical visualization of electric field vectors.
These are curved lines where the tangent at each point coincides
with the direction of the field vector;

* field lines are intermittent, they spring from positive charges and
sink into negative charges, the positive charge is the source, and
the negative is the sink of the field;

* field lines cannot intersect;

* the density of field lines is used as a visual indicator of its
intensity.
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Filed lines — a poit charge exapmle
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Field additivity

* If there are electric charges g, and g,, in space which create
electrostatic fields E; and E,, then the total strength of the field
E at an arbitrary point in space is equal to the vector sum of the

fields of individual charges,

E=E,+E,=— 2 r +—2
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Field lines — same sign point charges
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Field lines — opposite sigh point charges
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Homogeneous field

A field in which the field vector E is constant is a homogeneous

electric field;
* homogeneous field lines are parallel, have equal length and

density.

E = const

Positively charged plate
Negatively charged plate
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Electric flux
Electric flux is total electric field that crosses a given surface.
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Gauss's flux theorem
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 The flux of the electric field out of an arbitrary closed surface is

proportional to the electric charge enclosed by the surface,
irrespective of how that charge is distributed.;

* |If the field is homogeneous with intensity E in vacuum and the
surface S is perpendicular to the field, the theorem is
mathematically interpreted by the formula:

)
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Electric potential

e Electric potential is the amount of work/energy needed per unit
of electric charge to move the charge from a reference point to a
specific point in an electric field;

« common symbol is V, where Sl unit is volt [V];

* the electric potential, is only defined up to an additive constant:
one must arbitrarily choose a position where the potential
energy and the electric potential are zero;

* Potential of poit charge at distancer:V =E-r = 1
Amer
n
* Potential additivity: V = Z 4
i—1 47[8[}
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Electric voltage
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 Voltage, also known as (electrical) potential difference, electric
pressure, or electric tension, is the difference in electric
potential between two points;

it is important that both potentials are calculated to the same
additive constant;

* Voltage in point charge created filed:
gl 1
Upg =Va Vi = A -
e\ r, Iy

e conservative nature of the electric filed:

UAC :VA _Vc — (VA _VB)+(VB _Vc) :UAB +UBC :UAB _UCB

Partnership for Promotion and Popularization of Electrical Mobility through Transformation and

Modernization of WB HEls Study Programs / PELMOB



	Slide 1
	Slide 2: Description
	Slide 3: Filed lines
	Slide 4: Filed lines – a poit charge exapmle
	Slide 5: Field additivity
	Slide 6: Field lines – same sign point charges
	Slide 7: Field lines – opposite sign point charges
	Slide 8: Homogeneous field
	Slide 9: Electric flux
	Slide 10: Gauss's flux theorem
	Slide 11: Electric potential
	Slide 12: Electric voltage

