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Electric Field, Electric Field Lines and Direction

The space or region around the
positive charged sphere is known

as electric field. & s

,

A positively <
charged sphere

The lines around the
sphere/particle are known
as electric field lines.

\

The denser the lines
(closer/more lines)
the stronger the
electric field strength.

S

But how to remember
what is the direction of
the electric field lines?
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To know the direction of
the electric field lines ...

%

Just image you always

have a tiny
positive charge
in your pocket ...

How to remember it is positive?
Just remember that you want
to be a 'positive’ person!

... and recall the

Laws of Electrostatic

- Like charges repel

- Unlike charges attract




Using the positive test charge,
place it in the electric field of
the positive sphere in this case.

As like charges repel, the
positive charge will be
repelled by the positive
sphere. Hence it will move
outwards.

The direction of the force
experiences by the positive
charge indicates the
direction of the field lines.
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Definition of the terms...

Electric field is the &ioﬂ
in which an electic charge , \ Concepts apply for

electric field around
a negatively charged
sphere.

experiences a force !
(attraction or repulsion).

Electric field line is the path
in which a positive cha
would take in an electric field.




Key concepts in Electrostatics

The electric charge (with opposite signs)
The Coulomb law

The Electric field

The Electric potential

~»— Electric field
..... Line of constant potential



Key concepts in Electrostatics

e Motion of particles in Electric field




Key concepts in Electrostatics

e The electric charge
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Key concepts in Electrostatics

e The electric charge




Key concepts in Electrostatics

e The Electric field as a vector
e The Potential as a scalar field Vs
e How to “see” them? R D el
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Key concepts in Electrostatics

e Concept of “Voltage” Conductive N

ectnca
e \oltage and currents Parallel Plates Charge
e \oltage and capacitors
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Key concepts in Electrostatics

e \oltage and capacitors




Key concepts in Electrostatics

e The electric current
. . Load—Lightbulb
e Electric resistance Soutie—Sinigle Dry ol (energy conversion
. . . (chemical energy) to heat/ light)
e Circuitsin CC ;
e Ohm’s law
e Batteries

Conductors—Wires




Key concepts in Electrostatics

e PBatteries
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Key concepts in Electrostatics

e Electric circuits involve the
flow of Electric Circuits
under the Electric current behavior
nflsence of determined / by

govemed
Current law
troueJoltage> by

and
Conductors governed Vo law nd
- by Cottage lad-_a Electric power”

ircuit elements relationship
part of

such as |mP9d8n°9 and
¥ related tc
.Ohm‘s law
" Capacitor—CTrductors




Key concepts in Electrostatics

The Ohm’s law

Ohm’s law
formulas

www.ohmlaw.com

To Calculate

Voltage (V)

Current (l)

Resistance (R)

Given parameters

Current &
Resistance

V=IR

Current & Power

Voltage &
Current

Voltage &
Resistance

—
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Voltage &
Power
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Power &
Resistance
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Key concepts in Electrostatics

e The resistors
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Key concepts in Electrostatics

switch

e The powerin Electric fields
power supply

calorimeter

lagging



Setup: charged line -
Color: field magnitude =
Floor: equipotentials =

Flat View

Display: Particles (Vel.) -
Mouse = Adjust Angle :
Stopped
Reverse
Reset

Field Strength
Number of Particles

http:/iwww.falstad.com

http://www.falstad.com/vector2de/
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Fleld selection:
point charge
Display: Field Vectors
Mouse = Adjust Angle
Show Z Slice
Stopped
Reverse
Reset

Field Strength

Vector Density
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Field selection:
point charge
Display: Field Lines
Mouse = Adjust Angle
Show Z Slice
Stopped
Reverse
Reset

Field Strength

Field Line Density

http://iwww.falstad.com

http://www.falstad.com/vector3de/



Field selection:

point charge :
Display: Equipotentials $
Mouse = Adjust Angle :\
Show Z Slice +

Stopped

Reverse
Reset

Potentia

http://iwww.falstad.com

http://www.falstad.com/vector3de/



Misconceptions in Electrostatics

Current flows in one direction and charges move in the other one
Electric field is a scalar field

Potential field is a vector field -- which relation to electric field ?
The elementary charge

Neutrality of matter and electricity ...

Potential and Potential energy

Capacitors treatment - Voltage and charge relationships
Potential - Voltage

Ohm law inversion



Inquiry Based
Science Education
(IBSE approach)
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Teaching & Learning Units
to ewplre stievtific topics

Read wore

Programmes About the project

http://www.establish-fp7.eu/home.html



Analysis of few IBSE activities ...

Esta HOME  RESOURCES v  PROJECT v  ABOUT

/ Re s / Teaching ! g Units /

Direct current electricity

In the unit DIRECT CURRENT ELECTRICITY students study electric current

and the basics of direct electric circuits.

Unit Navigation

Direct current electricity

They will learn about basic concepts such as:

e simple electric circuit;
¢ conductivity of different materials;
e how to measure current and voltage;

¢ batteries and other energy sources.

http://www.establish-fp7.eu/resources/units/direct-current-electricity.html



EUROPEAN SPACE EDUCATION RESOURCE OFFICE . 5 . S o3
A collaboratior between ESA & national partners = : . FORMACIONES RECURSOS DESAFIOS- SPACETROOPERS = CONVOCATORIAS qUIfN SOMOS NOTICIAS

Del espacio al aula

e La Oficina Europea de Recursos para la Educacién Esp_écial en Espafia (ESERO Spain)

: Con el le[ﬁa «deél espacio al aula» y aprovechando la fascinacién que el alumnado siente por el
: espa'c'io, tiene como objetivo principal proporcionar recursos a docentes de primaria y secundaria
*para rriejor‘_ar su'alfabefiza_cién y cémpetenqias en materias CTIM (Ciencias, Tecnologia, Ingenieria 'y
*_Matemiticas).- SERGC :

- Este proyecto educativo de la Agencia Espacial Europea estd liderado en Espafia por el Parque de las
- § — Ciencias de Granada y cuenta con la colaboracién de instituciones educativas tanto nacionales como de
PARQUE de las CIENCIAS ambito regional en las distintas Comunidades Auténomas.

ANDALUCIA - GRANADA

https://esero.es/




