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Ch.2 Coulomb’s law and Electric Field

Chapter Sections:

1) Properties of Electric Charges
2) Classification of Materials Electrically,
Charging Methods and Charging

Applications
3) Coulomb's Law
4) Particle in Electric Field
5) Electickiiledioficontintiouisichiaige

6) Electric field Lines

7) Motion of charged particles in uniform
 Flectric field
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o.four properties of charge;b
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e There are two kinds of electric charges: positive and negative
» Negative charges are the type possessed by electrons.
» Positive charges are the type possessed by protons.
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Forces

e Charges of the same sign repel one another and charges with
opposite signs attract one another.

Physics |, BA113, Fall 2021 Dr. Mohamed ASHMAWY




Ch.2 Coulomb’s law and Electric Field

A negatively charged rubber
rod suspended by a string is
attracted to a positively
charged glass rod.
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A negatively charged rubber
rod is repelled by another
negatively charged
rubber rod.
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Conserved

2N

A\

e Electric charge is always conserved in an isolated system.

e For example, charge is not created in the process of rubbing two objects

together.

e The electrification is due to a transfer of charge from one object to
another.

Quantized

Because of conservation of charge,
each electron adds negative charge
to the silk and an equal positive
charge is left on the glass rod.

e The electric charge, g, is said to be quantized.
e g is the standard symbol used for charge as a variable.
e Electric charge exists as discrete packets.

e g=tNe
e Nis an integer

le] =1.6x1071°C
Electron: g =-e
Proton: g = +e

e is the fundamental unit of charge

Balloons Example:
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https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html
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2) Classification of Materials Electrically,

Charging Methods and Charging Applications

a) There are 3 types.ofimaterials that are classified according to the

" e W semeoncon

¢ |n which all electrons are
bound to atoms.

e These electrons can not
move relatively freely
through the material.

e Examples of good
insulators include glass,
rubber and wood.

e When a good insulator is
charged in a small region,
the charge is unable to
move to other regions of
the material.

¢ |n which some of the
electrons are free.

* Free electrons are not
bound to the atoms and
can move freely through
the material.

Examples of good
conductors include copper,
aluminum and silver.

When a good conductor is
charged in a small region,
the charge readily
distributes itself over the
entire surface of the
material.
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* |n which the electrical
properties are somewhere
between those of
insulators and conductors.

e Examples of
semiconductor materials
include silicon and
germanium.

e Semiconductors made
from these materials are
commonly used in making
electronic chips.
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b) Charging M%@wljectrification)
John Travoltage: o | *
. . — The neutral sphere has
friction cha rging ‘ equal numbers of positive &

66 and negative charges. &

e The electrification is e Two objects do not e Two objects must
due to a transfer of touch touch
charge from one object  Two objects ends with  Two objects ends with
to another. the different sign. the same sign.

e Two objects ends with
the different sign.
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https://phet.colorado.edu/sims/html/john-travoltage/latest/john-travoltage_en.html
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NS
Charging by Induction

5 charged. e The ele aE
rubber rod is :
d((r\) ed.

Electrons redistribute when a k\*
charged rod is brought close y
Some electrons leave the

grounded sphere through
the ground wire.

placed near
the sphere.

e Some e (b}

The sphere

_ through th i
is grounded. Y. (é\

AVa

There will now be 1
‘ 1[N <ge)fa[s BN more +e charges thab
J wire is are not uniformI{(\
- a removed. distributed. 6
Note : The rod after .
. a n The:- re'malmng'electrons
removal still -ve and redistribute uniformly, and there

The excess positive charge is
nonuniformly distributed.

is a net uniform distribution of

The -e redistribute positive charge on the sphere.

sphere becomes +ve

. i The rod is themselves uniformly
Charging by Induction: removed. RSN

net +ve charge
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Charging by Induction.mp4
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Charging by conduction

. e 2electrons reE\ [
The rod is transferre&o 5
od; for +

+

conducted S'amé@e

e

e The remaining e's

. redistribute 6
The rod is themselvegt
removed unifo he

s@&t +ve w

e

o f\“‘
o I\ -

Note : The rod after E E

removal still +ve and ) .
Slab become +ve @C |$
Charging by conduction: 0( . E . r

Full video of Charging by
Physics I, BA113, Fall 2021 Dr. MohanCOndUCtiOn and Induction 10

+



Charging by Conduction.mp4
https://www.youtube.com/watch?v=s_orzrBRan4
https://www.youtube.com/watch?v=s_orzrBRan4
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Note that: After the Charging (either in conduction or Induction) the

effect of Ground at the Charged +ve charged objects is giving the
objects the required electrons —ve charges to be neutral Again.

+2

¢ 0@ o

0 -
Neutral Metallic Sphere | e
charge
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Note: Charge Rearrangement in Insulators

*A process similarto
inductioncean take place in
insulators.

*The charges within the
molecules of the material.are
rearranged.

*The proximity of the\positive
charges on thésurface of the
object and the negative
chargesfon the surface of the
insulator results in an
attractive force between the
object and the insulator.

The charged

balloon induces

a charge separation on the
surface of the wall due to
realignment of charges in
the molecules of the wall.
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C) Charging (Electrification) Applications

il
(3) Toner hOpp@Nllnﬂg%atl d

Particle Accelerator T
“Van de Graff Generator”

Positive nozzle

1) Photocopier and
2) Laser Printers for

Cannon (1) and
Lexmark (2)

Spray Painting
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Electrostatic painting.mp4
How A Photocopier Works.mp4
Canon Laser Printer Technogoly.mp4
Canon Laser Printer Technogoly.mp4
Leximark Printers.mp4
Canon Laser Printer Technogoly.mp4
Leximark Printers.mp4
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Original Videos from YouTube

Links

Spray Painting

https://www.youtuhe:com/watch

?v=IX0bFJc5080&list=LL&index=5

Photocopier

hitps://www.youtube.com/watch

?v=JtA7B zSrjE

Canon Laser Printers

https://www.yautube.com/watch

2v=HZiuQn8g/79A

Lexmark Laser Printers

https://www.youtube.com/watch

2v=PHxXmjxcAlo&t=180s
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Electrostatic painting.mp4
https://www.youtube.com/watch?v=lX0bFJc50g0&list=LL&index=5
https://www.youtube.com/watch?v=lX0bFJc50g0&list=LL&index=5
How A Photocopier Works.mp4
https://www.youtube.com/watch?v=JtA7B_zSrjE
https://www.youtube.com/watch?v=JtA7B_zSrjE
https://www.youtube.com/watch?v=HZiuQn8g79A
https://www.youtube.com/watch?v=HZiuQn8g79A
Leximark Printers.mp4
https://www.youtube.com/watch?v=PHxXmjxcAIo&t=180s
https://www.youtube.com/watch?v=PHxXmjxcAIo&t=180s
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