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Physics for scientists and engineers
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Electric Forces and
Electric Fields




PROPERTIES OF ELECTRIC CHARGES
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These materials have become electrically charged

These experiments work best on a dry day because excessive moisture can

facilitate a leaking away of the charge
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* Arbitrarily named by Benjamin Franklin
(1706—1790)

— positive charge (+ve) e.g. glass/fur

— negative charge (-ve) e.g. rubber/wool



PROPERTIES OF ELECTRIC CHARGES i @S Ol ol 5

o Ble o 8 e LU bl
Slud Al e 43 bl




PROPERTIES OF ELECTRIC CHARGES i @S Ol ol 5

¢ alle Loed o> blbll s

Rubber

3]

Aalil) Sled)) O3t Ly 48Ledl) @lisesdl sl

like charges repel one another and unlike charges attract one another.
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Where do charges come from? Cay )@Q‘ I EERAL s 2 L

Matter is made up of atoms. CJUS P a5l C)jgb"

* Proton (positive charge)

neutron (neutral)

© electron (negative charge)

\ Y .
atom “Nucleus 107! m in radius
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Rubbing materials does NOT create electric charges.

[t just transfers electrons from one material to the
other.
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electric charge 1s always conserved
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Glass and rubber are insulators

copper, aluminum, and silver are good conductors

AL 8 ke Juooy bl e Blw &ls s B4 42 L

¢dile 2l ST Blwg ol A1 e dabady




INSULATORS AND CONDUCTORS

Yo

Charging by Conduction
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(a) Before
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(b) Contact
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Charging by Induction ﬂiﬂb O:uﬁ‘
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A process similar to charging by induction in conductors also takes place in
nsulators: 1 el (3 ad Mol (3 WL i) dlea) a4l ddes s
In most neutral atoms or molecules, the center of positive charge coincides with the
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center of negative charge.

However, in the presence of a charged object, these centers may separate slightly,

resulting in more positive charge on one side of the molecule than on the other.
DL Olasly 870 O O goiion pdl O 13 (S

This effect is known as polarization.

.polarization —UzzYL L qu\ |
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where £, 1s a constant called the\Coulomb constant,
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F=k,

- This Equation known as Coulomb’s law, applies exactly only to point

charges and to spherical distributions of charges, in which case r is the

distance between the two centers of charges.
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— Electric forces between unmoving charges are called el/ectrostatic forces.

F=k,

- Moving charges create magnetic forces.
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What has more effect on the force, amount of

charge or distance? How do you know? a1 1192 |
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The Superposition Principle

When a number of separate charges act on the charge of interest, each exerts an
electric force. These electric forces can all be computed separately, one at a time,

then added as vectors.
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Force from many charges Principle of
superposition

@

Force on charge is vector sum
of forces from all charges

F1 — F21 + F31 + F41



A suspended object A 1s attracted to a neutral wall. It’s also attracted to a positively
charged object B. Which of the following is true about object A? (a) It i1s un-

charged. (b) It has a negauve charge. (c) It has a positive charge. (d) It may be el-
ther charged or uncharged.

Object A has a charge of +2 uC, and object B has a charge of + 6 pwC. Which state-

ment 1s true?

(a) Fap= —3Fps  (b) Fap= —Fpy () 3Fap = —Fpa
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