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2 Electrostatics .
/
charge, Coulomb’s law, field, Gauss'e law and the dipole
h'

Electric charge, the basics

* charging by friction fransfers electrons: the gainer
turns -, the loser +, equal and opposite

* charge is additive: fotal is the algebraic sum, sign
included, unlike mass it can be negative

® charge is quantized: q = + ne, e = 1.6x10™ C the
elementary charge

* not obvious daily since e is finy: even 1 C needs about
6x10" electrons

o charge is conserved: never created or destroyed, only
transferred
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glass rod: +
total charge 0: conserved
charge comes in whole electrons: g = ne
rubbing moves efectrons from glass to silk: glase +, cilk
-, the fotal stays 0

Charging by induction

» conductors let charge move (metals, earth, body);
insulators hold it (glass, plastic)

* induction: a charged rod nearby shifts free electrons,
near side opposite, far side similar

* rod near, earth it, remove the earth, then the rod: a
charge opposite to the rod's stays

rod far: neutral

E=ED EEEED
near — || far +

| no contact: net charge still 0

. rod near: charges separate

bring a charged rod near: the free electrone shift,
near cide oppocite, far side the came; nothing fouched,
net charge ctill 0
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learn these  Coulomb's law
scalar form, in vacuum

Coulomb's constant

vector form, force on g, due to g,
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in a medium of relative permittivity €, Faed = e —qj
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like charges repel unlike charges attract in air
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= — in glass: weaker by K
G Fz2=-Fy 42 q g2

like charges repel: F,, and F,, equal
and oppogite

unlike charges aftract, along the fine
Joining them

the same pair in glacs: each force
weaker by K

F,, = -F,, an action-reaction pair along the fine Joining the charges: a central force ; a medium alwaye weakens
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