!'_ Camp electric (I)



“ Introduccio
j!
Carrega electrica: Magnitud fisica fonamental (longitud, temps, massa,...)
De dos signes
Conservada (energia)
Quantitzada =*e (sempre multiples +£Ne)

Particules fonamentals de la materia

Electr6 —¢ Protd e e
me = 9.1096 x 107! kg s e
= 1800/

Unitat de carrega: el coulomb (C)

. Gy
1C=6.2414 x 108 ¢

Exemple: a una moneda de coure de 3 g hi ha ~ 8.24x102 electrons, i la seva
carrega total és —-1.32x105C



“ La llei de Coulomb

Els cossos amb carregues de signe contrari s’atreuen
i els que tenen carregues del mateix signe es repel.leixen

The force exerted by one point charge on another acts along the line between
the charges. It varies inversely as the square of the distance separating the
charges and is proportional to the product of the charges. The force is
repulsive if the charges have the same sign and attractive if the charges
have opposite signs.

COULOMB’S LAW 3
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Carregues ‘puntuals’
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Davant la forca de Coulomb la gravetat es menyspreable

F’(g) — G mimaz 7 2 — —k€2 — 2.27 x 10%°
¥ = o Ky " Gn
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Compensacio de carregues al mon macroscopic

Nomeés forces gravitatories

F,=Fi;+ Fo + F3; + ...
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Exemple de forga neta en una dimensié
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xemple de forca neta en dues dimensions

¥
3 go=+20nC
2
1 Rl

)
1

g1 =+25nC, g, =-15nC

I en tres dimensions
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El camp electric

Interpretacio de la llei de Coulomb:

q1 crea un camp vectorial a tot 'espai F (7)
g> experimenta una forca Fis degut al camp de ¢q

E(73) >
g E(7) a7, Fo
T3 /(\)________/___V_L - o—bo#
. . 712 . =
S Ny —
T Y X Yy

vector unitari de 7, a 7
~ T2
re = —
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Carrega que crea el camp (font) i carrega de prova
Es pot reinterpretar canviant els papers
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Camps vectorials: un vector a cada punt de l'espai

’ o Camp de velocitats ¥(7)
A amp de velocitats v(r

Linies de corrent

Camps escalars: un escalar a cada punt de l'espai

Camp de temperatures T'(7)

Linies de camp



La permitivitat g
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Ordres de magnitud

Si una carrega de 5 nC experimenta una forca de 2 x 10~% N i,
quin es el camp electric a seva posicio ?

. F  2x107*Nd, AN
E=—= =4 x10% = i,
qo 5x 10—92C C
\, Unitat de
camp electric
TABLE 21-2
Some Electric Fields in Nature
E,N/C
In household wires 10-#
In radio waves 109
In the atmosphere 102
In sunlight 10°
Under a thundercloud 10
In a lightning bolt 16
In an X-ray tube 106
At the electron in a
hydrogen atom 6 x 101
At the surface of a
uranium nucleus 2 x 1071

11
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Més d’una carrega (superposicio)
Carregues font  (q1,71), (¢2,72), ... (qn, 7N )

Carrega prova  (qp,7p)
q al q
-4 7 A 7 -
Ep = Zk’rTsz = Zkr—:smp
=1 p =1 1p

Fy =qp Ep

2
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ql =+8 nC

X, m

E,N/C
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g, =+12nC
(+) (1)
q1=+8nC+ 2 1 5 e 0
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DEFINITION—ELECTRIC DIPOLE MOMENT
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“ Linies de camp (eléctric)

. Electric field lines begin on positive charges (or at infinity) and end on

negative charges (or at infinity).

. The lines are drawn uniformly spaced entering or leaving an isolated

point charge.

. The number of lines leaving a positive charge or entering a negative

charge is proportional to the magnitude of the charge.

. The density of the lines (the number of lines per unit area perpendicu-

lar to the lines) at any point is proportional to the magnitude of the
field at that point.

. At large distances from a system of charges with a net charge, the field

lines are equally spaced and radial, as if they came from a single point
charge equal to the net charge of the system.

. Field lines do not cross. (If two field lines crossed, that would indicate

two directions for E at the point of intersection.)

RULES FOR DRAWING ELECTRIC FIELD LINES
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“ Moviments de carregues dins camps electrics
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el

vz (t) = vo + ayt

Lo
x(t) = xp + vot + —ayt

2
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Conductors: moviment lliure de carregues a l'interior
carregues a la superficie (equilibri)
linies de camp normals a la superficie

Aillants: (dieléctrics)

Moviments limitats
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“ Electric Dipoles in Electric Fields
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T:ﬁxE
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—pEcos = —p-E

21-12

POTENTIAL ENERGY OF A DIPOLE IN AN ELECTRIC FIELD
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!'_ Problemes
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