
Formulario di Elettrostatica

Legge di Coulomb
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q1 q2
r2

�ur

Costanti

e = 1.6 · 10−19 C

k = 9 · 109 N m2

C2

�0 = 8.85 · 10−12 C
mV

k =
1

4π �0

1 eV= 1.6 · 10−19 J
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Potenziale Elettrico
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�
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k
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|�ri − �r| = q V (�r)

∆V = −
� B
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�E · d�s
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�

Γ
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�E = −�∇V

V (r) =
k q
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Dipolo elettrico

�P = q�a Momento di d.e.

V (P ) =
q

4π�0
· r2 − r1

r1r2

r � a r2 − r1 ≈ a cosϑ

V =
q

4π �0
· a cosϑ

r2
=

�P · �ur
4π �0r2

Er = −∂V

∂r
=

2P cosϑ

4π �0r3

Eϑ = −1
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∂V

∂ϑ
=

P sinϑ

4π �0r3

=⇒ �E =
P

4π �0r3
(2 cosϑ �ur + sinϑ �uϑ)

ϑ = π : Er = − 2P

4π�0r3
, Eϑ = 0

ϑ =
π

2
: Er = 0 , Eϑ =

P

4π �0r2

U = −q E a cosϑ = −�P · �E

Momento torcente di un d.e.

�M = (�r2 − �r1)× �F2 = �a× q �E = �P × �E

Anello uniformemente carico

�E = Ex �ux =
λRx

2�0 (x2 +R2)3/2
�ux

con λ =
Qtot

2πR

Asta uniformemente carica

λ = q/L , Ex =
k q

x

�
l2

4
+ x2

Teorema di Gauss

ΦΣ( �E) =
q interna

�0

1



Sfera carica in modo omogeneo

E(r) =
1

4π �0

Q

r2

V (r) =

∞�

r

E(r) dr =
Q

4π�0r

Sfera piena carica
ρ(�x) = cost.

�
sfera ρ d�x = Q

Per r > R E(r) =
Q

4π �0 r2

Per r < R E(r) =
ρ r

3�0

Cilindro unif. carico

Q = λL E(r) =
λ

2π �0 r

Piano uniformemente carico

E =
σ

2�0
,

�

A
σ dA = Q

Parete carica

qint = τρ = Σ d ρ σ = ρ d

- Per |x| > d/2 , E(x) =
d ρ

2�0
=

σ
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V (x) = − ρ d
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- Per |x| < d/2 , E(x) =
ρ
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Condensatore piano
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Condensatore sferico

E(r) =
σR1

r �0

|V | = σR1
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C =
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Condensatore sferico
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Condensatori in serie
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1
�
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Condensatori in parallelo

∆VN =
qN
CN

=⇒ C =
�

i
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Dielettrici

V < V0 V =
V0

k
con k > 1

�p = α �E α : suscettività elettrica

�P =
N �p

τ
=

N α

τ
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�P = nα�E

E =
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=
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Σ
=
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Σ
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�P = �0 χ �E χ : Permeabilità elettrica
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σ
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